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ANDA 203760
	

BIOEQUIVALENCE REVIEW(s)
	



DIVISION OF BIO EQUIV ALEN CE REVIEW 

FOR PRESSURIZED METERED DOSE INHALATION PRODUCTS 

203760ANDA No. 

Albuterol Sulfate Inhalation Aerosol Drug Product Name 

Sh·ength(s) 0.09 mg Base/Inhalation 

Applicant Name Perrigo Phamiaceutical Company 

515 Eastern Ave 
Applicant Address 

Allegan. MI, USA 49010 

Matthew Popowski, Senior Regulatory Affairs Project Manager 
US Contact Name and US 3940 Quebec Ave North 
Mailing Address Minneapolis, MN, USA 55427 

US Contact Telephone 763-732-0481 
Number 

US Contact Fax Numbe1· 763-732-0509 
-

Original Submission Date(s) 12/16/2011 

03/09/2012 Re-submission (SD2) 

05/18/2012 Fonnulation Tablet (SD6) 

07/03/2013 Major amendment to support the addition of an 

integrated dose counter to the metered dose inhaler (SDIO) 

04/24/2015 Post-CR meeting request (SD20) 

07/01/2015 Response to complete response letter dated 04/13/2015 


Submission Date(s) of (SD22) 
Amendment(s) Under Review 10/05/2015 Post-CR meeting request (SD24) 

04/ 13/2017 Major amendment (SD29) 
10/23/201 7 Meeting Request (SD3 l) 
12/29/2017 Major amendment (SD34) 
04/26/2018 Response to IR request (SD37) 
08/31/2018: Multiple Categories (SD 3 8) 
11/30/2018: Multiple Categol'ies (SD44) 

Ptimary Assesso1· Zhen Zhang, Ph.D. 

Vipra Kundoor, Ph.D. Secondary Assessor 

Tertiary Assessor· Qing Liu, Ph.D. 

Study Number(s) 10825302 

Study Type(s) Fasting 

2 x 90 mcg actuations (total dose = 180 mcg) Sh·ength(s) 

Novum Phannaceutical Research Services Clinical Site 

Wilcrest Green Office Park, 3320 Walnut Bend Lane, Houston, TX
Clinical Site Addt·ess 

77042-4712 
(bff( 

Analytical Site 

Analytical Site Address 

Study Number(s) TTP-CBJ-MOOSO I TTP-CBJ-M00132 ITTP-CBJ-0282 

Study Type(s) In vitro Bioequivalence Study 

Sti·ength(s) 90 mcg/ actuation 
(bff4 

In Vitro Test Site 



--

In Vitro Test Site Add1·ess 

Study Number(s) 

Study Type(s) 

Stl'ength(s) 

Clinical Site 

Clinical Site Address 

OSIS Status 

Formulation 

(DJ(4 

PRG-723 

Pharmacodynamic Bioequivalence Study 

90 mcg/ actuation 

fil!tl 
University ofFlorida 

Asthma Research Lab 


fil!f.1. 
Roy J and Lucille A Carver College of Medicine 
Department of Pediatrics, Allergy/Pulmonary 

~ 
Allergy & Asthma Diagnostic Treatment Center 

fil!U 
California Allergy & Astluna Medical Group 

~ 
Clinical Research Atlanta 

~ 
Spattanburg Medical Research 
Site 7 
f AARA Research Center 

fil!tl 
1600 SW Archer Road 
Gainesville, FL 32610-0486 

fil!f.1. 
The University oflowa 
200 Hawkins Drive 
Iowa City, Iowa 52242-1083 

fil!!.l 
2300 Centerville Road 
Tallahassee, FL 32308 

fil!!..i 
11645 Wilshire Blvd, Suite 1155 
Los Angeles, CA 90025 

~ 
175 Country Club Drive, 
Suite IOOA 
Stockbridge, GA 30281 

~ 
485 Simuel Road 
Spa1tanblll'g, SC 29303 

.fil!tl 
9900 N Central Expy, Suite 555 
Dallas, TX 75231 

Backlog1 Yea1· 1 and Year 2 
ANDAs 

D Pending 
181 Complete 

Post October 11 2014 ANDAs 
0 To Be Determined by OSIS 
D Pending For Cause 
Inspection 
D Complete 

181 Adequate D Inadequate 



Will Response to CR Result in 
a Reformulation? 

Deficiency Classi.fica tion 

Overall Review Result 

Revised/New Draft Guidance 
Generated as Part of Current 
Review 

Bioequivalence study 
Tracking/Supporting 
Document# 

D Possibly ONo 181 N/A 

D Major 
D Minor 
181 N/A (Review is Adequate) 

181 Adequate D Inadequate 

DYES 181 NO 

Sb·ength 
Study/Test Type (e.g., xx 

µg/inhalation) 
Review Result 

1, 2, 6 Fasting BE Study 
0.09 mg 
Ba.se/Inhalation 

181 Adequate 
0 Inadequate 
0 Not Applicable 

1,2,6,29,34,37,38, 44 
Pharmacodynamic BE 
Study 

0.09 mg 
Base/Inhalation 

181 Adequate 
0 Inadequate 
0 Not Applicable 

1, 2, 6, 29 
In vitro BE study # 
TTP-CBJ-M0050 

0.09 mg 
Base/Inhalation 

181 Adequate 
0 Inadequate 
0 Not Applicable 

1, 2, 6, 29, 34 

In vitro BE study # 
TTP-CBJ-M0282: 
Single Actuation 
Content through 
Container Life 

0.09 mg 
Base/Inhalation 

181 Adequate 
0 Inadequate 
0 Not Applicable 

1, 2, 6, 34, 37 

In vitro BE study # 
TTP-CBJ-M0282: 
Priming and 
Repriming 

0.09 mg 
Base/Inhalation 

181 Adequate 
0 Inadequate 
0 Not Applicable 

1, 2, 6, 29, 34 

In vitro BE study # 
TTP-CBJ-M0282: 
Aerodynamic Particle 
Size Distribution by 
Cascade Impaction 

0.09 mg 
Base/Inhalation 

181 Adequate 
0 Inadequate 
0 Not Applicable 

1, 2, 6, 29, 34 
In vitro BE study # 
TTP-CBJ-M0282: 
Spray Pattern 

0.09 mg 
Base/Inhalation 

181 Adequate 
0 Inadequate 
0 Not Applicable 

1, 2, 6, 29, 34 
In vit1·0 BE study # 
TTP-CBJ-M0282: 
Plume Geometry 

0.09 mg 
Base/Inhalation 

181 Adequate 
0 Inadequate 
0 Not Applicable 
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Addendum to the Bioequivalence Amendment Assessment Dated 1/29/2019 

EXECUTIVE SUMMARY 

This addendum is to update the cover page of the amendment assessment dated 
1/29/20191. The updates include: 1) 11/16/2011 was updated to 12/16/2011 in the 
Original Submission Date(s); 2) 03/09/2012 Re-submission (SD2) and 05/18/2012 
Formulation Tablet (SD6) were added to Submission Date(s) of Amendment(s) Under 
Review. 

The 12/16/2011, 3/9/2012 and 5/18/2012 submissions were assessed and documented in 
the assessment of 08/04/2014.2 

The application remains adequate. No letter will be communicated to the applicant from 
this addendum. 

1 GDRP, ANDA 203760; A203760N000DB-Review01-Amend11302018.docx (Completed 1/29/2019); 

http://panorama.fda.gov/task/view?ID=5c0680e6002d64bd3a10d877129483fb

2 DARRTS, ANDA 203760; Primary Review (REV-BIOEQ-21) dated 08/04/2014. 


http://panorama.fda.gov/task/view?ID=5c0680e6002d64bd3a10d877129483fb


 

  
      

 

     

     

    

 
  

      

   

  
     

 

2 COMPLETED ASSIGNMENT FOR 203760 ID: 38036 

Reviewer: Zhang, Zhen 

Verifier: , 
Division: Division of Bioequivalence 

Description: Albuterol Sulfate Inhalation Aerosol, 0.09 mg 
Base/Inhalation - Addendum  

Date 
Completed: 
Date Verified: 

Items: 

ID Letter Date Productivity 
Category Sub Category Score Subtotal 

38036 11/30/2018 BIO Addendum [1] 0 0 
38036 11/30/2018 Parallel  Addendum (for clarification or 

Error Correction [0] 
0 0 

Total: 0 



DIVISION OF BIO EQUIV ALEN CE REVIEW 

FOR PRESSURIZED METERED DOSE INHALATION PRODUCTS 


ANDA No. 

Drug Product Name 

Strength(s) 

Applicant Name 

Applicant Address 

US Contact Name and US 
Mailing Add1·ess 

US Contact Telephone 
Number 

US Contact Fax Number 

Original Submission Date(s) 

Submission Date(s) of 
Amendment(s) Under Review 

Ptimary Assessor 

Secondary Assesso1· 

Tertiary Assesso1· 

203760 

Albuterol Sulfate Inhalation Aerosol 

0.09 mg Base/Inhalation 

Peffigo Pharmaceutical Company 

515 Eastern Ave 
Allegan, MI, USA 49010 

Matthew Popowski, Senior Regulatory Affairs Project Manager 
3940 Quebec Ave Notth 
Minneapolis, MN, USA 55427 

763-732-0481 

763-732-0509 

11/16/2011 

07/03/2013 Major amendment to support the addition ofan integrated 
dose counter to the metered dose inhaler (SDlO) 
04/24/2015 Post-CR meeting request (SD20) 
07/01/2015 Response to complete response lett.er dated 04/13/2015 
(SD22) 
10/05/2015 Post-CR meeting request (SD24) 
04/13/2017 Major amendment (SD29) 
10/23/2017 Meeting Request (SD3 l) 
12/29/2017 Major amendment (SD34) 
04/26/2018 Response to IR request (SD37) 
08/31/2018: Multiple Categories (SD 38) 
11/30/2018: Mutiple Categoties (SD44) 

Zhen Zhang, Ph.D. 

Vipra Kundoor, Ph.D. 

Qing Liu, Ph.D. 

Study Number(s) 

Study Type(s) 

Strength(s) 

Clinical Site 

Clinical Site Add1·ess 

Analytical Site 

Analytical Site Address 

Study Number(s) 

Study Type(s) 

Strength(s) 

In Vitro Test Site 

In Vitro Test Site Add1·ess 

10825302 


Fasting 


2 x 90 mcg actuations (total dose = 180 mcg) 


NovlJlll Phannaceutical Research Services 


Wilcrest Green Office Park, 3320 Walnut Bend Lane, Houston, TX 

77042-4712 

lbl~ 

ITP-CBJ-M0050 ITTP-CBJ-M00132 ITTP-CBJ-0282 

~vitro Bioequivalence Study 
-

90 mcg/ actuation 
lbT~ 



Study Number(s) 

Study Type(s) 

Strength(s) 

Clinical Site 

Clinical Site Address 

OSIS Status 

Formulation 

Will Response to CR Result in 
a Reformulation? 

PRG-723 

Pharmacodynamic Bioequivalence Study 

90 mcg/ actuation 

fil!t! 
University of Florida 
Asthma Research Lab 

fil!tl 
Roy J and Lucille A Carver College ofMedicine 
Depa1iment of Pediatrics, Allergy/Pulmona1y 
fil.!!.1 
Allergy & Asthma Diagnostic Treatment Center 

.fil!t.i 
Califomia Allergy & Asthma Medical Group 

~ 
Clinical Research Atlanta 

fil!!-2 
Spruianbw·g Medical Research 
Site 7 
f AARA Research Center 

1.s ite 1 
1600 SW Archer Road 
Gainesville, FL 32610-0486 

.filttl 
The University oflowa 
200 Hawkins Drive 
Iowa City, Iowa 52242-1083 
fil.!!.1 
2300 Centerville Road 
Tallahassee, FL 32308 

.fil!t.i 
11645 Wilshire Blvd, Suite 1155 
Los Angeles. CA 90025 

~ 
17 5 Country Club Drive, 
Suite lOOA 
Stockbridge, GA 30281 

fil!!-2 
485 Simuel Road 
Spruianbmg, SC 29303 
Site 7 
f 9900 N Central Expy, Suite 555
I Dallas, TX 75231 

Backlog, Year 1 and Year 2 
AND As 

D Pending 
181 Complete 

181 Adequate D Inadequate 

D Possibly D No 181 NIA 

coJT4] 

Post Octobe1· l , 2014 ANDAs 
D To Be Determined by OSIS 
D Pending For Cause Inspection 
D Complete 



Deficiency Classification 

Overall Review Result 

Revised/New Draft Guidance 
Gene1·ated as Part of Cm-rent 
Review 

Bioequivalence study 
Tmcking/Supporting 
Document# 

1, 2, 6 

1,2,6, 29,34,37,38, 44 

1, 2, 6, 29 

1, 2, 6, 29, 34 

1, 2, 6, 34, 37 

1, 2, 6, 29, 34 

1, 2, 6, 29, 34 

1, 2, 6, 29, 34 

D Major 

D Minor 

181 NIA (Review is Adequate) 


181 Adequate 0 Inadequate 

DYES 181 NO 

Study/Test Type 

Fasting BE Study 

Pharmacodynamic BE 
Study 

In vitro BE study # 

TTP-CBJ-M0050 


In vitro BE study # 
TTP-CBJ-M0282: 
Single Actuation 
Content through 

0.09 mg 
Base/Inhalation 

181 Adequate 
0 Inadequate 
0 Not Applicable 

Container Life 

In vitm BE study # 
TTP-CBJ-M0282: 
Priming and 
Reptiming 

0.09 mg 
Base/Inhalation 

181 Adequate 
0 Inadequate 
0 Not Applicable 

In vitro BE study # 
TTP-CBJ-M0282: 
Aerodynamic Pa11icle 
Size Disttibution by 
Cascade Impaction 

In vitro BE study # 
TTP-CBJ-M0282: 
S1nay Pattern 

In vitro BE study # 

TTP-CBJ-M0282: 

Plume Geometry 


Strength 
(e.g., xx 
µg/inhalation) 

0.09 mg 
Base/Inhalation 

0.09 mg 
Base/Inhalation 

0.09 mg 
Base/Inhalation 

0.09 mg 
Base/Inhalation 

0.09 mg 
Base/Inhalation 

0.09 mg 
Base/Inhalation 

Review Result 

181 Adequate 
0 Inadequate 
0 Not Applicable 

181 Adequate 
0 Inadequate 
0 Not Applicable 

181 Adequate 
0 Inadequate 
0 Not Applicable 

181 Adequate 
0 Inadequate 
0 Not Applicable 

181 Adequate 
0 Inadequate 
0 Not Applicable 

181 Adequate 
0 Inadequate 
0 Not Applicable 



 

 

 
 

  
 

  

     
 
  

    
 
 

 

 
   

 
  

   
 

  

 

 

 

 
 
 

 
 

  

  

 
 

 
   

 
 

  

 

 
 

 
 

 
  

                                                 
    

 
 

 

  
  

  
  

  
  

  

1 EXECUTIVE SUMMARY 

This is a review of the amendment dated 11/30/2018. 

In the original submission and subsequent amendments, the applicant submitted the 
results of the studies listed in the table below comparing the test product (Perrigo 
Pharmaceutical Company’s Albuterol Sulfate Inhalation Aerosol, 0.09 mg 
Base/Inhalation) to the corresponding reference product (Teva Global’s ProAir® HFA 
(albuterol sulfate) Inhalation Aerosol, 0.09 mg Base/Inhalation). All the studies are 
adequate except the pharmacodynamic (PD) study # PRG-723 due to deficiency related 
to the Office of Study Integrity and Surveillance (OSIS)’s inspection1, 2, 3, 4, 5, 6. 

Test Batch 
# 

Reference 
Batch # 

Dose 
counter? 

Relevant to BE 
determination? 

Review Results 
for the relevant 
BE studies 

Fasting Study # 
10825302 

08MM-050 AEA13B No for both T 
and R 

Yes Adequate 

PD Study # 
PRG-723 

08MM-050 AEA13B No for both T 
and R 

Yes Inadequate 

In vitro 08MM-050, AEA13B, No for both T Yes Adequate 
bioequivalence 08MM-034, AEA12C, and R 
(BE) study # 
TTP-CBJ-
M0050 

08MM-039 AEA14A 

In vitro BE 15MM-023, DAC23A, Yes for both Yes Adequate 
study # TTP- 16MM-002, DAC34A, T and R; T 
CBJ-0282 16MM-003 DAC36A has optimized 

actuator 

In the current amendment dated 11/30/2018, the applicant provided the response to OSIS 
related BE deficiency. Per the Division of Bioequivalence I (DBI)’s consult request, 
OSIS evaluated the applicant’s response and considered the data in the study report for 
study PRG-723 are reliable to support a regulatory decision7. The assessor re-evaluated 
the data of the PD study # PRG-723 and found it adequate. 

The application is adequate. 

1 DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review) 
2 GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 
9/11/2015); http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222 
3 GDRP, ANDA-203760; A203760N000DB_NA04132017 (Completed 09/08/2017); 
http://panorama.fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f88147efa5
4 GDRP, ANDA-203760; A203760N000DPM-MeetingMinutes03.doc (Completed 12/14/2017); 
http://panorama.fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f8817ec1af
5 GDRP, ANDA 203760; A203760N000DB-Review01-AMEND12292017.docx (Completed 05/17/2018); 
http://panorama.fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f881ae8679
6 GDRP, ANDA 203760; A203760N000DB-Review01-Amend08312018.docx (Completed 10/26/2018); 
http://panorama.fda.gov/task/view?ID=5b8fc23200f01deb2a746fc266654760
7 GDRP, ANDA 203760; OSIS memo 2019-01-8.pdf (Completed 01/08/2019); 
http://panorama.fda.gov/task/view?ID=5c12a35e00d018462807b37e0cb7cd3d 

http://panorama.fda.gov/task/view?ID=5c12a35e00d018462807b37e0cb7cd3d
http://panorama.fda.gov/task/view?ID=5b8fc23200f01deb2a746fc266654760
http://panorama.fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f881ae8679
http://panorama.fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f8817ec1af
http://panorama.fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f88147efa5
http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222


 

  
 

 

 

 
 

 
  

 
 

   
  

  

 

 
 

   

  

         

 

   

    
  

  

  
  

    
  

 

       
 

 
 
                                                 

     
 

  
   
   

 

  
 

  

2		 REVIEW OF THE APPLICANT’S RESPONSE TO BIOEQUIVALENCE 
DEFICIENCY 

2.1		 Evaluation of the impact of revised Product-Specific Guidance (PSG) for 
Albuterol Sulfate Inhalation Aerosol on the BE studies of the current 
application 

The original assessments of the pharmacokinetic (PK) study # 10825302, in vitro BE 
studies # TTP-CBJ-M0050 and pharmacodynamic (PD) study # PRG-723 were 
conducted based on the PSG for Albuterol Sulfate Inhalation Aerosol dated Jun 20138. 
The PSG was then revised in Dec 20169. The evaluation of the impact of the revised PSG 
dated Dec 2016 is as follows: 

Recommendations Difference between the PSGs dated Jun 
2013 and Dec 201610 

Assessor’s Comments 

PD study The PSG dated Dec 2016 removed the 
following recommendation: 
Baseline PC20 or PD20 on each study day 
should be within a two-fold dilution (i.e., 
within 50-200 %) of the value measured on 
the qualifying day. 

The PD study # PRG-723 in the current 
application did not measure baseline PC20 
challenge on each study day, which is in 
line with the current PSG dated Dec 2016. 
This was also discussed in the review of 
controlled correspondence (CC) # 4271511. 
Therefore, the revised PSG dated Dec 2016 
has no impact on the PD study # PRG-723. 

Other minor edits to be consistent with other 
PSG for MDI products 

No impact 

PK study Remain the same No impact 

In vitro BE studies The PSG dated Dec 2016 changed the term 
from “actuator tip” to “actuator mouthpiece” 
for plume geometry study. 

Both in vitro BE study # TTP-CBJ-M005012 

and in vitro BE study # TTP-CBJ-028213 

measured plume geometry at a single delay 
time while the fully developed plume is still 
in contact with the ‘actuator mouthpiece’. 
Therefore, the revised PSG dated Dec 2016 
has no impact on in vitro BE studies 

Conclusion: The revised PSG for Albuterol Albuterol Sulfate Inhalation Aerosol dated 
Dec 2016 has no impact on the current application. 

8 DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review) 
9 

https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM3469 
85.pdf
10 http://panorama.fda.gov/task/view?ID=54ee35f40008767878f9a2eaafab4564 
11 http://panorama.fda.gov/task/view?ID=546669ea0017fdd5cca5e468b8b066ca 
12 GlobalSubmit Review; ANDA 203760; Module 5.3.1.2 Test Methods (Page 5 of 52); Submitted 
03/09/2012; \\cdsesub1\evsprod\anda203760\0001\m5\53-clin-stud-rep\531-rep-biopharm-stud\5312-
compar-ba-be-stud-rep\in-vitro-bio-study\methods.pdf
13 GlobalSubmit Review; ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 
(Page 21 of 407); Submitted 04/13/2017; \\cdsesub1\evsprod\anda203760\0028\m5\53-clin-stud-rep\531-
rep-biopharm-stud\5313-in-vitro-in-vivo-corr-stud-rep\characterization-study\invitro-be-m0282.pdf 

http://panorama.fda.gov/task/view?ID=546669ea0017fdd5cca5e468b8b066ca
http://panorama.fda.gov/task/view?ID=54ee35f40008767878f9a2eaafab4564
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM3469


  
 

 
 

 

2.2 BE Deficiency 

Deficiency Related to the Pharmacodynamic Study (PRG-723) 

The Office of Study Integrity and Surveillance (OSIS) evaluated your response to the 
bioequivalence deficiency, amendment dated August 31, 2018, and has the following 
comments. 

(b) (4) Please provide the audit trails from related to the Master Randomization 
Code (MRC) and scratch-off labels. The audit trails should include all activity related to 
the MRCs and scratch-off labels prior to the enrollment of the first study subject and until 
the date of the last FDA inspection (January 9, 2015). 

2.3 Applicant’s Response 

As requested, Perrigo submits the audit trails of the Master Randomization Code (MRC) 
and the audit trails from the production of the clinical labeling, inclusive of the scratch-
off kit labels, downloaded by (b) (4)  and supplied to us. The 
audit trails show all activity related to the MRCs and scratch-off labels from prior to 
enrollment of the first study subject through 2018. The documents demonstrate that: 

x (b) (4)  used two MRCs to print two batches of clinical labeling for 
Perrigo’s study, as described in Perrigo’s ANDA.
 

x The two MRCs used to print Perrigo’s clinical labels match the MRCs in 

Perrigo’s ANDA.
 

x (b) (4)  printed labels for Perrigo’s study only in January 2010 (for 
MRC #1) and April 2010 (for MRC #2). 

x MRC #1 and MRC #2 were never modified. 
x No activity occurred for the MRCs between April 2010 and August 2018. 
x No activity occurred related to label printing between April 2010 and October 

2015. 

In the sections below, for ease of understanding, Perrigo describes the organization of 
the audit trail documents and the specific data supporting the above conclusions. 

i. Audit Trails for Master Randomization Codes 
(b) (4) 

Assignment Set #1 



 
 

 

 

 

 

 

  

 

 

 

Assignment Set #1 was created on December 29, 2009 with Transaction #1 and 
includes Transactions #1 and #2. It was never used in the Perrigo study. As 
previously described in Perrigo’s response to CRL#4 (Affidavit from (b) (4) 

 in Sequence 0037), (b) (4)  generated Assignment Set #1 as a 
preliminary MRC with 10 treatment sequences. Prior to study enrollment, 
however, Perrigo reduced the number of treatment sequences from 10 to 5. 

The transactions in the audit trail for Assignment Set #1 show the following: 
x Transaction #1 (December 29, 2009) - Creation of this preliminary MRC with 

10 treatment sequences 
x Transaction #2 (January 14, 2010) - Quarantine of Assignment Set #1, noting 

that it was retained as an “unused entity” and therefore not a viable MRC 
used in the Perrigo study 

Assignment Set #2 

Assignment Set #2 was created on January 14, 2010 with Transaction #3 and 
includes Transaction #3, #4, #8 and #9.1 Assignment Set #2 contains 5 treatment 
sequences and corresponds to MRC #1 for subjects 001-100 in the Perrigo study. 

The transactions in the audit trail for Assignment Set #2 show the following: 
x Transaction #3 (January 14, 2010) – Creation of MRC #1 with 5 treatment 

sequences 
x Transaction #4 (January 18, 2010) - Approval of MRC #1 prior to the 

production of clinical study materials commencing on January 21, 2010 
x Transactions #8 and #9 (August 2, 2018) - Query of MRC #1 at Perrigo’s 

request to retrieve information to respond to CRL #4. 

Assignment Set #3 

Assignment Set #3 was created on April 12, 2010 with Transaction #5 and 
includes Transaction #5, #6, #7, and #10. Assignment Set #3 contains 5 treatment 
sequences and corresponds to MRC #2 for subjects 101-210 in the Perrigo study. 

The transactions in the audit trail for Assignment Set #3 show the following: 
x Transaction #5 (April 12, 2010) – Creation of MRC #2 with 5 treatment 

sequences 
x Transaction #6 (April 12, 2010) – Modification of number of subjects in MRC 

#2 from 265 to 210 
x Transaction #7 (April 21, 2010) - Approval of MRC #2 prior to the production 

of clinical study materials commencing on April 22, 2010 
x Transaction #10 (August 2, 2018) - Query of MRC #2 at Perrigo’s request to 

retrieve information to respond to CRL #4 

The MRCs provided in the audit trails correspond to the MRCs in Perrigo’s 
ANDA. The (b) (4) audit trails demonstrate that the MRCs for Perrigo’s 



 

study remained the same from their initial generation in January and April 2010 
(shown in Transaction 3 and Transaction 5), through the FDA inspection on 
January 9, 2015, and indeed through 2018 (shown in Transaction 9 and 
Transaction 10). The last substantive transaction was the approval of MRC #2 in 
April 2010 (Transaction 7). The audit trail then shows no activity until 
Transactions 8, 9 and 10, which were queries of the MRCs in August 2018 to 
retrieve information for the response to CRL #4. 

ii. Audit Trails for Scratch-Off Labels 

The (b) (4)  system also provides a comprehensive audit trail of the 
production of scratch-off labels, canister labels and actuator labels printed from 
the Perrigo Model in a document titled “Model Log Report.” Page 1 of the Model 
Log Report identifies the model as PRR PRG-723 (the Perrigo Model). In total, 
there are 197 ‘Transactions’ in the Model Log Report. The breakdown of 
Transactions is as follows: 

The final 3 Transactions of the Model Log Report audit trail record the following: 
x Transaction #195 (April 29, 2010), last clinical supply produced at the end of 

the production run (sample reprint) 
x Transaction #196, (October 2, 2015), query at Perrigo’s request to retrieve 

information to respond to CRL #2. 
x Transaction #197, (August 2, 2018), query at Perrigo’s request to retrieve 

information to respond to CRL #4. 

The audit trail shows there was no access to the scratch-off labels or any clinical 
supplies between the period of April 29, 2010 and January 9, 2015. After the 
printing of the labels in 2010 for the study, the only access to the (b) (4) 

system occurred on October 2, 2015 and August 2, 2018 after the date of the last 
FDA inspection at Perrigo’s request to retrieve information to respond to CRL#2 
and CRL#4 respectively. 



  
 

  
 

 

                                                
  

 

Perrigo is confident the audit trails provided in this Bioequivalence response establish 
without question the integrity of Pharmacodynamic study PRG-723 and fully addresses 
the request of the Office of Study Integrity and Surveillance. 

2.4 Assessor’s Comment 

Per the Division of Bioequivalence I (DBI)’s consult request, the Office of Study 
Integrity and Surveillance (OSIS) evaluated the applicant’s response as follows14: 

In the documentation provided in Perrigo’s complete response amendment dated 
August 31, 2018, I was previously unable to verify the sequence of treatments 
actually administered to subjects in study PRG723. Using the audit trails 
provided in the current response amendment, I was able to confirm that the 
sequence of treatments in the original randomization schedule and the treatment 
assignments in each kit are consistent with the sequence of treatments (i.e., 
DECAB, CDBEA, BCADE, EADBC, and ABECD) in the study report for study 
PRG-723 supporting ANDA 203760. 

OSIS’s Recommendations: 

Based on the audit trails provided in the complete response amendment dated 
November 30, 2018, the data in the study report for study PRG-723 are reliable 
to support a regulatory decision. 

Therefore, all PD study related deficiencies have been addressed except for the data 
reliability from the California Allergy & Asthma Medical Group. The assessor copies the 
deficiency issued on 09/21/2015, applicant’s response on 04/13/2017 and BE assessor’s 
comment on 09/08/2017 below for the reference15: 

BE Deficiency 

Investigational records were not retained. Specifically, three randomized subjects' 
and ten screen-failed subjects' bioequivalence study Source Records, Informed 
Consent Forms and Case Report Form Files were missing and could not be 
located during the inspection. The following subjects’ entire study records were 
missing: 

Screening Number / Randomization Number 
(b) (6) 

14 GDRP, ANDA 203760; OSIS memo 2019-01-8.pdf (Completed 01/08/2019); 

http://panorama.fda.gov/task/view?ID=5c12a35e00d018462807b37e0cb7cd3d

15 GDRP, ANDA-203760; A203760N000DB_NA04132017 (Completed 09/08/2017);
	
http://panorama.fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f88147efa5
	

http://panorama.fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f88147efa5
http://panorama.fda.gov/task/view?ID=5c12a35e00d018462807b37e0cb7cd3d


   
  

  
  

 

 
                                                

   

   

(b) (6) 

Applicant’s Response 

Perrigo acknowledges the above comment. The attached statistical report 
(Attachment F, provided in section 5.3.4.1) demonstrates that, when the 3 
randomized subjects referenced above, as well as the entire clinical site’s data, 
are removed from the study analysis, the 90% CI is still contained entirely 
between 67-150%. 

Assessor’s Comment 

Since the PD study is not acceptable per the evaluation in Section 4.5, the 
recalculation is not performed at this time by the reviewer. 

The original BE assessment already deemed the PD study met the BE criteria of 67% -
150% when all data were included in the dose-scale analysis. Here, the BE assessor re-

(b) (6) evaluated the PD study data by 1) excluding 3 affected subjects and 
2) excluding all the data from the California Allergy & Asthma Medical Group (Site 4). 
The results are shown below: 

Data Assessor’s Results Applicant’s Results16 
N F (T/R) 90% CI N F (T/R) 90% CI 

All17 93 1.17 102.68% - 132.85% 93 1.16 102.3% - 133.0% 
Excluding 3 

subjects 90 1.16 101.83% - 132.71% 90 1.16 102.8% - 133.2% 

Excluding all 
subjects from 

Site 4 
66 1.12 98.33% - 125.46% 66 1.14 100.4% - 128.4% 

The assessor’s results are similar to the applicant’s results for all three datasets above. 
The minor difference could be caused by that the assessor bootstrapped the data 10,000 
times whereas the applicant only bootstrapped the data 2,000 times16. Nevertheless, both 
the assessor and applicant’s results meet the BE criteria of 67.00% - 150.00%. 

16 GlobalSubmit Review; ANDA 203760; Module 5.3.4.1 Attachment F –Dose Scale Model Report; 

Submitted 04/13/2017; \\cdsesub1\evsprod\anda203760\0028\m5\53-clin-stud-rep\534-rep-human-pd-
stud\5341-healthy-subj-pd-stud-rep\study-prg-723\model-rpt-attach-f.pdf

17 DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review)
	



 

 

 
  

   

    

   
  

The PD study # PRG723 is adequate. 

2.5 R Output 

Study Dataset R Code R Output 

PD Study 
exclude 3 subjects R Code Output 

# PRG723 

exclude site 4 R code Output 



 

  
 

 

  

  
 

 

 
 

 

  
 

 
 
 

  
 

  
 

 
 

 
 

  
  

BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT 

ANDA: 203760 

APPLICANT: Perrigo Pharmaceutical Company 

DRUG PRODUCT: Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 

The Division of Bioequivalence I (DBI) has completed its review and has no further 
questions at this time. 

The bioequivalence comments provided in this communication are comprehensive as of 
issuance. However, these comments are subject to revision if chemistry, manufacturing 
and controls, microbiology, labeling, or other scientific, regulatory or inspectional issues 
or concerns arise in the future.  Please be advised that these concerns may result in the 
need for additional bioequivalence information and/or studies, or may result in a 
conclusion that the proposed formulation is not approvable. 

Sincerely yours, 

{See appended electronic signature page} 

Bing V. Li, Ph.D. 
Director, Division of Bioequivalence I 
Office of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 



 

 

       
    
   

  
    

 
  

      

   
 

  
  

  
  

   
    

 
 

3 COMPLETED ASSIGNMENT FOR 203760 ID: 37658  

Reviewer: Zhang, Zhen 

Verifier: , 
Division: Division of Bioequivalence 

Description: Albuterol Sulfate Inhalation Aerosol, 0.09 mg 
Base/Inhalation (SD44) 

Date 
Completed: 
Date Verified: 

Items: 

ID Letter Date Productivity 
Category Sub Category Score Subtotal 

37658 11/30/2018 BIO ANDA Amendment [1] 1 1 
37658 11/30/2018 BIO Consult Review (For Consults to 

Other Office) [1] 
1 1 

37658 11/30/2018 Parallel Minor Amendment (Original or 
Supplement) [1] 

1 1 

37658 11/30/2018 Parallel Review of the Consult Response 
and Formal Consult to DB [1] 

1 1 

37658 11/30/2018 Parallel Pre-Screening [0.25] 0.25 0.25 
Total: 4.25 



DIVISION OF BIOEQUIV ALEN CE REVIEW 

FOR PRESSURIZED MEIERED DOSE INHALATION PRODUCTS 


ANDA No. 


Drug Promct Name 


Strength(s) 


AwUcant Name 


.Awlicant AM·ess 


IB Contact Name and US 
Mailing AM·ess 

IB Contact Telepione 
Number 

IB Contact Fax Number 

Original Submission Date(s) 

Submission Date(s) of 
Amendment(s) Under Re'iew 

Primary Re'ielWr 

Secondary Re'ielWr 

Tertiary Re'ielWr 

203760 

Albuterol Sulfate h1halation Aerosol 

0.09 mg Base/fuhalation 

Penigo Phanmceutical Co~any 

515 F.astem Ave 
Allegan, Ml, USA 49010 

Matthew Popowski, Senior Regulatory Affairs Project Manager 
3940 Quebec Ave North 
Minneapolis, MN, USA 55427 

I !bH&I 

763-732-0509 

11/ 16/2011 

07/03/2013 Major am~ndm!nt to support the addition of an integrated 
dose counter to the rretered dose inhaler (SDlO) 
04/24/2015 Post-CR m!eting request (SD20) 
07/01/2015 Response to co~lete response letter dated 04/13/2015 
(SD22) 
10/05/2015 Post-CR meeting request (SD24) 
04/13/2017 Major ammdn~nt (SD29) 
10/23/2017 Meeting Request(SD31) 
12129/2017 Major arrendm!nt (SD34) 
04/26/2018 Response to IR request (SD37) 
08/31/2018:Multipe Categories (SD 38) 

Zhen Zhang, Ph.D. 

Vipra Kundoor, Ph.D. 

Qing Liu, Ph.D. 

Study Number(s) 


Study Type(s) 


Strength(s) 


Clinical Site 


Clinical Site Address 


Analytical Site 


Analytical Site Address 


Study Number(s) 


Study Type(s) 


Strength(s) 


In Vitro Test Site 


10825302 

Fasting 

2 x 90 m;g actuations (total dose = 180 m:g) 

Novum Phanmceutical Research Se1vices 

Wilcrest G-een Office Park, 3320 Walnut Bend lane, Houston,TX 
77042-4712 

!bT~ 

TIP-CBJ-MOOSO I TIP-CBJ-M>0132 I TIP-CBJ-0282 

In 'itro Bioe<plivalence Study 

90 m:g/ actuation 
(1))\.4 

In Vitro Tes t Site AM·ess 



S tudy Number(s) 

S tudy Type(s) 

sn·ength(s) 

Clinical Site 

Clinical Site Address 

OSIS Status 

Formulation 

Will Response to CR Result in 
a Reformulation? 

Deficiency Classification 

PRG-723 

Pharmacodynamic. Bioequh'alence Study 

90 m::g/ actuation 

Site 1 
University ofFlorida 
Asthma Research lab 
Site 2 
Roy J and Lucille A Carver College of Medicine 
Department of Pediatrics , Allergy/Puhmnaiy 
Site 3 
Allergy & Asthtm Diagnostic Treatment Center 
Site.4 
California Allergy & Asthtm Medical Guup 
fil!U 
Clinical Research Atlanta 
Site 6 
Spartanburg Medical Research 

fil!tl 
AARA Research Center 

Site 1 
1600 SW Archer Road 
Giinesville, FL 32610-0486 
Site 2 

TI1e University oflowa 
200 Hawkins Drive 
Iowa City, Iowa 52242-1083 

Site3 
2300 Centerville Road 
Tallahassee, FL 32308 
Site 4 
11645 Wilshire Blvd, Suite 1155 
Los Angeles, CA 90025 
Site 5 
175 Country Ch1b Dtive, 
Suite lOOA 
Stockb1idge, GA. 30281 

fil!U 
485 Sim1el Road 
Spartanburg, SC 29303 
Site 7 

9900 N Central Bq>y, Suite 555 
Dallas, TX 75231 

Backlog, Year 1 an
ANDAs 

D Peming 
~ Complete 

d Year 2 P ost October 1. 2014ANDAs 
D To Be Determined by OSIS 
D Pencing For Cause Inspection 
D Complete 

~Adequate D Inadequate 

0 Possibly ~ No 0 NIA 

D Major 



Owrall Re'ffew Result 

Re\ised'New Draft Guidance 
Generated as Part of Current 
Re\iew 

Bioe<,nwlence study 
Tracking/S URJOrting 
Document # 

~ Mnor 
0 N/ A (Re\<iew is Adequate) 

0 Adequate ~Inadequate 

DYES ~NO 

Strength 
Study/Test Type (e.g., xx 

µg/inhalation) 
Re'ffew Result 

1, 2, 6 Fasting BE Study 
0.09 mg 
Base/Inhalation 

~Adequate 

0 Inadequate 

0 Not Awficable 

1, 2, 6, 29, 34, 37 38 
Pharmacodynamic BE 
Study 

0.09 mg 
Base/Inhalation 

0 Adequate 

~ Inadequate 
0 Not Awficable 

1, 2, 6, 29 
In "itro BE study # 
TIP-CBJ-MOOSO 

0.09 mg 
Base/Inhalation 

~Adequate 

0 Inadequate 
0 Not Awficable 

1, 2, 6, 29, 34 

In "itro BE study # 
TIP-CBJ-M0282: 
Single Actuation 
Content through 
Container Life 

0.09 mg 
Base/Inhalation 

~Adequate 

0 Inadequate 
0 Not Awficable 

1, 2, 6, 34, 37 

In "itro BE study # 
TIP-CBJ-M0282: 
Ptiming and 
Repl'iming 

0.09 mg 
Base/Inhalation 

~Adequate 

0 Inadequate 
0 Not Awficable 

1, 2, 6, 29, 34 

In "itro BE study # 
TIP-CBJ-M0282: 
Aerodynamic Particle 
SizeDistl'ibution by 
Cascade Impaction 

0.09 mg 
Base/Inhalation 

~Adequate 

0 Inadequate 

0 Not AJP.icable 

1, 2, 6, 29, 34 
In "itro BE study # 
TIP-CBJ-M0282: 
Sprny Pattern 

0.09 mg 
Base/Inhalation 

~Adequate 

0 Inadequate 
0 Not AJP.icable 

1, 2, 6, 29, 34 
In \itro BE study # 
TIP-CBJ-M0282: 
Plume Geomett-y 

0.09 mg 
Base/Inhalation 

~Adequate 

0 Inadequate 

0 Not AJP.icable 



 

       

       
          

     
       

       
        

      

  
 

      
  
  

    

 
   

    
  

 
 

   

    
 

 
 

 
 

  
   

 
 

          
       

       
    

   
        
     

       

  
                                                

       
      

 
     

     

      

1 EXECUTIVE SUMMARY 

This is a review of the amendment dated 08/31/2018 of ANDA 203760. 

In the original submission and subsequent amendments, the applicant submitted the 
results of the following studies comparing the test product (Perrigo Pharmaceutical 
Company’s Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation) to the 
corresponding reference product (Teva Global’s ProAir® HFA (albuterol sulfate) 
Inhalation Aerosol, 0.09 mg Base/Inhalation). All the studies are adequate except 
pharmacodynamic study # PRG-723 due to deficiency related to the Office of Study 
Integrity and Surveillance (OSIS)’s inspection as shown in the table below1, 2, 3, 4, 5. 

Test Batch Reference Dose Relevant to BE Review Results 
# Batch # counter? determination? for the relevant 

BE studies 
Fasting Study # 08MM-050 AEA13B No for both T Yes Adequate 
10825302 and R 
Pharmacodynamic 08MM-050 AEA13B No for both T Yes 
Study # PRG-723 and R 

Inadequate 

In vitro BE study 08MM-050, AEA13B, No for both T Yes Adequate 
# TTP-CBJ- 08MM-034, AEA12C, and R 
M0050 08MM-039 AEA14A 
In vitro BE study 
# TTP-CBJ-0282 

15MM-023, 
16MM-002, 
16MM-003 

DAC23A, 
DAC34A, 
DAC36A 

Yes for both 
T and R; T 
has 
optimized 
actuator 

Yes Adequate 

In the current amendment dated 08/31/2018, the applicant provided response to OSIS 
related BE deficiency. Per the Division of Bioequivalence I (DBI)’s consult request, 
OSIS evaluated the applicant’s response and has the following recommendations: OSIS 
recommends OGD request the sponsor provide the audit trails from (b) (4) related 
to the Master Randomization Code (MRC) and scratch-off labels. The audit trails should 
include all activity related to the MRCs and scratch-off labels prior to the enrollment of 
the first study subject and until the date of the last FDA inspection (January 9, 2015). 

Therefore, pharmacodynamic study # PRG-723 remains inadequate due to OSIS related 
deficiency. 

The application is inadequate. 

1 DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review) 
2 GDRP, ANDA 203760; A203760N000DB_ NA07012015_ GDRP version.doc (Date Uploaded 
9/11/2015); http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222 
3 GDRP, ANDA-203760; A203760N000DB_ NA04132017 (Completed 09/08/2017); 
http://panorama fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f88147efa5 
4 GDRP, ANDA-203760; A203760N000DPM-MeetingMinutes03.doc (Completed 12/14/2017); 
http://panorama fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f8817ec 1af 
5 GDRP, ANDA 203760; A203760N000DB-Review01-AMEND12292017.docx (Completed 05/17/2018); 
http://panorama fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f881ae8679 

http://panorama
http://panorama
http://panorama
http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222
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3		 REVIEW OF THE APPLICANT’S RESPONSE TO BIOEQUIVALENCE 
DEFICIENCY 

3.1 BE Deficiency 

Deficiency Related to the Pharmacodynamic Study (PRG-723) 

The Office of Study Integrity and Surveillance (OSIS) evaluated your responses to 
Bioequivalence deficiencies #1 and #2 and has the following comments: 

OSIS acknowledges that Perrigo considers the scratch-off labels as secondary 
documentation. However, OSIS considers the information on the scratch-off labels as the 
primary documentation to confirm the treatment a subject received. While the master 
randomization code identifies the treatment a subject was intended to receive, we 
consider the scratch-off label as primary documentation that identifies the treatment a 
subject actually received. 

The original scratch-off labels were blinded when photocopied, and thus the copies do 
not provide information regarding the treatment each subject received during the study. 
Because the original scratch-off labels were not maintained at the clinical site and the 
appearance of the copies of the copy of the scratch-off labels maintained at the clinical 
site versus the copies of the original scratch-off labels provided during the inspection are 
different, the original scratch-off labels cannot be used as documentation to confirm the 
treatment each subject received in each sequence. Thus, OSIS is still interested in any 
primary documentation that positively indicates what treatment each subject received 
that remained at the clinical site. 

3.2 Applicant’s Response 

In this response, Perrigo resolves this minor deficiency in multiple, independent ways: 

x	 First, by providing extensive documentation, including primary documentation, 
that remained at the clinical site and which evidences what treatment each Study 
subject received; 

x	 Second, by providing an assessment of Study records by an independent third-
party auditor, who visited a clinical site and concluded that “the results of this 
review determined that such documentation does exist to enable positively 
identifying the treatment each subject received”; 

x	 Third, by providing primary documentation from the clinical labeling vendor, an 
independent third party, which establishes the authenticity of treatment sequences 
in the original scratch-off labels and demonstrates the actual treatment each 
subject received; 

x	 Fourth, by identifying documentary evidence confirming that Perrigo’s receipt of 
the original scratch-off labels after ANDA submission could not possibly permit 
manipulation or alteration of the Study results; 



     
      

    
    

   
 

   
   

    
      

      
 

        
     

     
       

         
         

          
        

           
  

            
          

        
         

           
          

     
      

      
            

           
         

      
           

   
                                                

        

x	 Fifth, by identifying a likely root cause – verified by an independent auditor – of 
the discrepancy FDA found in the appearance of photocopies of the original 
scratch-offlabels; and 

x	 Sixth and finally, by showing that Perrigo complied with its own clinical protocol, 
ICH guidelines, and FDA guidelines related to the location of study blinding 
information, and that FDA previously accepted a study in circumstances similar 
to those here. 

Perrigo respectfully submits that this additional information, along with the verification 
(b) (4) 

by independent, third-party auditor  resolves any 
remaining questions as to the validity of the data in Perrigo’s ANDA demonstrating 
bioequivalence of Perrigo’s albuterol sulfate inhalation product to the Reference Listed 
Drug, ProAir®. In light of information provided in past CRL responses and in this 
response, the Agency should consider this deficiency resolved. 

3.3 Reviewer’s Comment 

Per the Division of Bioequivalence I (DBI)’s consult request, the Office of Study 
Integrity and Surveillance (OSIS) evaluated the applicant’s response as follows 6: 

Study PRG-723 was a multicenter, randomized, double-blind, 5-way crossover, 
placebo-controlled study where each study subject received all five study 
treatments (i.e., vehicle, 90 mcg of Reference, 180 mcg of Reference, 90 mcg of 
Test, 180 mcg of Test) in one of five sequences (ABECD, BCADE, CDBEA, 
DECAB, or EADBC) determined by the MRC. While Perrigo feels that the 
documentation for study PRG-723 positively identifies the treatment kit each 
subject received, OSIS is unable to verify in that documentation the sequence of 
treatments actually administered. 

Perrigo does not believe that removal of the original scratch-off labels from the 
clinical site could have impacted the integrity of the data. However, OSIS 
considers the scratch-off labels as primary documentation to verify the treatment 
actually administered to study subjects. Thus, their removal from the clinical site 
and the finding that the message printed on the scratch-off labels appeared to be 
modified when they were returned to the site negatively impacts the integrity of 

(b) (4) the documents. investigation into whether the photocopier 
settings could have resulted in the discrepancy doesn’t provide any additional 
information and doesn’t explain why the same copier settings resulted in a 
different outcome when copying a copy of the scratch-off labels that remained at 
the clinical site versus copying the original scratch-off labels that were returned to 
the site. Although the agency accepted the bioequivalence study supporting NDA 
22341, OSIS’s position has not changed and the sponsor should have procedures 
and controls to ensure the integrity of the blinding codes prior to, during, and after 
a bioequivalence study is conducted. 

6 GDRP, ANDA 203760; OSIS memo 2018-10-05.pdf (Completed 10/05/2018); 
http://panorama fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f881c383cb 

http://panorama


        
         
        

          
       

          
        

              
       

 

         
         

         
               

        

Perrigo’s statement that the treatments received by each subject in each period can 
be further supported by referencing the MRCs and blinding codes that remain in 

(b) (4) the control and possession of , the independent third party should 
(b) (4) be further explored. Because stores the MRCs and blinding code 

for Perrigo’s Study in a secure, proprietary software system, complete with a 
document audit trail, the Agency should be able to verify the original 
randomization schedule and blinding code. Evaluation of the audit trails will 
enable OSIS to confirm the intended treatments in the MRC as well as the identity 
of the actual treatments administered in each period. 

OSIS’s Recommendations: 

OSIS recommends OGD request the sponsor to provide the audit trails from 
(b) (4) related to the MRC and scratch-off labels. The audit trails should 

include all activity related to the MRCs and scratchoff labels prior to the enrollment 
of the first study subject and until the date of the last FDA inspection (January 9, 
2015). 

Therefore, the applicant will be asked to provide the aforementioned information. 



     

  

    

           
 

  

           
       

         
         

              
       

  

  
   

  
  

     

BIOEQUIVALENCE DEFICIENCY TO BE PROVIDED TO THE APPLICANT
	

ANDA: 203760 

APPLICANT: Perrigo Pharmaceutical Company 

DRUG PRODUCT: Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 

The Division of Bioequivalence I (DBI) has completed its review and has identified the 
following deficiency: 

Deficiency Related to the Pharmacodynamic Study (PRG-723) 

The Office of Study Integrity and Surveillance (OSIS) evaluated your response to 
Bioequivalence deficiency dated August 31, 2018, and has the following comments: 

(b) (4) Please provide the audit trails from related to the Master Randomization 
Code (MRC) and scratch-off labels. The audit trails should include all activity related to 
the MRCs and scratch-off labels prior to the enrollment of the first study subject and until 
the date of the last FDA inspection (January 9, 2015). 

Sincerely yours, 

{See appended electronic signature page} 

Bing V. Li, Ph.D. 
Director, Division of Bioequivalence I 
Office of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 



 

 
   

     
   

     
      

     
     

 

  
 

 
    

       
         

    
       
         

    
       

 
 

4 COMPLETED ASSIGNMENT FOR 203760 ID: 36829 

Reviewer: Zhang, Zhen 

Verifier: , 
Division: Division of Bioequivalence 

Description: Albuterol Sulfate Inhalation Aerosol, 0.09 mg 
Base/Inhalation (SD38) 

Date 
Completed: 
Date Verified: 

Items: 

ID Letter 
Date 

Productivity 
Category Sub Category Score Subtotal 

36829 8/31/2018 BIO ANDA Amendment [1] 1 1 
36829 8/31/2018 BIO Consult Review (For Consults to 

Other Office) [1] 
1 1 

36829 8/31/2018 Parallel Study Amendment [1] 1 1 
36829 8/31/2018 Parallel Review of the Consult Response 

and Formal Consult to DB [1] 
1 1 

36829 8/31/2018 Parallel Pre-Screening [0.25] 0.25 0.25 
Total: 4.25 



DIVISION OF BIOEQUIV ALEN CE REVIEW 

FOR PRESSURIZED MEIERED DOSE INHALATION PRODUCTS 


ANDA No. 203760 

Drug Pr·omct Name Albuterol Sulfate fuhalation Aerosol 

Strength(s) 0.09 mg Base/fuhalation 

AwUcant Name Penigo Phanrnceutical Co111Jany 

515 Eastern Ave
.Awlicant AM·ess 

Allegan, MI, USA 49010 

Matthew Popowski, Senior Regulatory Affairs Project Manager 
US Contact Name and US 3940 Quebec Ave North 
Mailing AM·ess Minneapolis, MN, USA 55427 

Matthew.Po~owski~enigo.com 

763-732-0481 

US Contact Fax Number 

US Contact Telephone Number 

763-732-0509 

Original Sulnlission Date(s) 11116/2011 

07/03/2013 Major amendment to suppo1t the addition ofan integrated dose 

counterto the metered dose inhaler (SDlO) 

04/24/2015 Post-CR meeting request (SD20) 

07/01/ 2015 Response to co111Jlete response letter dated 04/13/2015 (SD22) 


Sulnlission Date(s) of 
10/05/2015 Post-CR meeting request (SD24) 

Amendment(s) Under Reliew 04/13/2017 Major an~ndment (SD29) 
10/23/2017 Meeting Request(SD31) 
12/29/2017 Major amendment (SD34) 
04/26/2018 Response to IR request (SD37) 

Primary Re'\ie'\Wr' Zhen Zhang, Ph.D. 

Secondary Re'\ie'\Wr Vipra Kundoor, Ph.D. 

Tertiar-y Re'ffe-m>r Qing Liu, Ph.D. 

Study Number(s) 10825302 

Study Type(s) Fasting 

Stnngth(s) 2 x 90 m;g actuations (total dose = 180 nx:g) 

Clinical Site NoVlun PhamEceutical Research Se1vices 

Wilcrest G-een Office Paik, 3320 Walnut Bend lane, Houston, TX 77042­
Clinical Site Address 

4712 
{6)(4 

Analytical Site 

Analytical Site Address 

Study Nmnber(s) TTP-CBJ-M0050 ITTP-CBJ-M00132 I TTP-CBJ--0282 

Study Type(s) fu litro Bioequhruence Study 

S tr·ength(s) 90 nx:rz/ actuation 
(bT(il 

In Vitro Test Site 

In Vitro Test Site AM·ess 

Study Number'(s) PR~723 

http:Matthew.Po~owski~enigo.com


Study Type(s) 

Strength(s) 

Oinical Site 

Oinical Site Address 

OSIS Status 

Formulation 

Will Response to CR Result in a 
Reformulation? 

Deficiency Oassification 

Pharmacodynamic Bioequhruence Study 

90 m::g/ actuation 

Site 1 
University ofFlorida 
As tlum Research Lab 
Site 2 
Roy J and Lucille A Carver College ofMedicine 
Deprutment of Pediatrics, Allergy/Puhmnaiy 
Site 3 
Allergy & Astlurn Diagnos tic Treatment Center 

fil!U 
Califomia Allergy & As thma Medical uoup 

~ 
Clinical Research Atlanta 
Site 6 
Sprutanburg Medical Reserud1 
Site 7 
AARA Res earch Center 

fil!tl 
1600 SW Archer Road 
Gainesville, FL 32610-0486 

fil1tl 
The University oflowa 
200 Hawkins Drive 
Iowa City, Iowa 52242-1083 
Site 3 
2300 Cente1v ille Road 
Tallahassee, FL 32308 
Site4 
11645 Wilshire Blvd, Suite 1155 
Los Angeles , CA 90025 
Site 5 
175 Countty Oub Drive, 
Suite lOOA 
Stockbridge, GA 30281 

fil!ll 
485 Simuel Road 
Sprutanburg, SC 29303 
Site 7 

9900 N Centi-al F;i.py. Suite 555 
Dallas, TX 75231 

Backlog. Year 1 and Year 2 
ANDAs 

D Pen<ing 
181 Couqiete 

Post October 1. 2014 ANDAs 

D To Be Determined by OSIS 
D Pen<ing For Cause fuspection 
D Couqiete 

181 Adequate D fuadequate 

0 Possibly 181 No 0 NIA 

D Major 
181 Minor 



0 N/A (Review is Adequate) 

Owrall Reliew Result 0 Adequate 181 Inadequate 

Revised'New Draft Guidance 
Generated as Part of Current 
Review 

DYES 181 NO 

Bioe<pli\'lllence study 
Tracking/S UWol'ting Document 
# 

Study/Test Type 
Strength 
(e.g., xx 
µg/inhalation) 

Review Result 

1, 2, 6 Fasting BE Study 
0.09 mg 
Base/Inhalation 

181 Adequate 
0 Inadequate 
0 Not Atliicable 

1, 2, 6 
Pharmacodynamic 
Study 

BE 0.09 mg 
Base/Inhalation 

0 Adequate 
181 Inadequate 

0 Not Atliicable 

1, 2, 6, 29 
Jn vitro BE study # TTP­
CBJ-MOOSO 

0.09 mg 
Base/Inhalation 

181 Adequate 

0 Inadequate 
0 Not Atliicable 

1, 2, 6, 29, 34 

Jn vitro BE study # TTP­
CBJ-M0282: 
Single Actuation 
Content through 
Container life 

0.09 mg 
Base/Inhalation 

181 Adequate 
0 Inadequate 

0 Not Atliicable 

1, 2, 6, 34, 37 
Jn vitro BE study # TTP­
CBJ-M0282: 
Priming and Repriming 

0.09 mg 
Base/Inhalation 

181 Adequate 
0 Inadequate 
0 Not Atliicable 

1, 2, 6, 29, 34 

Jn 'itt·o BE study # TTP­
CBJ-M0282: 
Aerodynamic Pru·ticle 
SizeDistribution by 
Cascade Impaction 

0.09 mg 
Base/Inhalation 

181 Adequate 

0 Inadequate 
0 Not Atliicable 

1, 2, 6, 29, 34 
Jn vitro BE s tudy# TTP­
CBJ-M0282: 
Spuy Pattern 

0.09 mg 
Base/Inhalation 

181 Adequate 
0 Inadequate 

0 Not Atliicable 

1, 2, 6, 29, 34 
Jn 'itt·o BE study # TTP­
CBJ-M0282: 
Plwne Geometry 

0.09 mg 
Base/Inhalation 

181 Adequate 
0 Inadequate 

0 Not Atliicable 



 

        
  

             
       

       
       

      
        

        
       

            
       
             

           
      

             
          

        
         
            

         

          
          

         
           

        
         

        
    

       
         

        
         

                                                

       
        

     

     

1 EXECUTIVE SUMMARY 

This is a review of the amendments dated 12/29/2017 and 04/26/2018 of ANDA 203760, which is 
the first generic drug application. 

In the original application, the applicant submitted the results of the following studies comparing 
the test product without dose counter (Perrigo Pharmaceutical Company’s Albuterol Sulfate 
Inhalation Aerosol, 0.09 mg Base/Inhalation) to the corresponding reference product without 
dose counter (Teva Global’s ProAir® HFA (albuterol sulfate) Inhalation Aerosol, 0.09 mg 
Base/Inhalation): one single-dose fasting pharmacokinetic (PK) bioequivalence (BE) study 
(#10825302), one clinical pharmacodynamics (PD) study (#PRG-723), and five in vitro BE 
studies (TTP-CBJ-M0050; single actuation content, aerodynamic particle size distribution by 
cascade impactor, spray pattern, plume geometry and priming/re-priming). In addition, the 
applicant also submitted the particle size distribution by laser diffraction, which is not 
recommended per the Product-Specific BE Guidance of Albuterol Sulfate Metered Dose 
Inhalers1. All of the in vivo and in vitro BE studies were deemed inadequate due to multiple 
deficiencies by the Division of Bioequivalence I (DBI)2. Note that all the studies were conducted 
on the drug products without dose counter. 

Due to the introduction of a dose counter on the reference product in 2013, the applicant conducted 
additional in vitro BE studies (TTP-CBJ-M00132) comparing the test product with dose counter 
with the reference product with dose counter. The applicant submitted its study results in an 
amendment dated 07/03/2013. On 07/01/2015, the applicant submitted its responses to the BE 
deficiencies identified in the original BE review. Both amendments were reviewed together in the 
first amendment BE review and deemed inadequate due to multiple deficiencies by DBI3. 

In the amendment dated 04/13/2017, the applicant responded to the deficiencies identified in the 
first amendment BE review and submitted additional in vitro testing results (study # TTP-CBJ-
0282) using test product with optimized actuator. The applicant’s responses were deemed 
inadequate by DBI due to deficiencies related to the Office of Study Integrity and Surveillance 
(OSIS) findings, method validation, and missing information4. These deficiencies were 
communicated to the applicant through the complete response letter (CRL) dated 10/13/2017. 
Subsequently, the applicant submitted a meeting request for deficiency clarification and the 
meeting was held on 11/16/20175. 

In the current amendments dated 12/29/2017 and 04/26/2018, the applicant submitted requested 
information in response to the CRL dated 10/13/2017. The applicant satisfactorily addressed all 
the deficiencies except for the OSIS related questions. Per the Division of Therapeutic 
Performance (DTP)’s consult response, it is not necessary to ask the applicant to repeat the in vivo 

1 http://www fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM346985.pdf
	
2 DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review)
	
3 GDRP, ANDA 203760; A203760N000DB_ NA07012015_ GDRP version.doc (Date Uploaded 9/11/2015);
	
http://panorama fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222
	
4 GDRP, ANDA-203760; A203760N000DB_ NA04132017 (Completed 09/08/2017);
	
http://panorama fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f88147efa5
	
5 GDRP, ANDA-203760; A203760N000DPM-MeetingMinutes03.doc (Completed 12/14/2017);
	
http://panorama fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f8817ec 1af
	

http://panorama
http://panorama
http://panorama
http://wwwfda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM346985.pdf


  
       

     
       

         
         

  

 
       

   

   

     

   
  

 
 

 
 

  

   
  

 
 

 
 

  
   

 

        
      

     
        

      
   

           
          

 

  

                                                
            

  

         
    

PK and PD BE studies using its T product with dose counter and optimized actuator and the R 
product with dose counter (PROAIR HFA) currently in the market, provided that the ANDA 
sponsor submits adequate information by which the BE reviewers consider that all deficiencies 
are resolved, and all the BE studies (in vitro, in vivo PK and in vivo PD) are ultimately deemed 
adequate6. The evaluation summary of each required BE studies per teleconference meeting 
between the Office of Generic Drugs (OGD) and Perrigo Pharmaceutical Company on 08/26/20117 

is as follows: 

Test Batch # Reference Dose counter? Relevant to BE Review Results for 
Batch # determination? the relevant BE 

studies 
Fasting Study # 08MM-050 AEA13B No for both T Yes Adequate 
10825302 and R 
PD Study # 08MM-050 AEA13B No for both T Yes 
PRG-723 and R 

Inadequate 

In vitro BE 
study # TTP-
CBJ-M0050 

08MM-050, AEA13B, No for both T Yes Adequate 
08MM-034, AEA12C, and R 
08MM-039 AEA14A 

In vitro BE 
study # TTP-
CBJ-0282 

15MM-023, 
16MM-002, 
16MM-003 

DAC23A, 
DAC34A, 
DAC36A 

Yes for both T 
and R; T has 
optimized 
actuator 

Yes Adequate 

The Office of Study Integrity and Surveillance (OSIS) inspection status for the clinical (Novum 
Pharmaceutical Research Services, Wilcrest Green Office Park, 3320 Walnut Bend Lane, 

(b) (4) Houston, TX 77042-4712) and analytical
(b) (4) (b) (4) sites of the fasting study # 10825320 and for the analytical site 

(b) (4) of the in vitro BE studies # 
TTP-CBJ-M0050 and TTP-CBJ-M0282 are complete and adequate. 

The OSIS inspection status for the clinical sites (multiple sites) of the PD study # PRG-723 is 
considered complete at this time, but the application is considered inadequate pending the firm’s 
response to OSIS’s deficiency. 

The application is inadequate. 

6 GDRP, ANDA 203760; C 20049603 - DTP Consult Response - ANDA 203760 - RLD ProAir HFA - Dose 
Counter.doc (Completed 04/06/2018); 
http://panorama fda.gov/document/preview?versionID=5ac7dbba0070b32e636a087b3cbea2b8&ID=5ac295a7001f5 
71983afd8c44d 081e60 
7 GDRP, ANDA 203760; Appendix(pages 120 – 132 of 136) in A203760N000DB_NA07012015_GDRP 
version.doc (Date Uploaded 9/11/2015); 
http://panorama fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222 

http://panorama
http://panorama
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3 THE FIRM’S RESPONSES TO BIOEQUIVALENCE DEFICIENCIES 

Deficiency Related to the Pharmacodynamic Study (PRG-723) 

3.1 BE Deficiency #1 

Deficiency Related to the Pharmacodynamic Study (PRG-723) 

During the inspection conducted at the University of Florida, Asthma Research Lab, Gainesville, 
FL the FDA Investigator determined that the study monitor collected the original study drug 
dispensation records containing the blinded code-breaking scratch-off labels from the site. The 
site only maintained photocopies of the records containing the blinded code-breaking scratch-off 
labels.  The original study drug dispensation records containing the blinded code-breaking 
scratch-off labels were also removed from the site by the study monitor at the other two 
inspected sites (University of Iowa Hospitals & Clinic and California Allergy & Asthma Medical 
Group).  Please provide a description of the documentation that was provided to the sites prior to 
the conduct of the study and remained at the clinical site until after the sites were inspected that 
demonstrates the intended treatment for each subject. 

Applicant’s Response #1 

Please refer to the Complete Response Amendment (033) for the full response. Below is the 
applicant’s summary: 

Integrity of PD study PRG-723 Results 

Perrigo firmly believes the transfer of the IMP kit original scratch-off labels from the clinical 
sites after conclusion of PD study PRG-723, consistent with FDA and ICH guidelines, has no 
relevance to confirming a subject received their intended treatment. As a practical matter, only 
the primary source document, the master randomization code, can be used as the comparator of 
the treatment sequence and treatment identifiers against the clinical packaging batch record, 
case report form, and clinical study report to provide the totality of evidence that a subject 
correctly received their intended treatment. 

Reviewer’s Comment #1 

Per DBI’s request, the Office of Study Integrity and Surveillance (OSIS) evaluated the 
applicant’s response as follows8: 

OSIS acknowledges that Perrigo considers the scratch-off labels as secondary documentation. 
However, OSIS considers the information on the scratch-off labels as the primary documentation 
to confirm the treatment a subject received. While the master randomization code identifies the 

8 GDRP, ANDA-203760-ORIG-1-AMEND-34; OSIS memo 2018-03-16-A203760.pdf (Completed 03/16/2018); 
http://panorama fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f881a01817 

http://panorama


      
    

    
    

      
          

        
        

        
    

            
              

             
                

            
       

         

 

              

        
       
          

    
    

     
     

       
   

        
      

      
       

    
       

     
    

    
     

       

treatment a subject was intended to receive, we consider the scratch-off label as primary 
documentation that identifies the treatment a subject actually received. 

The original scratch-off labels were blinded when photocopied, and thus the copies do not 
provide information regarding the treatment each subject received during the study. Because the 
original scratch-off labels were not maintained at the clinical site and the appearance of the 
copies of the copy of the scratch-off labels maintained at the clinical site versus the copies of the 
original scratch-off labels provided during the inspection are different, the original scratch-off 
labels cannot be used as documentation to confirm the treatment each subject received in each 
sequence. Thus, OSIS is still interested in any primary documentation that positively indicates 
what treatment each subject received that remained at the clinical site. 

3.2 BE Deficiency #2 

During the inspection at the University of Iowa Hospital & Clinic, the FDA Investigator was 
provided with copies of the original blinded scratch-off labels (returned to the site during the 
inspection) and the copies maintained at the clinical site (made before the scratch-off labels were 
collected by the study monitor). However, the obscure part of the copies of the scratch-off labels 
returned to the site did not show a description stating “Drug Information Inside in Case of 
Emergency Scratch off the Surface of Blinded Area”, while it was visible on the copy of the 
copies maintained at the site. Please provide an explanation for this discrepancy. 

Applicant’s Response #2 

Please refer to the Complete Response Amendment (033) for the full response. Below is the 
applicant’s summary: 

Perrigo has not been successful in recreating a photocopy of the original scratch-off label that 
lacks the emergency statement. The photocopies of the original scratch-off labels that remained 
at the U of Iowa clinical site bear the clearly legible emergency statement that matches the 
original scratch-off label. No secondary photocopies replicating the photocopies provided to 
FDA were made by the clinical site. The content and format forensics of the Study Drug 
Dispensation – MDI Label, and of the hand-written fields (Subject Number (b) (6) 

(b) (6)  confirm that the photocopy retained at the clinical site and 
photocopy provided to FDA are a direct match of the original scratch-off label. In addition, the 
same forensics confirm that both photocopies match the photograph of original, intact scratch-
off label which undeniably displays the emergency statement on the unscratched label. Perrigo’s 
contract with (b) (6)  demonstrated that copies of the original scratch-off label will still 
retain legibility of the emergency statement even after ten successive copies are made. The 
weight of the evidence confirms that the original scratch-off labels contain the statement 
“DRUG INFORMATION INSIDE IN CASE OF EMERGENCY SCRATCH OFF THE SURFACE 
OF BLINDED AREA” and that this statement was inexplicably obscured when the labels were 
copied for the investigator during the inspection. Potential root causes for the lack of the 
emergency statement could be improper photocopier settings (e.g., darkness, contrast, 
’Economode’ turned ‘ON’), toner cartridge almost empty or other menu settings. However, these 
are only speculative causes and cannot be confirmed because we have no information regarding 
the settings or condition of the copiers when the aberrant copies were made for the FDA 



    
    

  

 

       
  

    
        

        
       

        
 

         
       

          
           

 

 

       
    

   
       

        
     

      
  

       
  

  

                                                
       

inspector. Perrigo firmly believes the weight of evidence presented in bioequivalency responses 
1 and 2 clearly demonstrate the integrity of PD study PRG-723 that should not be dismissed by 
the poor quality of clinical label photocopies. 

Reviewer’s Comment # 2 

Per DBI’s request, the Office of Study Integrity and Surveillance (OSIS) evaluated the 
applicant’s response as follows9: 

Perrigo conducted an investigation to determine if improper copier settings may have resulted in 
the discrepancy between FDA’s copy of the original scratch-off label returned to the site during 
the inspection and FDA’s copy of the copy that remained at the clinical site. Unfortunately, the 
investigation did not yield an assignable cause to the photocopy in FDA’s possession that lacks 
the emergency statement. While the cause of the discrepancy is unknown, it supports OSIS’ 
response to bioequivalence deficiency #1. 

3.3 BE Deficiency #3 

15MM-023, 16MM-002 and 16MM-003 are canister lot numbers as stated in your report of 
Optimization of Integrated Dose Counter TTP-CBJ-M0099 (Page 20 of 27) (Module 3.2.P.2, 
Submitted 4/13/2017). However, you did not specify the optimized actuator lot numbers used for 
the Certificate of Analyses (COAs) of these three test product lots (canister lots). Please provide 
this information. 

Applicant’s Response #3 

Canister lots are paired with actuators at the time of study protocol finalization prior to study 
initiation. Actuator lot numbers are included in the study report or the COA associated with each 
stability protocol. For lots 15MM-023, 16MM-002, and 16MM-003, two different stability 
studies were conducted, one with the original dose counter (DC) actuator and one with the final 
optimized actuator. 

The IVBE study report (TTP-CBJ-M0282) and each of the stability COAs include the actuator lot 
numbers. The updated stability COAs are included in Section 3.2.P.8 of this submission. The 
final optimized DC actuator lots paired with the canister lots used for stability, IVBE, and 
reprime studies are the same. For the reviewer’s convenience, Table 22 below summarizes the 
IVBE study and reprime study conducted with the final optimized DC actuator and the stability 
protocols with the associated actuator lot number for each canister lot. 

Table 22. Study Descriptions, Protocols, and Actuator Lots for Each Canister Lot 

Study Description Protocol/Report Canister Lot Actuator Lot 

Original DC Stability TTP-CBJ-M0179 15MM-023 (b) (4) 

9 GDRP, ANDA-203760-ORIG-1-AMEND-34; OSIS memo 2018-03-16-A203760.pdf (Completed 03/16/2018); 
http://panorama fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f881a01817 

http://panorama


\UJ\4}

Final Optimi:ed DC Stabili~y TTP-CBJ-M0283 JSMM-023 

IVBE Study Fi11al Optimi;ed J5C TTP-CBJ-M0282 JSMM-023 

Original DC Stability TTP-CBJ-M0203 16MM-002 

Final Optimi:ed DC Stabili~y TTP-CBJ-M0269 16MM-002 

IVBE Study Final Optimi;ed DC TTP-CBJ-M0282 16MM-002 

Reprime Study Final Optimi;ed DC TTP-CBJ-M0325 16MM-002 

Original DC Stabili~y TTP-CBJ-M0216 16MM-003 

Final Optimi:ed DC Stability TTP-CBJ-M0270 16MM-003 

JVBE Study Fi11al Optimi;ed Dq TTP-CBJ-M0282 16MM-003 

µepri111e Study Final Opti111i;ed DC TTP-CBJ-M0325 16MM-003 

Original DC Stab;/;ty TTP-CBJ-M0217 16MM-004 

Fi11al Opti111i:ed DC Stabili~v TTP-CBJ-M0271 16MM-004 

Repri111e Study F inal Optimi;ed DC TTP-CBJ-M0325 16MM-004 

Reviel\ier's Comment # 3 

The applicant verified that three test lots were equipped with three diffurent actuator lots in the 

COAs as indicated in the table above. 


1be applicant's response #3 is acceptable. 


3.4 BE Deficiency #4 

Please provide COAs for the reference lots # DAC23A, DAC34A and DAC36A. 

Applicant's Response #4 

COAsfor the reference lots# DAC23A, DAC34A, and DAC36A are provided in section 3.2.P .5.4. 

Reviel\'er's Comment # 4 


The applicant provided COAs for the reference lots # DAC23A, DAC34A and DAC36A. 


The applicant's response #4 is acceptable. 


3.5 BE Deficiency #5 

Please provide 	the following standard operating procedures (SOPs) with the updated version: 

__________ltiJ1r~ HPLC Rapid Screen Assay Method for the_• 
deteunination ofAllmterol Sulfute 

iT• .....----~rr.. Phannaceutica 1 r---w;rr.4J• 
• 	 Actuation Stations 

----~--------------·-----

http:r---w;rr.4J


included in section 3.2.P.5.2. 

• 	 lllJT4 hnaging System 
• 	 ll>Tf' Phnne Geome1Iy for Albuterol Sulfute HF A 

Inhalation Aerosol with Integrated Dose Cotmter 

Applicant's Response #5 


The requested version o lbT<' ;s provided in section 3.2.P.5.2. 

--~~~~~~~~~~--

The requested version o 	 >H.il isprovided in section 3.2.P.5.2. 
---~~~~~~~~---

The requested version o 	 " is provided in section 3.2.P.5.2. 
--~~~~~~~~--

The requested version o 	 llJT4 is provided in section 3.2.P.5.2. 
--~~~~~~~~--

The requested version ofSOP 	 lbll4 is provided in section 3.2.P.5.2. 
---~~~~~~~~~~~-

Please note that SOP >rr.c1 has subsequently been updated to lb1T4J to 
accommodate some editorial changes and clarifications to the instructions. A copy ofSOP 

, which includes a revision M.story at the end ofthe document, is also 

Reviewer's Comment # 5 


The applicant provided the requested SOPs. 


The applicant's response #5 is acceptable. 


3.6 BE Deficiency #6 


Please indicate how the test and reference products were stored before the SAC test. 


Applicant's Response #6 


The test product lots were stored c in controlled room temperature environment 

(20°C - 25°C) post manufacture, then transfen-ed to the testing laboratory and stored ltif<"l 


laboratory conditions during SAC testing. 


The reference product lots were commercially sourced and stored lbl~ 

--~~~~~~~~--

laborat01y conditions frotn receipt and during SAC testing. 

It should be noted that, for both the test and reference products, SAC testing was conducted after 
the product lagering period and more than one month after the last actuation conducted as part 
ofbatch release testing. Immed;ately prior to SAC testing both the test and reference product 
inhalers were primed 3 times in accordance with the reference product's instructions for use. 

Reviewer's Comment # 6 



Per the RLD 1abeling10, the chug product should be stored "between 15° and 25°C (59° and 
77°F). Contents under pressure. Do not puncture or incinerate. Protectftwnfree=ing 
temperatures andprolonged exposure to direct sunlight. Exposure to temperatures above J20°F 
may cause bursting". 1berefore, the test and reference products were stored in accordance with 
the RLD labeling before the SAC test. 

The applicant's response #6 is acceptable. 

3.7 BE Deficiency #7 

Your calibration of manual metered dose inhaler (MDI) actuation used the lots manufactured 
without dose counter. Please repeat your irethod validation using the reference lot with dose 
counter. 

Applicant's Response #7 

Validation ofthe manual metered dose inhaler (MDI) actuation, using a reference product lot 
with a dose counter (DAC23A), was performed in a supplemental method validation for 

. A copy ofthe vaHdation report, (bff41, is located in section 

Reviewer's Comment # 7 

The applicant repeated the validation of the manual iretered dose inhaler (MDI) actuation usmg 
an unexpired reference lot with a dose counter (DAC23A). The evaluation of the irethod 
validation is as follows: 

Precision - Single Actuation Content 

3.2.P.5.3. 

Lot ID % Label Claim 

R7 Shot 1 
(1))(4 

R7 Shot2 
R7 Shot3 
R7 Shot4 
R7 Shot 5 
R7 Shot6 

Mean 97 
% RSD 2 .2 

(bfl4j 

Intennediate Precision (By Date) - Single Actuation Content 

IO Dmgs@FDA; Search Tetm 021457; 

https ://www.accessdatafda.gov/dmgsatfda docs/labeV2012/021457s026Ibl.pdf ; last accessed 6/ 1212017 


www.accessdatafda.gov/dmgsatfda


Oayl %LC 

Mean 100 
%RSD 2.6 

Oay2 %LC 

Mean-­ 96 
%RSD 4.5 

Overall Mean (n=12) 98 
Overall %RSD (n:lZ) 4.0 

Intennediate Precision (By Analyst) - Single Actuation Content 

Analyst 1 Analyst 2 

Sample 
Name 

%LC sample Name %LC 

01 (b1(4i 04 (D)(4) 

Day 1 02 OS 
03 06 

04 01 

Day2 OS 02 

06 03 

Mean 100 Mean 96 
%RSO 2.7 %RSD 4.2 

Does AwUcant's SOP include validation criteria? 181 Yes O No 

Does the p..ecision and ruggedness meet the acceptance criteria? 181 Yes D No 

Was Reference pl'Owct used in the method validation? 181 Yes D No 

Is the method sufficiently sensiti,e? 181 Yes ONo 

The applicant provided the data in % of label claim instead ofcontent assay and shot weight. The 
reviewer considers the validation of the manual :MDI actuation acceptable and will not ask the 
applicant to provide data ofcontent assay and shot weight for the following reasons: I) the 
validation on the m expired reference lot with dose cOlmter met its acceptance crite1ia for both 
precision and intermediate precision; and 2) the validation on the m expired reference lot without 
dose cOlmter was deemed adequate by DBI1 1. 

The applicant's response #7 is acceptable. 

3.8 BE Deficiency #8 

Per the response to yoln· Question # 10 in the meeting between the Office ofGeneric Drug 
(OGD) and yom· company (Pen'igo Phanm.ceutical Company) on August 26, 2011 , OGD stated 
that 'cu1rently, OGD are not aware ofany data showing that any changes in an actuator will not 
affect the MDIpriming and repriming. Thus the sponsor is recommended to provide priming and 

11 GDRP, ANDA 203760; A203760NOOODB_ NA07012015_ GDRP version.doc (Date Uploaded 9/ 11/2015); 
http://panorami fda.gov/task/view?ID=559a876700fe4b l 3ce9flec 186091'222 

http://panorami


    
    

          
          

            

 

    
     

   
  

       
      

 

   
  

        
    

    
   

 

             
    

    

                                                
     

repriming data. The sponsor may use the single actuation content data at the beginning lifestage 
(i.e., the first actuation immediately following the specified number of priming actuations in the 
RLD labeling for the priming study’. The priming test on the new test and reference lots is 
acceptable based on your SAC data. However, please conduct repriming test on three test lots 
with dose counter and optimized actuator, comparing them with three reference lots with dose 
counter. 

Applicant’s Response #8 

As noted by the Agency, the priming test on the new test and reference lots is acceptable based 
on Perrigo’s SAC data. This was successfully conducted on three lots of test product with the 
final optimized dose counter actuator (i.e. 15MM-023, 16MM-002, 16MM-003) and three lots of 
reference product with a dose counter (i.e. DAC23A, DAC34A, DAC36A). Test product lot 
15MM-023 is now expired. Therefore, the reprime study was performed with test product lot 
16MM-004 in addition to lots 16MM-002 and 16MM-003. Table 23 highlights the product lots 
used in each study. 

Table 23. Test with final optimized dose counter and reference product lots with dose counter 
used in Prime and Reprime studies. 

TEST REFERENCE 

PRIME REPRIME PRIME & REPRIME 

Lot No. Manufacture Date Lot No. Manufacture Date Lot No. Expiration Date 

15MM-023 12 May 2015 16MM-004 25 January 2016 DAC23A 03/2018 

16MM-002 13 January 2016 16MM-002 13 January 2016 DAC34A 05/2018 

16MM-003 20 January 2016 16MM-003 20 January 2016 DAC36A 05/2018 

The reprime study comparing test product with the final optimized dose counter actuator to the 
reference product with dose counter actuator demonstrated bioequivalence using PBE statistics. 
The study report (TTP-CBJ-M0325: In-Vitro Bioequivalence Reprime Study on Albuterol Sulfate 
HFA Metered Dose Inhaler Product) is provided in section 3.2.P.2. 

Reviewer’s Comment # 8 

The same actuation method was used for the new repriming study submitted in the current 
amendments dated 12/29/2017 and 04/26/2018 as that submitted in the amendment dated 
4/13/2017, which has been deemed acceptable by DBI12. 

12 GDRP, ANDA-203760-ORIG-1-AMEND-29; A203760N000DB_NA04132017 (Completed 09/08/2017); 
http://panorama fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f88147efa5 

http://panorama


The repriming study was conducted on the llllexpired test lots with optimized dose counter and 
llllexpired reference lots with dose cotmter. The test fomu1a tion remains the same. 

Study Information 

Study No. TTP-CBJ-M0282 

Study Site Name and address 
IDfW 

Pl'incipel Inwstigatol' 

Study Dates 

SOP No. 

SOP lll'ectiw Date 

SOPTitle 
Detennination of Dose Content Unifonnity, Shot Weight, and Nuni>er 
ofActuations from an Albuterol Sulfate HF A Inhalation Aerosol 
Product. 

Test ~thod Descl'iption 

Testing Fqllpment Used 
(e.g., narre, tmdei etc) 

HPLC Rapid Screen Assay Method for the Deten11ination ofAlbuterol 
Sulfate 

(6fr4) 

Operating Con<ltions fol' 
Testing Fqllpment Used 
(e.g., tenperature, hunidity, etc .. ) 

Analyticru Mi>thod Descl'iption 

Analytical Fqllpment Used 
(e.g.. naire. tmdel etc.) 

I (llml HPLC Rapid Screen Assay Method for 
the Detemlination ofAlbuterol Sulfate 

(ti)l4l 

Number of actuations required 
RE-PRIMING Is re-pl'iming conducted as per Refe1·ence 

Product label? 

Is testing a single actuation pe1· determination? 

H yes, \\bat is the actuation number tested? 

Is the same actuation number tested for the tes t and RLD 
Jll·oducts? 

Are s tucles performed on Jll'oducts s tored per the RLD labeling? 

3 

181 Yes O No 

181 Yes O No 

#5 after priming for the re-prinling test 

181 Yes ONo 

181 Yes O No O N/A 

Analytical Method Validation for HPLC and 4Calibration ofManual MDI Actuation 

The applicant stated that HPLC method used for the quantitation of dose content in the repriming 
study was the same HPLC method used to generate results for the SAC priming analysis, which 



bas been deemed acceptable in previous BE review13 . 1be cahbration ofmmual metered dose 
inhaler (MDI) actuation is also deemed acceptable as evaluated in the Reviewer's Comment #7. 

Results Calculated by the Applicant, N=60 (Test=30 and RLD=30) 

Table 6.3. R esults Summary- Re-Pri ming (from Appendix 4, Table A.4.1. 
' Summa1·y Results - Reprime' on pdf page 27 ofTTP-CBJ-:'.\10325 full report) 

RE-PRIMING 
Number ofactuations used to prime each product =3 
Actuatio11 m1ruber used for testin11: each product = 5 

i\Iean Variability (%CV) 1 

~lean R.1tio 

Sprny Dl'Ug Mass o/o label Within Lot (n= I O) 
(T/R)

Bem-een,. Claim Total" Lot 
Arilb Geo Arith Geo Lot 1 Lot2 Lot3 (n=3) 

(n=30) Aritb 
(n=30) 

T est 5 87.433 87.294 97.167 97.010 
0.0030 0.0036 0.0040 0.000000 0.0033 

0.97 (5.52%) (6.02%) (6.30%) (0.00%) (5.76%) 

Ref 5 90.067 90.002 100.JOO 100.027 
0.0015 0.0017 0.0014 0.000002 0.0015 
(3.81%) (4.10%) (3.76%) (0. 12%) (3.90%) 

Test Lots: Lot 1 =16MM-002: Lot 2 =16MM-003; Lot 3 = 16MM-004 
Reference Lots: Lot 1 =DAC23A: Lot 2 = DAC34A: Lot 3 = DAC36A 
l. Due to the nature of the algorithms used in PROC VARCOMP for the restricted maximum 

likelihood metl1od. negative estin1ates are constrnined to zero. 

Results Calculated by the Reviewer, N=60 (Test=30 and RLD=30) 

Geo 
(n=30) 

0.97 

REPRIMING 

Period of time each product was stored in the valve upright position following priming = 14 davs 

Nuni>er ofactuations used to re-prin:e each product = 3 

Actuation nuni>er used for testing each product= #5 

Mean Val'ialilit ' (%CV) 
Mean Ratio 

Sprny 
Drug Mass 

% label claim Betwe.en (I/R)
(mg) Within Lot (n 10)

# Lot Total 

Arith Geo Arith Geo Lot 1 Lot 2 Lot 3 (n 3) 
(n 30) Arithm Geo 

(n 30) (n 30) 

Tes t 1 87.43 87.29 97.17 97.01 5.56 6.29 6.15 0.53 5.81 0.97 0.97 

Ref 1 90.07 90.00 100.10 100.03 3.64 4.03 3.43 1.22 3.85 

Summary of PBE Results Calculated by the Applicant, N=60 (Test=30 and RLD=30) 

13 GDRP, ANDA-203760-0RIG-l-AMEND-29; A203760NOOODB_NA04132017 (Con'\)leted 09/08/2017); 
http://panorarm fda.gov/PanorarmDocMgm/webhooks/viewdownload?id=090026f8 8147efa 5 

http://panorarm


Criteria 

-- ..-- ­
Cons tant PBE

Reference Scaled UpperTest Reference TestRatioVariable 
Variance Variance 95% CIMean Mean 

Met 
Bound 

Reprime 
0.003266 0.001482 -0.015426 Pass87.3 90.0 0.9699(Emitted Dose. µg) 1-

Reprime (%Label Claim) 100.0 0.9698 0.003313 0.001517 -0.015371 Pass97.0 

I -Emmcd Dose - dose emnted from the actuator. 
1bT(4

Ref. 'ITP-CBJ-M0325 RePrim 

Summarv of PBE R esults Calculated by the Reviewer, N=60 (Test=30 and RLD=30) 

VariaUe 
Mean (Ol'i inal Scale) Mean Ratio 

(Original 
Scale) o/o 

Standard De\iation SigmaT 
/SigmaR 

Ratio
Test Reference Sigma T SigmaR 

Prime 87.29 90.00 96.99 0.057 0.038 1.485 

Scaled 
lineal'ized Point 

Estimate 
95% lJR>er 

Confidence Bound 
Pass or Fail PBE 

Reference-scaled NIA NIA NIA 
Constant-scaled -0.0183 -0.0156 Pass 

Was the Reference-scaled analysis used to dete1mine PBE? D YES l8l NO 
If reference-scaled analysis was used, is the estimate ofSigma R>TO D YES ONO 18J N/A 
Was the Constant-scaled analysis used to dete1mine PBE? l8l YES ONO 
Ifconstant-scaled analysis was used, is the estinnte ofSigm1 R<TO l8l YES ONO ON/A 

Note to reviewer: Ifs1gmaR = 0.10, sponsors should use erther reference scaling or constant scaling at either side of 
the changeover point (0.10). 

REPRIMING 
Is the ge~mean of the test product (% of 

l8l Yes (97.01%) ONo O N/A 
label claim) '\\ithin 95-105% ? 

Are the PBE res ults acceptable for repriming test? l8l Yes O No O N/A 
If No, pease comment 

(bff4 



    

  

         
  

 

(b) (4) 

The repriming study is adequate. 

The applicant’s response #8 is acceptable. 

3.9 BE Deficiency #9 

Please provide the calculation method for mass median aerodynamic diameter (MMAD) and 
geometric standard deviation (GSD). 

Applicant’s Response #9 
(b) (4) 



(6)1-l 

Reviewer's Comment # 9 

The applicant's calcu1ation method for MMAD and GSD is acceptable. 

The applicant's response #9 is acceptable. 

3.10 BE Deficiency #10 

Yom method validation for cascade impaction used the lots rnanufu.ctm·ed without dose cmmter. 
Please repeat yom· method validation using the reference lot with dose counter. 

Applicant's Response #10 

A supplemental methodvalidation for cascade impaction using !6Hotl was 
performed using a reference product lot with a dose counter (DAC23A). A copy ofthe validation 
report, >T4 , is located in section 3.2.P.5.3. 

Reviewer's Comment # 10 

The applicant repeated the validation of cascade impaction using an unexpired reference lot with 
a dose counter (DAC23A). The reviewer sUlllIIlal·izes the applicant's method validation resuhs 
based on the rep01t and evaluates it as follows: 

Precision 

b)l 

Intennediate Precision (By Analyst) 



SOP for Cascade Impaction method 'mlidation subnitted? 

Number of canisters and/or lots used in the 'Widation s tudy 

Does Applicant's SOP include 'mlidation cl'itel'ia? 

Do the pr·ecision and mggedness meet the acceptance c-l'itel'ia? 

Was Reference pr·O<klct used in the method 'mlidation? 

181 Yes ONo 

6 units from 1 reference lot 

181 Yes ONo 

181 Yes ONo 

181 Yes ONo 

The validation ofcascade impaction is acceptable. 

The applicant's response #I 0 is acceptable. 

3.11 BE Deficiency #11 

Please provide the actuation mnnber after priming for both the test and reference products in the 
spray pattern test. 

Applicant's R esponse #11 



  
   

    
     

     

    

 

            
                
   

 

            
      

 

Spray pattern testing was performed per method (b) (4) version 6.0 on labeled 
actuation #4 for the 30 mm distance and on labeled actuation #11 for the 60 mm distance. Table 
24 highlights exceptions to the target spray pattern actuation number. These exceptions are 
explained in detail in Sections VI.A and VI.C of the report (b) (4)  and Table A.10.2 
in Appendix 10 to the report (provided in complete response amendment dated April 13, 2017, 
sequence 0028). 

Table 24. Spray Pattern Actuation Number for Repeated Measurements. 

PRODUCT LOT Inhaler Labeled Actuation # 
Spray Pattern 

(30 mm) 
Spray Pattern 

(60 mm) 

Test 15MM-023 303 5 12 

Test 16MM-002 69 4 15 

Test 16MM-002 285 4 11 

Test 16MM-002 226 12 19 

Test 16MM-002 165 8 15 

Reference DAC23A 116 4 13 

Reference DAC23A 114 5 12 

Reference DAC23A 251 5 12 

Reference DAC23A 239 4 12 

Reference DAC34A 92 5 12 

Reference DAC34A 238 4 12 

Reference DAC36A 205 5 14 

Reference DAC36A 252 5 13 

Reference DAC36A 215 4 12 

Reviewer’s Comment # 11 

The applicant provided the actuation number after priming for both the test and reference 
products in the spray pattern test, which confirms that the spray pattern was conducted at the B 
life stage of the product. 

The applicant’s response #11 is acceptable. 

3.12 BE Deficiency #12 

You used test lot # 16MM-003 for the spray pattern method validation. Please revalidate your 
spray pattern method using the reference lot with dose counter. 

Applicant’s Response #12 



A supplemental methodvalidation for the spray pattern analytical method ltiIT4 

version 6 used in the in-vitro bioequivalence study was peiformed using a reference product lot 
with a dose counter (DAC23A). A copy ofthe validation report >rr4 is located in 
section 3.2.P.5.3. 

Reviewer's Comment # 12 

The applicant repeated the spray pattern method validation using an mexpired reference bt with 
a dose cmmter (DAC23A). The reviewer sl1II11Ifilizes the applicant's method validation results 
based on the rep011 and evaluates it as folbws: 

Precision 

Area, nnn2 Ovality 

30mm 60mm 30mm 60mm 
:Mean 188.5 437.3 1.117 1.161 

%RSD 5 8 3 3 
Range ltifW 

Intennediate Precision (By Analyst) 

Analyst 1 Area, mm2 Ovality 

30mm 60mm 30mm 60mm 
:Mean 187.0 403.5 1.114 1.133 

%RSD 3 8 3 5 
Analyst 2 Area, mm2 Ovality 

30mm 60mm 30mm 60mm 
:Mean 182.7 391.8 1.104 1.189 

%RSD 4 8 2 2 
% Difference 
(Analyst 1 w. 

Analvst 2) 

2.3 2.9 0.9 4.8 

Inter Analyst % 
RSD 

3.4 7.5 2.6 4.2 

Intennediate Precision (By Day) 

Day 1 Area, nnn2 Ovality 

30mm 60mm 30mm 60mm 
:Mean 184.1 397.2 1.112 1.151 

%RSD 3.5 8.7 1.8 3.9 
Day 2 Area, nnn2 Ovality 

30mm 60mm 30mm 60mm 
:Mean 185.6 398.l 1.106 1.171 

%RSD 3.7 7.0 3.4 4.6 
% Difference (Day 

1 w. Day 2) 
0.8 0.2 0.5 1.7 

Inter day % RSD 3.4 7.5 2.6 4.2 

181 Yes D NoDoes Awticant's SOP include ''lllidation criteria? 



Does the pr·ecision and r uggedness meet the acceptance criteria? 181 Yes D No 

Was Reference pr·omct used in the method Widation? 181 Yes D No 

The spray pattern method validation is acceptable. 

The applicant's response #10 is acceptable. 

3.13 BE Deficiency #13 

Please provide the actuation number after priming for both the test and reference products in the 
pluire geometry test. 

Applicant's R esponse #13 

Plume geometry testing was peifonnedper method l version 6.0 on labeled 
actuation #4 after priming. Table 25 highlights exceptions to the target plume geomet1y. These 
exceptions are explained in detail in Sections VIA and VIC ofthe report bll 

and Table A.10.3 in Appendix JO to the report (provided in complete response amendment dated 
April 13, 2017, sequence 0028) . 

Table 25. Plume Geometry Actuation Number/or Repeated Measurements 

PR ODUCT LOT (Batch) Inhaler 
Labeled 

Actuation# 

Reference DAC23A 351 5 

Reference DAC23A 160 5 

Reference DAC36A 74 5 

Reference DAC36A 16 5 

Reviewer's Comment # 13 

The applicant provided the actuation mnnber after priming for both the test and reference 
products in the ph.nne geometry test, which confirms that the pluire geometry was conducted at 
the B life stage of the product. 

The applicant's response #13 is acceptable. 

3.14 BE Deficiency #14 

Yom method validation for ph.nne geometry used the lots manufuctm·ed without dose cOlmter. 
Please repeat yom· method validation using the reference lots with dose counter. 

Applicant's R esponse #14 



A supplemental methodvalidation for theplume geometry analytical method Hifl 

______ 4 waspe1fonned using a reference product lot with a dose counter {DAC23A). A 
copy ofthe method is provided in section 3.2.P .5.2, and the validation report Ta (bl( is 
located in section 3.2.P.5.3. 

Reviewer's Comment # 14 

The applicant repeated the method validation for plume geometly using an lmexpired reference 
lot with a dose collllter (DAC23A). The reviewer Sllllllmr izes the applicant's method validation 
resuhs based on the rep01i and evahlates it as follows: 

Precision 

Prune Angle (degrees) Plume Width (mm) 
Mean 19.2 23.9 

% RSD 4 4 
Ran2e (b)(4 

Intennediate Precision (By Analyst) 

Analyst 1 Prune An2le (de2rees) Plume Wi<kh (mm) 
Mean 19.6 24.3 

% RSD 2 3 
Analyst 2 Prune An2le (de2rees) Plume Width (mm) 

Mean 19.8 24.5 
% RSD 2 1 

% Difference 
(Analyst 1 \'S 

Analyst 2) 

1.0 0.8 

Inter analyst % 
RSD 

1.7 1.9 

Intennediate Precision (By Day) 

Day 1 Prune Angle (degrees) Plume Width (mm) 
Mean 19.5 24.1 

% RSD 1.4 1.4 
Day 2 Prune Angle (degrees) Plume Width (mm) 
Mean 19.9 24.7 

% RSD 1.7 1.7 
% Difference (Day 

1 w Day 2) 
2.0 2.5 

Inter Day % RSD 1.7 1.9 

Does ARiirant's SOP include validation criteria? 181 Yes D No 

Does the pr·ecision and ruggedness meet the acceptance criteria? 181 Yes D No 

Was Refe1·ence pr·o<ltct used in the method validation? 181 Yes D No 



         
       
            

          
          

 

          
      

     
          

        
   

               
         

      

 

     

 

          
    
      

  
    

 

    
      
      

                                                
        

            
  

The applicant did not provide robustness for various parameters. However, the reviewer 
considers the method validation for plume geometry acceptable for the following reasons: 1) the 
validation on the unexpired reference lot with dose counter met its acceptance criteria for both 
precision and intermediate precision; and 2) the validation with robustness for various 
parameters on the unexpired reference lot without dose counter was deemed adequate by DBI14. 

The applicant’s response #14 is acceptable. 

3.15 OSIS Status 

The Office of Study Integrity and Surveillance (OSIS) inspection status for the clinical (Novum 
Pharmaceutical Research Services, Wilcrest Green Office Park, 3320 Walnut Bend Lane, 

(b) (4) Houston, TX 77042-4712) and analytical
(b) (4) (b) (4) sites of the fasting study # 10825320 and for the analytical site 

(b) (4) of the in vitro BE studies # 
TTP-CBJ-M0050 and TTP-CBJ-M0282 are complete and adequate. 

The OSIS inspection status for the clinical sites (multiple sites) of the PD study # PRG-723 is 
considered complete at this time, but the application is considered inadequate pending the firm’s 
response to OSIS’s deficiency (please see Section 3.1 and 3.2 for details). 

4 APPENDIX 

4.1 Additional Attachments 

4.1.1 The Consult to the Division of Therapeutic Performance (DTP)15 

DTP provides the following response to DB-I’s question (in bold): 

The Division of BioequivalenceI (DB-I) seeks the expert opinion of the Division of Therapeutic 
Performance (DTP) in the Office of Generic Drugs (OGD) on whether the actuatoroptimization 
is significant enough to ask the firm to repeat pharmacokinetic (PK) and pharmacodynamic 
(PD) BE studies provided that in vitro BE studies (TTP-CBJ-0282) are eventually deemed 
adequate. Note: PK and PD BE studies were conducted on the T product without dose counter 
and R product without dose counter. 

DTP’s Response: Based on the BE reviews of ANDA 203760, along with the data provided by the 
NDA sponsor in the Supplement #26 (which provided for integration of dose counter to PROAIR 
HFA, the RLD product), DTP provides the following commentsregarding theT optimized actuator 
with dose counter in the ANDA 203760: 

14 GDRP, ANDA 203760; A203760N000DB_ NA07012015_ GDRP version.doc (Date Uploaded 9/11/2015);
	
http://panorama fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222
	
15 GDRP, ANDA 203760; C 20049603 - DTP Consult Response - ANDA 203760 - RLD ProAir HFA - Dose
	
Counter.doc (Completed 04/06/2018);
	
http://panorama fda.gov/document/preview?versionID=5ac7dbba0070b32e636a087b3cbea2b8&ID=5ac295a7001f5 
71983afd8c44d 081e60 

http://panorama
http://panorama


1) The T product without dose counter has been demonstrated to be equivalent to the R 
product without dose counter in tenns of in vitro, in vivo PK and PD studies, that is, 
regardless the deficiencies cited in the BE reviews, the BE criteria were met. Therefore, 
upon integration ofdose counter in the R product, the ANDA sponsor would not need to 
repeat the in vivo PK and PD BE studies, but repeat only the in vitro BE studies using T 
and R products with dose counter. 

2) The Rproduct without dose counter (used to conduct the in vivoPK and PD BE studies) 
has been demonstrated to pe1fonn equivalently to the R product with dose counter 
(currently in the market). 

3) The T product with dose counter and optimized actuator has been demonstrated to be 
equivalent to the R product with dose counter in terms ofin vitro pe1formance (priming, 
SAC, APSD, spray pattern andplume geometry; note that theANDA sponsor still needs to 
submit repriming data and information to resolve deficiencies). It appears that the design 
changes in the T optimized actuator with dose counter !bl~ 

<bf<4l did not impact the peifonnance ofthe T product with 
--~~~~~~~~~~~--

dose counter in comparison with the R product with dose counter currently in the market. 
Thus, considering that both R products with and without dose counter have been 
demonstrated to have similar in vitro pe1fonnance (bullet #2 above), it can generally be 
expected that the T product with dose counter and optimized actuator would have similar 
peifonnance as that ofthe R product without dose counter, this latter used in the in vivo 
PKand BE studies along with the T product without dose counter (bullet #1 above). 

4.1.2 SAS Output 

S tudy SAS Data SAS Code SAS S tat I SAS 
Output/Ta lie 

Re priming 8----
dataset 

~ 
repriming.SAS 

~ -
Output 



 

      
 

 

    

      
 

             
  

 
   

 
            

        
 

      
     

    
    

      
   

 
   

    
      

         
     
    

       
     

    
 

       
           

          
            

           
           

 
 

 
 

   
 

   
    

BIOEQUIVALENCE DEFICIENCIES TO BE PROVIDED TO THE APPLICANT
	

ANDA: 203760 

APPLICANT: Perrigo Pharmaceutical Company 

DRUG PRODUCT: Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 

The Division of Bioequivalence I (DBI) has completed its review and has identified the 
following deficiencies: 

Deficiency Related to the Pharmacodynamic Study (PRG-723) 

The Office of Study Integrity and Surveillance (OSIS) evaluated your responses to 
Bioequivalence deficiencies #1 and #2 and has the following comments: 

OSIS acknowledges that Perrigo considers the scratch-off labels as secondary 
documentation. However, OSIS considers the information on the scratch-off labels as the 
primary documentation to confirm the treatment a subject received. While the master 
randomization code identifies the treatment a subject was intended to receive, we 
consider the scratch-off label as primary documentation that identifies the treatment a 
subject actually received. 

The original scratch-off labels were blinded when photocopied, and thus the copies do 
not provide information regarding the treatment each subject received during the study. 
Because the original scratch-off labels were not maintained at the clinical site and the 
appearance of the copies of the copy of the scratch-off labels maintained at the clinical 
site versus the copies of the original scratch-off labels provided during the inspection are 
different, the original scratch-off labels cannot be used as documentation to confirm the 
treatment each subject received in each sequence. Thus, OSIS is still interested in any 
primary documentation that positively indicates what treatment each subject received 
that remained at the clinical site. 

The bioequivalence comments provided in this communication are comprehensive as of 
issuance. However, these comments are subject to revision if additional concerns raised 
by chemistry, manufacturing and controls, microbiology, labeling, other scientific or 
regulatory issues or inspectional results arise in the future.  Please be advised that these 
concerns may result in the need for additional bioequivalence information and/or studies, 
or may result in a conclusion that the proposed formulation is not approvable. 

Sincerely yours,
	

{See appended electronic signature page}
	

Bing V. Li, Ph.D.
	
Director, Division of Bioequivalence I
	



 

   
   

      
  

Office of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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DIVISION OF BIOEQUIVALENCE REVIEW 

FOR PRESSURIZED METERED DOSE INHALATION PRODUCTS 


203760 
Albuterol Sulfate Inhalation Aerosol 
0.09 mg Base/Inhalation 
Perrigo Pharmaceutical Company 
515 Eastern Ave 
Allegan, MI, USA 49010 
Matthew Popowski, Senior Regulatory Affairs Project Manager 
3940 Quebec Ave North 
Minneapolis, MN, USA 55427 
Matthew.Popowski@perrigo.com 

763-732-0481 

763-732-0509 
11/16/2011 
07/03/2013 Major amendment to support the addition of an integrated 
dose counter to the metered dose inhaler (SD10) 
04/24/2015 Post-CR meeting request (SD20) 
07/01/2015 Response to complete response letter dated 04/13/2015 
(SD22) 
10/05/2015 Post-CR meeting request (SD24) 
04/13/2017 Major amendment (SD29) 
Zhen Zhang, Ph.D. 
Vipra Kundoor, Ph.D. 
Qing Liu, Ph.D. 

10825302 
Fasting 
2 x 90 mcg actuations (total dose = 180 mcg) 
Novum Pharmaceutical Research Services 
Wilcrest Green Office Park, 3320 Walnut Bend Lane, Houston, TX 
77042-4712 

Analytical Site 
Analytical Site Address 
Study Number(s) TTP-CBJ-M0050 TTP-CBJ-M00132 TTP-CBJ-0282 
Study Type(s) In vitro Bioequivalence Study 
Strength(s) 90 mcg/ actuation 
In Vitro Test Site 

In Vitro Test Site Address 

Study Number(s) PRG-723 
Pharmacodynamic Bioequivalence Study 

(b) (4) 

(b) (4) 

ANDA No.
 
Drug Product Name
 

Strength(s)
 
Applicant Name
 

Applicant Address
 

US Contact Name and US 
Mailing Address 

US Contact Telephone 
Number 
US Contact Fax Number 
Original Submission Date(s) 

Submission Date(s) of 
Amendment(s) Under Review 

Primary Reviewer 
Secondary Reviewer 
Tertiary Reviewer 

Study Number(s) 
Study Type(s) 
Strength(s) 
Clinical Site 

Clinical Site Address 

Study Type(s) 
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Strength(s) 90 mcg/ actuation 

Clinical Site 

Site 1 
University of Florida 
Asthma Research Lab 

Site 2 
Roy J and Lucille A Carver College of Medicine 
Department of Pediatrics, Allergy/Pulmonary 

Site 3 
Allergy & Asthma Diagnostic Treatment Center 

Site 4 
California Allergy & Asthma Medical Group 

Site 5 
Clinical Research Atlanta 

Site 6 
Spartanburg Medical Research 

Site 7 
AARA Research Center 

Clinical Site Address 

Site 1 
1600 SW Archer Road 
Gainesville, FL 32610-0486 

Site 2 
The University of Iowa 
200 Hawkins Drive 
Iowa City, Iowa 52242-1083 

Site 3 
2300 Centerville Road 
Tallahassee, FL 32308 

Site 4 
11645 Wilshire Blvd, Suite 1155 
Los Angeles, CA 90025 

Site 5 
175 Country Club Drive, 
Suite 100A 
Stockbridge, GA 30281 

Site 6 
485 Simuel Road 
Spartanburg, SC 29303 

Site 7 
9900 N Central Expy, Suite 555 
Dallas, TX 75231 

OSIS Status Backlog, Year 1 and Year 2 Post October 1, 2014 ANDAs 
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ANDAs 
� Pending 
� Complete 

� To Be Determined by OSIS 
� Pending For Cause Inspection 
� Complete 

Formulation � Adequate � Inadequate 

Will Response to CR Result in 
a Reformulation? � Possibly � No � N/A 

Deficiency Classification 
� Major 
� Minor 
� N/A (Review is Adequate) 

Overall Review Result � Adequate � Inadequate 

Revised/New Draft Guidance 
Generated as Part of Current 
Review 

� YES � NO 

Bioequivalence study 
Tracking/Supporting 
Document # 

Study/Test Type 
Strength 
(e.g., xx 
μg/inhalation) 

Review Result 

1, 2, 6 Fasting BE Study 0.09 mg 
Base/Inhalation 

� Adequate 
� Inadequate 
� Not Applicable 

1, 2, 6 Pharmacodynamic BE 
Study 

0.09 mg 
Base/Inhalation 

� Adequate 
� Inadequate 
� Not Applicable 

1, 2, 6, 29 In vitro BE study # 
TTP-CBJ-M0050 

0.09 mg 
Base/Inhalation 

� Adequate 
� Inadequate 
� Not Applicable 

1, 2, 6, 29 

In vitro BE study # 
TTP-CBJ-M0282: 
Single Actuation 
Content through 
Container Life 

0.09 mg 
Base/Inhalation 

� Adequate 
� Inadequate 
� Not Applicable 

1, 2, 6 

In vitro BE study # 
TTP-CBJ-M0282: 
Priming and 
Repriming 

0.09 mg 
Base/Inhalation 

� Adequate 
� Inadequate 
� Not Applicable 

1, 2, 6, 29 

In vitro BE study # 
TTP-CBJ-M0282: 
Aerodynamic Particle 
Size Distribution by 
Cascade Impaction 

0.09 mg 
Base/Inhalation 

� Adequate 
� Inadequate 
� Not Applicable 

1, 2, 6, 29 
In vitro BE study # 
TTP-CBJ-M0282: 
Spray Pattern 

0.09 mg 
Base/Inhalation 

� Adequate 
� Inadequate 
� Not Applicable 

1, 2, 6, 29 
In vitro BE study # 
TTP-CBJ-M0282: 
Plume Geometry 

0.09 mg 
Base/Inhalation 

� Adequate 
� Inadequate 
� Not Applicable 
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EXECUTIVE SUMMARY 

This is a review of the amendment dated 04/13/2017 of ANDA 203760, which is the first 
generic drug application. 

In the original application, the firm submitted the results of the following studies 
comparing the test product (Perrigo Pharmaceutical Company’s Albuterol Sulfate 
Inhalation Aerosol, 0.09 mg Base/Inhalation) to the corresponding reference product 
(Teva Global’s ProAir® HFA (albuterol sulfate) Inhalation Aerosol, 0.09 mg 
Base/Inhalation): one single-dose fasting pharmacokinetic bioequivalence (BE) study 
(#10825302), one clinical pharmacodynamics (PD) study (#PRG-723), and five in vitro 
BE studies (TTP-CBJ-M0050; single actuation content, aerodynamic particle size 
distribution by cascade impactor, spray pattern, plume geometry and priming/re-priming). 
In addition, the firm also submitted the particle size distribution by laser diffraction, 
which is not recommended per the Product-Specific BE Guidance of Albuterol Sulfate 
MDI1. All of the in vivo and in vitro BE studies were deemed inadequate due to multiple 
deficiencies by the Division of Bioequivalence I (DBI)2. Note that all the studies were 
conducted on the drug products without dose counter. 

Due to the introduction of a dose counter on the reference product in 2013, the firm 
conducted additional in vitro BE studies (TTP-CBJ-M00132) comparing the test product 
with dose counter with the reference product with dose counter, and the firm submitted 
its study results in an amendment dated 07/03/2013. On 07/01/2015, the firm submitted 
its responses to the BE deficiencies identified in the original BE review. Both 
amendments were reviewed together in the first amendment BE review and deemed 
inadequate due to multiple deficiencies by DBI3. 

Per teleconference meeting between the Office of Generic Drugs (OGD) and Perrigo 
Pharmaceutical Company on 08/26/20114 documented in the first amendment review, 
“Perrigo should compare the in vitro performance of the proposed generic MDI product 
with a dose counter and the RLD with a dose counter. 10 units from each of the three 
batches for the test and reference products should be tested for each of the following in 
vitro BE studies: Priming and repriming, single actuation content through container life, 
aerodynamic particle size distribution, spray pattern, and plume geometry. This 
recommendation is conditioned upon the firm having previously established BE of the 
test MDI product without a dose counter and the RLD without a dose counter through 
in vitro equivalence, pharmacokinetic BE and pharmacodynamics BE studies.” 

http://www fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM34698 
5.pdf 
2 DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review) 
3 GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 
9/11/2015); http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222 
4 GDRP, ANDA 203760; Appendix (pages 120 – 132 of 136) in A203760N000DB_NA07012015_GDRP 
version.doc (Date Uploaded 9/11/2015); 
http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222 
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In the cmTent amendment of 04/13/2017, the film responded to the deficiencies identified 
in the first amendment BE review and submitted additional in vitro testing results (study 
# TIP-CBJ-0282) using test product with optimized actuator. The results from the fasting 
Study# 10825302 (no dose counter), PD Study# PRG-723 (no dose counter), in vitro BE 
study# TTP-CBJ-M0050 (no dose counter) and in vitro BE study# TTP-CBJ-0282 (new 
dose counter) are required for the dete1mination of BE between the test and reference 
products (please see the table below), which are evaluated in the cmTent review as 
follows: 

Test Batch # Reference Dose counter? Relevant to BE Review Results for 
Batch # determination? the 1·elevant BE 

studies 
Fasting OSMM-050 AEA13B No for both T Yes Adequate 
Study# andR 
10825302 
PD Study# 
PRG-723 

OSMM-050 AEA13B No for both T 
andR 

Yes Inadequate 

In vitro BE OSMM-050, AEA13B, No for both T Yes Adequate 
study# OSMM-034, AEA12C, andR 
TTP-CBJ­ OSMM-039 AEA14A 
M0050 
In vitro BE 12MM-020, DAA15A, Yes for both T No Not relevant 
study# 12MM-021, DAA16A, andR 
TTP-CBJ­ 12MM-022 DAA18A 
M00132 
In vitro BE 15MM-023, DAC23A, Yes for both T Yes Inadequate due to 
study# 16MM-002, DAC34A, and R; T has multiple 
TTP-CBJ­ 16MM-003 DAC36A optimized deficiencies, 
0282 actuator 

The Office of Study Integrity and Smveillance (OSIS) inspection status for the clinical 
(Novum Phaim aceutical Research Services, Wilcrest Green Office Park, 3320 Walnut 
Bend Lane Houston TX 77042-4712) and analytical -nt 

611
"' sites of the fasting study# 10825320 and for the anal ical 

site d >rr1 
of t e in vitro BE studleS"7rTTP-CBJ-M0050 and TTP-CBJ-M0282 ai·e complete an 
adequate. 

The OSIS inspection status for the clinical sites (multiple sites) of the PD study# PRG­
723 is considered complete at this time, but the application is considered inadequate 
pending the film's response to OSIS's deficiencies. 

The application is inadequate due to deficiencies. 
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3 SUBMISSION SUMMARY 

3.1 Drug Product Information5 

Test Product Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 

Reference Standard6/Product ProAir® HFA (albuterol sulfate) Inhalation Aerosol, 0.09 mg 
Base/Inhalation 

Reference Listed Drug 
(RLD)7 Product 

ProAir® HFA (albuterol sulfate) Inhalation Aerosol, 0.09 mg 
Base/Inhalation 

RLD Manufacturer TEVA BRANDED PHARMACEUTICAL PRODUCTS R AND D INC 

RLD NDA No. 021457 

RLD Approval Date Oct 29, 2004 

3.2 PK/PD Information 

Please refer to the original BE review [DARRTS, ANDA 203760; KUNDOOR, VIPRA 
R 08/04/2014 REV-BIOEQ-21(Primary Review)]. 

4 THE FIRM’S RESPONSES TO BIOEQUIVALENCE DEFICIENCIES 

4.1 BE Deficiency #1 

You mentioned that few deviations occurred during the conduct of Single actuation 
content (SAC), aerodynamic particle size distribution (APSD) by cascade impaction and 
plume geometry (study # TTP-CBJ-M0132) studies comparing the test product with dose 
counter with reference product with dose counter and the data has been excluded from 
statistical analysis. You only provided the excluded data and did not provide the data 
with which it was replaced with. Therefore, please provide a table with original excluded 
values and replaced values. 

Firm’s Response #1 

A full, detailed study report for study # TTP-CBJ-M0132 was submitted in our 01 July 
2015 CRL response (sequence number 0020). This report contains all the in-vitro BE data 
collected in this study including the values excluded from the statistical analysis and 
replacement values. 

5 Orange Book, Search Term: Albuterol; 
https://www.accessdata.fda.gov/scripts/cder/ob/results product.cfm?Appl Type=N&Appl No=021457 last 
accessed 6/21/2017 
6 As identified in the Agency’s publication Approved Drug Products with Therapeutic Equivalence 
Evaluations (the “Orange Book”). 
7 21CFR314.94(a)(3): An ANDA must refer to a listed drug. Ordinarily, that listed drug will be the drug 
product selected by the Agency as the reference standard for conducting bioequivalence testing. 
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Data that was included in the statistical analysis is contained in Appendix 6, Tables 
A.6.1. through A.6.5. (p. 53 – 70) of the report TTP-CBJ-M0132 (provided in sequence 
0020). 

Data that was excluded from the statistical analysis is in Appendix 7, Tables A.7.1 
through A.7.4. (p. 72 – 74) of the report TTP-CBJ-M0132 (provided in sequence 0020). 

For ease of review, Tables 35, 36, 37, 38, 39, 40, and 41 (provided below) include both 
the original excluded values and the replacement values. Original excluded values were 
not included in statistical analysis, whereas the replacement values were included. 

Original Excluded Values and Replacement Values for the Single Actuation Content 
(SAC) Test Specific details pertaining to deviations, investigations, and justifications that 
led to the replacement of values and the reanalysis or retest of any original or 
replacement canisters is provided in Section IV.C. (p. 9 – 11) of the study report (TTP­
CBJ-M0132, provided in sequence 0020). 

Reviewer’s Comment #1 

The firm provided requested information. Since the firm repeated its in vitro BE studies 
on the new test lots with optimized actuator in in vitro BE study # TTP-CBJ-M0282, the 
information of in vitro BE study # TTP-CBJ-M0132 will not be evaluated. 

The firm’s response #1 is acceptable. 

4.2 BE Deficiency #2 

The spray pattern testing (study # TTP-CBJ-M0132) comparing the test product with 
dose counter with the reference product with dose counter fails to meet the Population 
Bioequivalence (PBE) criteria for spray area at 3 cm distance. Please repeat this test. 

Firm’s Response #2 

Perrigo has optimized the actuator design to more closely match the performance 
characteristics of the RLD (please see the IDC Development report included in Section 
3.2.P.2). Therefore, not only has the spray pattern testing at 3 cm distance been repeated, 
but single actuation content (SAC), aerodynamic particle size distribution (APSD), spray 
pattern area at 6 cm and ovality at both 3 cm and 6 cm, and plume geometry have all 
been repeated in accordance with the albuterol sulfate metered dose inhalation 
bioequivalence guidance. The results of the repeated IVBE testing are reported in study # 
TTP-CBJ-0282 (provided in section 5.3.1.3), and the data demonstrates that the test 
product with dose counter meets all of the Population Bioequivalence (PBE) criteria 
when compared to the reference product with dose counter. 

The evaluation of the valve performance, through the priming and repriming test, was 
performed previously in study # TTP-CBJ-M0132, and the valve has not changed with the 
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optimization to the actuator. Please reference study # TTP-CBJ-M0132 in sequence 0020 
for the priming and repriming data. 

Reviewer’s Comment # 2 

The firm optimized the actuator design and repeated all in vitro BE tests except for 
priming and repriming test on the new test lots with optimized actuator design, 
comparing them with the reference lots with dose counter. The firm will be asked to 
provide repriming study results using test product with optimized actuator (See Section 
4.7.2.2). The new in vitro BE study # TTP-CBJ-M0282 is evaluated in Section 4.7. 

The firm’s response is acceptable. However, the new in vitro BE study # TTP-CBJ­
M0282) is not acceptable due to deficiencies described in the current deficiency letter. 

4.3 BE Deficiency #3 

According to the following Office of Pharmaceutical Quality (OPQ) review comments, 
your test product batch # 08MM-050 is not considered as representative of the 
commercial batch: 

(b) (4) “The exhibit batch that was manufactured is batch # 08MM­
050. This batch is not considered a successful batch manufactured at commercial scale”. 

Therefore, the pharmacokinetic (PK) (study # 10825302) and pharmacodynamic (PD) 
(study # PRG-723) BE studies conducted using batch # 08MM-050 are not acceptable. 
In addition, the Office of Study Integrity and Surveillance (OSIS) recommends that the 
data from PD study (# PRG-723) are not acceptable for further Agency review (please 
refer to deficiencies based on the inspection findings by the OSIS). Therefore, please 
repeat the pharmacokinetic (PK) and pharmacodynamic (PD) BE studies. 

Firm’s Response #3 

On October 05, 2015, Perrigo submitted a Post CRL Teleconference Meeting Request 
after receipt of the CRL dated September 21, 2015. In the Meeting Request letter, Perrigo 
asked for clarification regarding Bioequivalence deficiency #3, considering that Perrigo 
will demonstrate to OPQ that the clinical supplies from batch # 08MM-050 were 
representative of a successful commercial scale batch. The Agency provided written 
responses to the Meeting Request on December 11, 2015, and the following passage is a 
complete excerpt of the response as it relates to Bioequivalence deficiency #3 in the CRL. 

Question 13: As described above in our question to product quality deficiency #1, 
Perrigo proposes to adopt the original process, as suggested by the Agency 

(b) (4) 

Page 9 of 70 



Version May, 2017 

•	 After reviewing Perrigo’s data and response to Product Quality deficiency 
#1, if the Office of Pharmaceutical Quality determines that the intended 
clinical portion of batch 08MM-050 is representative of the commercial 
manufacturing process suggested by the Agency, would the Division of 
Bioequivalence consider the clinical supplies of batch 08MM-050 a 
successful product batch suitable for establishing bioequivalence? 

Additionally, Perrigo can provide clear evidence to mitigate the concerns that the 
Office of Study Integrity and Surveillance (OSIS) has regarding the PK and PD 
studies. Please see the comments and questions for bioequivalence deficiencies #5 
and #6 below. 

DBI’s Response: If the Office of Pharmaceutical Quality determines that the test 
product batch # 08MM-050 is representative of the commercial batch, then the 
pharmacokinetic study (study # 10825302) conducted using this batch is 
acceptable from a bioequivalence perspective since there are no other pending 
bioequivalence deficiencies for the pharmacokinetic study. However, the 
pharmacodynamic study (study # PRG-723) will be still unacceptable pending the 
concerns of Office of Study Integrity and Surveillance (OSIS). 

Perrigo acknowledges DBI’s response that if the Office of Pharmaceutical Quality 
determines that the test product batch # 08MM-050 is representative of the commercial 
batch, then the pharmacokinetic study (study # 10825302) conducted using this batch is 
acceptable from a bioequivalence perspective, but that the pharmacodynamic study will 
still be unacceptable pending the concerns of OSIS (Bioequivalence deficiency #5). 
Regarding the pharmacodynamics study, Perrigo had also asked for clarification on the 
OSIS concerns in the same Meeting Request, and the following passage is a complete 
excerpt of the response as it relates to Bioequivalence deficiency #5 in the CRL. 

Question 14: There is no discrepancy that exists between the randomization 
schedule created on January 15, 2010 (which directed execution of the clinical 
packaging, subject enrollment, and statistical analysis), and the treatment 
assignments in the clinical study report. While it is true that the treatment 
identifiers in Protocol amendments #1 and #2 differ from the clinical study report 
treatment assignments, the protocol amendments were intended to serve as an 
example of the randomized treatment schematic but were never intended to be, 
nor could they ever have been used as, the official set of treatment identifiers for 
the study. Perrigo can provide definitive information and documents to 
demonstrate that the integrity between the development of the randomization 
labels on January 15, 2010 through clinical packaging, subject enrollment, and 
statistical analysis was not and thus has not been compromised. All original code 
blinding scratch off stickers remain intact and can be uncovered at the Agency’s 
will and shall definitively correlate with each subjects’ treatment assignments 
denoted in the analysis of the clinical study report and not the protocol 
amendments. 
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•	 This observation was not part of OSIS clinical study site audit 
observations. Therefore, we wish to obtain clarification from the Agency 
that a response to Bioequivalence deficiency 5.a in our CRL amendment 
would be reviewed by the Agency. 

DBI’s Response: We would like to clarify that response to Bioequivalence 
deficiency 5.a would be reviewed by the Agency. 

Question 15: Regarding questions 5.b and 5.c, it is not clear to Perrigo if these 
are questions to be addressed in our CRL response or simply a notification of 
clinical study site audit observations cited by OSIS. Nonetheless, Perrigo would 
like to have the opportunity to provide clear evidence through supporting 
documentation that, although the original codeblinding scratch-off stickers were 
not present at the clinical site(s) at the time of the OSIS inspection, at no time did 
Perrigo have possession of the original code-blinding scratch-off stickers prior to 
database lock, prior to statistical analysis, nor prior to the ANDA submission and 
that the integrity of these original code-blinding scratch-off stickers was and 
remains intact. Further, should the Agency wish to verify the integrity of these 
labels and confirm that the treatment assignments correlate with the data 
provided in the clinical study report, they may do so at will or Perrigo proposes 
to fund this activity using a designated vendor of the Agency’s choice. Perrigo 
can provide complete information to verify the events and facts. We submit to the 
Agency the following clarifying questions. 

•	 Will the Agency give consideration to a CRL response to questions 5.a 
through 5.c? 

•	 If so, will this response be reviewed by the Division of Bioequivalence and 
the Office of Study Integrity and Surveillance? 

DBI’s Response: Please submit all the necessary additional documentation you 
wish to submit in support of your response to questions 5.a through 5.c and the 
response would be reviewed by DBI is consultation with OSIS. 

Per DBI’s instruction, Perrigo has submitted all of the necessary additional 
documentation to support Perrigo’s response to questions 5.a through 5.c so that the 
response will be reviewed by DBI in consultation with OSIS. Please reference the 
response to Bioequivalence deficiency 5.a, the response to Bioequivalence deficiency 5.b, 
and the response to Bioequivalence deficiency 5.c in this document. 

Reviewer’s Comment # 3 

The acceptability of batch # 08MM-050 is the only deficiency related to the fasting study 
# 108253028. Per quality review by the Office of Pharmaceutical Quality (OPQ), batch # 

8 GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 
9/11/2015); http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222 
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08MM-050 is now acceptable9. Therefore, the firm’s fasting study # 10825302 is 
adequate. 

The PD study # PRG-723 is still NOT acceptable per the current reviewer’s evaluation in 
the comment #5 based on the OSIS’s recommendation (Section 4.5). 

4.4 BE Deficiency #4 
(b) (4) Following the inspection of the analytical site between 

(b) (4) by the Office of Study Integrity and Surveillance (OSIS) for the 
current ANDA, Form FDA-483 was issued. Subsequently, the analytical site provided its 
responses to Form 483 and those responses were included in the final evaluation by the 
OSIS. 

The DBI reviewed the above OSIS inspection report and found that the following 
objectionable findings by the OSIS at the analytical site could potentially compromise the 
integrity of the study of the current application: 

Finding # 1: Not all original data were reported following reanalysis or retest. 
Specifically, Protocol TTP-CBJ-M0050 required any reanalysis or retest data to be 
reported along with the original data in the study report. However, the following tests 
were repeated and the original data were not reported with the retest data: 

1) Aerodynamic Particle Size Distribution (APSD) by Cascade Impactor (CI) for 
Study TTP-CBJ-M0050, Part 1, conducted from 4/13/2009 to 4/17/2009. 

2) Spray Pattern for Study TTP-CBJ-M0050, Part 1, conducted from 3/31/2009 to 
4/3/2009. 

3) Plume Geometry for Study TTP-CBJ-M0050, Part 1, conducted from 4/1/2009 to 
4/2/2009. 

Finding # 2: Out-of-specification (OOS) results were not reported in the study report for 
Protocols TTP-CBJ-M0050 and TTP-CBJ-M0132. Examples include, but are not limited 
to, canisters retested/replaced and tests rejected due to assignable causes (e.g., 
instrument failure, sample collection, or processing errors). Specifically, 

(b) (4) 1) APSD by CI for Study TTP-CBJ-M0132, 
(b) (4) . 

(b) (4) 2) APSD by CI for Study TTP-CBJ-M0132, 
(b) (4) . 

(b) (4) 3) APSD by CI for Study TTP-CBJ-M0132, 
(b) (4) . 

(b) (4) 4) Spray Pattern for Study TTP-CBJ-M0050 Part 1, Book 21: 
(b) (4) . 

(b) (4) 5) Plume Geometry for Study TTP-CBJ-M0050, , 
(b) (4) 

9 GDRP, ANDA-203760-ORIG-1-AMEND-29; 203760CR03_06072017.doc; 
http://panorama.fda.gov/task/view?ID=58f51f8f0064d3a1bdcb2e46c2d58a61 
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(b) (4) 

Based on the above findings, the firm should submit the following information: 

a.	 Please submit all the in vitro BE study data including original and reanalysis or 
retest and a detailed study summary report which includes all the tests conducted 
and the details of the investigations for retesting or reanalysis for study # TTP­
CBJ-M0132 (comparing the test product with dose counter with the reference 
product with dose counter). Please provide the sas data (original and retested/ 
reanalyzed) in xpt format. Please note that you do not need to submit such data 
for the in vitro study Study # TTP-CBJ-M0050, since this study was conducted 
with the product without dose counter and the product is not intended to be the 
final commercial use. 

b.	 Please submit all the in vitro BE study data including original data obtained with 
original canisters and retested data obtained with replaced canisters and a detailed 
study summary report which includes justification for the replacement of canisters 
study # TTP-CBJ-M0132 (comparing the test product with dose counter with the 
reference product with dose counter). Please provide the SAS data (data from 
original and replaced canisters) in xpt format. Please note that you do not need to 
submit such data for the in vitro study Study # TTP-CBJ-M0050, since this study 
was conducted with the product without dose counter and the product is not 
intended to be the final commercial use. 

Firm’s Response #4 

Response to a: 

A full detailed study report for study # TTP-CBJ-M0132 was submitted in our response, 
to the first CRL (sequence 0020 dated July 01, 2015). This report contains all in-vitro BE 
study data collected in this study inclusive of: 

•	 All original data collected with original canisters and replacement canisters, 
•	 All retest data from original or replacement canisters 
•	 All reanalysis data from original or replacement canisters 
•	 Details of all investigations conducted during the study 
•	 Justifications for the replacement of canisters or exclusion of data from statistical 

assessment 

Specific details pertaining to deviations, investigations, and the reanalysis or retest of 
any original or replacement canisters is provided in Section III.B (p. 4 – 6) and also the 
‘Study Events and Deviations’ section of the report for each respective test: Single 
Actuation Content in Section IV.C. (p. 9 – 11), APSD in Section V.C. (p. 15 – 16), Spray 
Pattern in Section VI.C. (p. 22), Plume Geometry in Section VII.C. (p. 24), and Prime/Re-
prime in Section VIII.C. (p. 27). 
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Data that was included in the statistical analysis is contained in Appendix 6, Tables 
A.6.A. through A.6.5. (p. 53 - 70) 

Data that was excluded from the statistical ana~ysis is in Appendix 7, Tables A. 7.1 
through A. 7.4. (p. 72 - 74) 

Per the instructions provided in the second CRL dated September 21, 2015, data from 
Study #TTP-CBJ-M0050 has been excluded from this response as this study was 
conducted with the product without a dose counter and the product is not intendedfor 
commercial use. 

Response to b: 

SAS data in .xptfonnat are provided as part ofthis response (in section 5.3.1.3)/or both 
the original data used for statistical assessment (included in report as Appendix 6) as 
well as the retested/ reanalyzed data excluded from this assessment (original replaced 
canisters, original testing, included in report as Appendix 7). 

Per the instructions provided in the second CRL dated September 21, 2015, data from 
Study #TTP-CBJ-M0050 has been excluded from this response as this study was 
conducted with the product without a dose counter and the product is not intendedfor 
commercial use. 

It should be noted that due to a change in the sump geomet1y in the actuator used with 
the test product, an in-vitro BE study (TTP-CBJ-M0282, provided in section 5.3.1.3) has 
been conducted and the data from this study along with the full detailed study report is 
submittedfor review as part ofthis response. 

Reviewer's Comment# 4 

• 	 The fnm provided requested info1mation for in vitro BE study# TTP-CBJ­
M0132. Since the fum repeated its in vitro BE study on the new test lots with 
optimized actuator in in vitro BE study# TTP-CBJ-M0282, the info1mation 
related to in vitro BE study# TTP-CBJ-M0132 is not evaluated. 

• 	 The repeated in vitro BE study# TTP-CBJ-M0282 was conducted at the 
'IIanalytical site of 

(bl 
141 after this analytic site was inspected by OSIS for in vitro ............--..................................
~ 

BE study# TTP-CBJ-M0050 and study# TTP-CBJ-MJ0132 with voluntaiy 
action indicated (VAI) outcome10. Since DBI considered OSIS findings for in 
vitro BE study# TTP-CBJ-M0050 and study# TTP-CBJ-MJ0132 of the cmrent 

to GDRP, ANDA-203760-0RIG-l-AMEND-21 , 203760 Alb Per.pdf (Date Uploaded 8/4/2015); 
http://panorama.fda.gov/task/view?ID=559a876700fe4afbdc6f530d73e2d4e3 
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application at !till were systemic11, the current reviewer evaluates if 
the OSIS findings for study# TTP-CBJ-M0050 and study# TTP-CBJ-0132 also 
affect study# TTP-CBJ-0282 as follows: 

The systemic OSIS findings are related to the original data for reanalysis, retest, 
and out-of-specification data. For in vitro BE study# TTP-CBJ-M0282, the finn 
provided infonnation for the original and repeated data for sample reanalysis and 
out-of-specification results as evaluated in Section 4.7.2.1.5, Section 4.7.2.3.5, 
Section 4.7.2.4.4, and Section 4.7.2.5.4. The provided information did not include 
100% raw numerical data (Analyst's printouts) for all analytical runs (accepted 
and rejected) for SAC and APSD tests. However, per the meeting request review 
from DBI12, "since there are no current issues for which the 100% raw numerical 
data needs to be looked at, the firm will be informed that the Division of 
Bioequivalence I (DBI) will not request the 100% raw numerical data at this time, 
but suggests the firm to keep the raw data available should that be needed in the 
future review processes." The CUITent reviewer considers that the same situation 
also applies to study# TTP-CBJ-M0282. Therefore, the fum will not be asked to 
provide the 100% raw numerical data at this time. 

The reviewer considers OSIS status is com lete and ade uate for the in vitro 
analytical site lbTr

4 

<b><4 of in vitro BE study# TTP-CBJ-M0282. 
--~~~~~~~-

• 	 Per teleconference meeting between the Office of Generic Drugs (OGD) and 
PeITigo Pha1maceutical Company on 08/26/2011 13, "Perrigo should compare the 
in vitro performance of the proposed generic MDI product with a dose counter 
and the RLD with a dose counter. 10 units from each ofthe three batches for the 
test and reference products should be tested for each ofthe following in vitro BE 
studies: Priming and repriming, single actuation content through container life, 
aerodynamic particle size distribution, ~pray pattern, and plume geometry. This 
recommendation is conditioned upon the firm having previous~y established BE of 
the test MDI product without a dose counter and the RLD without a dose counter 
through in vitro equivalence, pharmacokinetic BE and pharmacodynamics BE 
studies." Therefore, the results from the fasting Study # 10825302, 
pha1macodynamic Study# PRG-723, in vitro BE study# TTP-CBJ-M0050 and in 
vitro BE study# TTP-CBJ-0282 are required for the dete1mination of BE between 
the test and reference products. As a result, even though the complete inf01mation 
for study # TTP-CBJ-M0050 was not requested by DBI, the CUITent reviewer 
consider the in vitro BE study # TTP-CBJ-M0050 adequate for the following 
reasons: 

11 GDRP, ANDA 203760; A203760NOOODB_NA07012015_GDRP version.doc (Date Uploaded 
9/11/2015); http://panorama.fda.gov/task/view?ID=559a876700fe4bl3ce9flecl8609f222 
u GDRP, ANDA-203760-GI-1-MEETING-20; 203760NA04242015 Post CR meeting response.doc (Date 
Uploaded 5/6/2015); http:/ !panorama fda.gov/task/view?ID=5540186f00eabe8c3c77569ae2ba81 e4 
13 GDRP, ANDA 203760; Appendix (pages 120 - 132of136) in A203760NOOODB_NA07012015_GDRP 
version.doc (Date Uploaded 9/1112015); 
http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9flecl8609f222 
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1) The batch # 08MM-050 used in the in vitro BE study # TTP-CBJ-M0050 is 
acceptable per OPQ’s evaluation9. 

2) The only deficiency related to in vitro BE study # TTP-CBJ-M0050 from the 
original and subsequent amendment BE reviews is related to OSIS findings14, 

15. Based on the information from relevant in vitro BE study # TTP-CBJ­
M0132 and study # TTP-CBJ-M0282, the reviewer has no concern about the 
data integrity of in vitro BE study # TTP-CBJ-M0050 at this time. 

The firm’s response #4 is acceptable. 

4.5 BE Deficiency #5 

Following the inspection of the clinical sites (University of Florida, Gainesville; 
University of Iowa, Iowa City; California Allergy & Asthma Medical Group, Los 
Angeles) between 11/03/2014 – 01/09/2015 by the Office of Study Integrity and 
Surveillance (OSIS) for the current ANDA, Form FDA-483 was issued. Subsequently, 
the clinical sites provided its responses to Form 483 and those responses were included in 
the final evaluation by the OSIS. 

The DBI reviewed the above OSIS inspection reports and found that the 
pharmacodynamic study (PRG-723) conducted is not acceptable based on the following 
OSIS findings. Please repeat the pharmacodynamic study. 

a.	 There was a discrepancy in the assigned treatments between the randomization 
schedule in the study report and the protocol. 

b.	 The original code-blinding scratch-off stickers were not maintained at the 
clinical site prior to subject enrollment and until the FDA inspection and their 
integrity cannot be assured. 

c.	 Without the code-blinding scratch-off stickers, we are unable to confirm which 
treatments subjects received. 

Firm’s Response #5 

Perrigo is confident that the integrity and credibility of the data from 
pharmacodynamics(PD) study PRG-723 remains intact and the information provided 
below demonstrates that there was no opportunity to manipulate the data to alter the 
outcome of the study. Perrigo followed ICH E6 (R2): Guideline For Good Clinical 
Practice, 2015 recommendations throughout the study. Provided below are general 
comments followed by detailed responses that will clarify OSIS observations. 

14 DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review)14 

15 GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 
9/11/2015); http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222 
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Perrigo would like to clarify the FDA inspector’s use of the term “blinding code” in the 
Form 483 observation for the University of Iowa audit. Perrigo’s interpretation of the 
“blinding code,” is the study randomization code, which, in Perrigo’s documentation, is 
referred to as the “Randomization Code” for the study. While the Randomization Code 
and the scratch-off sticker labels both contain information that can be used to determine 
which drug a specific subject received, their respective purposes are quite different. 

•	 The purpose of the Randomization Code is to enable the statistical analysis to be 
performed once the database has been locked. 

•	 The code-blinding scratch-off stickers are intended only to provide a mechanism 
for rapid Investigational Medicinal Product (IMP) identification by study 
investigators in the event of an individual subject’s medical emergency and not to 
be used in any way to support the statistical analysis as treatment identifiers. 

These scratch-off stickers remained at each of the clinical sites throughout the treatment 
portion of the clinical trial, fulfilling their sole purpose. The scratch-off stickers, in 
accordance with guidance in ICH E6(R2), were then sent to, and retained by the CRO 
(Attachment A). Perrigo would also like to note that none of the scratch-off stickers were 
unblinded during the study. 

Finally, regarding the OSIS inspections of the three clinical study sites: 

•	 at University of Iowa site, Perrigo provided the original blinded scratch-off 
stickers to the inspector within 24 hours of notification. 

•	 at the subsequent University of Florida site inspection, an affidavit (Attachment 
B) signed by the Principal Investigator was sufficient to address the inspector’s 
question regarding the handling of the scratch-off stickers at the site, and no 
Form 483 was issued. 

•	 at the final audit, at the California Allergy & Asthma Medical Group, OSIS 
completed their inspection and issued a Form 483 that included the absence of 
the scratch off labels on-site as an observation. 

Individual deficiencies itemized in Bioequivalence deficiency #5 are addressed below. 

a. There was a discrepancy in the assigned treatments between the randomization 
schedule in the study report and the protocol. 

The discrepancy noted in item 5.a was a transcription error, whereby the “Treatment 
Identifiers (the letter and the treatment)” from Attachment C were incorrectly written 
into the synopsis and body of the protocol, as well as the statistical analysis plan for 
efficacy analysis. 

This occurred in the generation of Amendment #1 of the clinical protocol and had no 
impact on the preparation of the Investigational Medicinal Product (IMP), the integrity 
of the study, or the statistical analysis. The Randomization Code generated was properly 
used in the production of the blinded packaged IMP, and was the same schedule used 
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following database lock for assignment of IMP to treatment groups for statistical 
analysis. 

Although there appears to be a discrepancy in the assigned treatments between the 
randomization schedule in the study report and the protocol, as explained below, that 
apparent discrepancy is due to a transcription error at the time of writing Protocol 
Amendment # 1 and was not material to the conduct of the study. Perrigo demonstrates, 
below, that the assigned treatments and randomization schedule used during the study 
were generated and approved prior to packaging the IMP. The randomization schedule 
was subsequently used to direct the packaging of the IMP which was completed prior to 
Protocol Amendment #1 being written. 

To illustrate how and when the assigned treatments and randomization schedule were 
created, approved, and then used, the following information are provided: 

•	 copies of documentation from the vendor that created the randomization code (for 
the packaging service organization) confirming the assigned treatments listed in 
the randomization schedule in the final clinical study report were derived from 
the Treatment Sequence documents (Attachment C, Attachment D, and 
Attachment E). Attachment C, D, and E documents were used in the packaging of 
IMP that was then shipped to the clinical sites and either used by subjects 
throughout the study or randomly selected as “retention samples” at each clinical 
site as per 21 CFR 320.38. 

•	 the timeline of events up to and including the finalization of Protocol Amendment 
# 1 which supports Perrigo’s response. 

Attachment C contains the approved label forms for the treatment sequences used in 
Perrigo’s PD study. Two important pieces of information for FDA review are: 

•	 the approval date of each of the sequences is January 11, 2010, and 
•	 Treatment Identifiers A, B, C, D, and E are listed along with their associated 

treatments (see also Table 42 below). 

Table 42 

Treatment 
identifier 

"A" 

Treatment 
identifier 

"B" 

Treatment 
identifier 

"C" 

Treatment 
identifier 

"D" 

Treatment 
identifier 

"E" 

Placebo 90mcg Test 90mcg RLD 180mcg Test 180mcg RLD 

Attachment D and Attachment E contain two randomization schedules for the two clinical 
packaging operations that took place over the course of the study. Both documents use 
the same Treatment identifiers from Attachment C (approved label forms) (and Table 42) 
in the placement of the individual products that were used in Perrigo’s study. 
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Table 43 provides the acronyms used in Attachments D and E to delineate which 
treatments are designated to a given product (placebo, Test product, or Reference Listed 
Drug (RLD)). 

Table 43 

Treatment acronym Product used in study 
PBO Placebo 
ALB Albuterol HFA (i.e. Test product) 
PRO ProAir (i.e. Reference drug) 

Table 44 links the treatment identifiers in Attachment C to Attachments D and E and 
demonstrates that the treatment identifiers as originally approved on January 11, 2010 
were used for both clinical packaging operations. 

Table 44 

Treatment 
identifier 

Attachment C description Attachment D 
description 

Attachment E 
description 

A Placebo / Placebo PBO / PBO PBO / PBO 
B Albuterol HFA / Placebo ALB / PBO ALB / PBO 
C ProAir / Placebo PRO / PBO PRO / PBO 
D Albuterol HFA / Albuterol HFA ALB / ALB ALB / ALB 
E ProAir / ProAir PRO / PRO PRO / PRO 

Table 45 below demonstrates that the assigned treatments from Attachment D and 
Attachment E match those of the randomization schedule of the study report. For ease of 
review, the first 5 subjects randomized from each packaging operation are listed below. 
The randomization schedule in the study report and Attachments D and E, as described 
above, match each other, demonstrating that the depiction of lettered treatment 
identifiers described in Protocol Amendment # 1 were an inadvertent transcription error 
and had no influence on the conduct of the trial or assignment of treatment to the 
subjects. 

Table 45 

Randomized subject # Randomization schedule in 
Attachment D 

Randomization schedule in 
study report 

(b) (6) 
D-E-C-A-B D-E-C-A-B 
C-D-B-E-A C-D-B-E-A 
B-C-A-D-E B-C-A-D-E 
E-A-D-B-C E-A-D-B-C 
A-B-E-C-D A-B-E-C-D 

Randomization schedule in 
Attachment E 

Randomization schedule in 
study report 

D-E-C-A-B D-E-C-A-B 
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(b) (6) C-D-B-E-A C-D-B-E-A 
A-B-E-C-D A-B-E-C-D 
B-C-A-D-E B-C-A-D-E 
E-A-D-B-C E-A-D-B-C 

It is clear from Tables 42 - 45 that Attachment C controlled the placement of the 
treatment identifiers in Attachments D and E. This demonstrates that the treatment 
identifiers were approved and in use 2 months prior to Protocol Amendment # 1 being 
effective. This demonstrates that the Treatment identifiers listed in Protocol Amendment 
# 1 were transcribed in error from the original approval documents (Attachment C) and 
that Protocol Amendment # 1 Treatment identifiers are not, in fact, Treatment identifiers 
of the study. 

Table 46 depicts the timeline of events up to and including the finalization of Protocol 
Amendment # 1 which supports Perrigo’s response. 

Table 46 

Action Date Responsible Vendor 
Original protocol finalized 11/30/2009 Sponsor 
Treatment identifiers finalized 1/11/2010 Sponsor 
Randomization schedule created 1/15/2010 Randomization creator 
Randomization schedule approved 1/15/2010 Randomization approver 
Clinical packaging #1 complete 2/4/2010 Clinical packager 
First subject enrolled 2/24/2010 Clinical site 
First randomized subject used drug 3/3/2010 Clinical site 
Protocol amendment # 1 finalized 3/5/2010 Sponsor 

Finally, to definitively confirm that the correct Treatment Identifiers were used in the 
packaging of IMP, subject enrollment, and statistical analysis, FDA could: 1) scratch off 
the labels from the retention samples currently in its possession from the FDA inspection 
of Dr. Leslie Hendeles, principal clinical investigator at the University of Florida, and 2) 
be willing to receive the retention samples, with scratch-off sticker labels, from the other 
two clinical sites previously inspected (which were not collected). These retention 
samples were maintained at the other two clinical sites from prior to subject enrollment 
through the present day. Upon removing the blinding coating from scratch-off labels and 
comparing that information to Attachment D and/or E, the FDA will confirm that there is 
no discrepancy between the assigned treatments in Attachment C, Attachment D, and 
Attachment E and the clinical study report which ultimately confirms that the integrity of 
the study is intact. 

b. The original code-blinding scratch-off stickers were not maintained at the clinical 
site prior to subject enrollment and until the FDA inspection and their integrity cannot 
be assured. 
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We acknowledge that the original code-blinding scratch-off stickers were not maintained 
at the clinical sites following the treatment portion of the clinical trial. However, Perrigo 
respectfully challenges the assertion that the integrity of those same labels, as well as 
maintenance of the blind cannot be assured. It was the CROs Standard Operating 
Procedure to follow ICH guideline E6(R2) (Attachment A), which calls for the unblinding 
information to be returned to the Sponsor upon completion of subject dosing and follow-
up. As the memo states, the scratch off sticker labels were not returned to Perrigo, 
rather, they were held at the CROs facility (independent of Perrigo) in the study’s Trial 
Master File. Only after the ANDA was submitted to FDA, was the study’s Trial Master 
File (which contained the scratch-off sticker labels) sent to Perrigo for retention. This in 
no way compromises the integrity of the trial or the resultant statistical outputs. 

Also, as per Perrigo’s response to Bioequivalence deficiency #5a above, we 
demonstrated that Attachment C, Attachment D, and Attachment E, not Protocol 
Amendment # 1, are the documents that contained the official assigned treatments and 
the randomization schedule that directed the packaging of IMP and therefore used by 
specific subjects. Packaging of IMP occurred on two different occasions due to the expiry 
of the initial lot of RLD during the study. Table 47 below outlines the subject numbers 
that were incorporated in each clinical packaging of IMP. 

Table 47 

Packaging operation number Range of subject numbers packaged 

1 

2 

(b) (6) 

Table 48 outlines the IMP shipped to each clinical site and which packaging operation 
the IMP came from. 

Table 48 IMP received at each site, and the source (packaging operation) for the IMP 

Range of IMP 
received Packaging operation number Site number Principal Investigator 

(b) (6) 1 1 Leslie Hendeles 
1 2 Richard Ahrens 
1 Not shipped * Not shipped* 
2 1 Leslie Hendeles 
2 2 Richard Ahrens 
2 6 Charles Fogarty 
2 4 Sheldon Spector 
2 5 Nathan Segall 
2 7 William Lumry 
2 4 Sheldon Spector 
2 3 Ronald Saff 
2 Not shipped Not shipped 
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* IMP not shipped to clinic sites due to expiration of the initial lot of RLD 

Together, Tables 47 and 48 demonstrate that ALL IMP used by subjects as well as 
selected as retention samples came from the two packaging operations. In addition, the 
randomization schedule documents in Attachment D and Attachment E from Perrigo’s 
response to Bioequivalence deficiency #5a demonstrate that the “Treatment Identifiers” 
in these two packaging operations are derived from Attachment C and all of these 
documents match the randomized subjects’ assigned treatments in the clinical study 
report. Still further, the clinical sites selected their “retention samples” per FDA 
requirements, 21 CFR 320.63 and these retained samples, with the scratch-off sticker 
labels, remained at each clinical site from the time each clinic site received their 
shipments through the inspections carried out by FDA. It should be noted that, for the 
clinical sites inspected by FDA, the black scratch off labels for the retention samples 
selected were on site during the FDA inspections such that FDA could have scratched off 
the black part of the label to verify that the Treatment Identifiers matched that of the 
other subjects. By scratching off the labels and cross checking that this information 
matched, FDA could have verified the integrity of the study. 

Based on the above, FDA would be able to discern that the retention samples do have 
integrity as they were packaged using Attachment C’s approved labeling with treatment 
identifiers, Attachment D and Attachment E’s randomization schedule, were packaged 
along with the IMP used by subjects, and remained at the clinic sites from receipt 
through the present day. Based on this demonstrated integrity of the retention samples, it 
can be concluded that the scratch off labels for IMP used by subjects, also have integrity 
as they came from the same clinical packaging operations (and therefore Attachments C, 
D, and E) as the retention samples. 

Based on the demonstration of facts in Bioequivalence deficiency responses #5a and #5b, 
FDA should have no doubts about the integrity of the scratch off labels for either the IMP 
used by subjects during the study or that of the retention samples selected by the clinic 
sites. However, if FDA does still have questions about the integrity of the scratch-off 
labels for the IMP used by subjects in the study, FDA should be willing to receive the 
scratch off labels from the clinic sites that were inspected and unblind them to verify 
100% agreement with the treatment identifiers (Attachment C) and randomization 
schedules (Attachments D and E) submitted in response to Bioequivalence deficiency 
#5a, as well as the clinical study report submitted in the original ANDA. 

c. Without the code-blinding scratch-off stickers, we are unable to confirm which 
treatments subjects received. 

Please refer to Perrigo’s response to Bioequivalence deficiency response #5b above, 
which specifically addresses the handling of the code-blinding scratch-off stickers, and 
how the treatments subjects received may be verified. 

Reviewer’s Comment # 5 
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The OSIS reviewer provides the following evaluation of the firm’s response16: 

During the inspection conducted at the University of Florida, Asthma Research Lab, 
Gainesville, FL the ORA Investigator unblinded the code-breaking scratch-off labels that 
were returned to the site by the study monitor. Upon breaking the blind, the ORA 
investigator determined that the scratch-off labels on the study dispensation records were 
not consistent with the treatment assignments in the study protocol. However, the 
treatment assignments on the unblinded scratch-off labels matched those in the study 
report. 

While it is possible that protocol amendment #1 contained a transcription error, the 
scratch-off labels that were removed from each clinical site and later returned identifies 
the treatment actually administered to each subject. Because the unblinded scratch-off 
labels were removed from the clinical site by the study monitor, the data integrity is 
significantly compromised and cannot be recovered. 

During the inspection conducted at the University of Florida, Asthma Research Lab, 
Gainesville, FL the ORA Investigator determined that the study monitor collected the 
original study drug dispensation records containing the blinded code-breaking scratch-
off labels from the site. The site only maintained photocopies of the records containing 
the blinded code-breaking scratch-off labels. The ORA investigator contacted the sponsor 
during the inspection and requested the study drug dispensation records containing the 
blinded code-breaking scratch-off stickers be returned to the site. The original study drug 
dispensation records containing the blinded code-breaking scratch-off labels were also 
removed from the site by the study monitor at the other two inspected sites (University of 
Iowa Hospitals & Clinic and California Allergy & Asthma Medical Group). Because the 
unblinded scratch-off labels were removed from the clinical site by the study monitor, the 
data integrity is significantly compromised. 

The investigator at the University of Iowa Hospital & Clinic provided the ORA 
Investigator with copies of the original blinded scratch-off labels (that were returned to 
the site during the inspection) and the copies maintained at the clinical site (made before 
collection by the study monitor). However, the obscure part of the copies of the scratch-
off labels returned to the site did not show a description stating “Drug Information Inside 
in Case of Emergency Scratch off the Surface of Blinded Area”, while it was visible on 
the copy of the copies maintained at the site. Thus, OSIS is unable to ensure that there 
were no changes or substitutions made to the scratch-off labels while they were outside 
the control of the clinical site. 

The OSIS reviewer recommends the following deficiency language to be communicated 
to the firm17: 

16 GDRP, ANDA-203760-ORIG-1-AMEND-29; OSIS memo_A203760.pdf (6/20/2017); 
http://panorama.fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f881315798 
17 V:\DIVISION\BIO\BIO1\Email Reference\A203760 Albuterol MDI\ RE Comment on Respond to 
Consult Request on ANDA-203760-ORIG-1-AMEND-29 (ref# 15736893).msg 
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Comment #1: 

During the inspection conducted at the University of Florida, Asthma Research Lab, 
Gainesville, FL the ORA Investigator determined that the study monitor collected the 
original study drug dispensation records containing the blinded code-breaking scratch-
off labels from the site. The site only maintained photocopies of the records containing 
the blinded code-breaking scratch-off labels. The original study drug dispensation 
records containing the blinded code-breaking scratch-off labels were also removed from 
the site by the study monitor at the other two inspected sites (University of Iowa 
Hospitals & Clinic and California Allergy & Asthma Medical Group). Please provide a 
description of the documentation that was provided to the sites prior to the conduct of the 
study and remained at the clinical site until after the sites were inspected that 
demonstrates the intended treatment for each subject. 

Comment #2: 

During the inspection at the University of Iowa Hospital & Clinic, the ORA Investigator 
was provided with copies of the original blinded scratch-off labels (returned to the site 
during the inspection) and the copies maintained at the clinical site (made before the 
scratch-off labels were collected by the study monitor). However, the obscure part of the 
copies of the scratch-off labels returned to the site did not show a description stating 
“Drug Information Inside in Case of Emergency Scratch off the Surface of Blinded 
Area”, while it was visible on the copy of the copies maintained at the site. Please 
provide an explanation for this discrepancy. 

The BE reviewer agrees with the OSIS’s evaluation and considers the firm’s response is 
not acceptable. The firm will be asked to provide further information regarding OSIS’s 
concerns. 

4.6 BE Deficiency #6 

Please be informed that the case report forms for all the subjects in the pharmacodynamic 
study (PRG-723) were not retained based on the following OSIS finding for the 
California Allergy & Asthma Medical Group: 

Investigational records were not retained. Specifically, three randomized subjects' and 
ten screen-failed subjects' bioequivalence study Source Records, Informed Consent 
Forms and Case Report Form Files were missing and could not be located during the 
inspection. The following subjects’ entire study records were missing: 

Screening Number / Randomization Number 
(b) (6) 
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(b) (6) 

Firm’s Response #6 

Perrigo acknowledges the above comment. The attached statistical report (Attachment F, 
provided in section 5.3.4.1) demonstrates that, when the 3 randomized subjects 
referenced above, as well as the entire clinical site’s data, are removed from the study 
analysis, the 90% CI is still contained entirely between 67-150%. 

Reviewer’s Comment # 6 

Since the PD study is not acceptable per the evaluation in Section 4.5, the recalculation is 
not performed at this time by the reviewer. 

4.7 In Vitro Equivalence Testing 

4.7.1 Information Common to All in Vitro Equivalence Tests 

4.7.1.1 Formulation 

The test formulation in the current amendment dated 04/13/201718 is the same as that in 
the original submission, which has been deemed acceptable by DBI19. 

18 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 
(Page 6 of 407); Submitted 04/13/2017 
19 DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review) 
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• 

• 

• 

• 

lSMM-023, 16MM-002 and 16MM-003 are canister lot numbers28. The film did not specify if the Ce1iificate of Analyses 
(COAs) for three test product lots were from the aforementioned three canister lots with optimized actuator lots. The fum will 
be asked to provide this inf01mation. 

The firm did not provide COAs for the reference lots # DAC23A, DAC34A and DAC36A. The fnm will be asked to provide 
this inf01mation. 

The in vivo PK and PD studies were both conducted on the test lot# 08MM-050 without dose counter, whose theoretical lot 
l)T4~ 

I 
(b)(4: 

41 4 
lb>< . However, the test lot size for in vivo PK and PD studies is still considered acceptable I (bH : 

~~ Note:In 
the on"ginal quafity rev1ew29:'1he Otfice ofPhaimaceut1ca! Quafity (6PQ) dete1mmea that the test lot # OBM M-050 is not 
considered a successful batch manufactured at commercial scale. The test lot# 08MM-050 is later deemed acceptable by OPQ 
after the fum provided fmther suppo1ting documents9. 

The diug product is suspension30. Per the cmTent Product-Specific Guidance (PSG) for Albuterol Sulfate Inhalation, the three 
batches ofT product should be manufactured fi"om, at minimum, three different batches ofdrug substance(s), excipient(s), and 
container/closure system. The three new test lots (lSMM-023, 16MM-002 and 16MM-003) in the cmi-ent application were 
manufactured from the same lot ofl 16

>T
41 

. OPQ detennined that the 
same lot ofl !blT

4j for the three new test lots (l SMM-023, 16MM-002 and 16MM-003) is not a concern9• 31. 

Batch info1mation is NOT acceptable. 

28 GlobalSubmit Review, ANDA 203760; Module 3.2.P.2 Optimization ofIntegrated Dose Counter TIP-CBJ-M0099 (Page 20 of27); Submitted 4/13/2017 
29 GDRP, ANDA-203760-0RIG-1-AMED-21 ; 203760CR02_09182015.doc (Date Uploaded 9/ 18/2015); 
http://panorama.fda.gov/task/view?ID=559a876800fe4b85542609c7457a2e92 
30 GlobalSubmit Review, ANDA 203760; Module 2.3. Quality Overall Stunmary; Submitted 7/3/2017 
31 V:\DIVISION\BIO\BIOl \Email Reference\ANDA 203760 Albuterol MDI\RE Questions on exhibit batches for ANDA 203760 msg 
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4.7.1.3 Device Comparability 

TEST REFERENCE 

Canister 

Canister Supplier 

Material 

Canister Volume 14 mL 14 mL 

Valve 

Valve Supplier 

Metering Volume 

Gasket and Seat Elastomers 
(material) 

Metering Chamber and Body 
(material) 

Core and Core Extension/Base 

Actuator 

Actuator Supplier 

Actuator Orifice Diameter (μμm) 0.17 to 0.21 mm 0.19 to 0.21 mm 

Dose Counter �� Yes � No � Yes � No 

Number of Doses 200 200 

Cleaning instructions (similar cleaning 
instruction and frequency? *) Yes Yes 

(b) (4) 

(b) (4) 

(b) (4) 

*With alternate device design, the firm should provide justification and evidence to support that there will 
be no confusion with respect to cleaning. 

Has the firm submitted CC on its demo device to 
OGD? � Yes � No 

If yes, please indicate the CC number and OGD 
evaluation result. N/A 

Is the device in the current application the same 
as that proposed in its CC? � Yes � No � N/A 

If no, please evaluate device suitability as per (1) 
external design (components, size, shape); (2) 
external operating principles 

N/A 

Reviewer’s Comments 

The original test device with dose counter was deemed comparable by DBI32. However, 
due to the failure to meet the Population Bioequivalence (PBE) criteria for spray area at 3 
cm distance for the original test device with dose counter, the firm optimized the actuator 
design to more closely match the performance characteristics of the reference product33. 

32 DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review) 
33 GlobalSubmit Review, ANDA 203760; Module 3.2.P.2 Optimization of Integrated Dose Counter TTP­
CBJ-M0099; Submitted 04/13/2017 
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(b) (4) 

Based on the information above, the reviewer considers the new test device is comparable 
to the reference device. 

4.7.1.4 Actuation Methods 

Which tests (if any) used 
MANUAL actuation? 

Aerodynamic Particle Size Distribution by Cascade Impaction 
(APSD by CI), Single Actuation Content Uniformity Through Life 
(DTL) 
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If some tests used manual 
actuation(s), describe 
methods used to avoid Test to 
RLD bias in dose release. 

• Study design -T and R product inhalers were tested in pairs on 
same day using same test equipment. 

• For each test to be performed, the inhalers were analyzed in a 
random order. 

• On any given day, an analyst tested an equal number of T and 
R products across each product lot. 

• To blind the study all data analyses (i.e., post-actuation 
evaluations of the collected data) were performed by another 
analyst 

Which tests (if any) used 
AUTOMATED actuation? Spray Pattern, Plume Geometry 

Test RS 
(b) (4) 

Velocity Driven Velocity (mm/s) 
Actuator [e.g., 
Vereo Actuator 
SFMDx, 

Initial Hold 
Time (msec) 

What were the parameters of 
automated actuation? (units)* 

SPRAYTEC 
with SPRAYER 

Hold Time 
(msec) 

module, etc.] Final Delay 
(msec) 

Acceleration 
(mm/s2) 

Are the actuation parameters the 
same for the test and reference 
products? If No, please comment 

�� Yes � No 

Comments on Actuation Methods: 

Manual actuation was used for conducting Aerodynamic Particle Size Distribution by 
Cascade Impaction (APSD by CI) and Single Actuation Content Uniformity Through 
Life (SAC). The following actions were taken to avoid test to reference bias in dose 
release34: 

The individual canister and dose counter actuator for each inhaler designated for testing 
and reserve from the T and R products were individually numbered to assure the same 
canister and actuator (canister and actuator combination hereafter referred to as 
'inhaler') remained paired throughout the testing. For each inhaler all available 
information was recorded, including point of batch (i.e.: beginning (B), middle (M), or 
end (E)), assigned inhaler number, imprinted canister number, lot, and whether the 
product is T or R. Once all information was recorded, ten inhalers from each lot were 
allocated for the individual in-vitro BE testing (e.g., single actuation content, spray 
pattern, etc.) and placed into separate containers labeled with test to be performed. 
Reserve inhalers were held in separate containers segregated by lot number. 

For each test to be performed, the inhalers were analyzed in a random order. 

34 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 
(Pages 7-8 of 407); Submitted 04/13/2017 
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On any given day, an analyst tested an equal number of T and R products across each 
product lot……. 

To blind the study all data analyses (i.e., post-actuation evaluations of the collected data) 
were performed by another analyst who did not perform any of the testing, and who only 
had access to the blinded sample number so the identity of the sample data (i.e., test or 
reference) was not known to that person prior to data work up. This assured the samples 
remained blinded and did not introduce a bias during the analysis, effectively assuring 
the study integrity. 

The firm’s actuation methods are acceptable. 

4.7.2 Individual In Vitro-Test Reviews 

4.7.2.1 Single Actuation Content through Container Life 

4.7.2.1.1 Study Information 
Study No. TTP-CBJ-M0282 

(b) (4) 
Study Site Name and address 

Principal Investigator 

Study Dates 

SOP No. 

SOP Effective Date 
Determination of Dose Content Uniformity, Shot Weight, and 

SOP Title Number of Actuations from an Albuterol Sulfate HF A Inhalation 
Aerosol Product. 

Test Method Description 

Testing Equipment Used 
(e.g., name, model, etc) 
Operating Conditions for 

Testing Equipment Used
 
(e.g., temperature, humidity, etc..) 

Analytical Method Description 

Analytical Equipment Used 
(e.g., name, model, etc.) 

(b) (4) 

Is testing performed as per RLD labeling? � Yes � No 

Are data measured at beginning, middle & end lifestages? � Yes � No 
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Is testing a single actuation per determination? 181 Yes DNo 

Ifyes, what is the actuation number tested? 
#s 1, 100 and 200 after priming 
(3 primings) 

Are the same actuation numbers tested for the test and RLD 
products? 

181 Yes DNo 

I s testing conducted using USP <601> Apparatus A at a flow 1·ate of 
28.3 L /min (±5%)? If no, please comment. 

181 Yes35 DNo 

Are studies performed on products stored per the RLD labeling? D Yes DNo 181 Not 
Provided 

Comments on Study Methods: 

• 	 Per RLD labeling36, the chug product should be stored "between 15° and 25°C 
(59° and 77°F). Contents under pressure. Do notpuncture or ;ncinerate. Protect 
from freezing temperatures andprolonged exposure to direct sunlight. Exposure 
to temperatures above 120°F may cause bursting". However, the furn did not 
indicate how the test and reference products were stored before the study. The 
fnm will be asked to provide this inf01mation. 

The study method is not acceptable. 

4.7.2.1.2 Analytical Method Validation for HPLC 

35 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 
(Page 10 of407); Submitted 04/13/2017 
36 Dmgs@FDA; Search Tem1: 021457; 
https://www.accessdata.fda.gov/drogsatfda docs/label/2012/021457s026lbl.pdf ; last accessed 6/12/2017 
37 GlobalSubm.it Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 
(Page 10 of407); Submitted 04/13/2017 
38 GlobalSubm.it Review, ANDA 203760; Module 3.2.P.5.2 Analytical Procedure 

(bf(4 	 ----- ­
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Infom1ation Requested 
lblT4I 

Analytical method validation report location 

Project Number 

Analyte 

Internal Standard (IS) 
Method description (Cun·ent Version) 

Selectivity or Specificity 

Limit ofQuantitation 

Detection Limit 

Linearity Range (ng, mcg/mL) 
Linearity (R2) 

Accuracy (% recovery at the high and low 
concentrations) 

Precision- Repeatability 

Precision - Intem1ediate Precision (Dose Content 
Unifonnity) 

Benchtop Stability (working std solution) 

Stock Solution Stability (days) 

Robustness (HPLC) 

Robustness (Dose Content) 
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ANDA203760 

SOP for analytical method validation submitted? 181 y es39, 40 DNo 

Was the p1·e-study validation of the analytical method used for the 
in vitro single actuation content and priming/l'ep1iming studies 
acceptJtble? 

181 Yes ONo 

Comments on Method Validation for HPLC: 


The same method validation for HPLC has been deemed adequate by DBI41 . 


4.7.2.1.3 	 Calibration of Manual and/or Automated MDI Actuation (For Single 
Actuation Content) 

Intermediate Precision (By Analyst) - Single Actuation Content 

39 GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.3. Validation of Analytical Procedur 
~; Submitted 12/16/2011 ..___..... 

GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.3. Validation ofAnalytical Procedure ll4l 
l ; Submitted 12/16/2011 	 ___, 

GDRP, ANDA 203760; A203760NOOODB_NA07012015_GDRP version.doc (Date Uploaded 
9/11/2015); http://panorama.fda.gov/task/view?ID=559a876700fe4b 13ce9flec 18609£222 
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ANDA203760 

l)T4 

Comments on Method Validation: 

Per the previous BE review, the same method validation using the reference lots# 
AEABB and AEF75A has been deemed adequate by DBI42• However, the reference lots 
# AEA13B and AEF75A were manufactured without dose counter43, which cannot be 
applied to the cuITent SAC study on the drng product with dose counter. Therefore, the 
fnm will be asked to repeat its calibration ofmanual MDI actuation for SAC using the 
reference product with dose counter. 

The method validation is inadequate. 

42 GDRP, ANDA 203760; A203760NOOODB_NA07012015_GDRP version.doc (Date Uploaded 
9/11/2015); http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9flecl8609f222 
43 DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review) 
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4.7.2.1.4 Results Summary – Single Actuation Content 
SINGLE ACTUATION CONTENT THROUGH CONTAINER LIFE 

Spray 
# 

Mean Variability (%CV) 
Mean Ratio 

(T/R)Drug Mass 
(mg) % label claim Within Lot 

(n=10) Between 
Lot (n=3) 

Total 
(n=30)

Arith Geo Arith Geo Lot 
1 

Lot 
2 

Lot 
3 

Arithm 
(n=30) 

Geo 
(n=30) 

BEG 
Test 1 89.37 89.20 99.30 99.11 4.75 6.20 6.42 3.48 6.37 1 01 1.00 

Ref 1 88.90 88.86 98.80 98.76 3.69 1.77 2.81 0.22 2.88 

MID 
Test 100 90.30 90.23 100.30 100.22 5.15 3.69 3.09 1.06 4.01 0 99 0.99 

Ref 100 90.97 90.92 101.00 100.95 3.53 2.91 2.12 1.89 3.29 

END 
Test 200 92.50 92.46 102.80 102.75 4.21 3.07 2.20 0.50 3.18 1 01 1.02 

Ref 200 91.13 91.07 101.33 101.26 4.04 2.47 3.14 2.41 3.86 

Table 11. Summary of PBE Results Calculated by the Firm, N=60 (Test=30 and RLD=30) 

Variable 
Geometric Mean, Drug 

Mass, mcg Geometric 
Mean Ratio 

Standard Deviation Sigma T 
/Sigma R 

RatioTest Reference Sigma T Sigma R 
SAC 

Through 
Life 

91 90 1.00 0.0482 0.0352 1.3670 

Scaled Linearized Point 
Estimate 

95% Upper 
Confidence Bound Pass or Fail PBE 

Reference-scaled N/A N/A N/A 
Constant- scaled -0.019798 -0.018905 Pass 

Was the Reference-scaled analysis used to determine PBE? � YES � NO 
If reference-scaled analysis was used, is the estimate of Sigma R>T0 � YES � NO � N/A 
Was the Constant-scaled analysis used to determine PBE? � YES � NO 
If constant-scaled analysis was used, is the estimate of Sigma R<T0 � YES � NO � N/A 
Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 

Table 12. Summary of PBE Results Calculated by the Reviewer, N=60 (Test=30 and 
RLD=30) 

Mean (Original Scale) Mean Ratio Standard Deviation Sigma T 
/Sigma R 

Ratio 
Variable Test Reference (Original 

Scale), % Sigma T Sigma R 

SAC 90.62 90.28 100.38 0.048 0.035 1.381 

Scaled Linearized Point 
Estimate 

95% Upper 
Confidence Bound Pass or Fail PBE 

Reference-scaled N/A N/A N/A 
Constant-scaled -0.0198 -0.0189 Pass 

Was the Reference-scaled analysis used to determine PBE? � YES � NO 
If reference-scaled analysis was used, is the estimate of Sigma R>T0 � YES � NO � N/A 
Was the Constant-scaled analysis used to determine PBE? � YES � NO 
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If constant-scaled analysis was used, is the estimate of Sigma R<T0 �� YES � NO � N/A 
Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 

Are data expressed as actual amount and % of label claim? If 
No, please comment � Yes � No 

Is the geo-mean of the test 
product (% of label claim) 
within 95-105%?* 

Beginning � Yes (97.01%) � No � N/A 

Middle � Yes (99.02%) � No � N/A 

End � Yes (100.11%) � No � N/A 

Are the PBE results acceptable? 
If No, please comment � Yes � No 

* Reviewer’s calculation based on the firm’s data 

4.7.2.1.5 Overall Comments 

•	 The firm did not provide SAC data in .xpt file for the study # TTP-CBJ-M0282. The 
reviewer used the dataset provided in the firm’s study report44. The reviewer’s PBE 
calculation matches the firm’s PBE calculation. 

•	 The firm submitted 20% of the HPLC chromatograms from the SAC testing45. The firm’s 
HPLC chromatograms are acceptable. 

•	 The firm did not provide 100% raw numerical data (Analyst’s printouts) for all analytical 
runs (accepted and rejected) conducted during the HPLC sample analysis of the SAC 
study. Per the meeting request review from DBI46, “since there are no current issues for 
which the 100% raw numerical data needs to be looked at, the firm will be informed that 
the Division of Bioequivalence I (DBI) will not request the 100% raw numerical data at 
this time, but suggests the firm to keep the raw data available should that be needed in 
the future review processes.” The reviewer considers the same situation also applies to 
study # TTP-CBJ-M0282. Therefore, the firm will not be asked to provide the 100% raw 
numerical data at this time. 

•	 The firm stated the following study events and deviations47: 

1) At beginning of life stage, inhaler # 319 (R) was replaced with inhaler #54 (R) from 
the same lot (DAC34A) due to the leak of the collection tube for inhaler #319. 

44 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 51-56 
of 407); Submitted 04/13/2017 
45 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 11, 
92-367 of 407); Submitted 04/13/2017 
46 GDRP, ANDA-203760-GI-1-MEETING-20; 203760NA04242015 Post CR meeting response.doc (Date Uploaded 
5/6/2015); http://panorama.fda.gov/task/view?ID=5540186f00eabe8c3c77569ae2ba81e4 
47 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 11-12 
of 407); Submitted 04/13/2017 
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2) 	 In the middle of life stage, inhaler # 17 (T) and its paired inhaler 97 (R) was retested 
due to the leak of the dose tube for inhaler #17 (R). Actuation #104 was used after the 
delivery of three repriming actuations. 

The reviewer considers these study events and deviations will not affect the final BE 
analysis. 

The SAC testing is inadequate. 

4.7.2.2 Printing & Re-priming 

• 	 Due to the failure to meet the PBE criteria for spray area at 3 cm distance for the original 
test device with dose counter, the firm optimized the actuator design to more closely a 

match the performance characteristics of the reference product48. 	 ll>ll'lj . 
(b)(4 

The firm did not conducted new priming and re-priming tests on the new test product 
with optimized actuator for the following reasons49: 

- Prime and re-prime test is a measure ofmetering valve pe1fonnance consistency and its 
interaction with theformulatfon. Equivalency to the RLD has been demonstrated in two 
prior IVBE studies (TTP-CBJ-M0050 and TTP-CBJ-MOJ32). 

11)14 ' 

• 	 Since SAC test at the beginning (#1 actuation) is the same as the priming test, the 
reviewer evaluates the priming using the SAC data from in vitro BE study# TTP-CBJ­
M00282 in the cmTent amendment dated 04/13/2017. The test product passes the PBE 
analysis on priming test as follows: 

PRIMING 

Number of actuations used to urime each oroduct = 3 

Actuation munber used for testing each product = 1 

Spray Mean Variability (%CV) Mean Ratio 
# Drue: Mass I % label Within Lot (n 10) IBetween I Total (T/R) 

48 GlobalSubmit Review, ANDA 203760; Module 3.2.P.2 Optimization of Integrated Dose Counter TTP-CBJ­
M0099; Submitted 04/13/2017 
49 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 5 of 
407); Submitted 04/13/2017 
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(mg) claim Lot 
(n=3) 

(n=30) 

Arith Geo Arith Geo Lot 1 Lot 2 Lot 3 Arithm 
(n=30) 

Geo 
(n=30) 

Test 1 89.37 89.20 99.30 99.11 4.75 6.20 6.42 3.48 6.37 1.01 1.00 

Ref 1 88.90 88.86 98.80 98.76 3.69 1.77 2.81 0.22 2.88 

Summary of PBE Results Calculated by the Reviewer, N=60 (Test=30 and RLD=30) 

Variable 
Mean (Original Scale) Mean Ratio 

(Original 
Scale) % 

Standard Deviation Sigma T 
/Sigma R 

RatioTest Reference Sigma T Sigma R 

Prime 89.20 88.86 100.37 0.063 0.029 2.183 

Scaled Linearized Point 
Estimate 

95% Upper 
Confidence Bound Pass or Fail PBE 

Reference-scaled N/A N/A N/A 
Constant-scaled -0.0179 -0.0154 Pass 

Was the Reference-scaled analysis used to determine PBE? � YES � NO 
If reference-scaled analysis was used, is the estimate of Sigma R>T0 � YES � NO � N/A 
Was the Constant-scaled analysis used to determine PBE? � YES � NO 
If constant-scaled analysis was used, is the estimate of Sigma R<T0 � YES � NO � N/A 
Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 

PRIMING Is the geo-mean of the test product (% of 
label claim) within 95-105%? � Yes (99.11%) � No � N/A 

Are the PBE results acceptable for priming test? 
If No, please comment � Yes � No � N/A 

•	 Per the response to the firm’s Question # 10 in the meeting between Perrigo and OGD on 
August 26, 201150, OGD stated that ‘currently, OGD are not aware of any data showing 
that any changes in an actuator will not affect the MDI priming and repriming. Thus the 
sponsor is recommended to provide priming and repriming data. The sponsor may use 
the single actuation content data at the beginning lifestage (i.e., the first actuation 
immediately following the specified number of priming actuations in the RLD labeling for 
the priming study’. Therefore, the firm’s priming result based on the SAC study is 
acceptable. However, the firm will be asked to conduct repriming study on three test lots 
with optimized actuator comparing them with three reference lots. 

The priming and repriming test is inadequate. 

50 GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 9/11/2015); 
http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222 
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4.7.2.3 Aerodynamic Particle Size Distribution (APSD) by Cascade Impaction 

4 7 2 3 1 snI dly Imormati. . . . on 
Study No. TTP-CBJ-M0282 SA 

IDll4 
Study Site Name and address 

Principal Investigator 

Study dates 

SOP No. 

SOP Effective Date 
(tirf41. 

SOP Title Impactor 

Testing Method Description 
[Eg. Test batches, B and E Lifestages, Number 

I IDH
4f Assessment ofthe Aerodynamic 

ofcanisters/batch, CI set up, flow rate 
Particle Size Distribution from an Albuterol Sulfate HF A

determination, plate/cup coating, priming 
Inhalation Aerosol by Cascade Impaction 

regimen, actuation method, filter, extraction 
diluent] 

IDll4 
Testing Equipment Used 
[e.g., name, model, etc, equipment includes but 
not limite.d to USP Apparatus ll>T<4 

I (b)(4\­

Operating Conditions for 
Testing Equipment Used 
(e.g., temperature, humidity, etc ..) 

Analytical Method Desc1iption 

Analytical Equipment Used 
(e.g .. name, model, etc) 

Is testing conducted as per RLD labeling? ~ Yes D No 

Is the actuation proc.edu1·e (priming, waste shot, auto/ manual 
actuation, actuato1· and actuation #) defined and provided? 

~ Yes O No 
IfNo, comment: 

Is the APSD test performed at both B and E lifestages? ~ Yes D No 

Is the APSD determination of each unit performed with a 
minimum numbe1· of inhalations justified by the sensitivity of 
the validated assay? 

~ Yes O No 
Actuation # 1 after priming for B life stage 
Actuation #192 after priming for E life stage 

If > l actuation, what is the # of actuations used? NIA 

Have the drng deposition data on individual sites, including 
mouthpiece adapter, induction port, each stage ofthe impactor 
and the filter been submitted? 

l:8:J Yes DNo 
IfNo, comment: 

Are the ISM, FPM, and Mass Balance defined? 
l:8:J Yes DNo 
IfNo, comment: 

Is the calculation method for MMAD and GSD defined? 
( Eg. CITDAS for Compendial) 

0 Compendia! D Non-Compendia! 
1:8lunknown 
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lD)(4 

How are the above parameters defined? 

Comments on Study Methods: 

• 	 The APSD study was conducted per SOPI . !bff• However, the fum did not 
provide this SOP. The firm will be asked to provide tliiSiiifo1mation. 

(tiff4• 	 The HPLC assay to analyze APSD samples follows SOP I ..:. 
lb) 14' -. """The...,"'"- '""""' be_ ""'_	 fi11m- will ..._However, the fam onlv provided SOP 


asked to provide SOP j 


• 	 The fam did not provide the calculation method for MMAD and GSD. The fum will be 
asked to provide this inf01m ation . 

The study method is inadequate. 

4.7 .2.3.2 Analytical Method Validation for HPLC 

All attributes identical to info1mation in Section 4. 7 .2.1.2 except for the following details for 
accuracy, inte1mediate precision, stability, and robustness. 

51 GlobalSubmit Review, ANDA 203760; Module 5.3 .1.3 In-Vitro BE Study Report TTP-CBJ-M0282; Submitted 
04/ 13/2017 
52 GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.2 Analytical Procedure (bf<4 Submitted 
12/ 16/2011 ----- ­
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(b)('l 

SOP for analytical method validation submitted? 181 Yes53,54 O No 

Is the method sufficiently sensitive? 181 Yes ONo 

Is the pre-study validation of the analytical method used for APSD 
acceptable? 

181 Yes ONo 

Comments on the Pre-Study HPLC Method Validation: 

(b) f4153 GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.3 . Validation ofAnalytical Procedure 
Submitted 12/ 16/2011 ----­
54 GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.3. Validation ofAnalytical Procedure 
Submitted 12/16/2011 ____..... 
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The same method validation for HPLC has been deemed adequate by DBI55. 

4.7.2.3.3 Method Validation for Cascade Impaction 
(b) (4) 

Comments on the Cascade Impaction Method Validation 

Per the previous BE review, the same method validation using the reference lots # AEA13B and 
AEF75A has been deemed adequate by DBI56. However, the reference lots # AEA13B and 
AEF75A were manufactured without dose counter57, which cannot be applied to the current 
APSD study on the drug product with dose counter. Therefore, the firm will be asked to repeat 
its method validation for cascade impaction using the reference product with dose counter. 

55 GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 9/11/2015); 

http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222
 
56 GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 9/11/2015); 

http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222
 
57 DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review)
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4.7.2.3.4 Results Summary-Aerodynamic Particle Size Distribution by Cascade 
Impaction - Reviewer Calculated 

Table 15. Average (Arithmetic mean) Aerodynamic Particle Size Distribution Data 

{1>)[4 

)T4 
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(b) (4) 

(b) (4) 

Currently, the FDA relies on a weight of evidence, including PBE analysis of certain key 
parameters which characterize the particle size distribution, together with a statistical approach 
for comparing the distribution profiles, namely modified Chi-square ratio method, 61 to determine 

61 A Stability Analysis of a Modified Version of the Chi-Square Ratio Statistic: Implications for Equivalence 
Testing of Aerodynamic Particel Size Distribution; Benjamin Weber, Guenther Hochhaus, Wallace Adams, Robert 
Lionberger, Bing Li, Yi Tsong, and Sau L. Lee; The AAPS Journal, Published online: 25 Sept. 2012. 

Page 46 of 70 



Was the Reference-scaled analysis used to detennine PBE? DYES 181 NO 
If reference-scaled analysis was used, is the estimate ofSigma R> TO DYES ONO 181 NIA 
Was the Constant-scaled analysis used to detennine PBE? 181 YES ONO 
If reference-scaled analysis was used, is the estimate ofSigma R <TO 181 YES ONO ON/A 
Note to reviewer: IfsigmaR = 0.10. sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 

(bl('l 
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(b) (4) 

Was the Reference-scaled analysis used to determine PBE? �� YES � NO 
If reference-scaled analysis was used, is the estimate of Sigma R>T0 �� YES � NO � N/A 
Was the Constant-scaled analysis used to determine PBE? �� YES � NO 
If constant-scaled analysis was used, is the estimate of Sigma R<T0 �� YES � NO � N/A 
Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 

(b) (4) 

AERODYNAMIC PARTICLE SIZE DISTRIBUTION BY CASCADE IMPACTION 

REVIEW OF TESTING METHODS 

Is the testing method for CI test validated? No 

STUDY RESULTS: 

Is drug deposition reported in mass units? Yes 

Is the mass balance data reported? Yes 

Does Impactor -Sized Mass data pass 
PBE? Yes 

Does APSD analysis pass modified chi-
square ratio test? Yes 

Results 
Are the mass median aerodynamic 
diameter (MMAD), geometric standard 
deviation (GSD) and fine particle mass 
(FPM) supportive?* 

Yes 

Mass Balance Is the mean range for Total B between Yes 
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-------------------

AERODYNAMIC PARTICLE SIZE DISTRIBUTION BY CASCADE IMPACTION 

85-115% of the label claim? 
(on a per actuation basis) 

Is PBE acceptable? Acceptable 

Ifnot, why? NIA 

*Reviewer should perlonn PBE analysis to determine ifparameters are supportive 
Note: Please add comments for any itTegularities. 

4.7.2.3.5 Overall Comments 

• 	 The APSD results meet the following acceptance criteria: 

I. Pass PBE on SAC 

II. Pass PBE on Impactor Size Mass 

III. Pass 
Mass._s_ta_g_e_s_ 

Chi-square ratio method analysis on Impactor Sized 
(1))(4 ) • 

• 	 The fnm did not provide 100% raw numerical data (Analyst's printouts) for all analytical 
mns (accepted and rejected) conducted during the HPLC sample analysis of the APSD 
study. Per the meeting request review from DBI62 , "since there are no current issues for 
which the 100% raw numerical data needs to be looked at, thefi1·111 will be infonned that 
the Division ofBioequivalence I (DBI) will not request the I 00% raw numerical data at 
this time, but suggests the firm to keep the raw data available should that be needed in 
the future review processes." The reviewer considers the same situation also applies to 
the in vitro BE study# TTP-CBJ-M0282. Therefore, the fnm will not be asked to provide 
the 100% raw numerical data at this time. 

• 	 The mass median aerodynamic diameter (MMAD), geometric standard deviation (GSD) 
and fine pa1ticle mass (FPM) all pass the PBE analysis, and thus are considered as 
suppo1tive. The PBE analysis is as follows: 

Summary of PBE on MMAD Results Calculated by the Reviewer, N=60 (Test=30 and 
>Jf.Cl 

62 GDRP, ANDA-203760-GI-1-MEETING-20; 203760NA04242015 Post CR meeting response.doc (Date Uploaded 
51612015); http://panorama.fda.gov/task/view?ID=5540186f00eabe8c3c 77 569ae2ba81 e4 
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\D)T4 

Was the Reference-scaled analysis used to detennine PBE? DYES 181 NO 
If reference-scaled analysis was used, is the estimate ofSigma R>TO DYES ONO 181 N/A 
Was the Constant-scaled analysis used to detennine PBE? 181 YES ONO 
If reference-scaled analysis was used, is the estimate ofSigma R <TO 181 YES ONO ON/A 
Note to reviewer: IfsigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 

Summary of PBE on GSD Results Calculated by the Reviewer, N=60 (Test=30 and 
RLD=30 

Was the Reference-scaled analysis used to detennine PBE? DYES 181 NO 
If reference-scaled analysis was used, is the estimate ofSigma R> TO DYES ONO 181 NIA 
Was the Constant-scaled analysis used to detennine PBE? 181 YES ONO 
If reference-scaled analysis was used, is the estimate ofSigma R <TO 181 YES ONO ON/A 
Note to reviewer: IfsigmaR = 0.10. sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 


Summary of PBE on FPM Results Calculated by the Reviewer , N=60 (Test=30 and 


(bf(41 

Was the Reference-scaled analysis used to detennine PBE? DYES 181 NO 
If reference-scaled analysis was used, is the estimate ofSigma R> TO DYES ONO 181 NIA 
Was the Constant-scaled analysis used to detennine PBE? 181 YES ONO 
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If reference-scaled analysis was used, is the estimate of Sigma R<T0 �� YES � NO � N/A 
Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 

•	 The firm stated the following study events and deviations63: 

1) Failed to record the weight of the inhaler # 250 prior to priming; 

2) At beginning of life stage, inhaler # 53 (R) was replaced with inhaler #345 (R) from 
the same lot (DAC23A) due to uncoated NGI stage cup 7 at the analysis of inhaler 
345 (R); 

3) At the end of life stage, APSD samples for inhaler 236 were repeated due to atypical 
chromatogram. The firm stated that atypical chromatogram was caused by the overfill 
of APSD samples for inhaler 236. The firm provided both original and repeated 
chromatograms64. 

4) APSD samples for Inhaler #4 were reinjected due to the autosampler injector 
malfunction. The firm submitted the sample peak areas for the original sample 
injections and repeated sample injections for inhaler #4. 

(b) (4)5) At the end of life stage, one mass balance for inhaler # 250 (R) was out of
(b) (4)range of of label claim. Inhaler #250 (R) was retested with its paired inhaler

(b) (4)	 (b) (4)# 129 (T) and the repeated values for inhaler #250(R) and  for 
(b) (4)inhaler # 129 (T)) were within the range of of label claim. The repeated 

values were used for the final BE analysis. 

•	 The firm did not provide APSD data in .xpt file for the study # TTP-CBJ-M0282. The 
reviewer used the dataset provided in the firm’s study report65. 

The reviewer considers the aforementioned study events and deviations will not affect the 
final BE analysis. 

The APSD test is inadequate. 

63 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 16-17 
of 407); Submitted 04/13/2017 
64 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 86 of 
407); Submitted 04/13/2017 
65 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 57-60 
of 407); Submitted 04/13/2017 
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4.7.2.4 Spray Pattern 

4.7.2.4.1 Study Information 
Study No. TTP-CBJ-M0282 SA 

Study Site Name and Address 
Principal Investigator 

Study dates 

SOP No. 

SOP Effective Date 

SOP Title Actuation Stations 
Imaging System 

Testing Method Description Evaluation of Spray Pattern for an 
Albuterol Sulfate HF A Inhalation Aerosol 

Testing Equipment Used 
(e.g., name, model, etc) 
Image Analysis Apparatus Used 
(i.e., automated = Laser Imaging; or 
manual = TLC) 
Operating Conditions for 
Testing Equipment Used 
(e.g., temperature, humidity, etc..) 

(b) (4) 

(b) (4) 

(b) (4) 

(b) (4) 

(b) (4) 

Is testing conducted as per RLD labeling? � Yes � No 

Is testing a single actuation per determination at beginning 
lifestage of the product? � Yes � No 

If yes, what is the actuation number tested? Not provided 
Is the actuation number same for T and R? (If not, 
justification needs to be provided) � Yes � No � Unknown 

Data measured at two distances from reference product 
actuator mouthpiece? � Yes � No

 If yes, distances 3 – 7 cm from reference product actuator 
mouthpiece? Yes, 3 cm and 6 cm

 If yes, distances separated by 3 cm or more? Yes, 3 cm
 If yes, is it feasible to accurately capture the spray pattern 

image at these 2 distances (e.g. Is it too far from the orifice? Is it 
too close to the mouthpiece)? 

� Yes � No (please comment below) 

Is the distance between the actuator orifice and point of spray 
pattern measurement same for T and R? � Yes (5.5 cm and 8.5 cm) � No 

Does the firm submit representative spray pattern images? � Yes66 (20%) � No 

Does the firm submit intensity profile of the spray? Yes 

66 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 368 ­
392); Submitted 04/13/2017 
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Did the firm perform manual or automated analysis? automated analysis 

Was the analysis based upon the true shape (to include a high 
proportion, e.2., 95% of the total pattern) of the Spray Pattern? 

181 Yes ONo 

Do Dmax and Dmin pass through the center of gravity (COG) 
or center of mass (COM) as approp1iate in extent to the 
parameter of the true shape? 

181 Yes ONo 

Comments on Study Methods: 

• 	 The spray pattern test was conducted at a distance of 3 cm and 6 cm from the actuator 
mouthpiece. The fnm also mentioned that the distance from the spray orifice to the 
actuator mouthpiece wa~ H 

4 for both test and reference products. Therefore, based on 
the info1mation rovided by the fnm, the s~y attem testing was conducted at a 
distance of 'J 

14 from the actuator orifice 
for both test and re erence pro ucts. 

• 	 The firm stated that the sprav pattern test was performed at the B life stage ofcanister 
life67. However, the film did not specify the actual number of actuation after priming for 
both T and R. Therefore, the film will be asked to provide this information. 

• 	 The firm stated in the smmnary table above that! ltilT
4
l Actuation 

Stations and Cb><
4 Imaging System were used 

attem test. However the firm onl submitted lti) <ifl and 
lbl<

4 The fum will be asked to provide the aforementioned SOPs in the 
updated versions. 

The study method is inadequate. 

4.7.2.4.2 Validation Summary Table for Spray Pattern 

Precision - Spray Pattern 

-
Area mm' Ovalitv 

Dist 1 Dist 2 Dist I Dist 2 
30mm 60mm 30mm 60 m.m 

Mean 173.9 362.0 1. 117 1. 142 
% RSD 4~ ~O/,. ;10/A ~O/,. 

Ramu: (bl (4t 

Intermediate Precision (By Day) - Spray Pattern 

67 GlobalSubmit Review, ANDA 203760; Module 5.3 .l.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 18); 
Submitted 04/13/2017 
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",' " . " 
Dayl Area. mm1 Ovalltv 

Dist 1 
JO mm 

Dist2 
60mm 

Dist I 
30mm 

Dist 2 
60mm 

Mean n • 10 173.9 362.0 1.1 17 1.142 
%RSD (Precision I Reoeatabllitv) 4% 5% 4% 3% 
Day2 Area. mm' Ovalltv 

Oistl 
JO mm 

Dis t2 
60mm 

Dist 1 
30mm 

Dist 2 
60mm 

Mean, n = 10 175.9 347.0 1.090 1.165 
%RSD (Precision I Repeatability) 3% 4% 2% 4% 
% Difference (Day l vs. Day 2) l% 4% 2% 2% 
lnterday % RSD0 4% 5% 3% 4% 
0 RSD ofall Day I and Day 2 data 

Intermediate Precision (By Analyst) - Spray Pattern 

Analyst 1 Area, mm' Ovallty 
Dist 1 Dist 2 Dist 1 Dist 2 
30 mm 60mm 30mm 60mm 

Mean. n =10 173.9 362.0 l.1 17 l.142 
o/oRSD 4% 5% 4% 3% 
Analyst 2 Area mm• Ovalttv 

Dist I Dist2 Dist 1 Dist 2 
JO mm 60mm 30mm 60mm 

Mean, n • 10 175.9 347.0 1.090 t.165 
%RSD 3% 4% 2% 4% 
% Difference (Analyst I vs. Analyst 2) 1% 4% 2% 2% 
loterday o/oRSD 4% 5% 3% 4% 

Robustness: End of Stroke Force on SpraY. Pattern Measured 30 mm and 60 mm from th 
End of Actuator Mouth iece 

OvaHty30mm Area (mm1
) 30 mm·-'---­ (b)(4) 

Mean, n •S 1.131 1.110 1.117 167.4 

2.3% 1.6% 1.8% 2.4%%RSD 

Ovallty 60 mm Area (mm1
) 60 mm 

(b)(4 

1.127 1.1 58 380.8 390.3 386. lMun, n "' 5 

%RSD 4.7% 3.0o/o 4.9% S.6% S.1% 

Robustness: Actuation Velocity on Spray Pattern Measured 30 mm and 60 mm from the 
End of Actuator Mouthpiece 
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Ovallty 30 mm Area (mml) 30 mm 
(b)(4 

Mean n = S 
%RSD 

1.110 

3.4% 

1.110 

1.6% 

1.129 

1.3% 

164.8 

5.8% 

166.1 

3.7% 

168.9 

3.6% 

Ovality 60 mm Area (mm1
) 60 mm 

(bl(4 

Mean n = S 1.129 1.158 l.163 393.4 390.3 393.4 

o/oRSD 1. 1% 3.0% 2.6% 6.5% 5.6% 2.8% 

Robustness: Camera Distance on Spray Pattern Measured 30 mm and 60 mm from the 
End of Actuator Mouthpiece 

Ovality 30 mm Area (mm2
) 30 mm 

(b)(4J 

- -
Mean, n =S 1.098 1.11 7 1.121 173.4 173.9 175.7 

% RSO 3% 4% 1% 4% 4% 4% 
• n= IO measurements (nominal camera distance, used precision data) 

I Ovallty 60 mm I Area (mm1) 60 mm 
(b)(4 

Mean, n =S I l.l49 'l 1.142 l 1.172 I 353.6 I 362.0 I 3822 

% RSD I 4% I 3% l 3% I 2% I 5% I 3% 
• n= I 0 measurements (nominal camera distance, used precision data) 

Acceptance c1iteria defined by SOP The method validation report includes the following 
acceptance criteria. 

Method Precision and Intermediate Precision 
For each spray pattern characteristic measured, the o/oRSD for 
each analyst's data set were required to meet the following 
limits: 

Characteristic RSDL~~(b
Area NMT (4~ 

Dmax NM1 -
Dmin NM1 -

Ovality NM1 

Method Re~eatabilitv 
The RSD for each spray pattem characteristic must be no 
greater than ~1% 

Method Robustness 
For each spray pattern characteristic measured, the o/oRSD for 
each data set was required to meet the following limits: 

Characteristic 
Area 

Dmax 

RSD Linut 

NMT ~F 
NM'IJ 
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I Dmin I NMTf::1H 
I Ovality I NMTI Yo 

RLD lot numbers Test Lot 16MM-003 
Number of units 10 replicate from 1 unit for method precision and intermediate 

precision 
5 replicates from 1 unit for robustness 

Number of sorays/unit 1 
Automated or manual actuation used automated 

Does Fil'm's SOP include validation criteria?68 ~Yes ONo 

Does the precision and mggedness meet the acceptance c1ite1ia? ~Yes ONo 

Was RLD product used in the method validation? DYes ~No 

Comments on Method Validation: 

i\4 
• 	 Per COA for Batch 16MM-002 for s ra pattern test 

(b)(4 

11 The fnm 
provided revalidated spray pattern method as listed above. 

• 	 The firm used test lot# 16MM-003 for the spray pattern method validation. The fnm will 
be asked to revalidate its spray pattern method using the reference lot with dose counter. 

• 	 The fnm provided the summruy tables for "Robustness: End of Stroke Force on Spray 
Pattern Measured 30 mm and 60 mm from the End of Actuator Mouthpiece" and 
"Robustness: Actuation Velocity on Spray Pattern Measured 30 mm and 60 mm from the 
End ofActuator Mouthpiece" in the study #TTP-CBJ-M028270. However, the fnm did 
not provide the individual data for these two summruy tables 71. In addition, these data are 
exactly the same as those conducted on different lot for the study# TTP-CBJ-M0132 
submitted in the amendment dated 07/01/201572. Since the fnm will be asked to repeat its 
method validation, the fnm will not be asked to explain this discrepancy. 

The method validation is inadequate. 

68 GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.3 Validation ofAnalytical Procedure Spray Pattern (l)f<4l

b J Submitted 04/13/2017 Globals~ mit Review, ANDA 203760; module 3.2.P.5.4 Ce1tificate of Analysis Batch 16MM-002 (Page 10 of 
24); Submitted 4/13/2017 
70 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 47-48 
of407); Submitted 04/13/2017 
71 GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.3 Validation ofAnalytical Procedure Spray Pattern (l)r!4 

~ d; Submitted 04/13/2017 GtobafS~ mit Review,ANDA 203760; Module 3.2.P.5.3 In-Vitro BE Study -Dose Com1ter Comparison with 
RLD (Pages 52-53 of401); Submitted 7/1/2015 

Page 56 of70 



4.7.2.4.3 Results Summary – Spray Pattern 
AREA* – SPRAY PATTERN SUMMARY 

Dist 
(cm) 

Mean 
(mm2) 

Variability (%CV) Mean Ratio 
(T/R)Within Lot (n=10) 

Between 
Lot (n=3) 

Total 
(n=30)Arithm Geo Lot 1 Lot 2 Lot 3 Arithm 

(n=30) 
Geo 

(n=30) 

Test 
3 181.25 180.87 3.63 3.77 3.23 6.81 6.62 1.048 1.047 

6 384.97 384.05 4.03 8.95 4.65 4.44 7.23 1.024 1.026 

Ref 
3 172.91 172.90 3.58 4.14 6.77 1.51 4.99 

6 376.08 374.39 14.64 7.09 5.17 4.37 10.43 
*This parameter varies with the type of spray pattern analysis. If it is an automated analysis, e.g., Laser imaging, 
“area” should be used. If it is a manual analysis, e.g., TLC, “Dmax” should be used. 

OVALITY RATIO – SPRAY PATTERN SUMMARY 

Dist 
(cm) 

Mean 
Variability (%CV) Mean Ratio 

(T/R)Within Lot (n=10) 
Between 
Lot (n=3) 

Total 
(n=30)Arithm Geo Lot 1 Lot 2 Lot 3 Arithm 

(n=30) 
Geo 

(n=30) 

Test 
3 1.11 1.11 2.39 3.08 1.61 0.99 2.46 1.004 1.004 

6 1.17 1.17 4.38 4.82 3.02 2.02 4.35 1.015 1.015 

Ref 
3 1.10 1.10 2.09 1.65 2.30 0.43 1.99 

6 1.16 1.15 6.27 2.24 3.09 0.96 4.19 

Table 18. Summary of PBE Results Calculated by the Firm
 
Spray Pattern – Area* (mm2) at 3 cm, N=60 (Test=30 and RLD=30)
 

Variable 
Mean (Origial Scale) Mean Ratio 

(Original 
Scale) 

Standard Deviation Sigma T 
/Sigma R 

RatioTest Reference Sigma T Sigma R 

Area 180.9 172.7 1.05 0.0651 0.0509 1.2798 

Scaled Linearized Point 
Estimate 

95% Upper 
Confidence Bound Pass or Fail PBE 

Reference-scaled N/A N/A N/A 
Constant-scaled -0.017099 -0.012996 Pass 

Was the Reference-scaled analysis used to determine PBE? � YES � NO 
If reference-scaled analysis was used, is the estimate of Sigma R>T0 � YES � NO � N/A 
Was the Constant-scaled analysis used to determine PBE? � YES � NO 
If constant-scaled analysis was used, is the estimate of Sigma R<T0 � YES � NO � N/A 
Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 

Spray Pattern – Area* (mm2) at 6 cm, N=60 (Test=30 and RLD=30) 
Mean (Original Scale) Mean Ratio Standard Deviation Sigma T 

/Sigma R 
Ratio 

Variable Test Reference (Original 
Scale) Sigma T Sigma R 

Area 384.0 374.4 1.03 0.0695 0.0935 0.7434 
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Scaled Linearized Point 
Estimate 

95% Upper 
Confidence Bound Pass or Fail PBE 

Reference-scaled N/A N/A N/A 
Constant-scaled -0.024149 -0.018985 Pass 

*This parameter varies with the type of spray pattern analysis. If it is an automated analysis, e.g., Laser imaging, 
“area” should be used. If it is a manual analysis, e.g., TLC, “Dmax” should be used. 

Was the Reference-scaled analysis used to determine PBE? � YES � NO 
If reference-scaled analysis was used, is the estimate of Sigma R>T0 � YES � NO � N/A 
Was the Constant-scaled analysis used to determine PBE? � YES � NO 
If constant-scaled analysis was used, is the estimate of Sigma R<T0 � YES � NO � N/A 
Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 

Spray Pattern – Ovality Ratio at 3 cm, N=60 (Test=30 and RLD=30) 

Variable 
Mean (Original Scale) Mean Ratio 

(Original 
Scale) 

Standard Deviation Sigma T 
/Sigma R 

RatioTest Reference Sigma T Sigma R 

Ovality 
Ratio 1.109 1.102 1.01 0.0263 0.0198 1.3303 

Scaled Linearized Point 
Estimate 

95% Upper 
Confidence Bound Pass or Fail PBE 

Reference-scaled N/A N/A N/A 
Constant-scaled -0.020552 -0.020042 Pass 

Was the Reference-scaled analysis used to determine PBE? � YES � NO 
If reference-scaled analysis was used, is the estimate of Sigma R>T0 � YES � NO � N/A 
Was the Constant-scaled analysis used to determine PBE? � YES � NO 
If constant-scaled analysis was used, is the estimate of Sigma R<T0 � YES � NO � N/A 
Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 

Spray Pattern – Ovality Ratio at 6 cm, N=60 (Test=30 and RLD=30) 

Variable 
Mean (Original Scale) Mean Ratio 

(Original 
Scale) 

Standard Deviation Sigma T 
/Sigma R 

RatioTest Reference Sigma T Sigma R 

Ovality 
Ratio 1.170 1.154 1.01 0.0420 0.0408 1.0279 

Scaled Linearized Point 
Estimate 

95% Upper 
Confidence Bound Pass or Fail PBE 

Reference-scaled N/A N/A N/A 
Constant-scaled -0.020615 -0.019137 Pass 

Was the Reference-scaled analysis used to determine PBE? � YES � NO 
If reference-scaled analysis was used, is the estimate of Sigma R>T0 � YES � NO � N/A 
Was the Constant-scaled analysis used to determine PBE? � YES � NO 
If constant-scaled analysis was used, is the estimate of Sigma R<T0 � YES � NO � N/A 
Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 

Table 19. Summary of PBE Results Calculated by the Reviewer 
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Spray Pattern – Area* (mm2) at 3 cm, N=60 (Test=30 and RLD=30) 

Variable 
Mean (Original Scale) Mean Ratio 

(Original 
Scale) % 

Standard Deviation Sigma T 
/Sigma R 

RatioTest Reference Sigma T Sigma R 

Area 180.87 172.70 104.73 0.065 0.051 1.280 

Scaled Linearized Point 
Estimate 

95% Upper 
Confidence Bound Pass or Fail PBE 

Reference-scaled N/A N/A N/A 
Constant-scaled -0.0173 -0.0133 Pass 

Was the Reference-scaled analysis used to determine PBE? � YES � NO 
If reference-scaled analysis was used, is the estimate of Sigma R>T0 � YES � NO � N/A 
Was the Constant-scaled analysis used to determine PBE? � YES � NO 
If constant-scaled analysis was used, is the estimate of Sigma R<T0 � YES � NO � N/A 
Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 

Spray Pattern – Area* (mm2) at 6 cm, N=60 (Test=30 and RLD=30) 

Variable 
Mean (Original Scale) Mean Ratio 

(Original 
Scale) % 

Standard Deviation Sigma T 
/Sigma R 

RatioTest Reference Sigma T Sigma R 

Area 384.05 374.39 102.58 0.069 0.093 0.743 

Scaled Linearized Point 
Estimate 

95% Upper 
Confidence Bound Pass or Fail PBE 

Reference-scaled N/A N/A N/A 
Constant-scaled -0.0246 -0.0194 Pass 

*This parameter varies with the type of spray pattern analysis. If it is an automated analysis, e.g., Laser imaging, 
“area” should be used. If it is a manual analysis, e.g., TLC, “Dmax” should be used. 

Was the Reference-scaled analysis used to determine PBE? � YES � NO 
If reference-scaled analysis was used, is the estimate of Sigma R>T0 � YES � NO � N/A 
Was the Constant-scaled analysis used to determine PBE? � YES � NO 
If constant-scaled analysis was used, is the estimate of Sigma R<T0 � YES � NO � N/A 
Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 

Spray Pattern – Ovality Ratio at 3 cm, N=60 (Test=30 and RLD=30) 

Variable 
Mean (Original Scale) Mean Ratio 

(Original 
Scale) % 

Standard Deviation Sigma T 
/Sigma R 

RatioTest Reference Sigma T Sigma R 

Ovality 
Ratio 1.11 1.10 100.41 0.025 0.020 1.241 

Scaled Linearized Point 
Estimate 

95% Upper 
Confidence Bound Pass or Fail PBE 

Reference-scaled N/A N/A N/A 
Constant-scaled -0.0207 -0.0202 Pass 

Was the Reference-scaled analysis used to determine PBE? � YES � NO 
If reference-scaled analysis was used, is the estimate of Sigma R>T0 � YES � NO � N/A 
Was the Constant-scaled analysis used to determine PBE? � YES � NO 
If constant-scaled analysis was used, is the estimate of Sigma R<T0 � YES � NO � N/A 

Page 59 of 70 



  

  

  

  

  

Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 

Spray Pattern – Ovality Ratio at 6 cm, N=60 (Test=30 and RLD=30) 

Variable 
Mean (Original Scale) Mean Ratio 

(Original 
Scale) % 

Standard Deviation Sigma T 
/Sigma R 

RatioTest Reference Sigma T Sigma R 

Ovality 
Ratio 1.17 1.15 101.49 0.043 0.041 1.056 

Scaled Linearized Point 
Estimate 

95% Upper 
Confidence Bound Pass or Fail PBE 

Reference-scaled N/A N/A N/A 
Constant-scaled -0.0206 -0.0190 Pass 

Was the Reference-scaled analysis used to determine PBE? � YES � NO 
If reference-scaled analysis was used, is the estimate of Sigma R>T0 � YES � NO � N/A 
Was the Constant-scaled analysis used to determine PBE? � YES � NO 
If constant-scaled analysis was used, is the estimate of Sigma R<T0 � YES � NO � N/A 
Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 
the changeover point (0.10). 

T and R with similar qualitative visual shapes? � Yes � No 

Equivalence is based upon acceptable PBE results from EITHER Automated OR Manual Analysis 

Are PBE 
results 
acceptable? 

If No, please 
comment 

Automated 

Ovality 
Ratio 

3 cm � Yes � No 

6 cm � Yes � No 

AREA 
3 cm � Yes � No 

6 cm � Yes � No 

4.7.2.4.4 Overall Comments 

•	 The firm did not provide spray pattern data in .xpt file for the in vitro BE study # TTP­
CBJ-M0282. The reviewer used the dataset provided in the firm’s study report73. The 
PBE results for the parameters calculated by both the firm and reviewer passed the PBE 
acceptance criteria. 

•	 The firm stated the following study events and deviations74: 

1) Spray pattern measurements for Inhalers # 165 (T), 226 (T), 69 (T) were repeated due 
to actuator reflection. The firm provided original images for these measurements75. 
The repeated values were used for the final BE analysis. 

73 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 61-62 
of 407); Submitted 04/13/2017 
74 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 20-21 
of 407); Submitted 04/13/2017 
75 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 404­
407 of 407); Submitted 04/13/2017 
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2) System Suitability: At the 30 mm distance, characterizations of the following inhalers 
(b) (4) were affected by stroke length exceeding the acceptance limit of : #114, #251, 

#205, #92, #252, and #303. At the 60 mm distance, characterizations of the following
(b) (4) inhalers were affected by stroke length exceeding the acceptance limit of : 

#116, #205, #238, #215, #252, and #239. Device characterization was repeated until 
the requirement was met before performing the analysis. The firm provided spray 
pattern characterization data76. 

(b) (4) The reviewer verified that these repeats followed SOP
(b) (4) and considers these study events and deviation will not affect the final BE analysis. 

The spray pattern test is inadequate. 

4.7.2.5 Plume Geometry 

4.7.2.5.1 Study Information 
Study No. 
Study Site Name and Address 
Principal Investigator 

Study dates 

SOP No. Actuation Station 
Imaging System 

SOP Effective Date 

SOP Title Actuation Stations
 Imaging System 

Testing Method Description (e.g., 
Actuation distance; criteria for defining the 
plume angle and width, etc.)

 Plume Geometry for Albuterol 
Sulfate HF A Inhalation Aerosol with Integrated Dose Counter 

Criteria for defining plume angle and 
width borders 

Testing Equipment Used 
(e.g., name, model, etc) 

Image Analysis Apparatus Used 

Operating Conditions for 
Testing Equipment Used 
(e.g., temperature, humidity, etc..) 

(b) (4) 

(b) (4) 

(b) (4) 

(b) (4) 

(b) (4) 

(b) (4) 

(b) (4) 

(b) (4) 

Note to the Reviewer: The firm needs to submit representative photographs (manual) or digital images (automated) 
as supportive data. 

76 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 89 of 
407); Submitted 04/13/2017 
77 GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.2. Analytical Procedure PDF-ATM-CBJ-0054 Spray 
Pattern; Submitted 04/13/2017 
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Is testing c.onducted as per RLD labeling? 181 Yes O No 

Is the image a snapshot? 
Io No, please comment 

181 Yes O No 

Are representative photog1·aphs/digital images provided? 181 Yes O No 

Is plume geometry measw·ed at a single delay time while the fully-
developed phase of the plume is still in contact with actuator 
mouthpiece? 

181 Yes O No 

Are plume width measurements made at a distance equal to the 
greate1· of the two distances selected for characterization of the spray 
pattern? (e.g., is plume width measured at 6 cm ifspray pattern were 
measured at 3cm and 6 cm from reference product actuator 
mouthpiece) 

181 Yes O No 

Is plume geometry measw·ed at: 

1) beginning lifest.age 181 Yes ONo 

Ifyes, what is the actuation numbe1· tested? Not Provided 

Is the actuation number same for T and R? (If not, 
justification needs to be provided) 

DYes ONo 181 Unknown 

2) one side view only 181 Yes ONo 

Are plume angle and width all quantitated using same method? 181 Yes ONo 

Comments on Study Methods: 

• 	 The firm stated that the plume geometry test was performed at the beginning oflife stage 
at a single distance from the actuator orifice. 78. However, the firm did not specify the 
actual number of actuation after priming for both T and R. Therefore, the fnm will be 
asked to provide this info1mation. 

• 	 The fnm stated in the smnmarv table above that SOP 
Actuation Stations and SOP[ <b><4 Imagmg 

S stem were used for the s ra attem test. However the fnm onl submitted SOP 


161~1'a ___P	 (b> ,... . ll-b-e-as _ ov_ide t_he_ _._n_d SO ---.--~~~-----.=<4..-T_h_e_fi~11-m_w_1- _,_k_e_d_to_r__ __ .__

aforementioned SOPs in the updated versions. 

• 	 The fnm did not provide SOP! (b)C4}: Plllllle Geometry for 
Albuterol Sulfate HF A Inhalation Aerosol with Integrated Dose Counter. The fnm will 
be asked to provide this inf01mation. 

The study methods are inadequate. 

4.7.2.5.2 Validation Summary Table for Plume Geometry 

78 GlobalSubmit Review, ANDA 203760; Module 5.3 .l.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 21 of 
407); Submitted 04/13/2017 
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Precision 

Plume An2le Plume Width 
Mean 18.7° 23.l mm 
% RSD 8.2% 8.5% 
Ran2e (ll)f~ 

Intermediate Precision (By Date) 

Plume An2le Plume Width Da~ I 
Mean. mm 18.7° 23. l mm- 8.5%% RSD (Precision I Reoeatabilitv) 8.2% 

(bl(4Range, mm 

Dav 2 
 Plume An2le Plume Width 

20.2°- Mean, mm 25.0 mm 
% RSD (Precision I Reoeatabilltv) 17.6% I 7.9"AI 

(bl\"1Range1 mm 

% Difference <Dav I vs. Dav l) 
 8% 7% 

Inter Day %RSD** 14.0% 14.2% 

-

..RSD of all Day I and Day 2 data 

Intermediate Precision (By Analyst) 

Analvst l Plume An2le 
~ 

Plume Width 
Mean.mm 18.7° 23.1 mm 

%RSD 
R11n2e, mm 

8.2% 

PlumeAn2le 

8.5% 
!bT<<t 

Plume Width Analyst 2 
Mean.mm 20.2° 25.0 mm 

%RSD 17.6% 17.9% 
Rans:te, mm 

% Dlrference (Analvst I vs. Analyst l ) 8% 

1Df(4 

7% 
Inter Analyst % RSD 14.0o/o 14.2% 

Robustness: Actuation Force at 60 mm from the End of Actuator Mouthpiece 

Plume An le d rees Plume Width mmMDl Tf4J 
Number 

Mean 15.2 16.4 L8.4 18.8 20.2 19.0 
% RSD 15.6% 14.2% 1.6% 15.8% 14.4% 1.9% 

Robustness: Actuation Velocity at 60 mm from the End of Actuator Mouthpiece 

MDI 
Number 

Plume Angle (degrees) I Plume Width (mm) 
(b)(4 

Mean 
% RSO 

14.8 
10.0% 

I 
I 

16,4 
14.2% 

I 17.1 

I 11.7% 
I 18.3 I 20.2 I 21.1 
I 10.4% I 14.4% I 12.2% 

Comments on Method Validation: 
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•	 Per the previous BE review, the same method validation using the reference lots # 
AEA13B and AEF75A has been deemed adequate by DBI79. However, the reference lots 
# AEA13B and AEF75A were manufactured without dose counter80, which cannot be 
applied to the current plume geometry study on the drug product with dose counter. 
Therefore, the firm will be asked to repeat its method validation using the reference 
product with dose counter. 

The method validation is inadequate. 

4.7.2.5.3 Results – Plume Geometry 
Mean Width 

(mm) or 
Mean Angle (°) 

Variability (%CV) Mean Ratio 
(T/R)Within Lot (n=10) Between 

Lot (n=3) 
Total 

(n=30)Arith Geo Lot 1 Lot 2 Lot 3 Arith Geo 

Plume Angle (°) 

Test 20.73 20.61 11/16 8.65 9.37 6.08 10.65 0.958 0.955 

Ref 21.63 21.59 6.35 6.83 4.66 3.19 6.39 

Plume Width (mm) 

Test 25.66 25.51 11.41 8.74 9.53 6.19 10.84 0.955 0.952 

Ref 26.86 26.80 6.41 6.80 4.92 3.16 6.44 

Is the Plume Angle T/R geo mean ratio between 0.90-1.11? � Yes (0.955) � No 

Is the Width T/R geo mean ratio between 0.90-1.11? � Yes (0.952) � No 

Are the (point estimate) results acceptable? 
In No, please comment � Yes � No 

4.7.2.5.4 Overall Comments 

•	 The firm did not provide plume geometry data in .xpt file for the in vitro BE study # 
TTP-CBJ-M0282. The reviewer used the dataset provided in the firm’s study report81. 
The PBE results for the parameters calculated by both the firm and reviewer passed the 
PBE acceptance criteria. 

•	 The firm stated the following study events and deviations82: 

1) Testing conducted on inhaler #282 was mistakenly performed using the first not the 
second characterization as defined per method. The difference between the first and 

79 GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 9/11/2015); 
http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222 
80 DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review) 
81 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 64-65 
of 407); Submitted 04/13/2017 
82 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 23-24 
of 407); Submitted 04/13/2017 
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second characterized stroke lengths for inhaler #282 was !bl\il meeting the 
acceptance criteria of "no greater than bll

4 
· difference" and indicated the device 

was properly seated in the actuator cradle. The results from inhaler #282 was used for 
the final BE analysis. 

2) 	 System suitability: The following inhalers were affected by stroke length exceeding 
the acceptance limit of IJ1.ll : #35 1, #160, #74, and #16. Device characterization 
was repeated until the requirement was met before perfonning the analysis. The firm 
provided spray pattern characterization data83. 

The reviewer considers these study events and deviation will not affect the final BE 
analysis. 

The plume geometry test is inadequate. 

4.8 OSIS Update (For in vivo and in vitro BE studies) 

The Office of Study Integrity and Surveillance (OSIS) inspection status for the clinical (Novum 
Phannaceutical Research Services, Wilcrest Green Office Park, 3320 Walnut Bend Lane, 
Houston, TX 77042-4712) and analytical 11>lr 

4 

!6JT
4 sites of the fasting study# 10825320 and for the anaf1	 ca site <b1<

4 

lbll
4
l of the in vitro BE studies # ...................................._____......,,_.,,,......,.__._,,___...,..___ 	 ......
~~~--..~~-- ~-

TT P -CB J -M 0050 and TTP-CBJ-M0282 are complete and adequate. 

The OSIS inspection status for the clinical sites (multiple sites) of the PD study # PRG-723 is 
considered complete at this time, but the application is considered inadequate pending the fnm's 
response to OSIS 's deficiencies (please see Section 4.5 for details). 

5 APPENDIX 

5.1 Additional Attachments 

5.1.1 SAS Output 

Study SAS Data SAS Code SAS Stat 
SAS 

Output/Table 

PD NIA NIA NIA NIA 

PK NIA NIA NIA NIA 

83 GlobalSubmit Review, ANDA 203760; Module 5.3.l.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 90 of 
407); Submitted 04/13/2017 
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Single Actuation 
Content SAC Dataset SAC.SAS SAS Stat and Output 

Priming 
Priming Dataset priming.SAS Priming Stat and 

Output 

Aerodynamic 
Particle Size 
Distribution 

APSD CI for APSD.SAS 

ISM MMAD 

GSD FPM 

TotalMass 

APSD MmCSRS_MH.R 

Final_Outcome.html 

MmCSRS.html 

Spray Pattern Spray Pattern Dataset spray pattern spray.SAS 

Area_3 cm Area_6 cm 

Ovality_3 cm Ovality_6 cm 

Page 66 of 70 



BIOEQUIVALENCE DEFICIENCIES TO BE PROVIDED TO THE APPLICANT 

ANDA: 203760 

APPLICANT Perrigo Pharmaceutical Company 

DRUG PRODUCT: Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 

The Division of Bioequivalence I (DBI) has completed its review and has identified the 
following deficiencies: 

Deficiencies Related to the Pharmacodynamic Study (PRG-723) 

1.	 During the inspection conducted at the University of Florida, Asthma Research 
Lab, Gainesville, FL the FDA Investigator determined that the study monitor 
collected the original study drug dispensation records containing the blinded 
code-breaking scratch-off labels from the site. The site only maintained 
photocopies of the records containing the blinded code-breaking scratch-off 
labels. The original study drug dispensation records containing the blinded code-
breaking scratch-off labels were also removed from the site by the study monitor 
at the other two inspected sites (University of Iowa Hospitals & Clinic and 
California Allergy & Asthma Medical Group). Please provide a description of the 
documentation that was provided to the sites prior to the conduct of the study and 
remained at the clinical site until after the sites were inspected that demonstrates 
the intended treatment for each subject. 

2.	 During the inspection at the University of Iowa Hospital & Clinic, the FDA 
Investigator was provided with copies of the original blinded scratch-off labels 
(returned to the site during the inspection) and the copies maintained at the 
clinical site (made before the scratch-off labels were collected by the study 
monitor). However, the obscure part of the copies of the scratch-off labels 
returned to the site did not show a description stating “Drug Information Inside in 
Case of Emergency Scratch off the Surface of Blinded Area”, while it was visible 
on the copy of the copies maintained at the site. Please provide an explanation for 
this discrepancy. 

General Deficiencies 

3.	 15MM-023, 16MM-002 and 16MM-003 are canister lot numbers as stated in your 
report of Optimization of Integrated Dose Counter TTP-CBJ-M0099 (Page 20 of 
27) (Module 3.2.P.2, Submitted 4/13/2017). However, you did not specify the 
optimized actuator lot numbers used for the Certificate of Analyses (COAs) of 
these three test product lots (canister lots). Please provide this information. 

4.	 Please provide COAs for the reference lots # DAC23A, DAC34A and DAC36A. 
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5.	 Please provide the following standard operating procedures (SOPs) with the 
updated version: 

(b) (4) • : HPLC Rapid Screen Assay Method for the 
determination of Albuterol Sulfate 

(b) (4) •  Impactor 
(b) (4) •  Actuation Stations 

(b) (4) •  Imaging System 
(b) (4) •  Plume Geometry for Albuterol 

Sulfate HF A Inhalation Aerosol with Integrated Dose Counter 

Deficiencies Related to Single Actuation Content through Container Life (SAC) 

6.	 Please indicate how the test and reference products were stored before the SAC 
test. 

7.	 Your calibration of manual metered dose inhaler (MDI) actuation used the lots 
manufactured without dose counter. Please repeat your method validation using 
the reference lot with dose counter. 

Deficiencies Related to Priming/Repriming 

8.	 Per the response to your Question # 10 in the meeting between the Office of 
Generic Drug (OGD) and your company (Perrigo Pharmaceutical Company) on 
August 26, 2011, OGD stated that ‘currently, OGD are not aware of any data 
showing that any changes in an actuator will not affect the MDI priming and 
repriming. Thus the sponsor is recommended to provide priming and repriming 
data. The sponsor may use the single actuation content data at the beginning 
lifestage (i.e., the first actuation immediately following the specified number of 
priming actuations in the RLD labeling for the priming study’. The priming test 
on the new test and reference lots is acceptable based on your SAC data. 
However, please conduct repriming test on three test lots with dose counter and 
optimized actuator, comparing them with three reference lots with dose counter. 

Deficiencies Related to Aerodynamic Particle Size Distribution (APSD) by Cascade 
Impaction 

9.	 Please provide the calculation method for mass median aerodynamic diameter 
(MMAD) and geometric standard deviation (GSD). 

10. Your method validation for cascade impaction used the lots manufactured without 
dose counter. Please repeat your method validation using the reference lot with 
dose counter. 

Deficiencies Related to Spray Pattern 
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11. Please provide the actuation number after priming for both the test and reference 
products in the spray pattern test. 

12. You used test lot # 16MM-003 for the spray pattern method validation. Please 
revalidate your spray pattern method using the reference lot with dose counter. 

Deficiencies Related to Plume Geometry 

13. Please provide the actuation number after priming for both the test and reference 
products in the plume geometry test. 

14. Your method validation for plume geometry used the lots manufactured without 
dose counter. Please repeat your method validation using the reference lots with 
dose counter. 

Sincerely yours, 

{See appended electronic signature page} 

Bing V. Li, Ph.D. 
Director, Division of Bioequivalence I 
Office of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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6 COMPLETED ASSIGNMENT FOR 203760 ID: 31925 

Reviewer: Zhang, Zhen 

Verifier: , 
Division: Division of Bioequivalence 

Description: Albuterol Sulfate Inhalation Aerosol, 0.09 mg 
Base/Inhalation 

Date 
Completed: 
Date Verified: 

Items: 

ID Letter Date Productivity 
Category Sub Category Score Subtotal 

31925 4/13/2017 BIO ANDA Nasal [2] 2 2 
31925 4/13/2017 BIO Consult Review (For Consults to 

Other Office) [1] 
1 1 

31925 4/13/2017 BIO OSIS Inspection Report Review [1] 1 1 
31925 4/13/2017 Parallel Study Amendment [1] 1 1 
31925 4/13/2017 Parallel In-Vitro Study (Nasal/Inhaled Dosage 

Forms) Per Study [0.5] 
2.5 2.5 

31925 4/13/2017 Parallel OSIS Inspection Report: Review of 
Systemic Observations Identified by 
the Parent Reviewer [0.25] 

0.25 0.25 

31925 4/13/2017 Parallel Review of the Consult Response and 
Formal Consult to DB [1] 

1 1 

Total: 8.75 
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DIVISION OF BIOEQUIVALEN CE REVIEW 


ANDA No. 

Drug P1·oduct Name 

Strength(s) 

Applicant Name 

Applicant Address 

Contact' s Name and the 
mailing address 

Contact' s Telephone Number 

Contact's Fax Number 

Contact' s Email Address 

Original Submission Date(s) 

Submission Date(s) of 
Amendment(s) Undei- Review 

Reviewer 

Overall Review Result 

203760 

Albuterol Sulfate Inhalation Aerosol 

0.09 mg Base/Inhalation 

Pen-igo Pharmaceuticals Company 

515 Eastern Ave., Allegan, MI 49010 

Matt Popowski, Senior Regulatory Affairs Project Manager 
3940 Quebec Avenue No1th, 
Minneapolis, MN 55427 

763-732-0481 

763-732-0509 

Mathew.Popowski@pemgo.com 
ReaulatorvAffai.rs.USA@12emgo.com 

December 16, 2011 

07/03/2013 (Major amendment to support the addition of an integrated 
dose cotmter to the metered dose inhaler) 
07/01/2015 (Response to complete response letter dated 04/13/2015) 
October 05, 2015 post-CR meeting request (Current Review) 

Vipra Ktmdoor, Ph.D. 

ADEQUATE 

REVIEW OF A POST-CR MEETING REQUEST 


This is a review of a post-CR (Complete Response) meeting request. 

This is the first generic drug application. This application references NDA 021457, 
Pro.Air® HFA (albuterol sulfate) Inhalation Aerosol, Metered, 0.09 mg Base/Inhalation 
from Teva. 

In the original submission dated 12/06/2011, the fum PeITigo Phaim aceuticals Company 
submitted the results of the following studies compai·ing the Test and Reference products: 
one single-dose fasting pha1m acokinetic bioequivalence (BE) sh1dy (#10825302), one 
clinical phaim acodynamics study (#PRG-723), and five types of in vitro bioequivalence 
studies (single actuation content, aerodynamic paiiicle size distribution by cascade 
impactor, spray pattern, plume geometry and priming/re-priming). In addition, the fum 
also submitted the pait icle size distribution by laser diffraction, which is not required per 
Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI1. The studies were 
inadequate due to deficiencies. A complete response letter was sent to the fum on 
04/13/20152 . 

http://wwwfda.gov/downloads/Drugs/GuidanceComplianceRegulatocylnformation/Guidances/UCM34698 
5.pdf 
2 DARRTS, ANDA 203760, COR-ANDAACTION-09 (Complete Response), 04/13/2015 

http://wwwfda.gov/downloads/Drugs/GuidanceComplianceRegulatocylnformation/Guidances/UCM34698


  

 

 

   

 
 

  
  

   

 
 

    
    

 

 
 

 
   

 
 

 

In an amendment dated 07/01/2015, the firm responded to the deficiencies stated in the 
complete response letter dated 04/13/2015. The firm’s responses were still inadequate 
and a second complete response letter was sent to the firm on 09/21/20153. 

In the current post-CR meeting request dated 10/05/2015, the firm is requesting a face-to-
face meeting to clarify the following specific bioequivalence deficiencies 
(Bioequivalence deficiency #s 2, 3, 5 and 6) received in the complete response letter 
dated 09/21/2015: 

Deficiency # 2: The spray pattern testing (study # TTP-CBJ-M0132) comparing the test 
product with dose counter with the reference product with dose counter fails to meet the 
Population Bioequivalence (PBE) criteria for spray area at 3 cm distance. Please repeat 
this test. 

Firm’s Comment: 
While Perrigo acknowledges that the spray pattern area at 3 cm did not meet the PBE 
criteria, Perrigo also notes that primary measurements from which area is derived (i.e. 
Dmax and Dmin) did meet the PBE criteria for spray pattern at 3 cm. Because area is a 
derived value calculated from the two primary measurements, any small differences in 
Dmax and Dmin are magnified through the calculation of area. As such the comparison 
of the primary measurements provides a more direct discerning assessment of this 
attribute. 

Additionally for the plume characteristics, Ovality at 3cm, Ovality at 6 cm, Area at 6 cm, 
Plume Width at 6 cm and Plume Angle at 6 cm, along with the primary measurements of 
Dmax and Dmin at 3 cm, all meet the PBE statistic comparison demonstrating 
bioequivalence; hence, the weight of  evidence for plume characteristics demonstrate 
bioequivalence of the test and reference products. 

x	 Please confirm if the Agency would support demonstration of equivalence of 
spray pattern area using primary measurements (i.e. Dmax and Dmin) for the 3 
cm spray pattern analysis? 

x	 If the Agency does not accept equivalence based on the use of the primary 
measures (i.e. Dmax and Dmin and weight of evidence for plume characteristics), 
would the Agency accept a comparison of the 3 cm spray pattern area data 

(b) (4) derived from the IVBE study for the reference product lots to the 
(b) (4) set for the test product lots used in the IVBE study as an acceptable approach 

to provide a supplemental body of evidence to support the demonstration of 
equivalence for spray pattern area at 3 cm? 

Perrigo notes that because the test and reference lots used in this study are no longer in 
date, it would not be possible to repeat the evaluation of this attribute using the same 
product lots. 

3 DARRTS, ANDA 203760, COR-ANDAACTION-09 (Complete Response), 09/21/2015 



• 	 If the Agency still maintains that the spray pattern area at 3 cm for the 
demonstration of bioequivalence must be repeated would the Agency accept data 
from three new lots ofboth the Test and Reference products for this single test? 

Reviewer's Comment: 
• 	 DBI would like to info1m that cmTently FDA considers area and ovality ratio at 2 

distances as the BE matri x for automated analysis of spray pattern test, and the 
p1imaiy measurements of Dmax and Dmin ai·e not considered as the BE mat1ix to 
supp01t equivalence for automated analysis ofspray pattern test. 

• 	 Assumin the te1m, ni mentioned in the film's response letter, refers 
to 1

< 
4 lots of the test product, the Office of Bioequivalence at OGD 

considers it acceptable to conduct spray pattern test at 3 cm distance using reference 
lots and 26 month stability lots of the test product, provided that 26 month stability 
lots of the test product meet the quality standard and is deemed acceptable by the 
Office of Product Quality. The fum is recommended to submit pe1taining 
info1mation regarding the quality of >>T

4 lots of the test product to 
Office ofProduct Quality for evaluation. 

• 	 The firm should be info1med that it is also acceptable to conduct the spray pattern test 
using three new lots of both test and reference products, provided the new test 
product lots used for testing are deemed acceptable by the Office of Product Quality. 
The fnm is recommended to submit pertaining infonnation regai·ding the quality of 
new test product lots to Office of Product Quality for evaluation. 

• 	 It should be noted that the fum used three test product lots (#s 08MM-034, 08MM­
039 and 08MM-050) for conducting spray pattern test in the oliginal submission 
dated 12/16/2011. However, the fum used only one test product lot divided into 
three sub lots (#s 12MM-020, 12MM-021 and 12MM-022) for repeating the spray 
pattern analysis compaiing the test product with dose counter with the reference 
product with dose counter. Given the fact that the fum has done a set of spray pattern 
test on three test product lot (without dose counter), and the addition of dose counter 
is not considered as a major change affecting the product pe1fo1mance, the OB 
considers it acceptable for a subsequent spray pattern sn1dy be conducted on one test 
product lot divided into three sub lots. 

Deficiency # 3: According to the following Office of Pharmaceutical Quality (OPQ) 
review comments, your test product batch # OBMM-050 is not considered as 
representative ofthe commercial batch: 

(bTC4 

Therefore, the pharmacokinetic (PK) (study # 10825302) and phannacodynamic (PD) 
(study # PRG-723) BE studies conducted using batch # OBMM-050 are not acceptable. In 
addition, the Office ofStudy Integrity and Surveillance (OSIS) recommends that the data 
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from PD study (# PRG-723) are not acceptable for further Agency review (please refer to 
deficiencies based on the inspection findings by the OSIS). Therefore, please repeat the 
pharmacokinetic (PK) and pharmacodynamic (PD) BE studies. 

Firm’s Comment: 
As described above in our question to product quality deficiency #1, Perrigo proposes to 
adopt the original process, as suggested by the Agency (headspace correction only), and 

(b) (4) commits to manufacture batch. Full characterization of the 
(b) (4) batch (B, M, and E), with matching characterization of the first of the batch, will be 

provided for Agency review along with 6 months of stability data. 

After reviewing Perrigo’s data and response to Product Quality deficiency #1, if 
the Office of Pharmaceutical Quality determines that the intended clinical portion 
of batch 08MM-050 is representative of the commercial manufacturing process 
suggested by the Agency, would the Division of Bioequivalence consider the 
clinical supplies of batch 08MM-050 a successful product batch suitable for 
establishing bioequivalence? 

Additionally, Perrigo can provide clear evidence to mitigate the concerns that the Office 
of Study Integrity and Surveillance (OSIS) has regarding the PK and PD studies. Please 
see the comments and questions for bioequivalence deficiencies #5 and #6 below. 

Reviewer’s Comment: 
If the Office of Pharmaceutical Quality determines that the test product batch # 08MM-
050 is representative of the commercial batch, then the pharmacokinetic study (study # 
10825302) conducted using this batch is acceptable from a bioequivalence perspective since 
there are no other pending bioequivalence deficiencies for the pharmacokinetic study. 
However, the pharmacodynamic study (study # PRG-723) will be still unacceptable pending 
the deficiencies identified by Office of Study Integrity and Surveillance (OSIS).  

Deficiency # 5: Following the inspection of the clinical sites (University of Florida, 
Gainesville; University of Iowa, Iowa City; California Allergy & Asthma Medical Group, 
Los Angeles) between 11/03/2014 – 01/09/2015 by the Office of Study Integrity and 
Surveillance (OSIS) for the current ANDA, Form FDA-483 was issued. Subsequently, the 
clinical sites provided its responses to Form 483 and those responses were included in 
the final evaluation by the OSIS. 

The DBI reviewed the above OSIS inspection reports and found that the 
pharmacodynamic study (PRG-723) conducted is not acceptable based on the following 
OSIS findings. Please repeat the pharmacodynamic study. 

a.	 There was a discrepancy in the assigned treatments between the randomization 
schedule in the study report and the protocol. 

b.	 The original code-blinding scratch-off stickers were not maintained at the clinical 
site prior to subject enrollment and until the FDA inspection and their integrity 
cannot be assured. 



  
     

 

    

 

 
   

 
  

 

  
 

  

  

 
   

 
  

  

c.	 Without the code-blinding scratch-off stickers, we are unable to confirm which 
treatments subjects received. 

Firm’s Comment for 5a: 
There is no discrepancy that exists between the randomization schedule created on 
January 15, 2010 (which directed execution of the clinical packaging, subject enrollment, 
and statistical analysis), and the treatment assignments in the clinical study report. While 
it is true that the treatment identifiers in Protocol amendments #1 and #2 differ from the 
clinical study report treatment assignments, the protocol amendments were intended to 
serve as an example of the randomized treatment schematic but were never intended to 
be, nor could they ever have been used as, the official set of treatment identifiers for the 
study. Perrigo can provide definitive information and documents to demonstrate that the 
integrity between the development of the randomization labels on January 15, 2010 
through clinical packaging, subject enrollment, and statistical analysis was not and thus 
has not been compromised. All original code blinding scratch off stickers remain intact 
and can be uncovered at the Agency’s will and shall definitively correlate with each  
subjects’ treatment assignments denoted in the analysis of the clinical study report and 
not the protocol amendments. 

x	 This observation was not part of OSIS clinical study site audit observations. 
Therefore, we wish to obtain clarification from the Agency that a response to 
Bioequivalence deficiency 5.a in our CRL amendment would be reviewed by the 
Agency. 

Reviewer’s Comment: 
Division of Bioequivalence I (DBI) would like to clarify the firm that response to 
Bioequivalence deficiency 5.a would be reviewed by the Agency. 

Firm’s Comment for 5b-c: 
Regarding questions 5.b and 5.c, it is not clear to Perrigo if these are questions to be 
addressed in our CRL response or simply a notification of clinical study site audit 
observations cited by OSIS. Nonetheless, Perrigo would like to  have the opportunity to 
provide clear evidence through supporting documentation that, although the original code 
blinding scratch-off stickers were not present at the clinical site(s) at the time of the OSIS 
inspection, at no time did Perrigo have possession of the original code-blinding scratch-
off stickers prior to database lock, prior to statistical analysis, nor prior to the ANDA 
submission and that the integrity of these original code-blinding scratch-off stickers was 
and remains intact. Further, should the Agency wish to verify the integrity of these labels 
and confirm that the treatment assignments correlate with the data provided in the clinical 
study report, they may do so at will or Perrigo proposes to fund this activity using a 
designated vendor of the Agency’s choice. Perrigo can provide complete information to 
verify the events and facts. We submit to the Agency the following clarifying questions. 

x	 Will the Agency give consideration to a CRL response to questions 5.a through 
5.c? 



   
   

  

  

x If so, will this response be reviewed by the Division of Bioequivalence and the 
Office of Study Integrity and Surveillance? 

Reviewer’s Comment: 
DBI would like to inform the firm to submit all the necessary additional documentation it 
wishes to submit in support of its response to questions 5.a through 5.c and the response 
would be reviewed by DBI is consultation with OSIS. 

Deficiency # 6: Please be informed that the case report forms for all the subjects in the 
pharmacodynamic study (PRG-723) were not retained based on the following OSIS 
finding for the California Allergy & Asthma Medical Group: 

Investigational records were not retained. Specifically, three randomized subjects' and 
ten screen-failed subjects' bioequivalence study Source Records, Informed Consent 
Forms and Case Report Form Files were missing and could not be located during the 
inspection. The following subjects’ entire study records were missing: 

Screening Number / Randomization Number 
(b) (6) 

Firm’s Comment: 
Although this does not provide for locating the missing investigational records, Perrigo 
can provide new statistical analysis that demonstrates that the study continues to meet the 
OGD BE guidance requirement of 90% CI 67-150% when 1) the three randomized 
subjects are removed and 2) when the entire clinical site’s data is removed from the 
statistical analysis. 

x	 Will the Agency give consideration to a CRL response to question 6? 

x	 If so, will this response be reviewed by the Division of Bioequivalence and the 
Office of Study Integrity and Surveillance? 

Reviewer’s Comment: 



  
       

The firm should be informed that DBI would give consideration to the firm’s response to 
bioequivalence deficiency # 6 and the response will be reviewed by DBI in consultation with 
OSIS. 



 

   

 

 

BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT
	

ANDA: 203760 

APPLICANT: Perrigo Pharmaceuticals Company 

DRUG 
PRODUCT: 

Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 

The Division of Bioequivalence I (DBI) has completed its review and has no  further  
questions at this time. 

Comment #1: 
While Perrigo acknowledges that the spray pattern area at 3 cm did not meet the PBE 
criteria, Perrigo also notes that primary measurements from which area is derived (i.e. 
Dmax and Dmin) did meet the PBE criteria for spray pattern at 3 cm. Because area is a 
derived value calculated from the two primary measurements, any small differences in 
Dmax and Dmin are be magnified through the calculation of area. As such the 
comparison of the primary measurements provides a more direct discerning assessment 
of this attribute. 

Additionally for the plume characteristics, Ovality at 3cm, Ovality at 6 cm, Area at 6 cm, 
Plume Width at 6 cm and Plume Angle at 6 cm, along with the primary measurements of 
Dmax and Dmin at 3cm, all meet the PBE statistic comparison demonstrating 
bioequivalence; hence, the weight of evidence for plume characteristics demonstrate 
bioequivalence of the test and reference products. 

x	 Please confirm if the Agency would support demonstration of equivalence of 
spray pattern area using primary measurements (i.e. Dmax and Dmin) for the 3 
cm spray pattern analysis? 

x	 If the Agency does not accept equivalence based on the use of the primary 
measures (i.e. Dmax and Dmin and weight of evidence for plume characteristics), 
would the Agency accept a comparison of the 3 cm spray pattern area data 

(b) (4) derived from the IVBE study for the reference product lots to the 
data set for the test product lots used in the IVBE study as an acceptable 
approach to provide a supplemental body of evidence to support the 
demonstration of equivalence for spray pattern area at 3 cm? 

Perrigo notes that because the test and reference lots used in this study are no longer in 
date, it would not be possible to repeat the evaluation of this attribute using the same 
product lots. 

x If the Agency still maintains that the spray pattern area at 3 cm for the 
demonstration of bioequivalence must be repeated would the Agency accept data 
from three new lots of both the Test and Reference products for this single test? 
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DBI’s Response:
	
Please be informed that primary measurements of Dmax and Dmin would not support 

equivalence of spray pattern testing. 


(b) (4) (b) (4) Assuming refers to lots of the test product; it is acceptable 
(b) (4) to conduct spray pattern analysis at 3 cm distance using reference lots and 

(b) (4) lots of the test product provided the lots of the test product is acceptable 
(b)by the office of product quality. Please submit all the necessary information regarding the (4)

(b) (4)  lots of the test product to office of product quality.  

It is also acceptable to conduct the spray pattern testing using three new lots of both test and 
reference products provided the test product lots used for testing are acceptable by the office 
of product quality. Please submit all the necessary information regarding the new test product 
lots to office of product quality. 

Comment #2: 
As described above in our question to product quality deficiency #1, Perrigo proposes to 
adopt the original process, as suggested by the Agency (headspace correction only), and 

(b) (4) commits to manufacture  batch. Full characterization of the 
(b) (4) batch (B, M, and E), with matching characterization of the first  of the batch, will be 

provided for Agency review along with 6 months of stability data. 

After reviewing Perrigo’s data and response to Product Quality deficiency #1, if 
the Office of Pharmaceutical Quality determines that the intended clinical portion 
of batch 08MM-050 is representative of the commercial manufacturing process 
suggested by the Agency, would the Division of Bioequivalence consider the 
clinical supplies of batch 08MM-050 a successful product batch suitable for 
establishing bioequivalence? 

Additionally, Perrigo can provide clear evidence to mitigate the concerns that the Office 
of Study Integrity and Surveillance (OSIS) has regarding the PK and PD studies. Please 
see the comments and questions for bioequivalence deficiencies #5 and #6 below. 

DBI’s Response: 
If the Office of Pharmaceutical Quality determines that the test product batch # 08MM-
050 is representative of the commercial batch, then the pharmacokinetic study (study # 
10825302) conducted using this batch is acceptable from a bioequivalence perspective since 
there are no other pending bioequivalence deficiencies for the pharmacokinetic study. 
However, the pharmacodynamic study (study # PRG-723) will be still unacceptable pending 
the concerns of Office of Study Integrity and Surveillance (OSIS).  

Comment #3: 
There is no discrepancy that exists between the randomization schedule created on 
January 15, 2010 (which directed execution of the clinical packaging, subject enrollment, 
and statistical analysis), and the treatment assignments in the clinical study report. While 
it is true that the treatment identifiers in Protocol amendments #1 and #2 differ from the 
clinical study report treatment assignments, the protocol amendments were intended to 



 

    
 

 

 

 

  
    

serve as an example of the randomized treatment schematic but were never intended to 
be, nor could they ever have been used as, the official set of treatment identifiers for the 
study. Perrigo can provide definitive information and documents to demonstrate that the 
integrity between the development of the randomization labels on January 15, 2010 
through clinical packaging, subject enrollment, and statistical analysis was not and thus 
has not been compromised. All original code blinding scratch off stickers remain intact 
and can be uncovered at the Agency’s will and shall definitively correlate with each 
subjects’ treatment assignments denoted in the analysis of the clinical study report and 
not the protocol amendments. 

x	 This observation was not part of OSIS clinical study site audit observations. 
Therefore, we wish to obtain clarification from the Agency that a response to 
Bioequivalence deficiency 5.a in our CRL amendment would be reviewed by the 
Agency. 

DBI’s Response: 
We would like to clarify that response to Bioequivalence deficiency 5.a would be reviewed 
by the Agency. 

Comment #4: 
Regarding questions 5.b and 5.c, it is not clear to Perrigo if these are questions to be 
addressed in our CRL response or simply a notification of clinical study site audit 
observations cited by OSIS. Nonetheless, Perrigo would like to have the opportunity to 
provide clear evidence through supporting documentation that, although the original 
codeblinding scratch-off stickers were not present at the clinical site(s) at the time of the 
OSIS inspection, at no time did Perrigo have possession of the original code-blinding 
scratch-off stickers prior to database lock, prior to statistical analysis, nor prior to the 
ANDA submission and that the integrity of these original code-blinding scratch-off 
stickers was and remains intact. Further, should the Agency wish to verify the integrity of 
these labels and confirm that the treatment assignments correlate with the data provided 
in the clinical study report, they may do so at will or Perrigo proposes to fund this 
activity using a designated vendor of the Agency’s choice. Perrigo can provide complete 
information to verify the events and facts. We submit to the Agency the following 
clarifying questions. 

x	 Will the Agency give consideration to a CRL response to questions 5.a through 
5.c? 

x	 If so, will this response be reviewed by the Division of Bioequivalence and the 
Office of Study Integrity and Surveillance? 

DBI’s Response: 
Please submit all the necessary additional documentation you wish to submit in support of 
your response to questions 5.a through 5.c and the response would be reviewed by DBI is 
consultation with OSIS. 

Comment #5: 



 

 
 

   

Although this does not provide for locating the missing investigational records, Perrigo 
can provide new statistical analysis that demonstrates that the study continues to meet 
the OGD BE guidance requirement of 90% CI 67-150% when 1) the three randomized 
subjects are removed and 2) when the entire clinical site’s data is removed from the 
statistical analysis. 

x Will the Agency give consideration to a CRL response to question 6? 

x If so, will this response be reviewed by the Division of Bioequivalence and the 
Office of Study Integrity and Surveillance? 

DBI’s Response: 
Please be informed that DBI would give consideration to your response to bioequivalence 
deficiency # 6 and the response will be reviewed by DBI in consultation with OSIS. 

The bioequivalence comments provided in this communication are comprehensive as of 
issuance. However, these comments are subject to revision if additional concerns raised 
by chemistry, manufacturing and controls, microbiology, labeling, other scientific or 
regulatory issues or inspectional results arise in the future. Please be advised that these 
concerns may result in the need for additional bioequivalence information and/or studies, 
or may result in a conclusion that the proposed formulation is not approvable. 

Sincerely yours, 

{See appended electronic signature page} 

Bing V. Li, Ph.D. 
Acting Director, Division of Bioequivalence 1 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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REVIEW OF TWO AMENDMENTS AND OSIS INSPECTION REPORTS 

EXECUTIVE SUMMARY 

This is the first generic drug appJ;cation. 

In the original application, the film submitted the results of the following studies 
comparing the Test and Reference products: one single-dose fasting phaimacokinetic 
bioequivalence (BE) study (#10825302), one clinical pharmacodynamics study (#PRG­
723), and five types of in vitro bioequivalence studies (single actuation content, 
aerodynamic particle size distribution by cascade impactor, spray pattern, plume 
geomehy and priming/re-priming). In addition, the film also submitted the paiticle size 
distribution by laser diffraction, which is not recommended per Dmg Specific 
Bioequivalence Guidance of Albuterol Sulfate MDI1

. The findings and outcome of the 
studies are summarized as follows: 

Fasting study: The fasting BE study was designed as a single-dose, two-way crossover 
study on healthy subjects. The film's fasting BE study was inadequate due to 
bioanalytical deficiencies. The results of the BE study are summarized in the table below: 

Albuterol Sulfate Inhalation Ael"Osol 

Dose: 2 x 90 mcg/lnhalation 


http://wwwfda.gov/downloads/Drugs/GuidanceCoIDJ>lianceRegulat01yinformation/Guidances/UCM34698 
5.pdf 

http://wwwfda.gov/downloads/Drugs/GuidanceCoIDJ>lianceRegulat01yinformation/Guidances/UCM34698


I 
Fasting Bioequivalence Study No. 10825302, N=24 (Male=l7 and Female=7) 

Least Squares Geometric Means, Ratio of Means, and 90% Confidence Inte1'Vals 

I Parameter (units) Test N RLD N Ratio 90% C.I . 

I AUCO-t (hr *pg/ml) 3777.60 24 3883.57 24 0.97 91.67 103.21 

I AUCoo (hr *pg/ml) 4027.62 24 4146.43 24 0.97 91.81 102.77 

I Cmax (pg/ml) 562.71 24 603 .18 24 0.93 84.74 102.70 

Five types of in vitro bioequivalence studies: All of the in vitro BE studies were found 
inadequate due to the multiple deficiencies. 

Pharmacodvnamics BE study: A bronchoprovocation pharmacodynamic study was 
conducted. The study was designed as a multi-center, randomized, double-blind, five-way 
crossover study comparing the test and reference products using a methacholine 
challenge design in asthmatic subjects. The 90% confidence interval for the relative 
bioavailability (F) falls within the 67.00 - 150.00% BE criteria. However, the fnm's 
pha1macodynamics study was inadequate due to clinical deficiencies. The results of the 
phaimacodynamics study (reviewer calculated) ai·e summarized in the table below: 

Method N F (Test/Reference) 900/oCI 
Using both Doses (0.09 mg 
and 0.18 mg to calculate F) 

93 1.17 102.68%- 132.85% 

A complete response letter dated 04/13/2015 was sent to the fum2. 

In the cuITent amendment dated 07/01/2015, the firm responded to the above mentioned 
deficiencies. The fum's responses are still inadequate. 

Due to the introduction of a dose counter actuator on the RLD (ProAir HF A Inhalation 
Aerosol) in 2013, the fum conducted the additional in vitro BE studies comparing the test 
product with dose counter actuator with the reference product with dose counter actuator, 
and the fum submitted its study results in an amendment dated 07/03/2013. The cmTent 
reviewer reviewed the amendment, and found these in vitro studies are inadequate. 

There ai·e no necessaiy or pending Office of Study Integrity and Smveillance (OSIS) 
inspections of the clinical or analytical sites used for the cmTent ANDA. The inspections 
for the clinical sites and analytical site of the cunent application have been conducted. 

Review of a ' New' inspection of the analytical and clinical sites: The OSIS 
inspection reports for the current ANDA as the parent application are reviewed in 
the current document. The reviewer has identified systemic deficiencies. 

Impact of the OSIS Inspection on the Parent ANDA (current ANDA): 

2 DARRTS, ANDA 203760, COR-ANDACTION-09 (Complete Response), 04/13/2015 



 
 

 
 

  

  

 

  

 

 

   

The OSIS report review is considered inadequate for the current ANDA due to the fact 
that the findings influenced the study results of the current study. 

Analytical Site Findings Summary: 
(b) (4) 1) 

2) 

Clinical Sites Findings Summary: 
1) The blinding codes were not kept at the site prior to subject enrollment and until 

the inspection. The data integrity is significantly compromised and there is no 
assurance that the labels came from the same kits used in the study. 

2) There was a discrepancy in the assigned treatments between the randomization 
schedule in the study report and the protocol. It could not be confirmed if the 
subjects received the correct study treatment (i.e., test or reference product) as per 
the treatment randomization schedule. 

3) Failed to retain some of the subjects’ investigational records. This compromises 
the integrity of the data and raises concerns on the safety of the subjects enrolled 
in the study. 

Following the inspections for the clinical sites, the OSIS reviewer recommends that data 
from study PRG-723 are NOT acceptable for further Agency review.  

OSIS Inspectional Findings’ Impact on Other Related ANDAs: 

OSIS report contains systemic findings, and, therefore, should be reviewed 
separately for the impact on the related ANDAs. 

The PM should assign all related ANDAs for review to determine the acceptability 
of respective studies conducted at the same analytical laboratories. 

Isolated Systemic 

Deficiencies identified on Product Quality which effects the BE decision: 

The Office of Pharmaceutical Quality (OPQ) concerns that the bio batch (08MM-50) 
used for clinical study was not representative of the whole batch. The Division of 
Bioequivalence concurs with the OPQ’s recommendation that batch # 08MM-050 is not 



  

 

representative of the commercial batch and since the pharmacokinetic (PK) and 
pharmacodynamic (PD) studies were conducted using this batch, both PK and PD studies 
are unacceptable and the firm will be asked to repeat these studies. (refer to deficiency # 
24 for details). 

The application is inadequate with deficiencies. 
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3 SUBMISSION SUMMARY 

3.1 Responses from the firm in the current amendment 

Deficiency # 1
 
Please provide the Certificate of Analysis (CoA) of the reference product lot # AEA13B. 

Firm’s Response: 
The Certificate of Analysis for ProAir HFA Metered Dose Inhaler Reference Listed Drug 
Lot AEA13B is provided with this amendment. 

Reviewer’s Comments: 

1.		 The firm provided the certificate of Analysis of the reference product lot # 
AEA13B (Please see appendix section of the current review). The assay testing 
was conducted on 02/03/2009 and the pivotal fasting study was initiated on 

one month prior to the fasting study. 
03/17/2009. Therefore, based on the above information the testing was conducted 

2.		 The potency of the test and reference products were comparable. 

3.		 The firm’s response to deficiency # 1 is adequate. 

Deficiency # 2
 
Per your analytical report for the fasting study (# 10825302), there were seven rejected 
batch runs for albuterol (Run ID #s 1AFGI, 4AFGI, 7AFGI, 8AFGI, 9AFGI, 13AFGI and 
14AFGI). You provided the specific reasons for rejection of the batch runs in the 
analytical report. However, you did not include the original data to support the reasons 
for batch rejections. Therefore, please submit the raw data for calibration standards, 



 

 

 

 
  

  

  

   

quality control (QC) samples and study samples, such as peak area of analyte and 
internal standard, calculated concentration, etc. of the failed batches. 

In addition, you did not include those rejected batches in the calculation of repeat 
percentage in the “Reanalysis of Study Samples” Table. For the future submissions, 
please include all analytical repeats, including failed repeat runs, in the “Reanalysis of 
Study Samples” Table. 

Firm’s Response: 
Perrigo hereby submits the raw data (Section 5.3.1.2) for calibration standards, quality 
control (QC) samples and study samples, including the peak area of the analyte and 
internal standard, calculated concentration, response ratio, and other related raw results 
from the rejected batch runs. 

Also, Perrigo acknowledges FDAs comment and in the future will submit all analytical 
repeats, including failed repeat runs, in the “Reanalysis of Study Samples” Table. 

Reviewer’s Comments: 

1.		 The firm provided the original data for the rejected run #s 1AFGI, 4AFGI, 
7AFGI, 8AFGI, 9AFGI, 13AFGI and 14AFGI. The data provided supports the 
reasons for batch rejections. 

2.		 In addition, the firm also acknowledged that in future all analytical repeats 
including failed repeat runs will be included in the “reanalysis of study samples” 
summary table. 

3.		 The firm’s response to deficiency # 2 is adequate. 

Deficiency # 3 
Please provide detailed study reports for all the in vitro equivalence studies. 

Firm’s Response: 
Detailed study reports for all the in vitro equivalence studies (Study TTP-CBJ-M0050 
and Study TTP-CBJ-M0132) are provided in section 5.3.1.3. 

Reviewer’s Comments: 

1.		 The firm provided the detailed study reports for all the in vitro bioequivalence 
studies. 

2.		 The firm’s response to deficiency # 3 is adequate. 

Deficiency # 4 
Manual actuation was used for conducting Single Actuation Content Test, Priming/Re-
Priming, Aerodynamic Particle Size Distribution by Cascade Impaction and Particle Size 



Distribution by Laser Diffraction. You on~y indicated that both test and reference 
products were tested under the same instrumental conditions. Please provide the 
information regarding whether the test was conducted under blinded conditions to avoid 
the operator's bias. 

Firm's Response: 
The details of the blinding conditions used to avoid operator bias in the conduct of the in 
vitro studies supporting ANDA 203760, are provided in the foll detailed summaiy rep01ts 
(Study TTP-CBJ-M0050 and Study TTP-CBJ-M0132) in Section 5.3.1.3 supplied in 
response to IVBE deficiency item 3. Infonnation relating to blinding is contained in 
Section Ill.B of each repott. The relevant excerpt from the report is reproduced below for 
the convenience of the assessor. 

"T and R drug product inhalers were randomized and blinded prior to execution of this 
study. For each T product lot, an equal number of units were selected from the beginning 
(B), middle (M), and end (E) of batch. R product was obtained from commercial sources 
and therefore assumed to be representative of B, M, and E of drug product batch. 

The individual canister and actuator for each inhaler from both the T and R products were 
individually numbered to assure the same canister and actuator (canister and actuator 
combination hereafter referred to as ' inhaler ') remained together throughout all testing. 
Once all information was recorded, ten inhalers from each lot were selected for each in­
vitro BE test (e.g. prime/reprime, single actuation content, etc) and placed into containers 
separated by test to be perfo1med. Reserve inhalers were held in sepai·ate containers 
segregated by lot number. 

For each test to be perfo1med, the inhalers were analyzed in a random order. A single 
analyst tested an equal number of T and R inhalers across each product lot (e.g. if 6 tests 
were perfo1med in a given day, the analyst tested 3 R and 3 T inhalers equally distributed 
across 3 lots of T and R, respectively) in a random manner (i.e. interdispersing R and T 
product) using the same testing apparatus. (l>l<

4
l 

For the APSD by CI test the same test equipment refers to the use of the same 
mouthpiece, induction po1t, (l>H• and vacuum source. These controls were put in place to 
minimize any analytical bias and maximize the probability that ttue differences between 
the T and R products would be cleai-Iy discerned. In the event of a deviation from the 
testing routine (e.g, if an analyst tested a higher number of T inhalers relative to R 
inhalers, a system suitability failure, etc) the protocol requirement was for the unit(s) 
tested without a paired unit from the other product to be retested on a subsequent date 
with a paired unit from the other product to ensure that testing occurred in a balanced 
manner with minimal bias. 

To blind the study, all data analyses (i.e post-actuation evaluations of the collected data) 
were perfo1med sepai·ately from the sample analysis and by different people who only 
had knowledge of the blinded inhaler number so the actual inhaler identity or source of 
the data i.e. T or R was not known hence the anal sis was not biased. 4 

I 
(b)(4 



 

  

 

  
  

 

 
 

 

(b) (4) 

Reviewer’s Comments: 

1.		 Though manual actuation was used for conducting Single Actuation Content Test, 
Priming/Re-Priming, Aerodynamic Particle Size Distribution by Cascade 
Impaction and Particle Size Distribution by Laser Diffraction, based on the 
information provided by the firm, both test and reference products were 
randomized. All data analyses were performed by different people who did not 
involve in the testing and sample collection thus preventing operator bias. 
Therefore, the use of manual actuation for the above mentioned tests is 
acceptable. 

2.		 The firm’s response to deficiency # 4 is adequate. 

Deficiency # 5 
For Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic 
Particle Size Distribution by Cascade Impaction Study you did not provide 100% raw 
numerical data (analyst’s printouts) for all analytical runs (accepted and rejected) 
conducted during the HPLC sample analysis of these studies. The raw numerical data 
should include the data of peak area/height for the drug, dilution factor (if any), and the 
corresponding concentration for each assayed and reassayed sample of all samples, 
calibration standard concentration samples, and quality control samples. 

Firm’s Response: 
In FDA’s written responses received May 22, 2015 to Perrigo’s Post Complete Response 
Teleconference Meeting Request dated April 24, 2015, FDA agreed that the firm need 
not provide 100% numerical data at this time. A copy of the relevant question and 
response is provided below: 

Question 6: Perrigo is requesting confirmation whether the agency wants to review the 
same raw numerical data that was reviewed during the IVBE audit, and clarification on 
the distinction between bioequivalence deficiencies #5 and #6 with regard to the number 
of chromatograms to be submitted. 

DBI’s Response: Please be advised that DBI is not requesting the 100% raw numerical 
data at this time, but suggests that you keep the raw data available should that be needed 
in the future review processes. 

We also would like to clarify that bioequivalence deficiency #5 is related to submission of 
100% raw numerical data and bioequivalence deficiency #6 is related to submission of 
20% of chromatograms. While it is not necessary at this time to submit the 100% raw 
numerical data, please submit 20% chromatograms from Single Actuation Content Study, 



 

   
 

 
  

  

  

   
 

 
  

Priming and Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade 
Impaction Study. 

Regarding the submission of 20% chromatograms from Single Actuation Content Study, 
Priming and Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade 
Impaction Study, please see the response to bioequivalence deficiency 6 below. 

Reviewer’s Comments: 

1.		 The firm requested a post complete response meeting request to request 
confirmation from the agency for not providing 100% raw numerical data and the 
Division of Bioequivalence I agreed to the firm’s request that it may not submit 
100% raw numerical data at this time. However, suggested the firm to keep the  
raw data available should that be needed in the future review processes3. 

2.		 Therefore, it is acceptable that the firm did not submit the 100% raw numerical  
data at this time. 

3.		 The firm’s response to deficiency # 5 is adequate. 

Deficiency # 6 
Please submit 20% of the chromatograms from Single Actuation Content Study, Priming 
& Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction 
Study. 

Firm’s Response: 
20% of the chromatograms from Single Actuation Content Study, Priming & Re-Priming 
Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study have 
been provided in Study TTP-CBJ-M0050 and Study TTP-CBJ-M0132 located in section 
5.3.1.3. 

Reviewer’s Comments: 

1.		 The firm submitted the 20% chromatograms from Single Actuation Content 
Study, Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution 
by Cascade Impaction Study and the chromatograms are acceptable. 

2.		 The firm’s response to deficiency # 6 is adequate. 

Deficiency # 7 
You did not provide the validation data for the manual spray pump actuator for the SAC 
testing. Please submit the data using formatted summary tables. You may reference the 

3 Panorama Database, Project # ANDA-203760-GI-1-Meeting-20, Discipline Response to Questions, 
Document # 203760NA04242015_post CR meeting response.doc, Author: Vipra Kundoor, Version: 04, 
Updated 05/06/2015 



CTD tables designed for nasal spray drng products (where applicable) from the FDA 's 
website at the following location: 
http://www.(da.gov/downloads/Drugs/DevelopmentApprova!Process/HowDrngsareDevel 
opedandApproved/Approva/Applications/AbbreviatedNewDrugApplicationANDAGeneric 
s/UCM209446.pdf 

Firm's Response: 
Validation data for the manual spray pump actuator for the SAC testing are provided in 
the full detailed summruy repo1is supplied in response to IVBE deficiency item 3. 
Infonnation has been provided in the requested CID fo1mat and can be found in 
Appendices of each rep01i. An excerpt from the repo1i is provided below for the 
convenience of the assessor. 

(6JT4 

Reviewer's Comments: 

I. 	 The furn provided the manual actuation data for the Single Actuation Content 
testing and the data is acceptable. 

http://www.(da.gov/downloads/Drugs/DevelopmentApprova!Process/HowDrngsareDevel


2. 	 The fnm's response to deficiency# 7 is adequate. 

Deficiency # 8 
Please indicate if stock solutions and working standards unde1went freeze-thaw cycles 
prior to use. Ifso, please submit the appropriate data to demonstrate stability. 

Firm's Response: 
The stock solutions and working standard utilized in both in-vitro bioequivalence studies 
are stable at ambient storage conditions. Stabili of these solutions was established in the 
res ective validation reports 16f~I and 

lbf<-4> provide in section 3.2.P.5.3 of sequence 0000). Stock solutions 
-----~........~~_,..__,..


and workin~andards were stored at ambi~nt conditions during_the ~ntire of the stud 
(b/[41 

Reviewer's Comments: 

1. 	 The fnm confomed that neither the stock solutions nor the working standards 
unde1went freeze-thaw cycles and were stored at ambient conditions during the 
entirety of the study. Therefore, it is acceptable that the fnm did not provide the 
freeze-thaw stability data. 

2. 	 The fnm's response to deficiency# 8 is adequate. 

Deficiency# 9 

Please provide working standards refrigerator stability data. 


Firm's Response: 
Please refer to response for Bioequivalence deficiency item 8 regarding working standard 
stability established during validation. Because the stability of the working standards was 
established at ambient storage, refrigerated storage was not required, and therefore 
refrigerated stability was not dete1mined. 

Reviewer's Comments: 

1. 	 The fnm mentioned that the working standards were stored at ambient conditions 
during the entirety of the study. Therefore, it is acceptable that the film did not 
conduct the refrigerator stability. 



2. 	 The fnm's response to deficiency# 9 is adequate. 

Deficiency # 10 
As per the in vitro swnmmy tables you submitted, the Priming and Re-priming_ study wgi 
conducted between Februmy - April 2009. However, your SOP l6ll 

f or Priming and Re-priming testing was effective f rom bH
4 
> Please justify how you 

objectively conducted the study without a p re-established SOP. 

Firm's Response: 
The Priming and Re-priming study conducted between Februaiy - April 2009 utilized 
SOP# l6Y~l Testing was conducted for Prime 
on Feb 11, 2009 and for Reprime on April 3, 2009. This method was validated prior to 
the execution of the study. Prior to submission of ANDA 203760 all analytical test 
methods suppo1iing the analysis of the drug product were assigned new method numbers 
to distinguish ben;veen the filed proposed commercial method and previous development 
method. No changes to the method instruction details were implemented as paii of this 
change control, although safety info1mation was added to this method. In the case of the 
method utilized for the Primina and Re-Primina stud l6H

4 was 
(b)(4

assigned new method number 	 as pa1t 
1~-----------------of a change control lb><

4 

>JI .d d . S .The histories of changes to the method 	 are prov1 e m ect10n 
io--~-----~~~~--

3. 2.P. 8. 3. 2. l.5. 1 of the original ANDA su llllss10n. 

Reviewer's Comments: 

1. The fnm mentioned that Priming and Re-priming study was conducted as per 
SOP# l6ft4 This SOP was effective lbTI

4
l which was 

prior to the execution of the study. The fnm updated this SOP with additional 
safety inf01mation in < 

5
ff

4 The fnm also mentioned that prior to the 
submission of ANDA 203760, all analytical test methods were assigned new 
method numbers to distinguish between the filed proposed commercial method 
and previous development method. In this process SOP 	 11>>!4 
(6ff4 . 	 (b) (4 

was assigned new number 
(b :.tl 	 ------------------ ­

lblT4 of2. 	 The followin table lists the summaiy of changes from 
SOP # l6>< -------- ­



Method Histor ' 

(6) [4l
3. There were no major procedural changes between 

~~~~~~~~~~-

methods. The film's response to deficiency# 10 is adequate. 

Deficiency # 11 

You did not provide number ofactuations (i.e., how many actuations were employed in 

the CI test) and the sequential number ofactuation (e.g. the 6th-11th sprays/actuations) 

used in the Cascade Impaction test. Please provide this information. 


Firm's Response: 
Info1mation on the number of actuations and sequence of actuations for the cascade 
impaction test are provided in the full detailed summaiy repo1t s (Study TTP-CBJ-M0050 
and Study TTP-CBJ-M0132 provided in section 5.3.1.3.) supplied in response to IVBE 
deficiency item 3. Info1mation can be found in Section VI.A of each rep01t. An excerpt of 
the relevant inf01mation from the repo1t is provided below for convenience. 

The APSD test was conducted at the B and E life stages of the inhaler using a flow rate of 
30 L/min usina USP <60 l> Appai·atus 1, Apparatus 6 using validated test method 

>fCil for the collection of samples; validated test method lbT Cil 

for the HPLC analysis of the collected samples. Each APSD 
dete1mination was conducted on a single collected actuation following three priming 
actuations which were sprayed to waste. 

APSD by Cascade Impaction was perfo1med at B (1st labeled dose) and E (dose 196) life 
stage. The E life stage dose was selected to allow for a retest of the canister at E life stage 
in the event of the first dete1mination not meeting method mass balance criteria. The 
mass balance results for beginning of life were confumed prior to proceeding with firing 
down the canister to obtain the end of life testing. After mass balance results were 



 
 

 
  

  

 

  
 

  

  

 

 
  

(b) (4) confirmed for the beginning of life , each product canister was fired to actuation 192 
(b) (4) to reach the E life stage according to the procedures outlined in . 

For end of life testing, an APSD by CI determination was performed on actuation 196 
(b) (4) according to actuator after delivering three 

priming actuations (actuations 193 – 195) to waste. For mass balance re-tests at B life 
stage three priming shots (actuations 2 – 4) would be sprayed to waste prior to collecting 
the next labeled dose (actuation 5) for the mass balance. 

Reviewer’s Comments: 

1.		 The firm provided the actuation #s used for conducting APSD testing. The 
beginning of life testing was conducted by priming 3 actuations (# 1 – 3) into 
waste and actuation # 4 was used for testing. The end of life testing was 
conducted by priming 3 actuations (# 193 – 195) into waste and actuation # 196 
was used for testing. 

2.		 Since, the number of actuations used for APSD testing is less than 10, the 
actuations used by the firm is acceptable. 

3.		 The firm’s response to deficiency # 11 is adequate. 

Deficiency # 12 
According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the 
APSD test should be performed at both beginning and end lifestages of the product. 
However, you only conducted the test at the beginning lifestage, indicated in your SAS 
dataset as “B”. Please conduct the test at both beginning and end lifestages of the 
product as recommended by Albuterol Sulfate MDI guidance. 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guid 
ances/UCM346985.pdf 

Firm’s Response: 
The In-Vitro Bioequivalence study submitted in ANDA 203760 was conducted in 2009 
prior to the issuance of the Albuterol Sulfate MDI guidance. The 2009 study was 
executed according to guidance obtained in an Industry Meeting held between the FDA 

(b) (4) Office of Generic Drugs, the Perrigo Company (ANDA Sponsor), 
(b) (4) on May 5, 2008 in which only beginning life stage APSD 

testing was recommended. 

Subsequent to the release of the Albuterol Sulfate MDI BE guidance in 2013, a second 
in-vitro BE study was performed to support the addition of a dose counter  to the test  
product. This second study, TTP-CBJ-M0132 (in section 5.3.1.3) included APSD testing 
which included both beginning and end life stages. 

Reviewer’s Comments: 

http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guid


I. 	 The fnm mentioned that additional APSD testing was conducted at both 
beginning and end life stages of the product. The firm provided the study repott of 
the new APSD study conducted at the beginning and end life stages of the product 
and did not provide the SAS data in xpt foimat. However, the fnm provided the 
data in pdf foimat. The reviewer conve1ied the pdf files to excel and run the SAS 
analysis. For detailed review of the new APSD testing conducted at beginning and 
end stages please refer to section # 4 of the cmTent review. 

2. 	 The fnm's response to deficiency# 12 is adequate. 

Deficiency# 13 
Please specify how many quality control samples were used in each analytical run and at 
what concentrations. According to the Guidance for Indust1y: Bioavailability and 
Bioequivalence Studies for Nasal Aerosols and Nasal Sprays for Local Actions (April 
2003) : "analytical runs include at least three or more concentrations of quality control 
samples that represent the entire range of the standard curve or the expected 
concentration range of samples fl-om the varfous stages of the CI. " This is also 
applicable to the same test ofinhalation drug product. 

Firm's Response: _ 
A single quality control sample lb>f

4
l was used in the analysis of the cascade 

impaction samples in the in-vitro bioequivalence studies suppo1ting the Albuterol Sulfate 
Inhalation Aerosol dtug product. Validation data su~01t that the HPLC anal sis method 
is linear over a concentration range of IT4 

141lb> . Samples having concentrations within 
the estabfi.shed linear range of the metl:iOd are therefore valid. A !Y:pical sample 

· h d. · ><"1concentration range across t e casca e rmpactor ts . Accuracy 
ex eriments suppoli.ino the validation of the method demonstrated accurate recove1y 

(l>r!4~ • 
concentration range. 

The in-vitro BE studies supp01ting ANDA 207370 were conducted according to direction 
from the Agency given in a meetino held between the Office of Generic Dm~ the 
PeITigo Company (ANDA Sponsor), (6)!

4 

--~~-.-.--:-.......~~~~~..,-~~-..-~~.,----
on May 5, 2008 (Meeting Minutes provided in this amendment for reviewer 
convenience). 

Subsequently, the studies were conducted in accordance with the FDA Draft Guidance on 
Albuterol Sulfate ublished in A ril 2013 (revised in Jun 2013). (6)f

4I
(b) ~ 

Nasal spray products are desiillled t() avoid the delivery of dti.1g to the lungs. As a result, 
the amount of small paiticles <ifl delivered to the cascade impactor for a nasal spray 
in propo1iion to the overall dose would be small and contrast from the am onnt of small 
particles delivered to the cascade impactor for an inhalation aerosol. In tmn, the 



concentration of drng in samples recovered from the deposition sites (i.e. cups) within the 
impactor for a nasal spray would be much lower relative to the concentration of drng in 
samples recovered from the external accessories (i.e. induction po1t~ expansion globe, 
etc). This phenomenon would result in a wider concentration range needing to be 
examined for a nasal product compai·ed to what would be obse1ved for an inhalation 
aerosol. 

Reviewer's Comments: 

1. 	 The film mentioned that a single quality control sample (bf<•l was used in 
the analysis of cascade impaction samples. All the in vitro BE studies were 
conducted according to the direction from the Agency given in a meeting held 
between the Office of Generic Om s the Peniao Company (ANDA Sponsor), 

!bTI
4 on 05/05/2008 (please 

,__~~-----:-.,.---.---~--=-------..,.--~-------refer to appendix section of the cmTent review for the meeting minutes) and in 
accordance with the FDA Draft Guidance on Albuterol Sulfate ublished in AJ:iril 
2013 revised June 2013 . b r4l 

(b)(4 

2. Accordin to the HPLC method validation conducted b the fnm the method was 
lti)(4 1 

(b)( 

(b)(4 Th £ . . ere ore, it is 
acceptable that tilefinn used only one quality control'_sampiefor the analysis of_ ­
cascade impaction samples. Please refer to OSIS finding # 2 for the analytical site 

!bTC
4 where the OSIS reviewer was also of the opinion that lack of 

-..,....---.....,,...~-

designated QC samples should not impact the data integrity. 

3. 	 The fnm's response to deficiency# 13 is adequate. 

Deficiency# 14 
According to the Drug Spedfic Bioequivalence Guidance ofAlbuterol Sulfate MDL the 
Spray Pattern should be peifonned at the beginning lifestage of the product at two 
different distances from the actuator orifice. The selected distances should be at least 3 
cm apart and based on the range of3 to 7 cm from the reference product mouthpiece. It 
should also be noted that the distance between the actuator orifice and the point of 
spray pattern measurement should be the same for test and reference products. 

In the current ANDA, you conducted spray pattern test at 3 cm and 6 cm from the 
actuator mouthpiece. However, it is not clear from your submission whether the selected 
3 cm and 6 cm distances are from the actuator mouthpiece of the reference product. 
Therefore, please clarify whether the 3 cm and 6 cm distances are ffom the reference 
product actuator mouthpiece. In addition, please confirm whether the distances between 



-----

the actuator orifice to the point ofspray pattern measurements are the same for the test 
and reference products. 

Firm's Response: 
. . ------------------------..>IT~ dA non-nnpactlon ---~-~~J was use 

to determine the spray pattern at distances of 3cm (30 mm) and 6 cm ( 60 mm) from the R 
actuator mouthpiece. The distance from the spray orifice to the end of the actuator 

. 	 (b)(4
mouthpiece was the same for both the R and T actuators. 

Reviewer's Comments: 

I. 	 The fnm confnmed that spray pattern testing was conducted at a distance of 3 cm 
and 6 cm from the actuator mouthpiece of the reference product. The fnm also 
mentioned that the distance from the spray orifice to the actuator mouthpiece was 

bl~ for both test and reference products. Therefore, based on the inf01mation 
-ov""' 1 .....pr - 1ded by the firm, the sp~uattem testing was conducted at a distance of ~

16>~ from the actuator orifice for both test 
and reference products. 

2. 	 The distance between the actuator orifice to the point of spray measurements are 
same for both the test and reference products. 

3. 	 The fnm's response to deficiency# 14 is adequate. 

Deficiency # 15 
According to the in vitro summar:Y_ table provided in Module 5.2, the effective date ofboth 
SOP #T (bTl'IJ. However, according to 
the SOP #s (bll

4 
the effective date ofboth the SOPs was 

lb 
4 

. Please clarify this dfacrepancy. 

onse: 
16 4 rr and SOP 

lb> 
14 

) were supplied to Perrigo in March of 2012 in ------=--.------o=-----,.,....-!.response to a Telephone Request for Info1mation from the Division of Bioequivalence on 
May 15, 2012 (responded to on May 18, 2012) relating to the review of ANDA 203760. 
The versions of the SOPs provided represented the cmTent versions of these respective 
SOPs at the time of the request. 

Durin the execution of the in-vitro BE study (TTP-CBJ-M0050 Part I SOP ))T4 

(b)(4lbll<t and SOP 
(b)(4~----- ._________________ 

There are no material differences between the version submitted in 2012 and those in 
effect at the time of the study. In both cases the SOPs were updated to include a reference 
to 14 No other changes were implemented. A copy of the versions 



of the SOP's effective at the time the study was executed has been included with this 
response. 

Reviewer's Comments: 

1. The fum mentioned that the s ray attem testing was conducted as er SOP # 
611 4

" and SOP <6IT > 
(b)(4µ....----.-­

However, m response to the telephone request 
or mf01mat10n from the Division of Bioequivalence on 05/15/2012, the fum 

.d d h . (ti)lifl f h .prov1 e t e cmTent vers10ns o t e respective 
SOPs. This was the reason for the discrepancy in the effective date of the SOP. 

ltifW · 2. The fum submitted the SOP m the current 
amendment. There are no eren-__---~'d11",.c"___ces m metho lllStruct10n details between 

IJT4 

3. The fnm's response to deficiency# 15 is adequate. 

Deficiency # 16 
Please provide the Intermediate Precision (By Date) data for the validation ofthe spray 
pattern test. 

Firm's Response: 
The Inte1mediate Precision (By Date) data for the validation of the spray pattern test are 
provided in the full detailed summruy reports (Study TTP-CBJ-M0050 and Study 
TTPCBJ-M0132, provided in section 5.3.1.3) supplied in response to IVBE deficiency 
item 3. Info1mation has been provided in the requested CTD format and can be found in 
Appendices of each repo1i . Because Analyst 1 and Analyst 2 each conducted their testing 
on separate dates, the data ru·e identical to the previously submitted inte1mediate (By 
Analyst) data. The relevant inf01mation from the repo1i is reproduced below for 
convemence. 

T able 431nterme d" iate p l'eCISIOD (B :y Da y ) - S;pray pattern 
Day 1 Area (mm') Ovalitv 

Dist 1 
30mm 

Dist 2 
60 nun 

Dist 1 
30 mm 

Dist 2 
60 lltllt 

1Vl ea11, 11 =10 174.8 383.6 1.129 1.148 
% RSD (Precision I Repeatability) 3.2% 3.1% 1.7% 3.2% 
Day 2 Area (mm2

) Ova lily 

D ist 1 
30 mm 

Dist 2 
60mm 

Oist 1 
30 mm 

Oist 2 
60 mm 

~lean, n =10 169.4 383.8 1.1 47 1.157 
% RSD (P recision / Repeatability) 4. 1% 5.1% 2.8% 2.8% 
% Difference (Day l vs. Day 2) 3. 1% 0.0% l.6% 0.7% 
Interday % RSD** 3.9% 4. 1% 2.4% 2.9% 
**RSD ofall Day 1 and Day 2 data 



   

   

  
 

 

 
      

  

Reviewer’s Comments: 

1.		 The firm submitted the intermediate precision data for spray pattern testing and 
the data is acceptable. 

2.		 The firm’s response to deficiency # 16 is adequate. 

Deficiency # 17 
You provided the spray pattern images and the accompanying raw data for 20% samples 
at both 3 cm and 6 cm distances. However, it is not clear from your submission whether 
the images are of the test or reference product.  Please clarify. 

Firm’s Response: 
The spray pattern images have been updated and provided with this response (attachment 
2 to Study TTP-CBJ-M0132 located in section 5.3.1.3) to indicate in the top right hand 
corner whether they relate to test to reference product. 

Reviewer’s Comments: 

1.		 The firm updated the spray pattern images to indicate whether they relate to test 
or reference product. 

2.		 The spray pattern images of the test and reference products were comparable. 

3.		 The firm’s response to deficiency # 17 is adequate. 

Deficiency # 18 
Please clarify whether the 6 cm distance selected for the Plume Geometry test is from the 
reference product actuator mouthpiece. In addition, please confirm whether the 
distances between the actuator orifice to the point of spray pattern measurements are the 
same for the test and reference products. 

Firm’s Response: 
(b) (4) A non-impaction was used 

to determine the plume geometry  at a distance  of 6  cm (60  mm)  from the R actuator 
mouthpiece (i.e. this distance is complementary to the farthest distance evaluated in the 



Dav l Plume An2le, 0 Plume Width, mm 
Mean L8.7 23 ] 
% RSD (Precision I Repeatability) Q ')0/. fLi?i:'< 
Ran2e 

!bTC4 

Day 2 Plume An2:1e, 0 Plume Width, mm 
Mean 20.2 25.0 
% RSD (Precision I Repeatability) L7.6% 17.9% 

Ran!l:e !bT~ -% Difference (Dav 1 vs. Dav 2) 8% 8% 
Inter Day % RSD"" L4 .0% 14.2% 

**RSD of all Day 1 and Day 2 data 

spray pattern test). The distance from the spray orifice to the end of the actuator 
mouthpiece was the same for both the R and T actuators 16

1T
4 The time sequence 

llill<l . 	 llill4was used to detenmne the plume geometry at a post 
actuat10n de ay tune, at which the plume is fully developed yet still in contact with the 
actuator orifice. Plume geometry sample images were collected IT 

4 
• 

Plume geometry was defined quantitatively in teims ofplume angle and width. 

Reviewer's Comments: 

1. 	 The firm confnmed that plume geometry testing was conducted at a distance of 6 
cm from the actuator mouthpiece of the reference product. The fnm also 
mentioned that the distance from the spray orifice to the actuator mouthpiece was 

ll>fW for both test and reference products. Therefore, based on the inf01mation -- the fnm the plume geometiy testing was conducted at a distance ofprovided b 
!bl\il from the actuator orifice for both test and reference 

pro ucts. 

2. 	 The firm's response to deficiency# 18 is adequate. 

Deficiency# 19 
Please provide the Intennediate Precision (By Date) data for the validation ofthe plume 
geometly test. 

Firm's Response: 
The Inteimediate Precision (By Date) data for the validation of the plume geometry test 
are provided in the full detailed summa1y reports (Study TTP-CBJ-M0050 and Study 
TTP-CBJ-MOl32, provided in section 5.3.1.2) supplied in response to IVBE deficiency 
item 3. Inf01mation has been provided in the requested CTD foimat and can be found in 
Appendices of each repoit. Because Analyst 1 and Analyst 2 each conducted their testing 
on separate dates, the data are identical to the previously submitted intermediate (By 
Analyst) data. The relevant infoimation from the repoit is reproduced below for the 
convenience of the reviewer. 

Table 45 Intermediate Precision (By Date) - Plume Geometry 



Table 46. Intermediate Precision (By An~llyst) - Plume Geometry 
Analyst 1 
Mean 
%RSD 

Plume Angle, 0 

18.7 
8.2% 

Plume Width, mm 
23 .1 
8.5% 

R ang:e 
Analyst 2 
Mean 
%RSD 
Rau2e 
% Difference (An:1lyst 1 vs. Analyst 2) 
Inter Analyst %RSD 

I 
Plume Angle, 0 

20.2 
17.6 

8% 
14.0% 

Plume Width, mm 
25 .0 

17.9% 

8% 
14.2% 

\U/\" J 

ID11.ifl 

Reviewer's Comments: 

1. 	 The firm submitted the intennediate precision data for plume geometry testing 
and the data is acceptable. 

2. 	 The fnm's response to deficiency# 19 is adequate. 

Deficiency # 20 

Please provide the certificate ofanalysis ofthe reference product lot# PAEF75A. 


Firm's Response: 

The Ce1tificate ofAnalysis for ProAir HF A Metered Dose Inhaler Reference Listed Drug 

Lot PAEF75A is provided with this amendment. 


Reviewer's Comments: 

1. 	 The fum provided the ce1tificate of Analysis of the reference product lot # 
PAEF75A (Please see appendix section of the cmTent review) . The assay testing 
was conducted on 06/02/2010 and the pharmacodynamic study was initiated on 
02/24/2010. Therefore, based on the above info1mation the testing was conducted 
three months after the strut of the phaimacodynamic study. 

2. 	 The potency of the test and reference products were compai·able. 

3. 	 The fnm's response to deficiency# 20 is adequate. 

Deficiency # 21 
You only provided the case report forms ofsubject #s >n& Please 
provide the case report forms ofall subjects included in the pharmacodynamic study . 

Firm's Response: 

All case repo1t fomis for all subjects randomized in the pha1macodynainic study have 

been submitted with this response. Please note the following transcription discrepancies 

in selected case repo1t fo1ms in the tables below. 




In the table below, the investiaator site staff mistakenly transcribed the randomization 
number of (bT<

5
l instead of 16ll

6 
" to a single page of the subject 16n6 case report f01m. 

t, # S . # R d . t' # Transcription Case report orm creemng an onuza 1011 . 
r~~~~~~~~-~~~~~~~~~~~-d1sc~. ~~~__re ancy~aue~s""'-"~='-.;.;;..;..';;.;.o.;;~ 

In the table below, the investigator site staff mistakenly transcribed each subject' s 
screening number on the case report fo1m pages mentioned below when they should have 
used the subjects' randomization (i.e. "drug kit number") number. The ti·anscription 
discrepancy stems from the identification mrmbers associated to each subject during the 
study. During the study there were two unique identification numbers associated with 
each subject based on the extent of their participation in the study. The first identification 
number was a "screening number" which identified each subject during Visit 1 and 2. 
The second identification number was given to subjects when they were eligible to be 
randomized (Visit 3). This second nmnber matched up to the drug kit number that 
contained the diug the subject used during the study. 

,,. #IS . #I R d . . #I Transcription I Transcription('ase repo1t J.Ollll creemng an 01111zat1011 d' 1screpancv nage\ s .1 .\ 
1 discreQancx 

llin6 

Reviewer's Comments: 

1. 	 The fnm provided the case report fo1ms. However, the case report fo1ms of all the 
subjects were not provided. Please refer to OSIS finding # 2 for California 
Allergy & Asthma Medical Group clinical site for the subjects with missing 
investigational study records for the phaimacodynamic study (PRG-723). As per 
the OSIS findings, the pha1macodynamic study (PRG-723) is not acceptable and 
the fnm will be asked to repeat the study; however, the fnm will be inf01med that 
the case rep011 forms for all the subjects in the pha1macodynamic study (PRG­
723) were not submitted as requested. 

2. 	 The fnm's response to deficiency# 21 is inadequate. 

Deficiency # 22 
Jn your submission (Module 5.3.4.1) for the study design ofPD study (# PRG-723), you 
indicated that ''placebo MDI" was used in treatments I through 5. However, you did not 
specify whether the ''placebo MDI" is the test or reference product placebo. Please 
clarify which placebo, test or reference placebo, were used in each treatment in your PD 
study. Jn addition, please provide the formulation ofthe placebo product. 

Firm's Response: 

The placebo MDI that was used in PD study # PRG-723 consisted of the "test product" 

canister (bl c.c and the "test product" 




actuator. Pe1Tigo was able to source both the actuator and canister that were comparable 
to the RLD product. This similarity allowed the PD study to be double dummy, double 
blind in design. Please see the table below which more clearly explains the source of the 
canisters and actuators throughout the study. 

Canister Actuator 
DOSE LEVEL PRODUCT 

MDI COMPONENTS SUPPLIED BY 

90 mcg TEST 
Test PERRIGOPERRIGO 

Placebo PERRIGO PERRIGO 

0 mcg 
Placebo PERRIGO PERRIGO 
Placebo PERRIGO PERRIGO 

The fo1mulation of the placebo product is included in the table below. 

Forrnulation Component 
I ltiH4 jAlcobol, USP 

%w/w I Theorerical Quanti!;X 12er MDI 
I 
I 
100 

(lifl'f) (bl (4 

II 
HFA-134a 
Total 

Reviewer 's Comments: 

I. 	 The fnm clarified that the placebo :MDI used in the phrumacodynamic study is of 
the test product. 

2. 	 The fnm also provided the composition of the placebo. The f01mulation of the 
placebo is same as the test product minus the active ingredient. 

3. 	 The fnm's response to deficiency# 22 is adequate. 

Deficiency # 23 
Following the inspection of th~ analytical sit CbH

4 

111141by the Office ofScientific Investigation (OSI) (for the 
BE studies fr,....01n_ot.her arpip_,,- ations), Form FDA-483 issued. Subsequently, __ _ ""- _ __ b:c- - was the 
ana~ytical site provided its responses to Form 483 and those responses were included in 
the final evaluation by the OSI. 



For considering the impact of similar study conduct and site practices by the same 
anazytical facility on the BE study ofthe current ANDA, the DBI reviewed the above OSI 
inspection report and found that the following objectionable finding by the OSI at the 
ana~ytical site could potentially compromise the integrity of the study of the current 
application as well: 

(bf('I 

Please address the above systemic finding by the OSI with respect to its impact on the 
fasting BE study (# 10825302) ofthe current ANDA. 

Firm's Res onse: 
!bTr

4
l was inspected by the FDA and Office of Scientific Investi~tion 

_ 

issued a Form 483 findin~ !blT
4
l 

........_ (bJ<4[]ne~fi~JJ:\l the..stud~amnJes were_!bTf' 



lblT4 

Reviewer's Comments: 

1. 	 For the fasting study (# 10825302) in the cunent ANDA, the analyte stability was 
demonstrated under the actual conditions of sam le handling and storaae. (6fr4 

(b) 

2. 	 Since, the analyte stability was demonstrated under the actual conditions of 
sample handling and storage, the OSIS finding should not have an impact on the 
study outcome. 

3. The fum' s response to deficiency# 23 is adequate. 

Deficiency # 24 



Based on the following deficiency issued by Office ofPharmaceutical Quality (deficiency 
#34 in Product Quality Section), the Office ofPharmaceutical Quality (OPQ) concerns 
that the bio batch (OBMM-50) used f or clinical study was not representative ofthe whole 
batch. 

"We have significant concerns of the exhibit batches and regulat01y batches you have 
provided. The (6ff

4 batch OBMM-50 which were used or clinical and 
,.$lahilitJ1 te,."-f.«..Jj!£1".e. uot_uvre~«entatfoe. of tbe_.wb.ole_hntcb (6~~~4 

(b)(
41Therefore we recommend you to manufacture another 

three batches j 	 11>H, 

----------------(b_>_<4\Please include detail information of these 
commercial batches including drug substance COAs, executed batch record, drug 
product release tests, and accelerated and long term stability data. The stability data 
should include both valve up and valve down positions". 

Please provide justifications to OPQ to address their concerns. Please note that 
additional bioequivalence studies may be needed if OPQ determines your response is 
inadequate to address this issue. 

Firm's Response: 

Please refer to response for Product Quality deficiency item 34 regarding the OPQ's 

conce111s. 


Reviewer's Comments: 

1. 	 The drng product quality review is complete and the recommendation 1s 
inadequate with major deficiency4. 

2. 	 The fum provided its response to Office of Phannaceutical Quality (OPQ). 
However, as per the review, the film' s response is not adequate. The review had 
the following note to be sent to DB: 

4 Panorama Database, Project# ANDA-203 760-0RIG-l -AMEND-2 l , Drug Product Primary Review, 
Docwnent # 203760CR02_09102015.doc, Author: Xihao Li, Modified: 09/10/2015 



 

   

 
 

  

   

 
  

(b) (4) 

(b) (4) Therefore, the firm’s response to demonstrate that the canisters for 
clinical supplies of batch 08MM-050 are representative of the whole batch is not 
adequate.” 

3. 	 	In its review, the OPQ has the following  deficiency to  be sent to the firm 
regarding the batch # 08MM-0505: 

(b) (4) 

4.		 The Division of Bioequivalence concurs with the OPQ’s recommendation that 
batch # 08MM-050 is not representative of the commercial batch and since the 
pharmacokinetic (PK) and pharmacodynamic (PD) studies were conducted using 
this batch, both PK and PD studies are unacceptable and the firm will be asked to 
repeat these studies. 

5.		 The firm’s response to deficiency # 24 is inadequate. 

ADDITIONAL NOTES FROM THE REVIEWER: 

In its original application dated 12/16/2011, the firm submitted the results of the 
following studies comparing the test and reference products: one single-dose fasting 
pharmacokinetic bioequivalence (BE) study (#10825302), one clinical 

5 Panorama Database, Project # ANDA-203760-ORIG-1-AMEND-21, Drug Product Primary Review, 
Document # 203760CR02_09102015.doc, Author: Xihao Li, Modified: 09/10/2015 
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phannacodynamics study (#PRG-723), and five types of in vitro bioequivalence studies 
(single actuation content, aerodynamic particle size distribution by cascade imRaCt2f_, 
spray patte.!:!!i plume geometry and priming/re-priming). All the above mentioned studies 
were conducted with test product without a dose counter. The reference product used also 
did not have the collllllercial fo1mulation device available with a dose counter at the time 
of these studies. The following lots of test and reference products were used: 

TEST REFERENCE 

Lot Size Potenc 
Study Type 

Lot No. 
Potency Theo1·etic Actual 

Manufactu 
Lot No. 

y Expirati 
(o/ow/w) 

al Quantit 
l'e Date (o/ow/ on Date 

Quantity ' Used 
w) 

(6f(4 ' ·1Df(ll 
Bioequivalen 

ce study 08MM-050 12/11/2008 AEA13B 6/2010 
(PK and PD 

Study) 

In-Vitro 
08MM-034 11111/2008 AEA13B 6/2010 

equivalence 08MM-039 11/20/2008 AEA12C 7/2010 
studies 

08MM-050 12/11/2008 AEA14A 6/2010 

Due to the intr·oduction of a dose counter actuator on the RLD (ProAir HF A Inhalation 
Aerosol) in 2013, the fum conducted the following additional in vitr·o BE studies 
comparing the test product with dose counter actuator with the reference product with 
dose counter actuator6: 

1. Single Actuation Content through container life 
2. Priming and Re-priming 
3. Aerodynamic Prui icle Size Distribution (APSD) by Cascade Impaction 
4. Spray Pattern 
5. Plume Geometry 

As per the teleconference meeting with the Office of Generic Dmgs (OGD) on August 
26, 2011 , the fnm was info1m ed of the following regru·ding the studies to be conducted 
for the addition of a dose counter (please refer to the appendix section of the cmTent 
review for the meeting minutes dated August 26, 2011): 

OGD suggests to refer to the 2003 draft Nasal BA/BE guidance for details. Peffigo 
should compare the in vitro perfo1mance of the proposed generic MDI product with a 
dose counter and the RLD with a dose counter. 10 units from each of the three batches for 
the test and reference products should be tested for each of the following in vitro BE 
studies7

: 

• Priming and repriming 

6 EDR, ANDA 203760, Sequence 0009, Module 5.3.1.2 

7 Tiiis recommendation is conditioned upon the finn having previously established BE of the test MDI 

product without a dose counter and the RLD without a dose cow1ter through in vitro equivalence, 

phamIBcokinetic BE and phannacodynamics BE studies. 




• Single actuation content through container life 
• Aerodynamic pruticle size distribution (APSD) 
• Spray pattern 
• Plume geometry 

These studies were submitted in an amendment dated 07/03/2013. The following lots of 
the test and reference products were used: 

Table 3. Batc.h Information 

bJe 4.Jlo.se Counter_A_duatotlnfu.r:matio_n_for_T_.e.r:o~ffict 


Review of the new in vitro studies conducted comparing the test product with dose 
counter actuator with the reference product with dose counter actuator 

4.1 In Vitro Equivalence Testing 

4.1.1 Information Common to ALL In Vitro Equivalence Tests 

4.1.1.1 Batch Information 

TEST REFERENCE 

Study Type 

In-Vitro 
equivalence 

studies 

Lot No. 

12MM·020 

12MM·021 

12MM-022 

Potency 
(O/ow/w) 

Lot Size 

Theoretic Actual 
al Quantit 

Quantity yUsed 
b)(4 

Manufactu 
re Date 

12/13/2012 

12/13/2012 

12/13/2012 

Lot No. 

DAAl5A 

DAA16A 

DAA18A 

Potenc 
y 

(O/ow/ 
w) 

(bf(4 

Expirati 
on Date 

08/2014 

08/2014 

08/2014 

Comments: 

http:4.Jlo.se


(l>r!4l1. 	 Per the current ANDA Filin Requirements for Nasal Products8 

><4~ The cmTent_ ....~--__

reviewer applied the same cntenon for I.rilialation Prod-u-ct-s-. _,Smee the firm's 
ff4 . 

theoretical lo 	 , the test product lot size is acceptable. 
---~~~~~~~~--

2. 	 For each in vitro test, ten (10) units from each of the three lots of the test product 
and each of the three lots of the reference product were tested for each. Therefore, 
for each test a total of 30 units of the test product and 30 units of the reference 
product were tested. 

3. 	 All the in vitro tests were perfo1med on unexpired lots of reference products. 

4. 	 The batch info1mation provided by the fnm is adequate. 

4.1.1.2 Device Comparability 
(l:iff4 

Comments: 

• 	 The firm submitted the comparative data for three device components: can, valve 
and actuator. The dimensions of the critical components such as actuator orifice 
diameter and metering volume are the same for the test and reference product. 

8 2010 GPhA Annual Meeting, Title "The Orange Book, and ANDA Filing Requirements" presented by 
Maitin Shimer 



 
 

  
  

 

 
 

 
 

    
 

x	 According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate 
MDI, the test product should have a dose counter if the reference product has a 
dose counter. Both the test and reference products have a dose counter. On 
November 15, 2013, the labeling reviewer requested a consult to the DCR 
regarding the dose counter system9. 

x	 There are two differences on the display of the dose counter system between test 
and reference products: 1) display of beginning number on the dose counter is 
different; and 2) refill dose reminder is different. Per DCR consult response, the 

(b) (4) Perrigo’s proposed dose counter system  acceptable and 
not considered a safety concern10. 

x	 The devices used for the test and reference products were comparable. 

x	 The information provided by the firm is adequate. 

Figure 1: Pump Drawing of Test Product 

9 DARRTS ANDA 203760 Vu, Thuyanh 11/15/2013 N/A 11/15/2013 FRM-CONSULT-01(General 
Consult Request)
10 DARRTS ANDA 203760 Kim, Carol Y 01/13/2014 N/A 01/13/2014 CONSULT REV-CLINICAL-
01(General Consult Review) Archive 
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4.1.1.3 Actuation Methods 

Which tests (if any) ust>d MANUAL actuation? 
Dose Content Unifomuty Through Life 
Prime/Re-prime (Dose Content Unifonnity) 
Pa1ticle Size Distribution by Cascade Impaction 

If somt> tt>sts used manual actuation(s), 
describe methods used to avoid T to RLD 
bias in dose rt>least>. 

Study design - single analyst tests T and R in pairs on 
same day using same test equipment. 

I Which tests (ifany) ust>d AUTOMATED 
actuation? 

Spray Pattern 
Phune Geometry 

Automated Spray Pump 
Actuation Station 

What wert> tht> paramett>l'S of automatt>d 
actuation? 

Force (kg) 

Vt>locity (mm/s) 

Acct>leration (mm/s2) 

Initial Delay (st>c) 

Hold Timt> (st>c) 

Final Dt>lay (st>c) 

(b)(4 

Are the actuation parameters tht> samt> for the 
test and r·eft>renc.t> products? 

Yes 

Reviewer Comments: 

1. 	 Manual actuation was used for conducting SAC, priming/re-Priming and particle 
size distribution by cascade impaction. 

2. 	 Though manual actuation was used for conducting Single Actuation Content Test, 
Priming/Re-Priming and Aerodynamic Particle Size Distribution by Cascade 
Impaction, based on the info1mation provided by the fnm, both test and reference 
products were randomized. All data analyses were performed by different people 
who did not involve in the testing and sample collection thus preventing operator 
bias. Therefore, the use of manual actuation for the above mentioned tests is 
acceptable. 

3. 	 The actuation methods used by the fnm are acceptable. 



4.1.2 Individual In Vitro Test reviews 

4.1.2.1 Single Actuation Content through Container Life 

4.1.2.1.1 Study Information 

Study No. TIP·CBJ·M0132 

Study Site 

Principal Investigator I 
Study Dates I 
SOP No. I 
SOP Effective Date 

(bf(J 

Detemlination of Dose Content Uniformity, shot weight, and 
SOP Title munber of actuations from Albuterol Sulfate HFA Inhalation 

Aerosol Product 

(b)(4 

Test Method Description 

Testing Equipment Used 

(e.g., name, model, etc) 

Operating Conditions for 

Testing Equipment Used 

(e.g., temperatm·e, humidity, etc.) 

Analytical Method Description 

Analytical Equipment Used 

(e.g., name, model, etc.) 

Comments: 

• 	 This is a metered dose inhaler, therefore, the single actuation content (SAC) at 
beginning, middle and end of the unit life are requested according to the Drng 
Specific Bioequivalence Guidance of Albuterol Sulfate MDI (recommended April 
2003; Revised June 2013). The fnm perfo1m ed the test at the beginning, middle 
and end lifestages using flow rate 28.3 L/min. The USP <60 l> Apparatus A was 
used in the SAC testing. 



4.1.2.1.1 Analytical Method Validation for HPLC 

lnfol'mation Requested 

Analytical method validation 
l'eport location 

Study Repol't Numbe1· 

Aoalyte 

Intemal Standal'd (IS) 

Me.thod descl'iption 

Selectivity OI' Specificity 

Module 3.2.P.5.3 

TIP-CBJ-M0013 MQ 
TIP-CBJ-M0079 Std Stab (standard stability) 
TIP-CBJ-M0061 Phase 1 (Dose Content MV) 

Albuterol Sulfate 

NIA 

I (b) f4] HPLC Rapid Screen Assay Method for the 
Detennination ofAlbuterol Sulfate 

(tif( 

I Limit of quantitation 

I Detection Limit 

I Linearity Range (µg/mL) 

I Linearity (R2) 

Accuracy (o/o recove1-y at the high 
and low concentrations) 

P1·ecision - Repeatability 

Precision -Intermediate Precision 

Bench-top stability (brs(CVo/o)) 
(working std solution) 

Reftigerator stability (hrs(CV%)) 
(working std solution) 

Stock solution stability (days (CV 
%)) 

Freeze-thaw stability (cycles (CV 
%)) 

Robustness 



lblT4 

Dilution integrity 	 Not Provided 

Does Firm's SOP include 
validation criteria? (YIN) 
If so, list the criteria. 

Comments on Firm's SOPs and Acceptable 
Criteria (Acceptable/ or Explain) 

Comments: 

• 	 The fnm mentioned that the working standards were stored at ambient conditions 
during the entirety of the study. Therefore, it is acceptable that the fum did not 
conduct the refrigerator stability. 

• 	 The HPLC method validation conducted by the fum is acceptable. 

4.1.2.1.2 	 Calibration of Manual and/or Automated Spray Pump Actuator (For 
Single Actuation Content and Priming/Repriming studies) 

4.1.2.1.3 	 Precision 



4.1.2.1.4 Ruggedness (by Date) 

Comments on Method Validation: 

Did the ru·m pl'ovide a table of pump specific 

pal'ametel's of eac.h ac.tuatol' used fol' each in vitl'o 

test? (YIN) 

Ifyes, please include the table{s) above. 


Number of Bottles and/or Lots Used in the 

Validation Study 


Does Firm's SOP include validation critel'ia? 

(YIN) 

Yes 

The reference lots# used in the validation report 
are AEA13B and AEF75A. 

Yes 



Comments on Firm's SOPs and Criteria ACCEPTABLE 
(Acceptable/ or Explain) 

Comments: The method validation conducted by the fnm is acceptable. 

4.1.2.1.6 Results Summary 

Reviewer Calculated Results: 

SINGLE ACTUATION CONTENT THROUGH CONTAINER LIFE 

Mean Variability (% CV) 

Sp r ay % label W ithin Lot 
# Drug Mass 

claim ' n=lO' 

Arith Geo Arith Geo 
Lot 

Lot2 
Lot 

1 3 

Test 1 107.9 107.45 100.06 99.64 9.76 10.07 7.10 
BEG 

Ref 1 108 107.83 100.03 99.91 3.18 3.76 6.15 

Test 124 103.9 103.71 96.2 96.03 6.13 5.75 5.84 
MID 

Ref 124 106.86 106.75 98.9 98.8 4.26 4.25 4.24 

Test 200 106 105.83 98.2 98.04 3.6 5.68 7.26
END 

Ref 200 104.23 104.07 96.5 96.4 4.76 6.29 4.31 

Between 
Lot 

(n=3) 

NP 

NP 

NP 

NP 

NP 

NP 

Total 
(n=30) 

8.93 

4.92 

5.94 

4.55 

5.68 

5.64 

Mean Ratio 
(T/R) 

Arithm Geo 
(n=30) (n=30) 

1.00 0.99 

0.97 0.97 

1.01 1.01 

NOTE: TI1e drug mass is expressed as Albuterol Sulfate and not the base. 
NP - Not Provided 

The fnm did not provide the SAC results summa1y table. The reviewer calculated the 
results from the SAC data provided by the fnm. Since the within lot and total variability 
is less, it is acceptable that the fnm did not provide the between lot vaii.ability and 
therefore the fnm will not be asked to provide the same. 

The fnm mentioned that few deviations occun ed dming the SAC testing and the data 
mentioned in the following table has been excluded from statistical analysis. The fnm 
only provided the excluded data and did not provide the data with which it was reE_laced 
with (the fnm only provided the replaced canister numbers). Therefore, the furn will be 
asked to provide a table with original values and replaced values, so that the reviewer can 
include the original values and nm the statistical analysis. 



Table A.7.1. Single Actuation Content Data 

----------------------NT .0LT~t~,.r1 _,(ll)(.(.,.._~ _.________________ 



(b)('l 

4.1.2.1.7 Conclusions 

SINGLE ACTUATION CONTENT THROUGH CONTAINER LIFE 

REVIEW OF TESTING METHODS: 

I s the testing method validated? Yes 

Is the Quantitative Analytical Method Validated? (e.g., 
Yes 

HPLC) 

Is the method sufficiently sensitive? Yes 

Is testing performed as per RLD labeling? Yes 

Data are measured at beginning, middle and 
Are data measw·ed at both beginning, middle & end end stages. This is according to the Drug 
lifestages? Specific Bioequivalence Guidance of 

Albuterol Sulfate MDL 

Is testing a single actuation per determination? Yes 

# 1 (beginning) after priming 
Ifyes, what is the actuation number tested? # 124 (middle) 

# 200 (end) 

Are the testing methods acceptable? ACCEPTABLE 

If not, why? NIA 

STUDY RESULTS: 

Are data expressed as actual amount and % oflabel 
Yes claim? 

Is the geo-mean of the Beginning Yes 

test product (% of label Middle Yes 
claim) within 95-105%? 

End Yes 

Are the PBE results acceptable? Acceptable (pass PBE) 

If not, why? NIA 

Reviewer Comments on SAC: 



 

  

   

   

    

1.		 The RLD labeling of Albuterol Sulfate Metered Dose Inhaler states the following 
regarding the priming of the inhaler11: 
“You must prime the inhaler to get the right amount of medicine. Prime the inhaler 
before you use it for the first time or if you have not used it for more than 14 days. To 
prime the inhaler, take the cap off the mouthpiece of the actuator. Then shake the 
inhaler well, and spray it into the air away from your face. Shake and spray the 
inhaler like this 2 more times to finish priming it”. 

2.		 In the current ANDA, both the test and reference products were primed three 
actuations and then performed the SAC testing. This is according to the RLD 
labeling. Actuation #1 actually is actuation #4. Actuation #124 actually is actuation 
#127. Actuation #200 actually is actuation #203. 

3.		 After priming, the firm assayed actuation #1, actuation #124 and actuation #200 of 
the test product and reference products to represent the beginning, middle and end life 
stages respectively. 

� 
4.		 The test product passes the PBE analysis. The firm also provided the PBE analysis 

results for 95% upper bound. The 95% upper bound of drug mass calculated by the 
reviewer is same as the firm’s calculations. Please see the summary results of  95% 
upper bounds. 

Parameters Firm’s Calculation Reviewer’s Calculation 
Reference-
Scaled 

Constant-
Scaled 

Reference-
Scaled 

Constant-
Scaled 

Drug Mass 

Final BE Conclusion Based 
on 

Constant-Scaled Constant-Scaled 

(b) (4) 

5.		 The geo-mean of the test product (% of label claim) for the beginning, middle and 
end unit life is within 95-105%.  

6.		 This study is inadequate. 

4.1.2.1.8 Deficiencies / Recommendations 

Please see deficiency comments section. 

11 Drugs@FDA, Keyword Search: Proair, RLD Label approved on 08/17/2010, last accessed date: 
01/06/2013. 
http://www.accessdata.fda.gov/drugsatfda docs/label/2010/021457s021lbl.pdf 

http://www.accessdata.fda.gov/drugsatfda


4.1.2.2 Priming & Re-priming 

4.1.2.2.1 Study Information 

TIP-CBJ-M0132 Study No. 

ltif('f. 

Study site 

Principal Investigator 

Study dates 

SOP No. 

SOP Effective Date 

Detennination of Dose Content Unifonnity, shot Weight, 
SOP Title and Number of actuations from an Albuterol Sulfate HFA 

Inhalation Aerosol Product. 
ltif(O( , 

Test Method Description 

Testing Equipment Used 

(e.g., name, model, etc) 


Operating Conditions for 


Testing Equipment Used 


(e.g., temperature, humidity, etc ..) 


Analytical Method Description 


Analytical Equipment Used 


(e.g., name, model, etc) 


Comments: 

1. 	 The firm's labeled actuation #1 is actual actuation #4 (following 3 pn nnng 
actuations as specified in the dmg product label). 

2. 	 The RLD labeling of Albuterol Sulfate Inhalation Aerosol states that when 14 or 
more days have elapsed since the last use, the pump should be reprimed with 2 
actuations. Therefore, a repriming study is necessaiy for the cmTent application. 
The fnm stored the products and then tested the repriming on Day 15. 



3. 	 The film mentioned that because the reference product labeling does not specify 
specific storage orientation, the containers were stored in valve upright position 
without being actuated before priming and repriming. The bottles were shaken as 
per the RLD labeling prior to use. 

4.1.2.2.2 Analytical Method Validation for HPLC 

Please refer to the method validation for SAC test. 

4.1.2.2.3 Results Summary- Priming & Re-Priming 

Reviewer Calculated Results 

PRIMING 

Ntunber ofactuations used to prime each product = 3 

Actuation number used for testing each product = # l 

Mean Val'iability (%CV) 

Spray Drug Mass 
% label 
claim Within Lot (n= lO) Between 

# Lot 

Arith Geo Arith Geo 
Lot 

Lot2 
Lot (n=3) 

1 3 

Test 1 107.9 107.46 100.06 99.64 9.76 10.07 7.10 NP 

Ref 1 108 107.87 100.03 99.91 3.18 3.76 6.15 NP 

RE-PRIMING 

Mean Ratio 
(T/R) 

Total 
(n=30) Aritlun Geo 

(n=30) (n=30) 

8.93 0.99 0.99 

4.92 

Period of time each product was stored in the vertical position following priming (nasal sprays only) = 14 
davs 

Number ofactuations used to re-prime each product = 3 

Actuation muuber used for testing each product = # 5 

Mean Variabili1 (%CV) 

% label 
Spray Drug Mass 

claim Within Lot 111=10) Between 
# Lot 

Arith Geo Arith Geo 
Lot Lot Lot (n=3) 

1 2 3 

Test 5 98.36 98.20 91 90.83 3.73 6.58 7.45 NP 

Ref 5 106.23 106.16 98.43 98.36 2.31 5.39 2.85 NP 

Mean Ratio 
(T/R) 

Total 
(n=30) Aritlun Geo 

(n=30) (n=30) 

5.96 0.92 0.92 

3.75 
NOTE: The drug mass is expressed as Albuterol Sulfate and not the base. 
NP - Not Provided 

The furn did not provide the Priming and Repriming results summa1y table. The reviewer 
calculated the results from the Priming and Repriming data provided by the furn. Since 
the within lot and total variability is less, it is acceptable that the fnm did not provide the 
between lot variability and therefore the furn will not be asked to provide the same. 

ANDA 203760 Priming Test: Amount 

2 Page s tias oeen Wittine a in Full as D4 CCI/TS immeaiately following ttiis page 



Is the testing method validated? 

PRIMING 
Number of actuations required 

I s priming conducted as per RLD label? 

RE- Number of actuations required 

PRIMING I s re-p1iming conducted a s per RLD label? 

Is testing a single actuation per determination? 

Ifyes, what is the actuation number tested? 

Are studies performed on prnducts stored in the valve-uptight 
position? (nasal spray only) 

Are the testing methods acceptable? 

If not, why? 

STUDY RESULTS: 

PRIMING 
Is the geo-mean of the test product (% of 
label claim) within 95-105%? 

RE-PRIMING 
Is the geo-mean of the test product (% of 
label claim) within 95-105%? 

Are the PBE results acceptable? 

If not, why? 

No 

3 priniing actuations 

Yes 

3 repriniing actuations 

Yes 

Yes 

# l (after 3 priming actuations) for 
priniing and# 5 (after 3 repriming 

actuations) for repriming 

Yes 

ACCEPTABLE 

NIA 

Yes 

No 

ACCEPTABLE (pass PBE) 

NIA 

Reviewer Comments on Priming: 

I. 	 The RLD label states that "You must prime the inhaler to get the right amount of 
medicine. Prime the inhaler before you use it for the first time or ifyou have not 
used it for more than 14 days. To prime the inhaler, take the cap off the 
mouthpiece ofthe actuator. Then shake the inhaler well, and spray it into the air 
away from your face. Shake and spray the inhaler like this 2 more times to finish 
priming it " . 

2. 	 For priming, the inhaler was primed by wasting the first 3 actuations for both the 
test and reference products and actuation # 4 (or actuation # I after priming) was 
used for testing. 

3. 	 For re-priming, the fum mentioned that the inhaler was stored for at least two 
weeks (14 days) valve upright position, without being actuated, prior to re-prime 
data collection. After 14 days, the inhaler was primed 3 times and actuation# 5 
was used for re-priming testing. 

4. 	 The test product passes the PBE analysis. The fum also provided the PBE 
analysis results for 95% upper bound. The 95% upper bmmd of drng mass 



  calculated by the reviewer is same as the firm’s calculations. Please see the 
summary results of 95% upper bounds. 

(b) (4) 

4.1.2.2.5 Deficiencies / Recommendations – Priming & Re-Priming 

None 



(b) (414.1.2.3 	 Aerodynamic Particle Size Distribution (APSD) by 
Cascade lbTf4 ---~~~~~---

4.1.2.3.1 Study Information 

Study No. TIP·CBJ-M0132 
.{D)\4, 

Study site 

Principal Investigator 

Study dates 

SOP No. 

SOP Effective Date 

SOP Title 

Testing Method Description 

Testing Equipment Used 

(e.g., name, model, etc) 

Standard Operating Procedure for I ll>Tl'41 

I ll>lT4 Impactor 

(b)(41 
Assessment of the 

Aerodynamic Particle Size Distribution from au Albuterol 
Sulfate HF A Inhalation Aerosol by Cascade In1paction 

(b)(4} 

Operating Conditions for 

Testing Equipment Used 

(e.g., temperatm·e, humidity, etc ..) 

Analytical Method Description 

Analytical Equipment Used 

(e.g., name, model, etc) 

Comments: 

1. 	 The APSD testing was conducted as per the RLD labeling. The beginning of life 
testing was conducted by priming 3 actuations(# 1 - 3) into waste and actuation# 
4 was used for testing. The end of life testing was conducted by priming 3 
actuations(# 193 -195) into waste and actuation# 196 was used for testing. 



4.1.2.3.2 	 Validation Summary Table for Particle Size Distribution by Cascade 
Impactor 

4.1.2.3.2.1 Analytical Method Validation for HPLC 

Information Requested 

I Analytical method validation 
repo11 location 

Study Report Numbe1· 

Analyte 


Internal Standard (IS) 


Me.thod descl'iption 


Selectivity or Specificity 

I Limit of quantitation 


I Detection Limit 


I Linearity Range (mcg/mL) 


I Linearity (R2) 


Acc.uracy (% recovery at the high and low 
concentrations) 

Precision -	 Repeatability 

Precision -Intermediate Precision 

Bench-top stability (hrs) (working std 
solution) 

Refiigerator stability (hrs) (working std 
solution) 

Module 3.2.P.5.3 

(b)~ ' 

Albuterol Sulfate 

NIA 

I 	 1Dn"j HPLC Rapid Screen 
Assay Method for the Detennination of Albuterol 
Sulfate 

1off4 ' 



(bJl.il

I Stock solution stability (days) I 
I Freeze-thaw stability (cycles) I 

Robustness I 
Dilution integ1ity 	 I Not Provided 

Does Firm's SOP include The finn's method validation repo1t includes the validation criteria 
validation criteria? (YIN) 

ColDlOents on Firm' s SOPs and Acceptable 
Criteria (Acceptable/ or Explain) 

Comments: 

• 	 The firm mentioned that the working standards were stored at ambient conditions 
during the entirety of the study. Therefore, it is acceptable that the fum did not 
conduct the refrigerator stability. 

• 	 The HPLC method validation conducted by the fum is acceptable. 

4.1.2.3.2.2 Validation Table for Cascade Impaction 

4.1.2.3.2.2.1 Precision 

4.1.2.3.2.2.3 Intermediate Precision (By Analyst) 



(b)(4) Th £ . . ere ore, 1t 1s 

Numbe1· of Bottles and/or Lots 
Used in the Validation Study 

Does Firm's SOP include 
validation criteria? (YIN) 

Comments on Firm' s SOPs and 

Criteria (Acceptable/ 01· Explain) 


Reference lot #AEA13B 
Reference lot #PAEF7 SA 

Yes 

Acceptable 

Comments: 

1. 	 The firm mentioned that a single quality control sample was used in 
the analysis of cascade impaction samples. All the in vitro BE studies were 
conducted according to the direction from the Agency given in a meeting held 
between the Office of Generic Drnos the Pen-i o Company (ANDA Sponsor), 

CbT<
41on 05/05/2008 (please 

--~~~~~~~~~~~~~~~~~~~~~--

refer to appendix section of the current review for the meeting minutes) and in 
accordance with the FDA Draft Guidance on Albuterol Sulfate published in April 
2013 (revised June 2013). The furn mentioned that neither source provided 
reference to the use of multiple concentrations of quality control samples in the 
analytical nm, nor did the sources indicate that the multiple concentration 
approach outlined in the nasal guidance was applicable to an inhalation product. 

(b)lifl2. 

--~~~~~~~~~~~~~~~~~~~~~~~~--

acceptable that the fum used only one quality control sample for the analysis of 
cascade impaction samples. Please refer to OSIS finding # 2 for the analytical site 

1-------))1'_"where the OSIS reviewer was also of the opinion that lack of 
designated QC samples should not impact the data integi-ity. 



 

 

4.1.2.3.3		 Results Summary – Aerodynamic Particle Size Distribution by 
Cascade Impactor (CI) 

Comments: 
(b) (4) 

3.		 The reviewer calculated the mean values of the amount of drug on each individual 
stage, mass balance (MB), mass median aerodynamic diameter (MMAD), 
geometric standard deviation (GSD) and fine particle dose (FPD) 



4. 	 Per Thug Specific Bioequivalence Guidance of Albuterol Sulfate MDI: 

"Equivalence based on: PBE analysfa· of impactor-sized mass (ISM). The CJ 
profiles representing drug deposition on the individual stages ofthe CJ along with 
the mass median aerodynamic diameter (MMAD), geometric standard deviation 
(GSD) and fine particle mass (FPM) should be submitted as supportive evidence 
for equivalent APSD". 

5. 	 CmTently, the FDA relies on a weight of evidence, including PBE analysis of 
ce1t ain key parameters which characterize the particle size distribution, together 
with a statistical approach for comparing the distribution profiles, namely 
modified Chi-square ratio method12, to determine the equivalence of the test 
product (as compared with coffesponding strengths of the RLD). Cmrently, the 
following criteria are considered for APSD equivalence13: 

I. PBE on SAC 

(bff4}
II. PBE on Impactor Size Mass 

(b (4 

III. Modified Chi-square ratio method analysis on Impactor Sized Mass stages 
61 ( 

u A Stability Analysis of a Modified Version of the Chi-Square Ratio Statistic: Implications for 

Equivalence Testing of Aerodynamic Particel Size Distribution; Benjamin Weber, Guenther Hochhaus, 

Wallace Adams, Robert Lionberger, Bing Li, Yi Tsong, and Sau L. Lee; The AAPS Journal, Published 

online: 25 Sept. 2012. 

13 Respiratory Drug Delivery 2012; Webber Et al., Evaluation ofStatistical Methods for Detennining 

Equivalence ofAerodynamic Particle Size Distribution. 




6. The reviewer employed the above criteria for this application: 

I. PBE on SAC: refer to SAC test section; 
II. 	 PBE on Impactor Size Mass (ISM): result indicated that ISM passed PBE 

anal sis as shown below: 
(bf(4J 



(b) (4) 

(b) (4) 



(tif(4l 

7. 	 In summaiy, the APSD evaluation for the drug product is cmrently based on the 
weight of evidence approach, with the following metrics used to demonstrate 
equivalence bet\veen the two fo1mulations: SAC and ISM, both of which passed 
PBE. In addition, the paticle size also passed the Modified Chi Squai·e ratio 
acceptance criteria. 

4.1.2.3.4 Conclusions 

DRUG IN SMALL PARTICLES I DROPLETS PER ACTUATION 
·­

REVIEW OF TESTING METHODS: 

I s the testing method for CI test validated? Yes 

I s the analytical method (e.g. HPLC) validated? Yes 

Is the analytical method sufficiently sensitive? Yes 

Is testing conducted as per RLD labeling? Yes 

What is the size of the induction port (or expansion 
chamber) used for testing? 

NIA 

Are ~ 10 actuations used for cascade impactor study? Yes 

If>1 actuation, what is the # of actuations used? 
Only I actuation is used for testing 

Beginning: Actuation# 4 
End: Actuation# 196 

Are the testing methods acceptable? ACCEPTABLE 



DRUG IN SMALL PARTICLES I DROPLETS PER ACTUATION 

If not, why? NIA 

STUDY RESULTS: 

Is drug deposition reported in mass units? Yes 

I s the mass balanc.e data reported? Yes 

Results 

Does Impactor Size Mass data pass 
PBE? 

Yes 

Does ISM data pass modified chi-
square ratio test? 

Yes 

Do mass median aerodynamic 
diameter (MMAD), geometric 
standard deviation (GSD) and fine 
pa11icle mass (FPM) pass PBE? 

Yes 

If results not acceptable, why? NIA 

Comments: 

1. 	 According to the Dmg Specific Bioequivalence Guidance of Albuterol Sulfate 
MDI, the aerodynamic particle size distribution (APSD) should be perfo1med at 
both beginning and end lifestages of the product. In the cunent submission, the 
fum conducted testing at both beginning and end life stages of the product. 

2. 	 The APSD test was performed using a flow rate of 30 ± 0.5 L/min. The USP 
<601> Apparatus ~ was used in the test. This is according to the Dmg Specific 
Bioequivalence Guidance ofAlbuterol Sulfate MDI. 

3. 	 The fnm mentioned that few deviations occmTed during the APSD testing and the 
data mentioned in the following table has been excluded from statistical analysis. 
The fnm only provided the excluded data and did not provide the data with which 
it was replaced with (the fum only provided the replaced canister numbers). 
Therefore, the fum will be asked to provide a table with original values and 
replaced values, so that the reviewer can include the original values and nm the 
statistical analysis. 



1bT(4 

4. The APSD conducted by the finn is inadequate. 

4.1.2.3.5 Deficiencies I Recommendations 

Please see deficiency comments section. 



4.1.2.4 Spray Pattern 

TTP-CBJ-M0132Study No. 

Study site II 

·16)1'1 

Principal Investigator 

Study dates 

SOP No. 

II 

II 

SOP Effective Date 

SOP Title 

Testing Method Description 

I !bTf4!Actuation Station 
·1DJT4!Iniaging System 

iO)T4l Evaluation ofSpray Pattern for 
an Albuterol Sulfate HFA Inhalation Aerosol 

Study Distances 

(distances from actuator orifice) 

3 cm: actuation # 2 - 8 (beginning ofuse life) 
6 cm: actuation# 3 - 5 (beginning ofuse life) 

II Ml.ii 

Testing Equipment Used 

(e.g., name, model, etc) 
II 

Iniage Analysis Apparatus Used 

Operating Conditions for 

Testing Equipment Used 

(e.g., temperature, humidity, etc.) 

Analytical Method Description 

Analytical Equipment Used 

(e.g., name, model, etc) 

Comments: 

1. 	 The fnm confirmed that spray pattern testing was conducted at a distance of 3 cm 
and 6 cm from the actuator mouthpiece of the reference product. The fnm also 
mentioned that the distance from the spray orifice to the actuator mouthpiece was 

!bfl.il for both test and reference products. Therefore, based on the inf01mation 
'"'2_ro_v..,id""'ed b the fnm the s12ray_eattem testing_ was conducted at a !bll

4 

1 
bl " 	 from the actuator orifice for both 

test and reference products. 



2. 	 The distance between the actuator orifice to the point of spray measurements are 
same for both the test and reference products. 

3. 	 The study design is acceptable. 

4.1.2.4.1 Validation Summary Table for Spray Pattern 

4.1.2.4.1.1 Precision 

T bl AS 9 P a e . . rec1s1on - s~pray pattem 
Area, mm' 

Dist 1 Dist 2 Dist l 
30 mm 60mm 30mm 

Mean 174.8 3 83.6 1. 129 
%RSD 3.2% 3.1% 1.7% 
Ran2e 

Ovallty 
Dist 2 

60mm 
I . 148 
3.2% 

(1))141 

4.1.2.4.1.2 Intermediate Precision (By Date) 

·;9')'-'1' >/;·. _.(' 

·:· t~J:.j,, 

Dist 2 
30 mm 60mm 
174.8 383.6 
3.2% 3 .1% 

·A mm 
Dist 2 

30 mm 60mm 
Mean n =10 169.4 383.8 

4.1% .5.1% 
% Difference Da 1 vs. Dav 2 3.1% 0 .0% 
Jnterda %RSD** 3.9% 4.1% 

**RSD of all Day 1 and Day 2 data 

4.1.2.4.1.3 Intermediate Precision (By Analyst) 

~· l=' Ovali ': " 

Dist I Dist 2 
30mm 60mm 

1.129 1. 148 
1.7% 3.2% 

~,, ' . :~all 
Dist I Dist l 

60 mm30mm 
1.147 l.157 
2.8% 2.8% 
1.6% 0.7% 
2.4% 2.9010 

~alitv . 

Dist I Dist 2 
30mm 60 mm 

Mea.n, n = 10 	 174.8 383.6 1. 129 1.148 
% RSD 	 3.2% 3.1% 1.7% 3.2% 

Dist 2Dist I 
JO mm 60 mm 

1. 147 1.157Mean, n = 10 	 169.4 383.8 
%RSD 	 4. 1% 5. 1% 2.8% 2 .8% 
% Difference (Analvst I vs. Analyst 2) 3.1% 0.0% 1.6% 0.7% 
Jnterdav %RSD 	 3.9% 4.1% 2.4% 2.9% 

4.1.2.4.1.4 Robustness 



Table A.5.12 Robustness: End of Stroke Force on Spray Pattern Measured 30 mm and 60 
mm from the End of Actuator Mouth iece 

="""'=== 

167.4 

Z.4% 

1.15& 1.161 380.~ 390.3 

%RSD 4.7% 3.0% 4.6% 4.9% 5.6% 5.7% 

Table A.5.13 Robustness: Actuation Velocity on Spray Pattern Measured 30 mm and 
60 mm from the End ofActuator Mouth iece 

·~~~ 

I. II 0 l.129 164.8 166.1 168.9 
1.6% 1.3% 5.8% 3.7% 3.6% 

1.158 l.163 393.4 390.3 393 .4 

3.0% 2.6% 6.5% 5.6% 2.8% 

Table A.S.14 Robustness: Camera Distance on Spray Pattern Measured 30 mm and 
60 mm from the End of Actuator Mouth iece 

1.108 1. llO I. I I 8 163.0 166.l 164.6 

3.1% 1.6% 3.2% 3.00/o 3.7% 3.5% 

J.156 1.158 1.146 384.0 390.3 392.5 

2.9-0/o 3.0% 2.2% 6.4% 5.6% 1.8% 

Number of Bottles and/or Lots Reference lots #AEA13B and PAEF75A 
Used in the Validation Study 

Does Firm's SOP include 
validation criteria? (YIN) 
I s so, list the criteria 

The method validation report includes the validation criteria. 

Acceptance Criteria: 

Method Precision and Intermediate Precision 
For each spray paltem characteristic measured, the %RSD for each 
analyst's data set were required to meet the following limits: 



Characteristic 
Area 

Method Repeatabilitv 
The R~p for each spray pattem characteristic must be no greater 
than 1 o 

Method Robustness 
For each spray pattem characteristic measured, the %RSD for each 
data set was required to meet the following limits: 

Characteristic 
Area 

Dmax 
Dmin 

Ovali 

Comments on Firm 's SOPs and Acceptable 
Criteiia (Acceptable/ or Explain) 

Comments: 


The method validation conducted by the finn is acceptable. 


4.1.2.4.2 Results Summary - Spray Pattern 

Reviewer Calculated Results 
Area ­ Spray Pattern Summary 

Dist 
(cm) 

Mean 

Arithm Geo 

Variability (%CV) 

Within Lot (n= lO) Between 
LotLot Lot Lot 

1 2 3 (n=3) 

Total 
(n=30} 

Mean Ratio 
(T/R) 

Arithm Geo 
(n=30) (n=30) 

Test 
3 

6 

160.38 

400.22 

160.20 

399.76 

5.55 

4.82 

4.09 

6.08 

4.21 

3.81 

NP 

NP 

4.81 

4.82 

0.88 

0.98 

0.88 

0.98 

Ref 
3 

6 

182.07 

407.44 

181.93 

406.50 

3.73 

5.57 

4.15 

6.99 

3.82 

5.78 

NP 

NP 

4.03 

6.92 

OVALITY RATIO - Spray Pattern Summary 

Dist 
(cm) 

Mean 

Arithm Geo 

Variability (%CV) 

Within Lot (n= l 0) Between 
LotLot Lot Lot 

1 2 3 (n=3) 

Total 
(n=30) 

Mean Ratio 
(T/R) 

Arithm Geo 
(n=30) (n=30) 

Test 3 1.13 1.13 2.63 2.46 2.60 NP 2.55 1.00 1.00 



6 1.16 1.16 3.02 4.44 3.44 NP 3.72 0.99 I 0.99 

Ref 
3 1.13 1.13 4.31 3.03 1.86 NP 3.37 

6 1.17 1.17 6.72 4.00 4.33 NP 5.07 

NP - Not Provided 

The fum did not provide the Spray Pattern results summaiy table. The reviewer 
calculated the results from the Spray Pattern data provided by the fum. Since the within 
lot and total variability is less, it is acceptable that the firm did not provide the between 
lot variability and therefore the firm will not be asked to provide the same. 

(bf(41 
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REVIEW OF TESTING METHODS: 

Is the testing method validated? Yes 

I s testing based upon the true shap e of the spray pattem? Yes 

Is testing conducted as per RLD labeling? Yes 

Is testing a single actuation pe1· deter mination? Yes 

3cm - #2 - 8 

Ifyes, what is the ac.tuation number tested? 
6cm - #3 - 5 

NOTE: TI1e finn conducted the spray 
pattern testing only on single actuation 

Data measured at two distances from actuator orifice? Yes 

Ifyes, distances 3 - 7 cm? 3 cm and 6 cm 

Ifyes, distances separated by 3 cm or more? Yes 

Does the firm submit rep1·esentative spray pattern images? Yes 

Was the analysis based upon the true shape of the spray 
Yes

pattem? 

Do Dmax and Dmin pass through the COG 01· COM as 
Yes

appropriate in extent to the parameter of the true shape? 

Are the testing methods accep table? Yes 

If not, why? NIA 

STUDY RESULTS: 

Similar qualitative visual shapes? Yes 

Equivalence is based upon acceptable PBE results from EITHER Automated OR Manual Analysis 

Ovality Distance 3 ACCEPTABLE 

Ratio Distance 6 ACCEPTABLE 
Automated -Distance3 

AREAArePBE Distance 6 ACCEPTABLE 
results 
acceptable? Ovality Distance 3 NIA 

Ratio Distance 6 NIA 
Manual 

Distance 3 NIA 
Dmax 

Distance 6 NIA 

If not, why? Area at 3 cm fails the PBE analysis 

Comments: 

1. 	 The COG was determined automatically and the Dmax, Dmin, Ovality ratio and 
Area were detem1ined from the true shape of the spray. 

2. 	 The finn provided the spray pattern images and accompanying raw data for 20% 
samples at both 3 cm and 6 cm distances. 



3. 	 As per the Dmg Specific Bioequivalence Guidance of Albuterol Sulfate MDI, for 
automated analysis of spray pattern, the PBE analyses are to be perfo1med on area 
and ovality ratio. Thus the reviewer perfo1med PBE analysis on spray pattern; 
Except for the area at 3 cm all the other criteria passed the PBE analysis. The 
reviewer's results correspond with the fnm's results where the area at 3 cm fails 
the PBE analysis. 

4. 	 The firm provided the following explanation for the area at 3 cm failing the PBE 
analysis: 

"An investigation into the 30mm spray pattern area (PR #406727 did not identify 
anv assifmable laboratorv cause for the atvvical results for this varameter. ~m 

lbn4 

~Further, when evaluating the primary measures of 
--~~~~~~~~~~--

D max and Dmin at 30mm, the TIR ratios were both 0.94. Statistical ana~ysis of 
the Dmax and Dmin data at 30mm indicate bioequivalence ofboth parameters". 

5. 	 The fnm's explanation is not acceptable and the fnm will be asked to repeat the 
spray pattern test on area measured at 3 cm. 

6. 	 The firm mentioned that few deviations occmTed during the Spray Pattern testing 
and the data mentioned in the following table has been excluded from statistical 
analysis. The fum only provided the excluded data and did not provide the data 
with which it was replaced with (the fum only provided the replaced canister 
numbers). However, since the fnm will be repeating the spray pattern test, the 
fnm will not be asked to provide a table with original values and replaced values. 



7. The spray pattern testing conducted by the film is inadequate. 

4.1.2.4.4 Deficiencies I Recommendations 

Please see deficiency comments section. 



4.1.2.5 Plume Geometry 

4.1.2.5.1 Study Information 

Study No. 

Study site 

TTP-CBJ-M0132 
ltilT4 

Principal Investigator 

Study dates 

SOP No. 

SOP Effective Date 

SOP Title 
ltiJl4b_ . s . _ctuation tat10n 

I lbll4Jcmaging System 

Testing Method Description 

Criteria for defining plume angle. 
width, & height borders 

eol!ill Plume Geometry for 
Albuterol Sulfate HFA MDis 

ltilT4 

Testing Equipment Used 

(e.g., na me, model, etc) 

Image Analysis Apparatus Used 

Operating Conditions for 

Testing Equipment Used 

(e.g., temperatm·e, humidity, etc ..) 

Analytical Method Description 

Analytical Equipment Used 

(e.g., name, model, etc) 

Comments: 

1. 	 The firm confnmed that plume geometry testing was conducted at a distance of 6 
cm from the actuator mouthpiece of the reference product. The fnm also 
mentioned that the distance from the spray orifice to the actuator mouthpiece was 



__.,.4 
lb>T for both test and reference products. Therefore, based on the inf01mation 

_Qrovided by the firm the plume geometry testing was conducted at a distance of 
l1.il from the actuator orifice for both test and reference 

proClucts. 

2. The study design is acceptable. 

4.1.2.5.2 Validation Summary Table for Plume Geometry 

4.1.2.5.2.1 Precision 

T bl A515 Pa e . . rec1s1on ­

Mean 
%RSD 
Ran2e 

Plume G teomc:ry 
Plume An2le 

18.7° 
~2~ 

Plume Widlh 
23. J mm 

R. 5.!9 
10)1.il 

4.1.2.5.2.2 Intermediate Precision (By Date) 


Table A.5.16. Intermediate Precision (By Date) - Plume Geometry 

Dal 1 Plume An2le Plume Width 
Mean. mm 18.7° 23.l mm 
%RSD (Precision I Repeatability) 
Ran2e, mm I 

8.2% 8.5% 
(bl\.if 

Day2 PlumeAn2lc Plume Width 
Mean, mm 20.2° 25.0 mm 
%RSD (Precision I Repeatability) 17.6% 17.9% 
Range, mm (b)(4 

% Difference (Day 1 vs. Dav 2) 8% 7% 
Inter Day %RSD.,. 14.0% 14.2% 
HRSD of all Day 1 and Day 2 data 

4.1.2.5.2.3 	Intermediate Precision (By Analyst) 

Table A.5. 17. Intermediate Precision ffiv Analyst) - Plume Geometry 
Analyst 1 Plume Anele (deuces) Plume Width (mm) 
Mean, mm 18.7 23. l 
'YoRSD 
Ran2e, mm 

8.2% 8.5% 
(6f(4 " 

Aoalvst 2 Plume An2Je (de2rees) Plume Width (mm) 
Mean, mm 202 25.0 
%RSD 17.6% 17.9% 
Ranee, mm (Df~ 

0/e Oifference (Analvst 1 vs. Analvst 2) 8% 7% 
Inter Analyst %RSD 14.0% 14.2% 

4.1.2.5.2.4 Robustness 



Table A.S.18: Robustness: Actuation Force at 60 mm from the End of Actuator 
M th . Pl G tOU piece - ume eome :ry 

MDI 
Plume Angle ~grees) I Plume Width (mm) 

(6f(4 

Number 

Mean, mm 15.2 I 16.4 I 18.4 I 18.8 I 202 I 19.0 
%RSD 15.6% I 14.2% I 1.6% I 15.8% I 14.4% I 1.9% 

Table A.5.19: Robustness: Actuation Velocity at 60 mm from the .End of Actuator 
Mouth iece - Plume Geomet 

MDI 
Plume Angle de~rees) Plume Width ~ 

)T4 

Number 

Mean, mm 14.8 16.4 17.1 [8.3 20.2 21.l 
%RSD 10.0% 14.2% 11.7% 10.4% 14.4% 12.2% 

Number of Bottles and/or Lots 
Used in the Validation Study 

Does Firm's SOP include 
validation criteria? (YIN) 
I s so, list the criteria 

Comments on Firm' s SOPs and 
Criteria (Acceptable/ or Explain) 

Comments: 

Reference lots #AEA13B and PAEF75A 


The method validation report includes the validation criteria. 


Acceptance Criteria: 


Acceptable 


The method validation conducted by the fum is acceptable. 

4.1.2.5.3 Results - Plume Geometry 

Reviewer Calculated Results 

Variability 1%CV) 
Mean 

Within Lot (n=lO) Between 

Arith I Geo Lotl I Lot2 I Lot3 Lot (n=3) 

Plume An1de (0 
) 

Mean Ratio 

Total (T/R) 

(n=30) Arith I Geo 



Test 17.69 17.58 8.61 12.40 12.24 NP 10.91 0.98 I 0.98 

Ref 18.03 17.94 9.98 9.29 12.54 NP 10.34 

Plume Width 

Test 21.91 21.77 8.8 12.7 12.6 NP 11.21 0.98 I 0.98 

Ref 22.32 22.20 10.27 9.80 12.97 NP 10.73 
NP - Not Provided 

The firm did not provide the Plume Geometly results summa1y table. The reviewer 
calculated the results from the plume GeometJ.y data provided by the fnm. Since the 
within lot and total variability is less, it is acceptable that the fnm did not provide the 
between lot variability and therefore the fnm will not be asked to provide the same. 

(6ff4[ 





lblT4 

4.1.2.5.4 Conclusions 

PLUME GEOMETRY 

REVIEW OF TESTING METHODS: 

I s the testing method validated? Yes 

Is testing conducted as per RLD labeling? Yes 

Is the image a snapshot? Yes 

If not, why? NIA 

Are representative photographs/digital images provided? Yes 

Is plume geometry mea sured at a single delay time while the 
fully-developed phase of the plume is still in contact with Yes 
actuator tip? 

Yes 
The finn provided the plume 

geometty images. Based on the 

Are plume width measures made at a single, fully-developed images, the plume width measmes 

delay time while plume is still in contact with actuator tip? were made while the phune is still 
in contact with the actuator tip. In 
addition, phune width and angle 

measurements were assessed from 
the same side of the phune. 

Are plume width measurements made at a distance equal to the 
greate1· of the two distances selected for characterization of the 

Yes (6 cm) 
spray pattern? (e.g., is plume width measured at 6 cm if spray 
patte1·n were measured at 3cm and 6 cm) 

I s plume height measured at a distance from the actuator 
Yes orifice to the leading edge of the plume? 

Is plume geometry measured at: 

1) beginning lifestage Yes 

2) one side view only Yes 

Are plume angle, width, & height all quantitated using same Yes for angle and width 
method? parameters. 

Are the testing methods acceptable? Yes 

If not, why? NIA 

STUDY RESULTS: 

I s the Plume Angle T/R geo mean ratio between 0.90-1.11 % ? Yes 

Is the Width T/R geo mean ratio between 0.90-1.11 % ? Yes 

Are the (point estimate) results ac.c.eptable? ACCEPTABLE 

If not, why? NIA 



Comments: 

• 	 The ratio of the T/R geometric means for plume width and angle in the beginning are 
within the limits of 0 .90-1.11. According to the FDA Guidance for Industry: 
Bioavailability and Bioequivalence Studies for Nasal Aerosols and Nasal Sprays for 
Local Action (draft, April 2003), the point estimates would not be applicable for the 
plume height due to subjectivity. 

• 	 In addition, the test product passes the PBE statistical criteria for both width and 
angle. 

• 	 The fnm mentioned that few deviations occmTed dming the Plume Geometiy testing 
and the data mentioned in the following table has been excluded from statistical 
analysis. The furn only provided the excluded data and did not provide the data with 
which it was replaced with (the fum only provided the replaced canister numbers). 
Therefore, the fnm will be asked to provide a table with original values and replaced 
values, so that the reviewer can include the original values and run the statistical 
analysis. 

(bff4 

The study is incomplete with deficiencies. 

4.1.2.5.5 Deficiencies I Recommendations - Plume Geometry 

Please see deficiency comments section. 



 
  

 

   
  
  

 

 
 

 
   

  
 

   

 

 
 

  
 

 
   

5 DEFICIENCY COMMENTS 

1.		 The firm mentioned that few deviations occurred during the conduct of Single 
actuation content (SAC), aerodynamic particle size distribution (APSD) by 
cascade impaction and plume geometry (study # TTP-CBJ-M0132) studies 
comparing the test product with dose counter with reference product with dose 
counter and the data has been excluded from statistical analysis. The firm only 
provided the excluded data and did not provide the data with which it was 
replaced with. Therefore, the firm will be asked to provide a table with original 
excluded values and replaced values for these tests. 

2.		 The spray pattern testing (study # TTP-CBJ-M0132) comparing the test product 
with dose counter with the reference product with dose counter fails the PBE 
analysis for spray area at 3 cm distance. The firm will be asked to repeat this test. 

3.		 According to the following Office of Pharmaceutical Quality (OPQ) deficiency, 
test product batch # 08MM-050 is not representative of the commercial batch. 
Therefore, the pharmacokinetic (PK) (study # 10825302) and pharmacodynamic 
(PD) (study # PRG-723) BE studies conducted using batch # 08MM-050 are not 
acceptable. In addition, the Office of Study Integrity and Surveillance (OSIS) 
recommends that the data from PD study (# PRG-723) are not acceptable for 
further Agency review (please refer to deficiencies based on the inspection 
findings by the OSIS). Therefore, the firm will be asked to repeat the 
pharmacokinetic (PK) and pharmacodynamic (PD) BE studies.  

It should be noted that batch # 08MM-050 was not used for the in vitro BE studies 
comparing the test product with dose counter with the reference product with dose 
counter. 

Deficiencies Based on Inspection Findings by the Office of Study Integrity and 
Surveillance (OSIS): 

(b) (4) 4.		 Following the inspection of the analytical site 
(b) (4) between by the Office of Study Integrity and 

Surveillance (OSIS) for the current ANDA, Form FDA-483 was issued. 
Subsequently, the analytical site provided its responses to Form 483 and those 
responses were included in the final evaluation by the OSIS. 

The DBI reviewed the above OSIS inspection report and found that the following 
objectionable findings by the OSIS at the analytical site could potentially 
compromise the integrity of the study of the current application: 

Finding # 1: Not all original data were reported following reanalysis or retest. 
Specifically, Protocol TTP-CBJ-M0050 required any reanalysis or retest data to 
be reported along with the original data in the study report. However, the 
following tests were repeated and the original data were not reported with the 
retest data: 



1) Aerodynamic Particle Size Distribution (APSD) by Cascade 
Impactor (CI) for Study TTP-CBJ-M0050, Part 1, conducted from 
411312009 to 4/I712009. 

2) Spray Pattern for Study TTP-CBJ-M0050, Part 1, conducted from 
313112009 to 41312009. 

3) Plume Geometry for Study TTP-CBJ-M0050, Part 1, conducted from 
41112009 to 41212009. 

Finding # 2: Out-of-specificatfon (OOS) results were not reported in the study 
report for Protocols TTP-CBJ-M0050 and TTP-CBJ-MOl 32. Examples include, 
but are not limited to, canisters retested/replaced and tests rejected due to 
assignable causes (e.g. , instrwnent failure, sample collection, or processing 
errors) . Specifically, 

(6f('4
1) 	 APSDb CI for Study TTP-CBJ-MOl 32, 

. JT4 

2) APSDb Cif!'r Study TTP-CBJ-M0132, 
(bj (4 

(b)l 

3) CT}<:>r StuClVTTP-CBJ-MOl 32, »1'l 

4) 
(b)('l 

(b)1'l
5) 

(b)(4 

In addition, a number ofcanisters were replaced during the study due to other 
reasons. 

Based on the above findings, the film should submit the following info1mation: 

a. 	 The fnm should submit all the in vitro BE study data including original 
and reanalysis or retest and a detailed study sununaiy repo1i which 
includes all the tests conducted and the details of the investigations for 
retesting or reanalysis for study# TTP-CBJ-M0132. The film should also 
provide the SAS data (original and retested/ reanalyzed) in xpt fo1mat. 

b. 	 The fnm should submit all the in vitro BE study data including original 
data obtained with original canisters and retested data obtained with 
replaced canisters and a detailed study sununaiy report which includes 
justification for the replacement of canisters for study# TTP-CBJ-M0132. 

5. 	 Following the inspection of the clinical sites (University of Florida, Gainesville; 
University of Iowa, Iowa City; California Allergy & Asthma Medical Group, Los 
Angeles) between 11/03/2014 - 01/09/2015 by the Office of Study Integrity and 
Surveillance (OSIS) for the current ANDA, F01m FDA-483 was issued. 



Subsequently, the clinical sites provided its responses to Form 483 and those 
responses were included in the final evaluation by the OSIS. 

The DBI reviewed the above OSIS inspection rep01ts and found that the 
phaimacodynamic study (PRG-723) conducted is not acceptable based on the 
following OSIS findings. The fnm should repeat the pharmacodynamic study. 

a) 	 There was a discrepancy in the assigned treatments between the 
randomi=ation schedule in the study report and the protocol. 

b) 	 The original code-b/;nding scratch-offstickers were not maintained at the 
clinical site prior to subject enrollment and until the FDA inspection and 
their integrity cannot be assured. 

c) 	 Without the code-blinding scratch-off stickers, we are unable to confirm 
which treatments subjects received. 

6. 	 The fum will also be informed that the case rep01i foims for all the subjects in the 
phaimacodynamic study (PRG-723) were not submitted based on the following 
OSIS finding for the California Allergy & Asthma Medical Group: 

Investigational records were not retained. Specifically, three randomized subjects' 
and ten screen-failed subjects' bioequ;valence study Source Records, Informed 
Consent Forms and Case Report Form Files were missing and could not be 
located during the inspection. The following subjects' entire study records were 
missing: 

Screen;ng Number I Randomization Number 

(6 ' 

COMMENTS FOR OTHER OGD DISCIPLINES 

I Discipline IComment 

None None 

6 Page(s) lias oeen Witliliela in Full as~ (CClfTS) immeaiately following tliis page 

6 



))\4) 

This OSIS finding is considered systemic. Reviewers of related AND As should evaluate 
the impact of this finding on his/her own respective ANDA. 

D Isolated ~Systemic 



 

 

  
 

 
 

 

     

  
       

7.2 Clinical Sites (Pharmacodynamic Study) 

The University of Iowa Hospitals & Clinic 
200 Hawkins Drive 
Iowa City, Iowa 52242 
Principal Investigator: Richard C Ahrens, MD 

University of Florida 
Asthma Research Lab 
1600 SW Archer Road 
Gainesville, FL 32610 
Principal Investigator: Leslie Hendeles, Pharm D 

California Allergy & Asthma Medical Group (CAAMG) 
11645 Wilshire Blvd, Suite 1155 
Los Angeles, CA 90025 
Principal Investigator: Sheldon L Spector, MD 

7.2.1 Executive Summary 

This is a review of the OSIS Inspection Report dated 05/18/201515. 

The inspection report references the Pharmacodynamic Study (PRG-723, Study Dates: 
02/24/2011 – 03/31/2011) in the current ANDA that was submitted in the original 
application dated 12/16/2011. The Reference drug product is NDA 021457, ProAir® HFA 
(albuterol sulfate) Inhalation Aerosol, Metered, 0.09 mg Base/Inhalation from Teva.  

The Division of Bioequivalence I (DBI) requested a new site inspection of the above 
mentioned three clinical sites (The University of Iowa, The University of Florida and 
California Allergy & Asthma Medical Group). The OSIS conducted an inspection of the 
clinical sites from:  

11/03/2014 – 11/06/2014: The University of Iowa 
12/08/2014 – 12/17/2014: The University of Florida 
01/05/2015 – 01/09/2015: California Allergy & Asthma Medical Group 

Form 483 was issued for The University of Iowa and California Allergy & Asthma 
Medical Group. The inspection included the study report for pharmacodynamic study 
(PRG-723). 

The firm's response to Form 483 was received on 11/24/2014 and 02/02/2015 for 
University of Iowa and California Allergy & Asthma Medical Group respectively. 

15 Panorama Database, ANDA 203760, Project # ANDA-203760-ORIG-1-RESUB-2, Clinical PK/PD 
Sites, Document # 203760 Alb Per.pdf, Version 01, Modified Date: 05/19/2015, Author: Hansong Chen 



  

 
 

 

 

 
   

     
 

   
  

 

 
     

 

The OSIS outcome was voluntary action indicated (VAI), VAI and official action 
indicated (OAI) for The University of Iowa, The University of Florida and California 
Allergy & Asthma Medical Group respectively. 

In a Memo dated 05/18/2015, the OSIS provided the Division of Bioequivalence I (DBI) 
with its findings. Based on the inspection and firm’s response, the OSIS provided the 
following conclusion: 

Following the above inspections, this reviewer recommends that data from study PRG­
723 are NOT acceptable for further Agency review based on the following reasons: 

1.	 There was a discrepancy in the assigned treatments between the randomization 
schedule in the study report and the protocol. 

2.	 The original code-blinding scratch-off stickers were not maintained at the clinical 
site prior to subject enrollment and until the FDA inspection and their integrity 
cannot be assured. 

3.	 Without the code-blinding scratch-off stickers, we are unable to confirm which 
treatments subjects received. 

The DBI has reviewed the inspection report and concurs with the OSIS’s evaluation. 

For the OSIS Inspection Report Review of the Parent ANDA (203760): 

The DBI recommendations for the OSIS report review are inadequate for the current 
ANDA, and the issues identified in OSIS’s report are systemic and may affect other 
studies conducted at the clinical sites (The University of Iowa, The University of Florida 
and California Allergy & Asthma Medical Group). The Project Manager should assign all 
related ANDAs for review to determine the acceptability of other studies conducted at the 
same clinical facilities. 

7.2.2 Inspectional Observations 

The OSIS provided the DBI with the following findings: 

The University of Iowa 

Finding # 1: Failure to permit an authorized officer or employee of FDA to verify 
records or reports. Specifically, I was notified on 11/04/2014 that the blinding code 
(scratch-off stickers affixed to investigational drug product box labels) was removed by 
the study monitor during the course of the study. The firm did not maintain the sealed 
code on site; therefore, I was unable to establish with certainty the identity of the test and 
reference drugs used for the dosing of subjects as well as to confirm if the subjects 
received the correct study treatment (i.e., test or reference product) as per the treatment 
randomization schedule. 

The sponsor did not use a sealed envelope containing the study randomization schedule 
and blinding codes for the study as indicated in the study protocol. Instead, the study 



 
  

  
  

 
  

 
  

  

 
 

 
 

 
 

 
  

 
 

 

 
  

 

 

 

medication kits contained the code-breaking scratch-off stickers. As a kit was assigned to 
a subject, the site removed the sticker from the kit and placed it onto a study drug 
dispensation record for the subject. 

Later, a study monitor collected the original study drug dispensation record – MDI labels 
containing the code-breaking scratch-off stickers from the site. The site only maintained 
photocopies of the records, which were provided to Mr. Campos during the inspection. 

(b) (6) However, the copies for seven subjects (Subjects were 
missing, which the firm did not present to Mr. Campos. It should be noted that the study 
was still in progress when the monitor took the original study drug dispensation record – 

(b) (6) (b) (6)MDI labels from the site. subjects completed the study and subjects were 
terminated early after the date when the monitor removed the original MDI labels from 
the site. 

During the inspection, Dr. Ahrens contacted the sponsor and arranged the original study 
drug dispensation record – MDI labels containing the code-breaking scratch-off stickers 
to be sent back to the site. Mr. Campos confirmed their presence at the site. 

The site provided Mr. Campos with copies of the original drug dispensation record – 
MDI labels containing the scratch-off stickers (that were returned to the site) and the 
copies maintained at the site (made before collection by the study monitor). However, the 
obscure parts of the copies of the study drug dispensation record – MDI labels returned to 
the site did not show a description stating “Drug Information Inside in Case of 
Emergency Scratch off the Surface of Blinded Area”, while it was visible on the copy of 
the copies maintained at the site. 

Dr. Ahrens stated in his response to Form FDA 483 that the study drug dispensation 
record – MDI labels containing the original scratch-off stickers are identical to the copies 
left at the site. However, his statement could not be substantiated because for Kit Number 
(b) (4) , for example, there were additional hole punches on the upper right and left corners 
on the copy made from the original MDI labels maintained at the site that were not 
present on the original documents. Due to the additional punch holes, some telephone 
numbers were missing on the copy. Similar discrepancies were noted on all other records’ 
copies, despite Dr. Ahrens’ statement that the copies maintained at the site were exact 
copies of the originals. 

Firm’s Response to Finding # 1: We must respectfully disagree with Inspector 
Campos' characterization of what occurred during his inspection. Rather than failing 
to permit the Inspector access to the labels containing the scratch-off stickers, we acted 
promptly to facilitate his access to this code for both test product used in the study and 
for retention samples maintained at the site. These labels were provided to him on 
Tuesday, November 4, 2014 for the retention samples and on the morning of November 
5, 2014 for the test products. 

We maintained at our site the labels containing the scratch-off stickers for test products 
assigned to each subject until that subject had completed study. During a monitoring 



(bfC4j 

(bff-4 

..___~..... Retention samples of test product, including their associated intact original 
labels containing the scratch-off sticker, remained at the site. 

On Monday, November 3, 2014, the first day of the FDA inspection, we made the 
Phaimacy records we had on site available to Inspector Campos and showed him our 
fifteen (15) retention samples with the intact original scratch-off blinding stickers 
attached. On Tuesday, November 4, 2014, Inspector Campos asked to see the original 
labels containing the scratch off blinding stickers for the test products used in the study. 
We info1med him that we had exact copies of the labels on site but not the originals, as 
we had been directed to provide those to the lb)W as described above. 
We showed Inspector Campos ll"'l documentation of the collection of the test 
products and original scratch-off 6Iindmg labels made by the 6!~ and 
the exact copies of the original labels that remained in om site files. When the 
Inspector indicated that he needed to review the original labels, we contacted the 
Sponsor, PeITigo Pharmaceuticals, and requested the originals be sent back to us 
immediately. The Sponsor over-night expressed the originals to us and the labels 
containing the scratch-off sticker pages aITived before I 0 A.M. the next morning, 
November 5, 2014. The blinding stickers were then promptly given to Inspector 
Campos. Thus, the 483 observation that we "fail[ ed] to pe1mit" review of these records 
is inaccmate. 

Although we provided the records to Inspector Campos, he informed us later in the day 
of November 5, 2014 that he had been instrncted by FDA reviewers not to exainine the 
labels we had provided to him. This included both original scratch-off stickers for the 
test products used in the study as well as the retention samples. It is unclear to us why 
this occmTed, since a comparison of the or~inal labels containing the scratch-off 
stickers with the copies left at om site by 1 4\eveals conclusively that the originals 
ai·e identical to the retained copies. There is no question on this point. The originals, 
including the study documents to which they ai·e affixed, are identical to the copies in 
eve1y detail, including handwritten study subject number, subject initials, kit number, 
principal investigator name, and eITor cotTections; the position of the blinding label on 
the documents; and 3-hole punch mai-ks, smudges, and defects present on both the 
originals and the copies. We understand from the Sponsor that the >T 

4 

placed the original scratch-off sticker labels in the Sponsor's retained study master file 
and that treatment assignments were not visible to the Sponsor until after the data 
analysis was complete, the results were known, and the final repo1i was issued. 

Based on the foregoing, we object the decision to issue a 483 in this case. We were 
infonned by the TKL study monitor during a study visit that she would collect the test 
products and the labels containing the scratch-off stickers; we retained exact copies of 
those records at our site. When inspector Campos asked to see the original labels, we 
promptly produced the records for the retained samples, which were always at our 



 
 
  

 

   
    

  

   

   

 
   

 

 

 

 
 

 
   

    

   
 

 

 

site, and obtained from the Sponsor he original records for the test products used in 
the study, verified that they were identical to the copies we had retained, and made 
them available to him for his review. Instead of “fail[ing] to permit” his review of the 
records, we made every effort to facilitate that review. To the best of our knowledge, 
all of our actions on this study were entirely consistent with the study protocol as 
wells as FDA regulations and we respectfully request that the 483 be withdrawn. 

OSIS Conclusion for Finding # 1: This reviewer is of the opinion that the data integrity
	
is significantly compromised because the blinded codes were not kept at the site prior to
	
subject enrollment and until the inspection. Thus, this reviewer is unable to authenticate
	
the copies maintained at the site and cannot assure that there were no changes or 
substitutions made to the blinding codes while they were outside the control of the 
clinical site. 

DB Reviewer Comment # 1 for Current ANDA: The reviewer agrees with the OSIS 
conclusion that the data integrity of the pharmacodynamics study might have been 
compromised since the identity of the test and reference products could not be established 
with certainty and also could not confirm if the subjects received the correct study 
treatment (i.e., test or reference product) as per the treatment randomization schedule. 

This OSIS finding is considered systemic.  Reviewers of related ANDAs should evaluate 
the impact of this finding on his/her own respective ANDA. 

Isolated Systemic 

The University of Florida 

ORA investigator Valerie Grecek-trinh audited the University of Florida, Asthma 
Research Lab from December 8-17, 2014. Ms. Grecek-trinh did not issue Form FDA 483 
at the conclusion of the inspection. However, she determined that the study drug 
dispensation record – MDI labels containing blind scratch-off stickers were removed 
from the site by the study monitor after the study was complete. Similar to the case of the 
University of Iowa described above, the site made photocopies of the drug dispensation 
records with blinded scratch-off stickers and only the copies remained on site. The 
originals were returned to the site by the sponsor on 11/04/14, when the inspection at the 
University of Iowa was ongoing. 

During the inspection, Ms. Grecek-trinh removed the obscured sections of the scratch-off 
stickers on the original study drug dispensation record - MDI labels to un-blind the codes 
and to verify that subjects received their assigned treatment specified in the 
randomization sequence in the study report. However, upon review, she noticed that the 
treatment codes in the study report represented by a single-letter alphabet (A through E) 
were not consistent with those in the study protocol. The table below shows the treatment 
codes used in data analysis presented in the study report, compared to those in the study 




  
 

  
  

 
    

   

  
 

 

 

protocol. The treatment codes in the un-blinded scratch-off stickers matched those in the 
study report. 

Treatment Code Assigned treatment in the study report 
used for data analysis 

Assigned treatment in the 
study protocol 

A Vehicle (Placebo) Vehicle (Placebo) 
B 90 mcg of Test 90 mcg of Reference 
C 90 mcg of Reference 180 mcg of Reference 
D 180 mcg of Test 90 mcg of Test 
E 180 mcg of Reference 180 mcg of Test 

California Allergy & Asthma Medical Group 

Finding # 1: The Biopharmaceutical Clinical Facility failed to appropriately retain  
bioequivalence samples as required. A blinded key code was not provided to the site for 
verification of the randomization scheme of bioequivalence test versus reference drug 
kits. In addition, the "scratchoff" blinded labels were removed from the all of  the  drug  
kits and applied to “STUDY DRUG DISPENSATION – MDI LABEL” forms. The 
monitor had removed all of the forms bearing the obscured blinded labels for all subjects 
that were randomized and later returned the obscured labels back to the clinical facility. 
There is no assurance of the integrity of the blinded labels when the facility lost custody 
of the labels causing a lack of assurance that the labels came from the same kits used in 
the study. Ten reserve sample kits were retained; however, five kits had the blinded labels 
removed from drug kits carton. 

(b) (4) The FDA 483 was issued to  because Dr. Sheldon L. Spector, Principal 
Investigator, was out of country during the inspection. The site had the same issue of not 
maintaining the original study drug dispense record – MDI labels, as the other two sites 
described above. 

(b) (4) In addition, the exhibit collected by shows that the other four sites did 
not maintain the original study drug dispense record – MDI labels containing scratch-off 
stickers onsite. 

a. Allergy & Asthma Diagnostic Treatment center 
2300 Centerville Road 
Tallahassee, FL 32308 
PI: Ronald H Saff, MD 

b. Clinical Research Atlanta 
175 Country Club drive, Suite 100A 
Stockbridge, GA 30281 
PI: Nathan Segall, MD, CPI 

c. Spartanburg Medical Research 



485 Simuel Road 

Spartanburg, SC 29303 

Lung& Chest Medical Associates 

2030 N011h Church Place 

Spaitanburg, SC 29303 

PI: Chai-les M Fogaiiy, MD, CPI 


d. 	 AARA Research Center 

9900 N Central Expy, Suite 555 

Dallas, TX 7523 1 

PI: William R. Lmmy, MD 


Firm's Response to Finding# 1: 

Observation 1) "Ten reserve sample kits were retained however, 5 kits had the blinded labels removed 
from the drug kits carton . In addltlon, the "scratch-off' blinded labels were removed from all of the drug 
kits and applied to "STUDY DRUG DISPENSATION -MDI LABEL" forms. The monitor had removed all of 
the forms bearing the obscured blinded labels for all subjects that were randomized and later returned 
the obscured forms back to the clinical facility. lllere is no assurance of the integrity of the blinded 
labels when the facility lost custody of the labels causing a lack of assurance that the labels came from 
the same kits used in t he study. The Biopharmaceut ical Clinical Facility failed to retain bioequivalence 
samples as required. A blinded key was not provided to t he site for verificat ion of the randomizat ion 

scheme of bioequivalctK.e·tc:~ ·1ersvs.raference,·ctrug·kits."' · , 

At the time of conducting the study the site was not aware of our obligiition to maintain the original 
labels on-site in order to demonstrate good custody and ensure the integrity of the samples and t heir 
dispensation to the subjects. With this said, the monitor at the t ime completed the Close-Out Visit notes 
that summarized the events that occurred, ff

4 and it 
specifically notes t hat the "Test Materials Dispensing logs" which contain the removed labels, were 
copied and then t he copies were taken from the site. This however, is not what happened and the 

originals were taken and copies left on site. We understand t his issue in hindsight and realize its 
significance in the scheme of bioequivalence versus non-bloequlvalence studies. When conducting a 
side-by-side of the original label forms with the copy of t he forms left at the site, it is verifiable that 
these were not subst ituted, tampered with or falsified in any way prior to being returned to the site, 
however, we are aware of t he severity of the core issue which is removal of these labels and the 
consequential integrity issue that arises from it . 
In light of this communication from FDA we have created an SOP that is attached, that clarifies our rights 
and responsibilit ies and directs staff in the future for selecting studies and the necessary procedures to 
be followed when implementing and initiating these studies specific to bioequivalence test ing. This 
procedural plan was devised after researching section 7348.001: In Vivo Bloequivalence, on the FDA 
website as well as discussing with various sponsors, including the one for which t he review was 
conducted. 



  

 
   

   
  

       

OSIS Conclusion for Finding # 1: The scratch-off labels were removed from five kits of 
reserve samples. Therefore, OSIS cannot assure which label come from which kit, and 
these kits could no longer serve to verify the identity of drugs used in the study. Dr. 
Spector acknowledged the finding and has created a SOP to address the issue for future 
studies. 

DB Reviewer Comment # 1 for Current ANDA: The reviewer agrees with the OSIS 
conclusion. There is no assurance of the integrity of the blinded labels since the facility 
lost custody of the labels causing a lack of assurance that the labels came from the same 
kits used in the study. 



 

 

  
   

This OSIS finding is considered systemic.  Reviewers of related ANDAs should evaluate 
the impact of this finding on his/her own respective ANDA. 

Isolated Systemic 

Finding # 2: Investigational records were not retained. Specifically, three randomized 
subjects' and ten screen-failed subjects' bioequivalence study Source Records, Informed 
Consent Forms and Case Report Form Files were missing and could not be located during 
the inspection. The following subjects’ entire study records were missing: 

Screening Number / Randomization Number 
(b) (6) 

Firm’s Response to Finding # 2: 




Implementation & corrections for thesejindinif:s~ 
1 41

Our site has a lar e storage facir of the building that is utilized for 
!b><4 once a study is closed out. This storage facility has been -------;:::::= 	 )f{4 

used since the opening of the site in the 
>T4" 

With regards to this finding specifically, once the missing documents were noted by the auditor we put 
In place search teams to organize and find the fi les in order to produce them during the inspection. 
Once the inspection concluded and the documents were not recovered, we extended our search further 
utilizing the site staff over the weekends for t he duration of the 15 day period for letter submission in 
hopes ofdiscovering the items. At this point, we have not recovered the records; subsequently some 
site wide applications have been imposed: 

1) 	 The storage has been re-organized which is characterized by: a) full cataloguing of each study in 
the storage facility, they are being boxed and stacked and labeled to Identify the study name, 
the year conducted & the contents of the boxes (ex. the regulatory documents, patient source 
or screen falls etc.) b) the elimination of any non-study related stored documents from the front 
office that may confound or confuse the research study documents c) access to storage unit will 
also be regulated through documentat ion of a log that has been created (and attached) that will 
document any Incoming study documents, the dates they were entered, the personnel that 
handled the storing, or any other reasons for entering the unit. It also contains a section for 
nchecking documents out and back in" for functional use of the data if so is needed after the 
documents stored. This includes the date documents were taken out, the reason they were 

taken, the personnel utilizing the documents and again the date they were returned to t he 
storage. 

As an additional precaution the site inspected the Investigator's personal storage units to exclude any 
possibility that the documents in question were misfiled with the clinic office medical records, billing 
and or patient records. 
Research site staff is currently still in progress ofdlsca rding all non-research related material in the 
storage unit but will continue to monitor and actively re-locate any non-research related documents 
necessary. Unt il this is completed, site staff will consider the status of t he missing documents as still in 
progress. Periodic written updates will be sent to FDA on a monthly basis until this task has been 
completed and/or the documents located or deemed officially outstanding. Should any evidence of the 
missing records be recovered, site staff will immediately contact and send appropriate copies of the 
informed consent forms where necessary. 

In support and verification of the existence of these subjects and in support of the review of all 
consents, source documents and case report forms by the sponsor during the study, I have attached the 
monitoring follow-up communications from the time the study was conducted. 

In summary of Observation 2; the site has done a complete restructuring of the storage department and 
completed a thorough inspection of all documents in order to discover the missing records. At this point 
this observation status ls considered open. Under the following conditions will the site change the 
status of this finding to "complete" if: 

1) the documents are recovered and the restructuring of storage is fully executed and functioning 
2) the restructuring has been completed and the storage functional yet the documents are not 

recovered 
Again, monthly updates will be sent highlighting the progress of this Corrective Act ion until it Is 
Complete. 



In conclusion, attached to this document you will find: 
1) An SOP in support of our commitment to implementing the site changes necessary to conduct 

effective studies in Bioequivalence 
2) A memo written at the t ime the study was conducted discussing the retention sample label 

removals 
3) 3 monitor formal monitor letters from the t ime the study was conducted verifying the existence 

and review of missing patient data as well as documenting the Close-Out Visit act ivities 
Note 1: January 22, 2011-informed consent and source data review 
Note 2: April 2, 2011-informed consent and source data review 
Note 3: May 21, 2011-COV notes indicating intentions to remove copies of IP label logs 

4) The "Storage Accountability Log" for reference 

4We have also included a letter written for the Auditor >rr that reiterates t he absence 
of the Investigator and company president at the t ime of inspect ion and also our thanks for the 

thorough review. 

OSIS Conclusion for Finding # 2: CAAMG failed to retain the above subjects' 
investigational records. This reviewer is of the opinion that the lack of subjects' study 
records compromises the integrity of the data and raises concerns on the safe!Y of the 
subjects emolled in the sh1dy. 

For the University of Iowa and CAAMG sites, the ORA investigators did not un-blind the 
original scratch-off labels (blind codes). Therefore, we are unable to coufm n if those 
subjects received their assigned treatment as designated in the study protocol. 

DB Reviewer Comment # 2 for Current ANDA: The reviewer agrees with the OSIS 
conclusion, that failure of retaining the subjects' investigational records compromises the 
data integrity as well as raises concerns on the safety of the subjects em olled in the study. 
The pharrnacodynamic study (PRG-723) conducted by the fum is not acceptable and the 
fum will be asked to repeat the study. 

This OSI finding is considered systemic. Reviewers of related ANDAs should evaluate 
the impact of this finding on his/her own respective ANDA. 

D Isolated rg:j Systemic 
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Meeting Minutes 

MEETING WNUTES 
Penigo Industry meeting 

:\Ieeting Date: May St!\ 2008 Time: 10:00 _IUvl-12.'.10 PM 

Location: MPN 4 - Conference Room "A" 


Fir m Name: Perrigo 


Drug Namt>: Alburerol Sulfate HFA Inhalation Aerosol (RLD: ProAir HfA. 1,·ax) 


:vieeting Type: Industry meeting 

~leetiug Chair: Gary Buehler, R.Ph , Director. OGD 

) 'leeting Recorder : Doan Nguyen, Phann.D .. Project Manager 

FDA Office of ~neric Drug Attenders, Titl ts and Offices: 

Gary Buel1ler, R Ph. Director, OGD 
Wallace Adams Pb_D Team Leader. Science Staff 
Angela Payne DLPSfLRB 
Lawrence Yu., Ph_D Director for Science 
Dale Conner, Phann.D Director, DBE I 
Michael Smela Jr Team Leader, Chemistry I 
Bing Li, PhD Acting Team Leader, DBE I 
Hoamhon Nguyen, M.S. Actmg Deputy Director, DBE I 
Situ Lee, Pb.D Reviewer Science Staff 
Raslumkant Patel, Ph.D Dire-ctor, Chenustry I 
Paul Schwartz. Ph.D Deputy Du-e<'tor, Chenuslry I 
David Read, JD Regulatory Counsel, OGD 
Doan Nguyen, Phann.D. Project Mruiager. Science Staff 

Industry Representatins, Titles and Offkes: 

From Perrigo Res t>a rch and Dt>nlopment Company (Applfeo111) : 

Jatin Shah. Pll.D. - Chief Scientific Office!' 

Ytushtaq Frmtwala, Pb.D - Du-ector, Research and Development 

Herbert Luther. Ph.D. - Vice President_ Global Regulato1y Affair>. 

Brian Schuster - Associate Director, Regulatory Affairs 

Beatriz North - MPH,. CCR.<\, Director. C linical Affairs 

Jouatha.n Schwartz - Project Manager, Ch.nical Affalfs 
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lVIEETING MINUTES 
Petrigo Industry meeting 

l\leeting Objectives: 

Meeting request from Perrigo. 
To discuss: 

Regulatoiy Isst~es 
Bioequivalence Smdies Program 
Cheilllstty 

Background: 

ProAtr lacks a dose counter 
(tiJT4l 

Discussion Points: 

8.1 	 REGULATORY ISSUES 

A 	 Appropriate Filing as ANDA 

Confom test product qualifies for filing :ts au ANDA, diffoi.ng as follows from ProAir 
HFA 

• 


a. Necessitates a label ch1111ge - 21 CFR 314.94(a)(iv) permits this change 

liff4 • 

a. 	 Acceptable as long as they meet OGD CMC expectations 

• 	 >T4 

a. 	 Acceptable providing in vitro and invivo equiYalence are acceptable 

http:diffoi.ng


l\IEETI~G MINUTES 
Pen'igo Industry rne1'?ting 

B. 	 Retention Samples 

Confinu that the number ofretains (maximum 50) will apply 10 the rest produc t 

a. 	 The draft N asal BAJBE Guidance specifies a 1111nimum of 50 ullits of each T and 
R batch for nasal aerosols. The same expectation applies to orally 111haled 
aerosols for each batch used for both in vitro and in \·ivo studies. Ifplacebo 
product is used in either in vitro or in '1.-ivo studies , the minimum 50 units also 
applies. 

8.2 Bioequin leuce Sniclies Program 

A 	 In Vitro Studies 

l. Dose Content Unifonnity Through Container Life (B,M,E) 

a. 	 Dose Content Through Container Life (not Dose Content Unifomiity. Note that 
Delivered-Dose Unifom1ity is a USP <601> test which is noncomparative). 
The finn should provide Single Actuation Content Through Container Life, not Dose 
Content Unifonuity Through Container Life. The distinction i.s that the studies 
should be conducted using one actuation, not two actuations, si.11ce PROAIR HFA 
labeling allows one mhalatrnn ew1y 4 fours in certain instances. 

2. Aerodynrunic Pa1ticle Size Disu·ibution (APSD) 

Comparative data for drug deposirion on individual deposition site. and mass balance 
data based on drug deposition on all sites, should be provid~d. 

(bT[4l 

3. 

{D)~l 

3. 

4. 



lVIEETI~G ~IINUTES 
Perrigo Indusr.ry meeting 

5. 	 Spray Pattern and Plume Geometry 

a . 	 Should be conducted 
b. 	 Please confer the draft Guidance: MDI and DP! Drug Produ cts - CMC 

Documentation (Section F. l .m : Spray Pattem and Plume Geometry) 
c. 	 Draft CMC Guidance states that these tests are llllportant for evaluating the 

performance ofvalYe and actuator. 

5. 	 Priming and repriruing data (last bullet Perrigo package. p. 5 - 6) 

Film needs to be clear in its text as to comparative testing for BE and noncomparative 
testing for CMC. 

6. 	 Comparative m VItro testmg will be conducted on three batches ofT and three batches of 
R 

B. 	 Phannacokinetic Study 

1. 	 Sratistical methodology 

a. 	 Agree 

ltilf42. 

c. 

http:Indusr.ry
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ll>Tf4 

D. 



8.3 

lVIEETI NG :MINUTES 
Peui.go Industiy meeting

~~~~~~~~~~~-' ~~~~~~~~~~~~~~T~ 

Unrt>solnd iss11 t>s or issues 1·equiri11g further discussion: 


None 


Action item s: 


None 




Teleconference meeting minutes with the Office of Generic Drugs (OGD) on August 
26,2011 

FDA MEETING ~IINUTES 


Teleconference 

(Pr epared by FDA) 


FDA/Pe1·rigo 
Albuter ol Sulfate HFA Inhalation Aerosol 

Meeting Datl•: August 26. 2011 Time: 10:00 - 11 :30AM 

Location: 7519 Standish Place. MPN4. CrR A. Rockville MD 20855 

M eeting Chair: Sau (Lany) Lee. Ph.D .. OGD Science Staff 

FDA r epresentatives, titles and offices: 

Dale P. Conner. Phatm.D .. Director OGDIDBl 
Bing Li. Ph.D .. Team Leader OGDIDBl 
John Peters. M.D .. Medical Officer OGD'DCR 
Bita Mirzai Azann. MS. Team Leader OGD'DCl 
David T Read. JD OGD/IO 
William P. Rickman. Director OGD/DLPS 
Wallace P. Adams. Ph.D OGD Science Staff 
Bha,Yaua Saluja. Ph.D. OGD Science Staff 
Feiyau Jin. Ph.D. OGD Science Staff 

Perrigo representatins, titles and compan~· : 

Jatin Shah. Ph.D. Chief Scientific Officer 
Mushtaq Fruitwala. Ph.D. 
Richard Stec. Ph.D. 
Brian Schuster 
Beati-iz Notth. :NIPH 

Director. Research and Development 
VP. Global Regulatory Affairs 
Associate Director. Regulatory Affairs 
CCRA. Director. Clinical Affairs 

Jonathan Schwa11z Project Manager. Clinical Affairs 
jf(4 
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The agency's minutes are the official minutes of the meeting. 

BACKGROUl\"D: 
On October 5. 2010 (by hard copy with a cover letter). Perrigo submitted a meeting 
request package to the Office of Generic Dmgs (OGD). In this package. Pen-igo 
requested a meeting (either in person or teleconference) \Yi th OGD to discuss the ANDA 
submission and approval requirements for the addition ofa dose counter to rhe proposed 
generic Albmerol Sulfate Inhalarion Aerosol (eq 0.09 mg base.I.Inhalation) (Attachment 
l ). The reference listed dmg (RLD) is ProAir HFA (albuterol sulfate) Inhalation Aerosol 
developed and marketed by Teva Respiratory. LLC (NDA 021457). The RLD currently 
doeo; not haYe a dose counter. 

In addition. Perrigo. in the October 5. 2010 meeting requeo;t package. made reference to 
the OGD-Pen-igo meeting on May 5. 2008. During that meeting. several issues related to 
the initial ANDA filing requirements, including regulato1y issues. bioequivaleuce (BE) 
smdies program. dose counter and cbemistty issues ,,,·ere discussed (Attachment 2) . 
Based on that meeting. Perrigo and Catalent stated that they have proceeded with their 
product development process. 

The ptupose of the August 26. 201 1. telecon was to seek OGD"s inputs on the finn·s 
questions listed in the October S. 2010 meeting request package. 

RESPONSES TO PERRIGO QUESTIO:'.'iS 

OGD sent a list ofnumbered Pen-igo questions (Ql-Q19) to the finn prior to the August 
16. 2011 telecon to facilitate the discussion (Attachment 3). 

At the beginning ofthe tel econ.. the fim1 summarized its progress in developing a generic 
version ofAlbuterol Sulfate HFA MDI product. Then OGD discussed with Perrigo the 
Agency's responses to questions Ql -Ql9. 

(b}~) 
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OGD 's response 
Please send OGD a follo\Y-up email with the finn· s questions on the statistical 
analysis of the PD BE data. 



 

 
  

 
  

  

 

 

 
 

BIOEQUIVALENCE DEFICIENCIES TO BE PROVIDED TO THE APPLICANT 

ANDA: 203760 

APPLICANT: Perrigo Pharmaceuticals Company 

DRUG PRODUCT: Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 

The Division of Bioequivalence I (DBI) has completed its review and has identified the 
following deficiencies: 

1.		 You mentioned that few deviations occurred during the conduct of Single 
actuation content (SAC), aerodynamic particle size distribution (APSD) by 
cascade impaction and plume geometry (study # TTP-CBJ-M0132) studies 
comparing the test product with dose counter with reference product with dose 
counter and the data has been excluded from statistical analysis. You only 
provided the excluded data and did not provide the data with which it was 
replaced with. Therefore, please provide a table with original excluded values and 
replaced values. 

2.		 The spray pattern testing (study # TTP-CBJ-M0132) comparing the test product 
with dose counter with the reference product with dose counter fails to meet the 
Population Bioequivalence (PBE) criteria for spray area at 3 cm distance. Please 
repeat this test. 

3.		 According to the following Office of Pharmaceutical Quality (OPQ) review 
comments, your test product batch # 08MM-050 is not considered as 
representative of the commercial batch: 

(b) (4) 

Therefore, the pharmacokinetic (PK) (study # 10825302) and pharmacodynamic 
(PD) (study # PRG-723) BE studies conducted using batch # 08MM-050 are not 
acceptable. In addition, the Office of Study Integrity and Surveillance (OSIS) 
recommends that the data from PD study (# PRG-723) are not acceptable for 
further Agency review (please refer to deficiencies based on the inspection 
findings by the OSIS). Therefore, please repeat the pharmacokinetic (PK) and 
pharmacodynamic (PD) BE studies.  

Deficiencies Based on Inspection Findings by the Office of Study Integrity and 
Surveillance (OSIS): 

(b) (4) 4.		 Following the inspection of the analytical site 
(b) (4) between by 	 the Office of Study Integrity and 



Surveillance (OSIS) for the cuITent ANDA, F01m FDA-483 was issued. 
Subsequently, the analytical site provided its responses to Fo1m 483 and those 
responses were included in the final evaluation by the OSIS. 

The DBI reviewed the above OSIS inspection report and found that the following 
objectionable findings by the OSIS at the analytical site could potentially 
compromise the integrity of the study of the current application: 

Finding # 1: Not all original data were reported follow;ng reanalysis or retest. 
Spedfically, Protocol TTP-CBJ-M0050 required any reanalysis or retest data to 
be reported along with the original data in the study report. However, the 
following tests were repeated and the original data were not reported with the 
retest data: 

I) Aerodynamic Particle Size Distribution (APSD) by Cascade Impactor (CI) 
for Study TTP-CBJ-M0050, Part I, conducted from 411312009 to 
411712009. 

2) Spray Pattern for Study TTP-CBJ-M0050, Part 1, conducted from 
313112009 to 41312009. 

3) Plume Geometry for Study TTP-CBJ-M0050, Part 1, conducted fr0tn 
41112009 to 41212009. 

Finding # 2: Out-of-spedfication (OOS) results were not reported in the study 
report for Protocols TTP-CBJ-M0050 and TTP-CBJ-MOl 32. Examples include, 
but are not limited to, canisters retested/replaced and tests rejected due to 
assignable causes (e.g., instrument failure, sample collection, or processing 
errors). Specifr.cally, 

1) APSDb CI for Stud TTP-CBJ-MOl 32, 
b)l.il 

»1'l 

2) APSD bv CI.fpr Stud TTP-CBJ-MOl 32, 
bJT4 

16)1 

3) APSD b CI f.pr Study_ TTP-CBJ-MOl 32, 
(b)T4 

(b)T4 

4) Spray Pattern for Study TTP-CBJ-M0050 4 

[ ~~ 
(6)\.4 5) Plume Geometry for StuavTTP-CBJ-M0050, 

)) 4 

In addition, a manber ofcanisters were replaced during the study due to other 
reasons. 

Based on the above findings, the film should submit the following info1mation: 

a. Please submit all the in vitro BE study data including original and 
reanalysis or retest and a detailed study summaiy repo11 which includes 
all the tests conducted and the details of the investigations for retesting or 

http:Specifr.ca


 
 

 
  

 
 

 
 

  

 

  
  

  

 

 

reanalysis for study # TTP-CBJ-M0132 (comparing the test product with 
dose counter with the reference product with dose counter). Please 
provide the sas data (original and retested/ reanalyzed) in xpt format.  
Please note that you do not need to submit such data for the in vitro study 
Study # TTP-CBJ-M0050, since this study was conducted with the 
product without dose counter and the product is not intended to be  the  
final commercial use. 

b.		 Please submit all the in vitro BE study data including original data 
obtained with original canisters and retested data obtained with replaced 
canisters and a detailed study summary report which includes justification 
for the replacement of canisters study # TTP-CBJ-M0132 (comparing the 
test product with dose counter with the reference product with dose 
counter). Please provide the SAS data (data from original and replaced 
canisters) in xpt format. Please note that you do not need to submit such 
data for the in vitro study Study # TTP-CBJ-M0050, since this study was 
conducted with the product without dose counter and the product is not 
intended to be the final commercial use. 

5.		 Following the inspection of the clinical sites (University of Florida, Gainesville; 
University of Iowa, Iowa City; California Allergy & Asthma Medical Group, Los 
Angeles) between 11/03/2014 – 01/09/2015 by the Office of Study Integrity and 
Surveillance (OSIS) for the current ANDA, Form FDA-483 was issued. 
Subsequently, the clinical sites provided its responses to Form 483 and those 
responses were included in the final evaluation by the OSIS. 

The DBI reviewed the above OSIS inspection reports and found that the 
pharmacodynamic study (PRG-723) conducted is not acceptable based on the 
following OSIS findings. Please repeat the pharmacodynamic study. 

1.	 There was a discrepancy in the assigned treatments between the 
randomization schedule in the study report and the protocol. 

2.	 The original code-blinding scratch-off stickers were not maintained at the 
clinical site prior to subject enrollment and until the FDA inspection and 
their integrity cannot be assured. 

3.	 Without the code-blinding scratch-off stickers, we are unable to confirm 
which treatments subjects received. 

6.		 Please be informed that the case report forms for all the subjects in the 
pharmacodynamic study (PRG-723) were not retained based on the following 
OSIS finding for the California Allergy & Asthma Medical Group: 

Investigational records were not retained. Specifically, three randomized subjects' 
and ten screen-failed subjects' bioequivalence study Source Records, Informed 
Consent Forms and Case Report Form Files were missing and could not be 
located during the inspection. The following subjects’ entire study records were 
missing: 



 
  

    

Screening Number / Randomization Number 
(b) (6) 

The bioequivalence comments provided in this communication are comprehensive as of 
issuance. However, these comments are subject to revision if additional concerns raised 
by chemistry, manufacturing and controls, microbiology, labeling, other scientific or 
regulatory issues or inspectional results arise in the future. Please be advised that these 
concerns may result in the need for additional bioequivalence information and/or studies, 
or may result in a conclusion that the proposed formulation is not approvable. 

Sincerely yours, 

{See appended electronic signature page} 

Bing V. Li, Ph.D. 
Acting Director, Division of Bioequivalence I 
Office of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 



DIVISION OF BIOEQUIVALEN CE REVIEW 


ANDA No. 203760 

Drug P1·oduct Name Albuterol Sulfate Inhalation Aerosol 

Strength(s) 0.09 mg Base/Inhalation 

Applicant Name Pen-igo Pharmaceuticals Company 

Applicant Address 515 Eastern Ave., Allegan, MI 49010 

Contact's Name and the 
mailing add1·ess 

Diane L. Morgan, ANDAINDA Regulatory Affairs Project Manager 

Contact's Telephone Number 269-686-1729 

Contact's Fax Number 269-673-7655 

01iginal Submission Date(s) December 16, 2011 

Submission Date(s) of 
Amendment(s) Under Review 

April 24, 2015 

Reviewer Vipra Kundoor. Ph.D. 

Overall Review Result ADEQUATE 

REVIEW OF A POST-CR MEETING REQUEST 


This is a review of a post-CR (Complete Response) meeting request. 

This is the first generic drug application. This application references NDA 021457, 
ProAir® HFA (albuterol sulfate) Inhalation Aerosol, Metered, 0.09 mg Base/Inhalation 
from Teva. 

In the original submission dated 12/06/2011, the firm Penigo Pharmaceuticals Company 
submitted the results of the following studies comparing the Test and Reference products: 
one single-dose fasting pha1macokinetic bioequivalence (BE) study (#10825302), one 
clinical phaimacodynamics study (#PRG-723), and five types of in vitro bioequivalence 
studies (single actuation content, aerodynamic paiiicle size distribution by cascade 
impactor, spray pattern, plume geomefly and priming/re-priming). In addition, the fum 
also submitted the paiiicle size disfl·ibution by laser diffraction, which is not required per 
Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI1. None of studies were 
acceptable due to deficiencies. A complete response letter was sent to the fnm on 
04/13/20152 

. 

In the cun ent post-CR meeting request dated 04/24/2015, the fum is requesting a 
teleconference to clarify the following specific bioequivalence deficiency 
(Bioequivalence deficiency # 5) received in the complete response letter dated 
04/13/2015: 

http://wwwfda.gov/downloads/Drugs/GuidanceComplianceRegulatocylnformation/Guidances/UCM34698 
5.pdf 
2 DARRTS, ANDA 203760, COR-ANDAACTION-09 (Complete Response), 04/13/2015 

http://wwwfda.gov/downloads/Drugs/GuidanceComplianceRegulatocylnformation/Guidances/UCM34698


 

 

 

  
 

 
 

  
 

  

 
  

    
     

  
   

 

Deficiency # 5: For Single Actuation Content Study, Priming & Re-Priming Study, and 
Aerodynamic Particle Size Distribution by Cascade Impaction Study you did not provide 
100% raw numerical data (analyst’s printouts) for all analytical runs (accepted and 
rejected) conducted during the HPLC sample analysis of these studies. The raw 
numerical data should include the data of peak area/height for the drug, dilution factor 
(if any), and the corresponding concentration for each assayed and reassayed sample of 
all samples, calibration standard concentration samples, and quality control samples. 

Firm’s Comment: 
(b) (4) Submission of 100% of the data specified would entail providing a volume of over 

pages of raw source data. Bioequivalence deficiency #6 specifies to provide 20% of the 
chromatograms from the Single Actuation Content Study, Priming & Re-Priming Study, 
and Aerodynamic Particle Size Distribution by Cascade Impaction Study. The 100% raw 
numerical data (analyst's printouts) were previously reviewed by an FDA inspector 
during the IVBE audit. In addition, a full report with all of the worked up data will be 
provided in the complete response amendment to satisfy bioequivalence deficiency #3.  

Perrigo is requesting confirmation whether the agency wants to review the same  raw  
numerical data that was reviewed during the IVBE audit, and clarification on the 
distinction between bioequivalence deficiencies #5 and #6 with regard to the number of 
chromatograms to be submitted. 

Reviewer’s Comment: 
Since there are no current issues for which the 100% raw numerical data needs to be looked 
at, the firm will be informed that the Division of Bioequivalence I (DBI) will not request the 
100% raw numerical data at this time, but suggests the firm to keep the raw data available 
should that be needed in the future review processes. 

DBI would like to clarify the firm that bioequivalence deficiency # 5 is related to submission 
of 100% raw numerical data and bioequivalence deficiency # 6 is related to submission of 
20% of chromatograms. While it is not necessary at this time to submit the 100% raw 
numerical data, the firm is requested to submit 20% chromatograms from Single Actuation 
Content Study, Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution 
by Cascade Impaction Study. 



 

   

 

 
 

 

  
 

   
   

  

 

    

BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT
	

ANDA: 203760 

APPLICANT: Perrigo Pharmaceuticals Company 

DRUG 
PRODUCT: 

Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 

The Division of Bioequivalence I (DBI) has completed its review and has no  further  
questions at this time. 

Comment #1: 
(b) (4) Submission of 100% of the data specified would entail providing a volume of over 

pages of raw source data. Bioequivalence deficiency #6 specifies to provide 20% of the 
chromatograms from the Single Actuation Content Study, Priming & Re-Priming Study, 
and Aerodynamic Particle Size Distribution by Cascade Impaction Study. The 100% raw 
numerical data (analyst's printouts) were previously reviewed by an FDA inspector 
during the IVBE audit. In addition, a full report with all of the worked up data will be 
provided in the complete response amendment to satisfy bioequivalence deficiency #3.  

Perrigo is requesting confirmation whether the agency wants to review the same raw 
numerical data that was reviewed during the IVBE audit, and clarification on the 
distinction between bioequivalence deficiencies #5 and #6 with regard to the number of 
chromatograms to be submitted. 

DBI’s Response: 

Please be advised that DBI is not requesting the 100% raw numerical data at this time, but 
suggests that you keep the raw data available should that be needed in the future review 
processes.   

We also would like to clarify that bioequivalence deficiency # 5 is related to submission of 
100% raw numerical data and bioequivalence deficiency # 6 is related to submission of 20% 
of chromatograms. While it is not necessary at this time to submit the 100% raw numerical 
data, please submit 20% chromatograms from Single Actuation Content Study, Priming 
and Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade 
Impaction Study. 

The bioequivalence comments provided in this communication are comprehensive as of 
issuance. However, these comments are subject to revision if additional concerns raised 
by chemistry, manufacturing and controls, microbiology, labeling, other scientific or 
regulatory issues or inspectional results arise in the future. Please be advised that these 
concerns may result in the need for additional bioequivalence information and/or studies, 
or may result in a conclusion that the proposed formulation is not approvable. 



Sincerely yours, 

{See appended electronic signature page} 

Wayne I. DeHaven, Ph.D. 
Acting Director, Division of Bioequivalence 1 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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DIVISION OF BIOEQUIVALENCE REVIEW ADDENDUM 


ANDA No. 203760 

Dmg Product Name Albuterol Sulfate Inhalation Aerosol 

Strength(s) 0.09 mg Base/Inhalation 

Applicant Name Perrigo Pharmaceuticals Company 

Applicant Add1·ess 515 Eastern Ave., Allegan, MI 49010 

Applicant's Point of Contact Diane L. Morgan, ANDAINDA Regulat01y Affairs Project Manager 
ltif(, Contact's Telephone Number _L 

Contact's Fax Number 269-673-7655 

Oliginal Submission Date(s) Date of application: December 16, 2011 

Submission Date(s) of Date ofacceptable for filling: March 8, 2012 (SAS data and SOPs) 
Amendment(s) Under Review , May 18, 2012 (Fonnulation Table) 

First Genelic (Yes 01· No) Yes 

Reviewer Vipra Kundoor, Ph.D. 

Study Number (s) 10825302 

Study Type (s) Fasting 

StrenJtth (s) 2 x 90 mcg actuations (total dose = 180 mcg) 

Clinical Site Novtun Pharmaceutical Research Services 

Clinical Site Add1·ess 
Wilcrest Gre,en Office Park, 3320 Walnut Bend Lane, Houston, TX 77042­
4712 

Analytical Site 
I 

1Df(( 

Analytical Site Address 

Study Number (s) TTP-CBJ-M0050 

Study Type (s) In Vitro Bioequivalence 

Strength (s) 90 me actuation 
(bf(4 

Analytical Site (In Vitrn Studies) 

Analytical Site Address (Io Vitro 
Studies) 

Study Number (s) PRG-723 

Study Type (s) Pharmacodynamic Bioequivalence Study 

Strength (s) 90 mcg/ actuation 

fil!tl 
University ofFlorida 

Clinical Sites 
Asthma Research Lab 

fil!tl 
Roy J and Lucille A Carver College ofMedicine 



IDepartment of Pediatrics, Allergy!Puhnonary 

~ 
Allergy & Asthma Diagnostic Treatment Center 

fil!il 
California Allergy & Asthma Medical Group 

~ 
Clinical Research Atlanta 

~ 
Spartanburg Medical Research 

filk2 
AARA Research Center 

Clinical Site Add1·ess 

Analytical Site 

Analytical Site Addl'ess 

~ 
1600 SW Archer Road 
Gainesville, FL 32610-0486 

filkl 
The University of Iowa 
200 Hawkins Drive 
Iowa City, Iowa 52242-1083 

~ 
2300 Centerville Road 
Tallahassee, FL 32308 

fil!il 
11645 Wilshire Blvd. Suite 1155 
Los Angeles, CA 90025 

~ 
175 Com1try Club Drive, 
Suite lOOA 
Stockbridge, GA 30281 

~ 
485 Sinmel Road 
Spartanburg, SC 29303 

filtU 
9900 N Central Expy, Suite 555 
Dallas, TX 75231 

NIA 

NIA 

Clinical Site for Pharmacokinetic Study: ADEQUATE 
OSI Status 

Analytical Site for Pharmacokinetic Study: INADEQUATE 



Analytical Site for In Vitro BE Studies: INADEQUATE (pending) I 
­

IClinical Site for Pharmacodynamics Study: INADEQUATE (pending) 

OVERALL REVIEW RESULT 1 INADEQUATE 

REVISED/NEW DRAFT INO
GUJDANCEINCLUDED 

BIOEQUIVALENCESTUDY 
REVIEW

TRACKING/SUPPORTING STUDY/TEST TYPE STRENGTH 
RESULT

DOCUMENT # 

1, 2, 6 I FASTING STUDY 0.09 mg 
Base/Inhalation 

INADEQUATE 

1, 2, 6 
IN VITRO 
BIOEQUIVALEN CE 
STUDIES 
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1 EXECUTIVESUMMARY 

This is an addendum to the bioequivalence review ofANDA 203760 finalized on 08/04/20141. 

On 03/23/2015, the Office of Pha1maceutical Quality (OPQ) contacted Division of 
Bioequivalence I (DBI) with regards to concerns on the bio batch (batch# 08MM-050) used to 
conduct haimacokineticg'K), phannacodynamic (PD) and in vitro BE studies. OPQ indicated 
that the "1 in batch# 08MM-050 were not representative of the whole batch as 

f(4 

On 03/30/2015, the OPQ finalized their review3. As per their review, the following deficiencies 

The release and stability data ofcanisters 

relating to batch# 08MM-050 are listed: 

Deficiency # 8: Please rovide release and stabili 
Batch 08MM-50, -------------. 

data of thelb 
11 
lT 

4 
canisters in 

><41 dfi 1. . 1 l.use or c zmca supp ,1es. 
lJ1" 

!mil should be included. --------------------­

Deficiency# 34: We have sig;Jjficant concerns ofthe exhibit batches and regulatory batches you 
. I ~~have provided. 

(b)(4 

14 Please include detail information of these 
commercial batches including drug substance COAs, executed batch record, drng product 
release tests, and accelerated and long tenn stability data. The stability data should include both 
valve up and valve down positions. 

Based on the above mentioned deficiencies from OPQ, DBI revises the letter attached to the 
08/04/2014 DBI review of the application. The revised letter is attached to this addendum review 
and supersedes the original letter. The revised letter, added deficiency #24, to advise the 
applicant to provide justification to address OPQ's concerns that the bio batch (# 08MM-50) 
used for clinical study was not representative of the whole batch. The fum is also noticed that 

1 DARRTS, ANDA 203760 REV-BIOEQ-21 (Primary Review), 08/04/2014 
2 DARRTS, ANDA 203760 FRM-MINUTES-01 (Internal Meeting Minutes), 03/26/2015 
3 Panorama Database, ANDA 203760, Drug Product Primary Review, Document Name: 
203760CR01_03192015.doc, Finalized Date: 03/30/2015 

4 



additional bioequivalence studies may be needed if OPQ determines the firm’s response is 
inadequate to address this issue. 

The application remains inadequate. 



2 ATTACHMENT 

ANDA 203760 Meeting Minnres 


OLDP/D:MRP & DBE Meeting Minntes 


M.arrh 23.., 2015 


Attendees: Xihao Li, Bhagwant Rege, Bing Li, Vipra Kundoor, Ke Ren, Wayne Dehaven, 
Dbaval Gaglani 

11)14 ' 

L 

3. 

4. 

s. 

6. 

7. 
8. 

9. 

10. DBE will follow up on the additional comments 10 tian with regards to the BE 
studies (PK/PD/Jn Viiro). 
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NOTE TO REGULATORY PROJECT MANAGER (RPM):  Currently there are OSI 
inspections pending for the clinical and analytical sites. 

NOTE TO REGULATORY PROJECT MANAGER (RPM):  This deficiency letter 
supersedes that attached to the review of ANDA 203760 dated 08/04/2014. 

BIOEQUIVALENCE DEFICIENCIES TO BE PROVIDED TO THE APPLICANT 

ANDA:		 203760 

APPLICANT: Perrigo Pharmaceuticals Company 

DRUG PRODUCT: Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 

The Division of Bioequivalence I (DBI) has completed its review of your submission 
acknowledged on the cover sheet and the following deficiencies have been identified: 

Deficiencies Related to Fasting Bioequivalence (BE) Study (# 10825302) 

1.		 Please provide the Certificate of Analysis (CoA) of the reference product lot # AEA13B.  

2.		 Per your analytical report for the fasting study (# 10825302), there were seven rejected batch 
runs for albuterol (Run ID #s 1AFGI, 4AFGI, 7AFGI, 8AFGI, 9AFGI, 13AFGI and 
14AFGI). You provided the specific reasons for rejection of the batch runs in the analytical 
report. However, you did not include the original data to support  the reasons for batch  
rejections. Therefore, please submit the raw data for calibration standards, quality control 
(QC) samples and study samples, such as peak area of analyte and internal standard, 
calculated concentration, etc. of the failed batches. 

In addition, you did not include those rejected batches in the calculation of repeat percentage 
in the “Reanalysis of Study Samples” Table. For the future submissions, please include all 
analytical repeats, including failed repeat runs, in the “Reanalysis of Study Samples” Table.  

Deficiencies Common to ALL In Vitro Equivalence Studies 

3.		 Please provide detailed study reports for all the in vitro equivalence studies. 

4.		 Manual actuation was used for conducting Single Actuation Content Test, Priming/Re-
Priming, Aerodynamic Particle Size Distribution by Cascade Impaction and Particle Size 
Distribution by Laser Diffraction. You only indicated that both test and reference products 
were tested under the same instrumental conditions. Please provide the information regarding 
whether the test was conducted under blinded conditions to avoid the operator’s bias. 



5. 	 For Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic 
Particle Size Distribution by Cascade Impaction Study you did not provide 100% raw 
numerical data (analyst's printouts) for all analytical mns (accepted and rejected) conducted 
during the HPLC sample analysis of these studies. The raw numerical data should include the 
data of peak area/height for the chug, dilution factor (if any), and the c01Tesponding 
concentration for each assayed and reassayed sample of all samples, calibration standard 
concentration samples, and quality control samples. 

6. 	 Please submit 20% of the chromatograms from Single Actuation Content Study, Priming & 
Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study. 

Deficiencies Related to Single Actuation Content (SAC) through Container Life Test 

7. 	 You did not provide the validation data for the manual spray pump actuator for the SAC 
testing. Please submit the data using formatted summa1y tables. You may reference the CTD 
tables designed for nasal spray chug products (where applicable) from the FDA's website at 
the following location: 
http://www.f da. gov/ downloads/Dmgs/DevelopmentApprovalProcess/HowDmgsareDevelope 
dandApproved/ApprovalApplications/AbbreviatedNewDrugApplicationANDAGenerics/UC 
M209446.pdf 

8. 	 Please indicate if stock solutions and working standards unde1went freeze-thaw cycles prior 
to use. Ifso, please submit the appropriate data to demonstrate stability. 

9. 	 Please provide working standards refrigerator stability data. 

Deficiencies Related to Priming/Re-Priming Tests 

10. As per the in vitro smnmaiy tables you submitted, the Prii~g and Re-primincr stu1fr was 
conducted between Febrnaiy-April 2009. However, your SOB 1 >< 

41 for 
Priming and Re-priming testing was effective from lb><

4 
• Please justify how you 

objectively conducted the study without a pre-establishedSOP. 

Deficiencies Related to Aerodynamic Particle Size Distribution (APSD) by Cascade 
Impactor (Cl) Test 

11. You did not provide number of actuations (i.e., how many actuations were employed in the 
CI test) and the sequential number of actuation (e.g. the 6th-11th sprays/actuations) used in 
the Cascade Impaction test. Please provide this info1mation. 

12. According to the Drng Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the 
APSD test should be perf01med at both beginning and end lifestages of the product. 
However, you only conducted the test at the beginning lifestage, indicated in your SAS 

http://www.f


dataset as "B". Please conduct the test at both beginning and end lifestages of the product as 
recommended by Albuterol Sulfate MDI guidance. 
http://www.fda.gov/ downloads/Drugs/GuidanceComplianceRegulatoiylnformation/Guidance 
s/UCM346985 .pdf 

13. Please specify how many quality control samples were used in each analytical nm and at 
what concentrations. According to the Guidance for Indushy: Bioavailability and 
Bioequivalence Studies for Nasal Aerosols and Nasal Sprays for Local Actions (April 2003): 
"analytical runs include at feast three or more concentrations ofquality control samples that 
represent the entire range of the standard curve or the expected concentration range of 
samples from the various stages of the CI. " This is also applicable to the same test of 
inhalation drug product. 

Deficiencies Related to Sprav Pattern Test 

14. According to the Thug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the 
Spray Pattern should be perfo1med at the beginning lifestage of the product at two different 
distances from the actuator orifice. Tue selected distances should be at least 3 cm apait and 
based on the range of 3 to 7 cm from the reference product mouthpiece. It should also be 
noted that the distance between the actuator orifice and the point of spray pattern 
measurement should be the same for test and reference products. 

In the cunent ANDA, you conducted spray pattern test at 3 cm and 6 cm from the actuator 
mouthpiece. However, it is not cleai· from your submission whether the selected 3 cm and 6 
cm distances are from the actuator mouthpiece of the reference product. Therefore, please 
claiify whether the 3 cm and 6 cm distances are from the reference product actuator 
mouthpiece. In addition, please confirm whether the distances between the actuator orifice to 
the point of spray pattern measurements are the same for the test and reference products. 

15. Accordin to the in vitro summai table provided in Module 5.2, the effective date of both 
(bl (4 •

SOP . However, accordma to the 
SOP lbll

4 
, the effective date of both the SOPs was !6ff

4 

(6)!
4 

• Please clarify this discrepancy. --­

16. Please provide the Inte1mediate Precision (By Date) data for the validation of the spray 
pattern test. 

17. You provided the spray pattern images and the accompanying raw data for 20% samples at 
both 3 cm and 6 cm distances. However, it is not clear from your submission whether the 
images ai·e of the test or reference product. Please clai·ify. 

Deficiencies Related to Plume Geometrv Test 

http:http://www.fda.gov


   
   

   

  

  

 
 

 
 

  
 

 

  

18. Please clarify whether the 6 cm distance selected for the Plume Geometry test is from the 
reference product actuator mouthpiece. In addition, please confirm whether the distances 
between the actuator orifice to the point of spray pattern measurements are the same for the 
test and reference products. 

19. Please provide the Intermediate Precision (By Date) data for the validation of the plume 
geometry test. 

Deficiencies Related to Pharmacodynamic (PD) Study (# PRG-723) 

20. Please provide the certificate of analysis of the reference product lot # PAEF75A. 
(b) (6) 21. You only provided the case report forms of subject		 . Please 

provide the case report forms of all subjects included in the pharmacodynamic study. 

22. In your submission (Module 5.3.4.1) for the study design of PD study (# PRG-723), you 
indicated that “placebo MDI” was used in treatments 1 through 5. However, you did not 
specify whether the “placebo MDI” is the test or reference product placebo. Please clarify 
which placebo, test or reference placebo, were used in each treatment in your PD study. In 
addition, please provide the formulation of the placebo product.  

Deficiency Related to Inspection Findings by the Office of Scientific Investigations (OSI): 

(b) (4) 23. Following the inspection of the analytical site 
(b) (4) by the Office of Scientific Investigation (OSI) (for the BE 

studies from other applications), Form FDA-483 was issued. Subsequently, the analytical site 
provided its responses to Form 483 and those responses were included in the final evaluation 
by the OSI. 

For considering the impact of similar study conduct and site practices by the same analytical 
facility on the BE study of the current ANDA, the DBI reviewed the above OSI inspection 
report and found that the following objectionable finding by the OSI at the analytical site 
could potentially compromise the integrity of the study of the current application as well: 

(b) (4) 

Please address the above systemic finding by the OSI with respect to its impact on the fasting 
BE study (# 10825302) of the current ANDA. 

Deficiency Related to Office of Pharmaceutical Quality (OPQ)’s concern on the bio batch 
(batch # 08-MM-050) 



 

 

  

 

   

24. Based on the following deficiency issued by Office of Pharmaceutical Quality (deficiency 
#34 in Product Quality Section), the Office of Pharmaceutical Quality (OPQ) concerns that 
the bio batch (08MM-50) used for clinical study was not representative of the whole batch.    

“We have significant concerns of the exhibit batches and regulatory batches you have 
(b) (4) 

provided.
(b) (4) 

(b) (4) 

(b) (4) Please include detail information of these 
commercial batches including drug substance COAs, executed batch record, drug 
product release tests, and accelerated and long term stability data. The stability data 
should include both valve up and valve down positions”. 

Please provide justifications to OPQ to address their concerns. Please note that additional 
bioequivalence studies may be needed if OPQ determines your response is inadequate to address 
this issue. 

Please note that the bioequivalence comments provided in this communication are 
comprehensive as of issuance. These comments are subject to revision if additional concerns 
raised by chemistry, manufacturing and controls, microbiology, labeling, other scientific or 
regulatory issues or inspectional results arise in the future. Please be advised that these concerns 
may result in the need for additional bioequivalence information and/or studies, or may result in 
a conclusion that the proposed formulation is not approvable. 

Sincerely yours, 

{See appended electronic signature page} 

Wayne DeHaven, Ph.D 
Acting Director, Division of Bioequivalence I 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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1 EXECUTIVE SUMMARY 

This is the first generic drug application. 

This application references NDA 021457, ProAir® HFA (albuterol sulfate) Inhalation 
Aerosol, Metered, 0.09 mg Base/Inhalation from Teva. 

Consistent with cunent Division of Bioequivalence I (DBI) recommendations, the fum 
submitted the results of the following studies comparing the Test and Reference products: 
one single-dose fasting pha1macokinetic bioequivalence (BE) study (#10825302), one 
clinical phrumacodynamics study (#PRG-723), and five types of in vitro bioequivalence 
studies (single actuation content, aerodynamic pruticle size distribution by cascade 
impactor, spray pattern, plume geometty and priming/re-priming). In addition, the fum 
also submitted the pruiicle size distt·ibution by laser diffraction, which is not required per 
Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI1

. The findings and 
outcome of the studies are summarized as follows: 

Fasting study: The fasting BE study was designed as a single-dose, two-way crossover 
study on healthy subjects. The fnm' s fasting BE study is inadequate due to bioanalytical 
deficiencies. The results of the BE study are summarized in the table below: 

Albutel'Ol Sulfate Inhalation Aerosol 

Dose: 2 x 90 mcg/Inhalation 


Fasting Bioequivalence Study No. 10825302, N=24 (Male=l7 and Female=?) 

Least Squares Geomehic Means, Ratio of Means, and 90% Confidence Intervals 


90% C.I.Parameter (units) Test N RLD N Ratio 

AUCO-t (hr *pg/ml) 3777.60 24 3883.57 24 0.97 91.67 103.21 

AUCoo (hr *pg/ml) 4027.62 24 4146.43 24 0.97 91.81 102.77 

84.74562.71 24 603.18 24 0.93 102.70Cmax (pg/ml) 

Five types of in vitro bioequivalence studies: All of the in vitro BE studies are 
inadequate due to the multiple deficiencies. 

Pharmacodynamics BE study: A bronchoprovocation phrumacodynamics study was 
conducted. The study was designed as a multi-center, randomized, double-blind, five-way 
crossover study compru·ing the test and reference products using a methacholine 
challenge design in asthmatic subjects. The 90% confidence interval for the relative 
bioavailability (F) falls within the 67.00 - 150.00% BE criteria. However, the fum' s 
phrumacodynamics study is inadequate due to clinical deficiencies. The results of the 
pha1macodynamics study (reviewer calculated) are summarized in the table below: 

http://wwwfda.gov/downloads/Drugs/GuidanceComplianceRegulat01ylnformation/Guidances/UCM34698 
5.pdf 

Page 4 of215 

Reference ID: 3603913 

http://wwwfda.gov/downloads/Drugs/GuidanceComplianceRegulat01ylnformation/Guidances/UCM34698


  

 

                                                

Template Version: July 25 2012 

Method N F (Test/Reference) 90% CI 
Using both Doses (0.09 mg 
and 0.18 mg to calculate F) 

93 1.17 102.68% – 132.85% 

The formulation of firm’s test product which is quantitatively (Q1) and qualitatively (Q2) 
the same as that of the reference product is acceptable. 

Office of Scientific Investigation (OSI): No OSI inspection is pending or necessary for 
the clinical and analytical sites used in the fasting BE study. There is no OSI inspection 
history for the analytical site used in the In Vitro BE studies and clinical sites (site #1, #2 
and #4) used in the pharmacodynamics BE study (please refer to section 4.7 for the 
details). Therefore, OSI inspection for the analytical site used in the In Vitro BE studies 
and clinical sites (site #1, #2 and #4) were requested for current ANDA on June 26, 
20142. 

The application is inadequate with deficiencies. 

NOTE TO REGULATORY PROJECT MANAGER (RPM): Currently, there are 
OSI inspections pending for the analytical (in vitro BE studies) and clinical 
(pharmacodynamics BE study) sites. 

2 DARRTS ANDA 203760 Wong, Jennie Z 06/26/2014 N/A 06/26/2014 FRM-CONSULT­
09(Biopharmaceutical Inspections Request) Rachive 
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3 SUBMISSION SUMMARY 

3.1 Drug Product Information3 

Test Product 

Reference Product 

RLD Manufacturer 

NDANo. 

RLD App roval Date 

lndication4 

Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 

ProAir® HFA (albuterol sulfate) Inhalation Aerosol, 0.09 mg 
Base/Inhalation 

Teva Global 

021457 

October 29, 2004 

PRO AIR HFA® Inhalation Aerosol IS a betai-adrenergic agonist 
indicated for: 

• Treatment or prevention of bronchospasm in patients 4 years of 
age and older \.Vith reversible obstructive aitway disease. 

• Prevention of exercise-induced bronchospasm in patients 4 
years of age and older. 

63.2 PK/PD Information5
•

Bioavailability 

Food Effect 

Tmax 

Metabolism 

The systemic levels of albuterol are low after inhalation of 
reco1muended doses. In a crossover study conducted it1 healthy male and 
female volunteers, high cumulative doses of PRO AIR HFA Inhalation 
Aerosol (1,080 mcg of albuterol base administered over one hour) 
yielded mean peak plasma concentrations (Cmax) and systemic exposure 
(AUCinf) of approxiniately 4,100 pg/mL and 28,426 pg/mL*hr, 
respectively compared to approxin1a.tely 3,900 pg/mL and 28,395 
pg/mL*hr, respectively following the same dose of an active HFA-134a 
albuterol inhaler comparator. 

The pha1macok.inetic profile of PROAIR HFA Inhalation Aerosol was 
evaluated m a two-way cross-over study in 11 healthy pediatric 
vohmteers, 4 to 11 years of age. A single dose administration of 
PROAIR HFA Inhalation Aerosol (180 mcg albuterol base) yielded a 
least square mean (SE) Cmax and AUCO-oo of 1,100 (1.18) pg/mL and 
5,120 (1.15) pg/mL*hr, respectively. 

Not indicated in the labeling 

0.5 - 2 hours 
Onset ofbronchodilation occurs withit1 5- 15 minutes and lasts 2 - 6 hrs. 

Infonuation available in the published literature suggests that the 

3 Electronic Orange Book, last accessed date: 01/06/2013 
4 Drugs@FDA, Keyword Search: Proair, RLD Label approved on 08/17/2010, last accessed date: 
01/06/2013. 
http://www.accessdata.fda.gov/drugsatfda docs/label/2010/021457s02 llbl.pdf 
5 Drugs@FDA, Keyword Search: Proair, RLD Label approved on 08/17/2010, last accessed date: 
01/06/2013. 
http://www.accessdata.fda.gov/drugsatfda docs/label/2010/02145 7 s021 lbl. pdf 
6 Clillical Phannacology, Keyword Search: Albuterol, last accessed date: 01/06/2013 
http://www.clinicalphannacology-ip.com/Fonns/drugoptions.aspx?cpnum=l l&aprid=3403 
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primary enzyme responsible for the metabolism of albuterol in humans 
IS SULTIA3 (sulfotransferase). When racenuc albuterol was 
administered either intravenously or via inhalation after oral charcoal 
administration, there was a 3- to 4-fold difference in the area under the 
concentration-time curves between the (R)­ and (S)-albuterol 
enantiomers, with (S)-albuterol concentrations being consistently higher. 
However, without charcoal pretreatment, after either oral or inhalation 
administration the differences were 8- to 24-fold, suggesting that the 
(R)- albuterol is preferentially metabolized in the gastrointestinal tract, 
presumably by SUL TIA3. 

Excretion The prin1ary route of elinlination of albuterol is through renal excretion 
(80% to 100%) of either the parent compound or the primary metabolite. 
Less than 20% of the drug IS detected in the feces. Following 
intravenous adtuiuistration of racemic albuterol, between 25% and 46% 
of the (R)-albuterol fraction of the dose was excreted as w1changed (R) 
albuterol in the urine. 

Half-life 6 hours 

Dosage and Adminish·ation • Treatment or prevention of bronchospasm in adults and 
childt·en 4 years of age and older: 2 inhalations every 4 to 6 
how'S. In some patients, one inhalation every 4 hours may be 
sufficient. 

• Prevention of exercise-induced bronchospasm in adults and 
childt·en 4 yeaI'S of age and older: 2 inhalations 15 to 30 
minutes before exercise. 

• Priming information: Prime PROAIR HFA before using for the 
first time, or when the inhaler has not been used for more than 2 
weeks. To prime PROAIR HFA, release 3 sprays into the air 
away from the face. Shake well before each spray. 

Maximum Daily Dose Adults. Elderly and Adolescents: 
32 mg/day 
Childt·en: 
6-12 years = 24 mg/day 
< 6 years = 12 mg/day 

Drug Specific Issues PROAIR® HFA (albuterol sulfate) is contraindicated in patients with a 
history of hypersensitivity to albuterol and any other PRO AIR HFA 
inhalation aerosol components 

How Supplied: PRO AIR HF A Inhalation Aerosol is supplied as a 
presswized alwninum canister with a red plastic actuator with a dose 
counter and white dust cap each in boxes of one. Each canister contains 
8.5 g of the formulation and provides 200 actuations. Each actuation 
delivers 120 mcg of albuterol sulfate from the canister valve and 108 
mcg of albuterol sulfate from the actuator mouthpiece (equivalent to 
90 mc.g of albute1·ol base). 

Priming: Priming is essential to ensure appropriate albuterol content in 
each actuation. Instruct patients to prin1e the inhaler before using for the 
first time and in cases where the inhaler has not been used for more than 
2 weeks by releasing three sprays into the air, away from the face. 

Cleaning: To ensure proper dosing and prevent actuator orifice 
blockage, instrnct patients to wash the red plastic actuator mouthpiece 
and dty thoroughly at least once a week. 
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3.3 OGD Recommendations for Drug Product 

5 in vitro bioequivalence studies, 1 in vivo fasting bioequivalence 
Number of studie.s r·ecommended: 

study and 1 clinical phannacodynamic (PD) study 

In Vitro Studies 

1. Type of study: Single actuation content (SAC) - in vitro 

Design: The SAC test should be perfonned at the beginning (B), middle (M), 
and end (E) lifestages of the product using a flow rate of 28.3 Umin. 
The USP <601> Apparatus A or another appropriate apparatus may 
be used to detennine the SAC using a validated assay. The muuber of 
actuations per detennination should be one. 

Equivalence based on: Population bioequivalence (PBE) analysis ofSAC. Please refer to the 
draft Budesonide Inhalation Suspension BE Guidance for additional 
infom1ation regarding PBE 

2. 
 Type of study: Aerodynamic particle size distribution (APSD) - in vitro 

Design: The APSD test should be performed at the B and E life stages of the 
product using a flow rate of28.3 Umin or 30 Umin. The USP <601> 
Apparatus 1, Apparatus 6, or another appropriate method may be used 
to detennine APSD using a validated assay. The APSD detennination 
of each tmit should be perfonned with a mininmm number of 
inhalations justified by the sensitivity of the validated assay. 

Equivalence based on: PBE analysis of impactor-sized mass (ISM). The CI profiles 
representing drng deposition on the individual stages of the CI along 
with the mass median aerodynamic diameter (MMAD), geometric 
standard deviation (GSD) and fine particle mass (FPM) should be 
submitted as supportive evidence for equivalent APSD. 

Additional Comments: Drng deposition on individual sites, including the mouthpiece 
adapter, the induction port, each stage of the cascade Impactor (CI) 
and the filter, is requested. Mass balance accountability should be 
reported based on the strm of all deposition sites. For electronic 
submission of the individual CI data for the T and R products, please 
provide a table using the format in the appendix, and send them as 
part of the abbreviated new drng application (ANDA) submission for 
BE evaluation. 

3. 
 Type of study: Spray Pattem 

Design: The spray pattem test should be performed at the B lifestage of the 
product and at two different distances from the actuator orifice. The 
selected distances should be at least 3 cm apart and based on the 
range of 3 to 7 cm from the R actuator mouthpiece. Impaction (thin­
layer chromatography plate impaction), non-inlpaction (laser light 
sheet technology), or other suitable method may be used to detennine 
the spray pattem. 

Equivalence based on: At two selected distances, (i) qualitative comparison of spray shape, 
and (ii) PBE analysis of ovality ratio and area with.in the perimeter of 
the trne shape or ovality ratio and Dmax. 
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Additional Comments: Spray pattem should be measured quantitatively in te1ms of ovality 
ratio and area within the perimeter of the tme shape (to include a high 
proportion, e.g., 95 % of the total pattem) for the automated analysis 
or ovality ratio and Dmax for the manual analysis. Ovality ratio is 
defined as the ratio of Dmax to Dmin. Dmax and Dmin are the 
longest and sh01test diameters, respectively, that pass through the 
center of mass or the center of gravity, as appropriate. The munber of 
sprays per spray pattem would preferably be one. 

4. Type of study: 

Design: 

Equivalence based on: 

Additional Comments: 

Plume Geometry 

The plume geometry test should be perf01med at B lifestage of the 
product. The time sequence solllld-triggered flash photography 
method, laser light sheet technology, or other suitable method may be 
used to detennine the plume geometry at the appropriate post-
actuation delay time. 

Ratio of the geometric mean of the three batches of T to that of the 
three batches of R (based on log transfonned data) for both plume 
angle and width, which should fall within 90 - 111 %. 

Plume geometry measurements should be reported at a single delay 
time while the fully developed phune is still in contact with the 
actuator tip. Plume geometry should be measured quantitatively in 
te1ms of plume angle and width. The plume angle is based on the 
conical region of the plume extending from a ve1tex that occurs at or 
near the actuator tip. The plume width is measured at a distance equal 
to the greater of the two distances selected for characterization of the 
spray pattem. 

5. Type of study: 

Design: 

Equivalence based on: 

Additional Comments: 

Priming and repriming 

Priming and repriming tests should be based on the emitted dose (ex­
actuator) of a single actuation immediately following the specified 
number of priming or repritning actuations specified in the R product 
labeling. The repritning test should be performed followit1g storage 
for the specified period of non-use after initial use and/or other 
conditions (e.g., dropping), if the R product labelit1g provides such 
repriniing it1fonnation. 

PBE analysis of the emitted dose of a single actuation immediately 
following the specified munber of priming or repritning actuations 
specified in the R product labeling. 

For BE evaluation, the priming and repritning tests should be based 
on products stored in the valve upright position, v.rith the exception of 
MDis for which the R labeling recommends storage it1 the valve 
down position. The prinling data can be based on the SAC data at the 
B lifestage. 
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Pharmacokinetic (PK) BE Study 

6. Type of study: 

Design: 

Dose: 

Subjects: 

Additional Comments: 

Fasting 

Single-dose, two-way crossover in-vivo 

0.18 mg (two inhalations) 

Normal healthy males and females, general population 

The subjects enrolled for in vivo studies should be trained in the use 
of the inhalation aerosols in a standard fashion prior to each treatment 
session to assme a relatively consistent inspiratory flow rate and 
inspiratory duration. 

I Analytes to measm·e (in plasma/serum/blood): Albuterol in plasma 

Equivalence based on: AUC and Cmax for albuterol. The 90% confidence 
intervals (Cls) for the geometric mean TIR ratios of 
AUC and Cmax should fall within the limits of 
80 .0~125.00% 

Pharmacodynamic (PD) BE Study 

A method using either bronchoprovocation (7a) or bronchodilation (7b) study 1s 
recommended for this pait of in vivo requirements. 

7a. Type of study: 

Design: 

Bronchoprovocation study 

Single-dose, double-blind, double dturuny, randomized, crossover 
study that is recotnmended at minimum to consist of: 

• Zero Dose: One actuation each from two different placebo R 
inhalation aerosols and one actuation each from two 
different placebo T inhalation aerosols 

• 0.09 mg of R: One actuation each from the R inhalation 
aerosol and the placebo R inhalation aerosol and one 
actuation each from two different placebo T inhalation 
aerosols 

• 0.18 mg of R: One actuation each from two different R 
inhalation aerosol and one actuation each from two different 
placebo T inhalation aerosols 

• 0.09 mg of T: One actuation each from the T inhalation 
aerosol and the placebo T inhalation aerosol and one 
actuation each from two different placebo R inhalation 
aerosols 

No less than a 24 how- washout period should be allotted between 
t1·eatments. 

Subjects Male and non-pregnant females with asthma 

Additional Comments • Inclusion criteria should, at minimum, include: 
a . Male and non-pregnant female subjects (18-65 years of 

age). 
b. Stable mild asthmatics based on National Asthma 

Education and Prevention Program (NAEPP) 
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guidelines. 
c. 	 FEV1 ~80% of predicted. 
d. 	 Airway responsiveness to methacholine demonstrated 

by a pre-albuterol-dose (baseline) PC20:::; 8 mg/ml. 
e. 	 Nonsmokers for at least six months prior to the study 

and a maximum smoking histo1y of five pack-years (the 
equivalent ofone pack per day for five years). 

f. 	 Written infonned consent. 
• 	 Exclusion criteria should, at minimum, include: 

a. 	 Conditions which could alter airway reactivity to 
methacholine (e.g .. pneumonia, upper respirato1y tract 
infection, viral bronchitis and/or sinobronchitis) within 
past six weeks. 

b. 	 Histo1y of seasonal asthma exacerbations, in which case 
the subject should be studied outside of the relevant 
allergen season. 

c. 	 Histo1y of cystic fibrosis, bronchiectasis or other 
respiratory diseases. 

d. 	 History of cardiovascular, renal, nelll'ologic, liver or 
endocrine dysfunction, including ECG with evidence of 
ischemic hea1t disease. 

e. 	 Treatment in an emergency room or hospitalization for 
acute asthmatic symptoms or need for daily oral 
corticosteroids within past three months. 

f. 	 Known intolerance or hypersensitivity to any 
component of the albuterol MDI. 

• 	 The study day evaluation should take into consideration the 
following: 
a. 	 Dmg administration should begin within two weeks 

following screening for admission to the study. 
b. 	 Baseline FEV1 should not be less than 70% ofpredicted 

nonnal value and within 88-112% of qualifying day 
FEV1 value. If either occurs, the study should be 
rescheduled. 

c. 	 FEV1 due to the saline control should fall no more than 
10 % from the baseline FEVi. or the study should be 
postponed. This limits the drop in FEV1 shown by some 
subjects due to the saline control vehicle in which the 
challenge agent is dissolved. 

d. 	 Baseline PC20 or PD20 on each study day should be 
within a two-fold dilution (i.e., within 50-200 %) of the 
value measUl'ed on the qualifying day. 

e. 	 A subject failing three consecutive visits should be 
dropped from the study. 

• 	 A bio-IND is required prior to conduct of the PD study as 
the concentration of methacholine chloride solution may 
exceed the labeled 25.0 mg/ml concentration, particularly at 
the higher albuterol dose (e.g., 0.18 mg) where 25.0 mg/ml 
methacholine chloride may not lead to a 20% reduction in 
FEV1. 

• 	 Finns are encolll'aged to consider the conduct of a pilot 
study to refine the study design (e.g., inclusion and 
exclusion criteria) and estimate the study power based on 
intra- and inter-subject variability and slope of the Emax 
dose-response curve. The method for blinding should be 
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described. 

PD endpoint(s) : Post-dose PC20 or PD20, which are the provocative concentration or 
dose, respectively, of the methacholine challenge agent required to 
reduce the forced expiratory volume in one second (FEVl) by 20% 
following administration of differing doses of albuterol (or placebo) 
by inhalation. The 20 % reduction in FEVl is determined relative to 
the saline FEVl measured before the placebo or albuterol 
administration. 

Equivalence based on: Dose-scale analysis of the PD data. For details regarding the dose-
scale analysis, please refer to the draft Orlistat Capsule BE Guidance. 
The 90% CI for the relative bioavailability (F) should fall within 
67.00-150.00 % to establish equivalence in the PD study 

7b. Type of study: 

Design: 

Bronchodilatation study 

Single-dose, double-blind, double-dwmuy, randomized, crossover 
study that is reconunended at mininmm to consist of: 

• Zero dose: One actuation each from two different placebo R 
inhalation aerosols and one actuation each from two 
different placebo T inhalation aerosols 

• 0.09 mg of R: One actuation each from the R inhalation 
aerosol and the placebo R inhalation aerosol and one 
actuation each from two different placebo T inhalation 
aerosols 

• 0 .18 mg of R: One actuation each from two different R 
inhalation aerosol and one actuation each from two different 
placebo T inhalation aerosols 

• 0.09 mg of T: One actuation each from the T inhalation 
aerosol and the placebo T inhalation aerosol and one 
actuation each from two different placebo R inhalation 
aerosols 

No less than a 24 hour washout period should be allotted between 
treatments. 

Subjects Males and non-pregnant females with asthma 

Additional comments • Inclusion criteria should, at minimum , include: 
a. Male and non-pregnant female subjects (18-65 years of 

age). 
b. Moderate-to-severe asthmatics based on NAEPP 

guidelines. 
c. FEV1 within 40-70% ofpredicted. 
d. Reversible aiiw ay obstmction as demonstrated by an 

improvement of 15 % or more in FEV1 30 minutes after 
inhalation of two puffs (0.18 mg) of R inhalation 
aerosol. 

e. Nonsmokers for at least six months prior to the study 
and a maximum smoking history of five pack-years). 

f. Written infonued consent. 
• Exclusion criteria should, at minimum, include: 

a. History of cardiovascular, renal, nemologic, liver or 
endocrine dysfunction. 

b. Evidence of respiratory tract infection within six weeks 
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prior to the study. 
c. Intolerance to aerosolized P2-adrenergic agonists. 
d. Inability to tolerate temporary withdrawal of current 

asthma medication. 
e. Other co-morbid respiratory and sinus diseases. 
f. History of status asthmaticus, cystic fibrosis or 

bronchiectasis. 
g. Histo1y of frequent exacerbations in the previous year. 
h. Asthmatics who are taking oral corticosteroids. 
1. Known intolerance or hypersensitivity to any 

component of the albuterol MDI. 
• The study day evaluation should take into consideration the 

following: 
a. Randomized treatment should begin within two weeks 

ofthe screening visit. 
b. Baseline FEV1 should not be less than 45% ofpredicted 

or vary by more than ±12% from screening visit FEV1 

value. If either occurs. the study should be rescheduled. 
If the subject fails to meet these criteria on three 
separate study days (consecutive or not), they should be 
dropped from the study. 

• FimlS are encouraged to consider the conduct of a pilot 
study to refine the study design (e.g., inclusion and 
exclusion criteria) and estimate the study power based on 
intra- and inter-subject variability and slope of the Emax 
dose-response curve. The method for blinding should be 
described. 

• FEV1 should be measured at 0, 10, 15. 30, 60, 90, 120, 180, 
240, 300 and 360 1ninutes (6 hours) post-dose. FEVl should 
be defined as the highest ofthe three values obtained at each 
pulmonary function evaluation period. 

• For each treatment group, time to peak bronchodilator 
response (Tmax) and FEVl values at all measmement times 
within each evaluation period should be included in the final 
study repo1t. 

PD endpoint(s): Areas under the effect cmve calculated from the zero tin1e to four 
hours (AUEC0-4h) and from zero time to six hours (AUEC0-6h) and 
maximum FEVl (FEVlmax). These endpoints should be baseline­
adjusted using the pre-dose FEVl. 

Equivalence based on: Dose-scale analysis of the PD data. The 90% Cls for Fs should fall 
within 67.00-150.00% to establish equivalence in the PD study. 

Source of most recent recommendations: The cwTent BE recommendations for the drug 
product are listed in the Draft Guidance for Industry: 
Bioequivalence Recommendations for Specific 
Products. Recommended April 2013; Revised June 
2013. 

FDA Guidance for Industry: Draft Guidance on 
Albuterol Sulfate Aerosol Inhalation: 
http:/ /www fda. gov/ downloads/Drugs/GuidanceCom 
plianceRegulatocyinformation/Guidances/UCM3469 
85. pelf (Recommended April 2013; Revised June 
2013) 
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Summary ofOGD 0 1· DB History This is the first generic chug. According to the orange 
book (last accessed date: 06/13/2014), there are no 
approved generic products for Albuterol Sulfate 
Metered Aerosol Inhalation. 

There are several control con-espondences received 
by the OGD for Albuterol Sulfate Metered Dose 
Inhaler7. 

There are few protocols received by the OGD for 
Albuterol Sulfate Metered Dose Inhaler8

. 

The Drug Specific Bioequivalence Guidance of 
Albuterol Sulfate MDI rec01muends for the 
submission of a Bio-IND prior to the conduct of the 
PD study as the concentration of methacholine 
chloride solution may exceed the labeled 25.0 mg/mL 
concentration, particularly at the higher 0.18 mg 
Albuterol Sulfate dose where 25.0 mg/mL 
methacholine chloride will not lead to a 20% 
reduction in FEV1• On November 23, 2009, Perrigo 
submitted Bio-IND 105337 (Albuterol Sulfate 
Inhalation Aerosol, 0.09 mg Base/Inhalation) because 
of the high proposed dose limits for methacholine. 
The protocol was found acceptable by Division of 
Pulmonary and Allergy Products in OND9 (please 
refer to 4.6.3 for the details). 

3.4 Contents of Submission 

I Study Types Yes/No? How many? 

I Single-dose fasting Yes 1 

I Single-dose fed No -­
I In vitro equivalence testing Yes 6 

I Steady-state No -­
I In vitro dissolution No -­
I Waiver requests No -­
I BCS Waiver s No -­
I Clinical Endpoints Yes 1 

I Failed Studies No -­
I Amendments Yes 1 (resubmission after refuse to 

receive) 

7 Control Con-espondence Database, last accessed date: 06/24/2014 
8 Protocols Database, last accessed date: 06/24/2014 
9 DARRTS IND 105337 Chang, Nancy S 12/22/2009 NIA 12/22/2009 REV-CLINICAL-03 (General 
Review) Archive 
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3.5 Pre-Study Bioanalytical Method Validation (For Fasting BE Study) 

Albutel'Ol 
(b}(4 

Information Requested 

Bioanalytical method validation 
report location 

Study Report Number 

Analyte 

Intem al standard (IS) 

Method descl'iption 

Limit of q uan titation 

Anticoa~ulant Used 

LLOQ Intraday precision (%) 

I LLOQ Intraday accuracy (%) 

LLOQ Interday precision (%) 

LLOQ Inte1·day accuracy (%) 

% recove1-y (and % CV) at each 
concentration tested 

I Average recover-y ofIS (%) 

I Standard curve concenti·ations 
(pg/mL) 

QC concentrations (pg/mL) 

QC Intraday precision range (%) 

QC Intraday accuracy range (%) 

I QC Interday precision range(%) 

I QC Inte1·day acc01·acy range (%) 

Bench-top stability (hn) 

Stock stability (days) 

Processed stability (hrs) 

Freeze-thaw stability (cycles) 

Long-term storage stability (days) 

Dilution integlity (concentration, percent 
CV) dilution factor, accuracy 

Selectivity 

For combination products: Did the matrix 
include all a nalytes? 
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I Was the% l'ecovel'y consistent acl'oss QC 
concentrntions? 

No 

I s the same antk.oagulant used in the pre-method 
validation study used in the sample assay? 

Yes 

Ifnot, was cl'oss validation study conducted? NIA 

I Was the dilution factol' adequate fo1· the current 
study sample analysis? 

Yes 

Was the same dilution medium (plasma/solvent) used 
during validation and sample analysis? 

Yes 

Does the duration of the eac.h of the stability 
parametel's suppo11 the sample preparation and 
assay dates 

Yes 

Was the pl'e-study validation of the bioanalytical 
method used fol' the pivotal bioequivalence studies 
acceptable? 

Adequate 

SOPs submitted 

SOP # -ii>ff41, .Data Acee tance Criteria for Chromatographic 
Assays; effectiVe'date: (bl{il 

SOP # ll>TI-4 , Defining Assignable Cause for Sample 
Reanalysis and Excluding Results from Bioanalytical Data Sets; 
effective date: >f(ill 

SOP #b 161 (-4 Validation of Chromatographic BioanalyticaI 
Metho ; e echve date ltiH.ifl 

ltill4l Conduct ofan Analytical Study; effective 
date: (b)(4 

Comments on the Pre-Study Method Validation: 

1. 

2. 

3. The pre-sh1dy validation data for albuterol are adequate. 
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Table 2. Statistical Summary of the Comparative Bioavailability Data Calculated by the Reviewer using CALCKE 

Albuterol Sulfate 
2 x90 mcg 

Least Squares Geometlic Means, Ratio of Means, and 90% Confidence Intervals 

Fasting Bioequivalenc.e Study, Study No. 10825302 

Parameter (units) Test N RLD N Ratio 90% C.I . 

AUCO-t (hr *pg/ml) 3777.60 24 3883.57 24 0.97 91.67 103.21 

AUCoo (h1· *pg/ml) 4027.62 24 4146.43 24 0.97 91.81 102.77 

Cmax (pg/ml) 562.71 24 603.18 24 0.93 84.74 102.70 

Are the PK parameters within the acceptance limits for the 90% CI and meeting BE? Yes 
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Table 3. Reanalysis of Study Samples 

I Study Xo. 10825302 

Reason why assay was I Numbe1· of ~amnle~ r eanalned I I"mnbe1· of recalculated ,·aloes used after reanaln is 
repeated Actual number o, o of total a ssays Actual number O/o of total assan 

Se<iuence 1 SeQuence 2 SeQoence 1 SeQuence 2 SeQuence 1 Se<iuence 2 Se<iuence 1 SeQoence 2 

Pharmacok:i.oeric 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Analytical ­

No intemal standard detected l 0.0 0.22 0.0 0.0 0.0 0.0 0.0 

Unacceptable internal standard 
3 5 0.66 LlO 0.0 0.0 0.0 0.0 

resoonse 
Confinnatory reanalysis 
perlormed in conjunction with 0 2 0 0.44 0.0 0.0 0.0 0.0 
ISR investigation 

Total 4 7 0.88 1.54 0.0 0.0 0.0 0.0 

Notes: Sequence 1- Test; Sequence 2- Reference 

Table 4. SOP's Dealing with Bioanalytical Repeats of Study Samples 

SOP No. Effective Date of SOP SOP Title 

I 11>1141 I ltil14l
i Defining assignable cause for sample reanalysis and excluding results from bioanalytical 

data sets 

I 1111 ~1 I llifl"j Conduct of an analytical study 

I Reanalysis SOPs submitted? Yes 

I Do you agree that the reassay criteria: analytical and pharmacokinetic Yes 

I Ifnot, list the criteria that you don' t agree and provide additional comment below NIA 

I Are the data in the summary table consistent with the data. in the full analytical rep01t? No 

I Ifnot, provide comment below 
A total of seven rejected batches in the fasting 
BE study was not included in the "Reanalysis 
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I ofStudy Samples" Table. 

Did reviewer reanalyze study results? Yes 

Was the study outcome changed based on reviewer reanalysis? No 

Did the fmn provide a comprehensive table of repeat samples in the format recommended by the DB? Yes 

Did the finn provide numerical raw data (e.g. peak height, peak area, response cow1t ofIS and ana.lyte) in fW1 

sequence order (i.e. Run log)? 

Yes, except the 01iginal raw munerical data 
for seven rejected bathes in the fasting BE 
study. 
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Comments from the Reviewer: 

• 	 There was one repeat due to no internal standard response (Subject !bl<& Period II 
at 40 minute post-dose). The reviewer checked the raw analytical data and 
verified that this repeat was due to no internal standard response. 

• 	 There were eight samples repeated due to unacceptable internal standard 
response. The fnm's SOP >n-4 (Defming assignable cause for sample 
~sis and excluding results from bioanalytical data sets; effective date: 
L_ !ti>~) defines the unacceptable internal standard response as following : 
failure to meet internal standard response criteria aEPlied consistently to all 

4stud sample data. I 	 lbH I 
(6JT4 

Therefore, the reviewer used the original values in the statistical analysis and the 
study still passed BE criterion. The 90% confidence intervals of Ln AUC and Ln 
Cmax are provided below: 

Parameter 

LAUCT 

LAUCI 

LCMAX 

Least Squares 
Geometric Mean 

Test Reference 

3768.87 3832.34 

4018.79 4095.66 

562.52 603.18 

Ratio 

(T/R) 

0.98 

0.98 

0.93 

90% 
Confidence 

Intervals 

Lower Upper 

92.47 104.59 

92.52 104.06 

84.69 102.70 

• 	 There were two samples repeated due to confnmato1y reanalysis perfo1med in 
conjunction with ISR investigation. These samples were repeated only for 
confnmation of the ISR and the original values were used in the statistical 
analysis. Those repeats should not affect the study outcome. 

Rejected Batches 

• 	 Per the analytical repo11 for the fasting study, there were seven rejected batch mns 
(Run ID#s l AFGI, 7AFGI, 8AFGI, 9AFGI, 14 AFGI, 4AFGI and 13AFGI). The 
fnm provided the specific reasons for rejection of the batch runs in the analytical 
repo1i. However, the fnm did not include the original data to suppo1i the reasons 
for batch rejections. Therefore, the fnm will be asked to submit the raw data for 
calibration standards, QC samples and study samples, such as peak area of analyte 
and internal standard, calculated concentration, etc. of the failed batches. In 
addition, the fnm did not include those rejected batches in the calculation of 
repeat percentage. The fnm will be info1med that in future submissions, the fnm 
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should include all analytical repeats, including failed repeat tuns, m the 
"Reanalysis of Study Samples" Table. 

3. 7 Formulation 

I Location in appendix Section 4.2 

I If a tablet, is the RLD scored? NIA 

I If a tablet, is the test pl"Oduct biostudy/exhibit 
batch scOI·ed 

NIA 

I Is the formulation acceptable? FORMULATION ACCEPTABLE 

I If not acceptable, why? NIA 

3.8 In Vitro Dissolution 

NIA 

3.9 Waiver Request(s) For Immediate Release Dosage Forms 

NIA 

3.10 Deficiency Comments 

Deficiencies Related to Fasting BE Study (# 10825302) 

1. 	 The finn did not provide the Ce1tificate of Analysis (CoA) of the reference product 
(lot# AEA13B). The firm will be asked to provide this info1mation. 

2. 	 Per the analytical rep01t for the fasting study (# 10825302), there were seven rejected 
batch rnns for albuterol (Run ID #s l AFGI, 4AFGI, 7AFGI, 8AFGI, 9AFGI, 13AFGI 
and 14AFGI). The firm provided the specific reasons for rejection of the batch runs in 
the analytical repo1t. However, the fnm did not include the original data to supp01t 
the reasons for batch rejections. Therefore, the fnm will be asked to submit the raw 
data for calibration standards, QC samples and study samples, such as peak area of 
analyte and internal standard, calculated concentration, etc. of the failed batches. In 
addition, the fnm did not include those rejected batches in the calculation of repeat 
percentage. The fnm will be info1med that in future submissions, the fnm should 
include all analytical repeats, including failed repeat tuns, in the "Reanalysis of Study 
Samples" Table. 

Deficiencies Common to ALL In Vitro Equivalence Studies 

3. 	 The fnm did not provide detailed study repo1ts for all the in vitro equivalence studies. 
The firm should provide these rep01ts for each in vitro equivalence study. 
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4. 	 Manual actuation was used for conducting single actuation content test, priming/re­
Priming, aerodynamic particle size distribution by cascade impaction and particle size 
distribution by laser diffraction. The firrn only indicated that both test and reference 
products were tested under the same instnunental conditions. In addition, the film's 
testing procedures does not confirm blinding of the samples during analysis. 
Therefore, the fnm will be asked to confom, if the samples were blinded during 
analysis. 

5. 	 For Single Actuation Content Study, Printing & Re-Printing Study, and Aerodynamic 
Pa1ticle Size Distribution by Cascade hnpaction Study, the film did not provide 100% 
raw numerical data (analyst's printouts) for all analytical mns (accepted and rejected) 
conducted during the HPLC sample analysis of these studies. The raw numerical data 
should include the data of peak area/height for the drng, dilution factor (if any), and 
the coITesponding concentration for each assayed and reassayed sample of all 
samples, calibration standard concentration samples, and quality control samples. 

6. 	 The film did not submit 20% of the chromatograms from Single Actuation Content 
Study, Priming & Re-Priming Study, and Aerodynamic Pruticle Size Distribution by 
Cascade hnpaction Study and will be requested to submit the inf01mation. 

Deficiencies Related to Single Actuation Content (SAQ through Container Life 

7. 	 The film did not provide the validation data for the manual spray pump actuator for 
the SAC testing. The firm should submit the f01matted summa1y data tables. Please 
note that the fnm can reference the fonnatted summruy data tables designed for nasal 
dmg products for the same in vitro test. The tables for nasal dmg product can be 
found on the FDA's website at the following location: 
http://www.fda.gov/ downloads/Dmgs/DevelopmentApprovalProcess/HowDmgsru·eD 
evelopedandApproved/ ApprovaJApplications/ AbbreviatedNewDmgApplicationAND 
AGenerics/UCM209446.pdf 

8. 	 The film should indicate if stock solutions and working standards unde1went freeze­
thaw cycles prior to use. Ifso, the film will be asked to submit the appropriate data to 
demonstrate stability. 

9. 	 The fnm will be asked to provide working standards refrigerator stability data. 

Deficiencies Related to Priming/Re-Priming Tests 

10. As per the in vitro summa1y tables submitted by the fnm, the printing and re-priming 
stud was conducted between Febma1y - April 2009. However, the fnm's SOP (# 

.ill) for priming and re-priming testing was effective on 
lb><

4 
• The fnm will be asked provide explanation. 

Deficiencies Related to Aerodynamic Particle Size Distribution (APSD) by Cascade 
Impactor 
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11. The fnm did not provide the number of actuations and actuation numbers used in the 
cascade impaction testing. The fnm will be asked to provide this infonnation. 

12. According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, 
the APSD test should be perfo1med at both beginning and end lifestages of the 
product. However, the fim1 conducted testing only at the beginning lifestage. 
Therefore, the firm will be asked to conduct APSD testing at the end lifestage of the 
product. 

13. The finn did not specify how many quality control samples were used in each 
analytical nm and at what concentrations. According to the Guidance for Industiy: 
Bioavailability and Bioequivalence Studies for Nasal Aerosols and Nasal sprays for 
Local Actions (April 2003): "analytical runs include at least three or more 
concentrations of quality control samples that represent the entire range of the 
standard curve or the expected concentration range of samples from the various 
stages ofthe CI. " This is also applicable to the same test of inlialation drng product. 
Therefore, the fnm will be asked to clarify this issue. 

Deficiencies Related to Spray Pattern Testing 

14. According to the Drng Specific Bioequivalence Guidance of Albuterol Sulfate MDI, 
the spray pattern should be perfo1med at the beginning lifestage of the product at two 
different distances from the actuator orifice. The selected distances should be at least 
3 cm apai1 and based on the range of 3 to 7 cm from the reference product 
mouthpiece. It should also be noted that the distance between the actuator orifice and 
point of spray pattern measurement should be same for the test and reference 
products. In the current ANDA, the fnm conducted the spray pattern testing at 3 cm 
and 6 cm from the actuator mouthpiece. However, it is not elem· from the fmn's 
submission whether the selected 3 cm and 6 cm distances ai·e from the actuator 
mouthpiece of the reference product. Therefore, the fnm will be asked to clarify 
whether the 3 cm and 6 cm distances selected for the spray pattern testing are from 
the reference product actuator mouth piece. In addition, the fnm will also be asked to 
confnm whether the distance between the actuator orifice and point of spray pattern 
measurement is same for the test and reference products. 

15. According to the in vitro summaiy table provided by the fnm, the effective date of 
both SOP #s (l>lll and n-41. However, 
according to the SOP s (b)(.c , the effective date of 
both the SOPs was (bH

4 
• The fnm will be asked to clai·ify this discrepancy. 

16. The fnm will be asked to provide the Inte1mediate Precision (By Date) for the 
validation of the spray pattern testing. 

17. The fnm provided the spray pattern images and accompanying raw data for 20% 
samples at both 3 cm and 6 cm distances. However, it is not clear from the fnm's 
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submission, whether the images are of the test product or reference product. The firm 
will be asked to clarify. 

Deficiencies Related to Plume Geometry Testing 

18. The firm will be asked to clarify whether the 6 cm distance selected for the plume 
geometry testing is from the reference product actuator mouth piece. In addition, the 
firm will also be asked to confirm whether the distance between the actuator orifice 
and point of plume geometry measurement is same for the test and reference 
products. 

19. The firm will be asked to provide the Intermediate Precision (By Date) for the 
validation of the plume geomerty testing. 

Deficiencies Related to Pharmacodynamic Study (# PRG-723) 

20. The firm will be asked to provide the certificate of analysis of the reference product 
lot # PAEF75A. 

(b) (6) 21. The firm only provided the case report forms of subject #s and 
(b) (6) . The firm will be asked to provide the case report forms of all subjects included 
in the pharmacodynamic study. 

22. In its submission (Module 5.3.4.1) for the study design of Pharmacodynamic Study (# 
PRG-723), the firm indicated that “placebo MDI” is used in treatments 1 through 5. 
However, the firm did not specify whether the “placebo MDI” is the test or reference 
product placebo. The firm should clarify which placebo, Test or Reference placebo, 
were used in each treatment of its PD study. In addition, the firm will be asked to 
provide the formulation of the placebo drug product. 

Deficiency Related to Inspection Findings by the Office of Scientific Investigations 
(OSI): 

(b) (4) 23. Following the inspection of the analytical site , 
(b) (4) by the Office of Scientific Investigation (OSI) 

(for the BE studies from other applications), Form FDA-483 was issued. 
Subsequently, the analytical site provided its responses to Form 483 and those 
responses were included in the final evaluation by the OSI. 

For considering the impact of similar study conduct and site practices by the same 
analytical facility on the BE study of the current ANDA, the DBI reviewed the above 
OSI inspection report and found that the following objectionable finding by the OSI 
at the analytical site could potentially compromise the integrity of the study of the 
current application as well: 
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(6Jll 

The finn will be asked to explain the relevance of this finding to its cunent 
application. 

3.11 Recommendations 

1. 	 The Division of Bioequivalence finds the fasting BE study (I 0825302) 
inadequate due to the reasons cited in the deficiency comments. The Penigo 
Phaimaceuticals Company conducted the fasting study on its Albuterol Sulfate 
Inhalation Aerosol, 0.09 mg Base/Inhalation, lot #08MM-050, comparing it to 
Proair® HFA (albuterol sulfate) Inhaltion Aerosol, 0.09 mg Base/Inhalation, lot 
#AEA13B, manufachired by Teva. 

2. 	 The Division of Bioequivalence finds the in vitro BE studies inadequate due to 
the reasons cited in the deficiency comments. The Perrigo Phannaceutic.als 
Company conducted the in vitro BE studies on its Albuterol Sulfate Inhalation 
Aerosol, 0.09 mg Base/Inhalation, lot #08MM-050, 08MM-034 and 08MM-039, 
compai·ing it to Proair® HFA (albuterol sulfate) Inhaltion Aerosol, 0.09 mg 
Base/Inhalation, lot #AEA13B, AEA12C and AEA14A, manufactured by Teva 

3. 	 The Division ofBioequivalence finds the phaimacodynainics BE study conducted 
inadequate due to the reasons cited in the deficiency comments. The Penigo 
Phaimaceuticals Company conducted the phaimacodynainics BE study on its 
Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation, lot #08MM-050, 
compai·ing it to Proair® HFA (albuterol sulfate) Inhaltion Aerosol, 0.09 mg 
Base/Inhalation, lot #AEA13B and PAEF75A, manufactmed by Teva. 

3.12 Comments for Other OGD Disciplines 

I Discipline IComm•nt 
NIA NIA 
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4 APPENDIX 

4.1 Individual Study Reviews 

4.1.1 Single-dose Fasting Bioequivalence Study 

4.1.1.1 Study Design 

Table 5 Study Information 

I Study Number 10825302 

Study Title 

A Study to Investigate the Relative Pham1ac-0kinetics of a Test 
Fo1mulation of albuterol sulfate inhalation aerosol 90 
mcg/actuation (manufactured by Catalent Phamia Solutions) 
Compared to ProAir® HFA (albuterol sulfate) Inhalation Aerosol 
90 mcg/actuation (marketed by Teva Specialty Pharmaceuticals 
LLC, manufactured by IVAX Pharmaceuticals h'eland) 11l 

Healthy Subjects Under Fasting Conditions 

Clinical Site 
(Name & Addr·ess) 

I Principal Investigator 

Novum Phannaceutical Research Services 
3320 Walnut Bend Lane 
Houston, TX 77042-4712 

Soran Hong, M.D. 

Dosing Dates 
Period I: March 17, 2009 
Period II: March 24, 2009 

ltilT4 ' 

Analytical Site 
(Name & Address) 

Analysis Dates 

Analytical Directo1· 

Ston ge Period of Biostudy Samples 
(no. of days from the first day of 
sample collection to the last day of 
sample analysis) 

42 days 

Table 6. Product information 

I Prnduct Test Reference 

I Treatment ID A B 

I Product Name 
Albuterol sulfate inhalation 

aerosol 
PROAIR® HFA 

INHALATION AEROSOL 

I Manufactw·er Catalent Pharma Solutions Teva Respiratory, LLC 

I Batch/Lot No. 08MM-050 AEA13B 

I Manufactw·e Date December 11, 2008 II 
I Expiration Date m June 2010 

I Strength 90 mcg/actuation 90 mcg/actuation 
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I Dosage Form Metered Dose Inhaler Metered Dose Inhaler 

I Bio-Batch Size 
(bf(.ilj 

I Production Batch Size 

I Potency (Assay) 
(b)(4) 

I Content Uniformity (expressed as 
mean, %CV or per USP) 

I Dose Administer·ed 180 mcg (2 x 90 mcg) 180 mcg (2 x 90 mcg) 

I Route of Administration Inhalation Inhalation 

Was the drug product administered per labeling (for 
specialized dosage forms e.g. OD1)? 

I s the bio-batcb size at least the recommended 
minimum of lOOK for oral solid dosage form? 

Yes 

NIA 

Reviewer's Notes: The reviewer cannot find the Ce1iificates of Analysis for the 
Reference product (lot # AEA13B). The fnm will be asked to identify the location ofthis 
document in the submission, or to submit the document in an amendment, as appropriate. 

Table 7. Study Design, Single-Dose Fasting Bioequivalence Study 

Number of Subjects 

Enrolled: 24 
Dosed: 24 
Completed: 24 
Samples Analyzed: 24 
Data Analyzed: 24 

No. ofSequences 2 

No. of Periods 2 

No. of T1·eatments 2 

No. of Groups 1 

Washout Period 

I Randomization Scheme (Sequenc.e 
ofT and R) 

7 days 

TR: 
RT: 

IDJll>. 

Blood Sampling Times 
Pre-dose and at 5, 10, 15, 20, 25, 30, 40, 50 minutes and 1.0, 1.25, 
1.5, 2.0, 3.0, 4.0, 6.0, 12.0, 16.0 and 24 how-s post dose 

Blood Volume Collected/Sample 

I Anticoagulaot Used 

10 mL per sample in sodium heparin vacutainers 

Sodium Heparin 
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Blood Sample Prncessing & 
Storage (include storage 
temperatw·e) 

After collection, the whole blood samples were inverted 5-10 times 
to ensure proper mixing with the anticoagulant. After mixing, the 
samples were placed in the centrifuge and spun at approximately 
~ (bT{-4 • The resulting plasma was 

p mto two approxiniately equal aliquots in appropriately 
labeled! 1~ tubes and placed in the freezer until analysis. 
During the processmg, blood tubes and plasma aliquots were kept 
in an tee water bath. The time from blood collection to 
centrifugation did not exceed 60 minutes and the time from blood 
collection until the plasma was placed in the freezer did not exceed 
2 hours. All blood samples were stored frozen to at least - 21°C. 

IRB Approval Yes, 03/10/2009 

Informed Consent Yes, 03/10/2009 

Length of Fasting 

All subjects received the test and reference product as 2 x inhalation 
of 90 mcg albuterol aerosol following an ovemight fast of at least 
10 homs. Within 24 hours prior to dosing, the device was "primed" 
according to the package label instructions and then weighed with 
the mouthpiece cover on. 

Following the second dose in each period the subject was required 
to drink 240 ml of water. 

During the confinement periods of the study, fluid was restricted 
from one hour before dosing until one hour after dosing with the 
exception ofwater (240 ml) administered with the dose. 

Length of Confmement 

In each period, the subjects repo1t ed for check-in (Day -1) the 
evening prior to dosing. The subjects were released from the 
clinical facility approxin1ately 24 hours after dosing in ea.ch study 
period. 

Safety Monito1ing 

Temperature, respiratory rate, pulse rate, and blood pressure 
(sitting) were measured prior to dosing. The pre-dose vital sign 
measurements were found to be clinically acceptable for dosing in 
each period. Blood pressure and pulse rate (sitting) were measured 
approximately 2 hours (±30 minutes) after dosing and prior to 
release in each study period. 

Was the study design used for the fasting BE study acceptable? 	 YES 

Comments on Study Design: 

• 	 As pa1t of the screening procedures the subjects must have demonstrated an 
acceptable and reproducible inhalation technique of a consistent inhalation flow 
rate of 25 - 60 Umin on three consecutive tests. The results of these inspirato1y 
flow rate tests were documented and reviewed by an Investigator prior to the 
subject being considered acceptable for the study. On the evening prior to dosing 
in each study period the subjects were retrained on the inhalation technique and 
must have demonstrated a flow rate of25-60 L/min. 

• 	 In addition, on the evening prior to dosing all subjects had a training session using 
a placebo inhaler provided by the Sponsor. Only those subjects who were able to 
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demonstrate that they could dose according to the instructions were dosed in the 
study. 

! Doses were administered under direct observation of the study staff following the 
procedures as detailed in the package labeling. 

! The study design is acceptable. 
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4.1.1.2 Clinical Results 

Table 8. Demographics Profile of Subjects Completing the Bioequivalence Study 

Table 9. Dropout Information, Fasting Bioequivalence Study 
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Table 10. Study Adverse Events, Fasting Bioequivalence Study 

Do any of the adverse events require statistical analysis consideration (e.g. emesis)? 

No 

If yes, does the time exceed two times the median Tmax value (immediate release 
products) or the labeled dosing interval (modified release products) according to the 
Guidance for Industry Bioavailability and Bioequivalence Studies for Orally 
Administered Drug Products? 

N/A 

Was the adverse event profile observed during the fasting bioequivalence study 
comparable for the test and reference product? 

Comparable. There is no strong evidence suggesting that the test drug caused 
substantially more serious adverse events compared to the reference drug. 

Are there any safety concerns based on the adverse event profile? No 

Table 11. Protocol Deviations, Fasting Bioequivalence Study 

Did dropouts/adverse events/protocol deviations affect the study outcome? No 
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Comments on Dropouts/Adverse Events/Protocol Deviations: 

!	 There were no dropouts in the fasting BE study. 

!	 No serious adverse events (SAEs) were reported during the fasting BE study. All 
the adverse events were described as “mild” by the physician. 

!	 No emesis was experienced by any of the subjects. 

!	 There were no protocol deviations in the fasting BE study. 

!	 No concomitant medications were administered in the fasting BE study. 

!	 There were few sampling time point deviations. The overall time deviations are 
minor (within 12 minutes, most of the deviations being within 5 minutes). Thus 
are considered to be insignificant by the reviewer. The firm used actual sampling 
times for its pharmacokinetic (PK) calculations while this reviewer used nominal 
times for its PK calculations. Based on the results (which are similar for both), 
time deviations do not have an impact on the overall statistical outcome of the 
study. 

!	 The clinical results are acceptable. 
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4.1.1.3 Bioanalytical Results 

Table 12. Sample Analysis Calibr ation and Quality Control - Within the Fasting 
Bioequivalence Study 

AlbuterolI 
I Parameter Standard Curve Samples 

I Concentration (pg/mL) 2.00 4.00 10.0 40.0 200 800 3200 4000 

I Inter day Precision (%CV) 9.51 7.04 6.40 6.96 6.11 6.04 5.69 5.22 

I Inter day Accm·acy (%Actual) 100 99.3 98.5 102 101 101 99.2 98.6 

I Linearity 0.9927 to 0.9990 

I Linea1ity Range (pg/mL) 2.00 to 4000 

I Sensitivity/LOQ (pg/mL) 2.00 

Parameter Quality Control Samples 

Concentration (pg/mL) 6.00 20.0 90.0 400 3000 

Inter day Precision (%CV) 10.2 7.39 5.57 5.82 5.24 

Inter day Accm·acy (%Actual) 100 102 102 102 98.5 

Number of Acceptable Runs 16 l'lUlS 

Number of Re.iected Runs 
(Run ID, volume/page 
location) 

7 Rejected rtms, Rtm ID # lAFGI, 4AFGI, 7AFGI, 8AFGI, 9AFGI, 
13AFGI and 14AFGI, Module: 5.3.1.2, Page: 45 

The follov.iing are the reasons provided by the fi.tm for rejected mus: 

Run ID #s lAFGI, 7AFGI, 8AFGI, 9AFGI, 14 AFGI - Run rejected due 
to unacceptable quality control samples 
Rw1 ID # 4AFGI - Run rejected due to extraction eITor 
Rw1 ID# 13AFGI - Rw1 rejected due to unacceptable calibration 
standards 

The firm did not provide the analytical raw data for the rejection 
batches. The firm will be asked to provide this information 

Ifsample and QC diluted 
dm·ing study, specify all 
dilution factors 

I Was 100% of 1·aw numerical 
data submitted? 

No samples were diluted. 

Yes, except the original raw numerical data for the seven rejected mns. 

Are the concentrations of standa1·d curve and QC samples Yes 
relevant to the concentration of the samples? 

Do you agree with the ti1·m's accepted and rejected mns? Yes 

Any interfe1ing peaks in chromatograms? No 

Were 20% of chromatograms included? Yes 

Were chromatograms serially or randomly selected? Serially, sub #s j16ni 
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Were the ch1·omatograms submitted by the firm acceptable? Yes 

Table 13. SOP's Dealing with Bioanalytical Repeats of Study Samples 

SOP No. IEffective Date ofSOP SOP Title 
(b)(4 

Defining assignable for sample reanalysis andcause 
excluding results from bioanalytical data sets 

Conduct of an Analytical Study 

Reviewer 's Comments: 

• 	 There were seven rejected batch mns in the fasting study (Run ID # lAFGI, 
4AFGI, 7AFGI, 8AFGI, 9AFGI, 13AFGI and 14AFGI). The fnm provided the 
specific reasons for those rejections. However, the fnm did not include the 
original data to supp01i the reasons for batch rejections. Therefore, the fnm will 
be asked to submit these data for the rejected batches. 

• 	 The total number of samples collected from the clinical study was 912. The fnm 
used 86 samples for incuned samples reanalysis (ISR) testing. A total of 76 out 
of 86 (88.37%) were found to be within 20% difference. 

Table 14. Additional Comments on Repeat Assays 

I Were all SOPs followed? 
Pending fum's submission ofraw 
data for its rejected analytical mns 

I Did r ecalculation of PK par ameters cha nge the study outcome? No 

I Does the reviewer· agree with the outcome of the 1·epeat assays? 

I H no, r eason for disagreemen t 

Pending fum's submission ofraw 
data for its rejected analytical tuns 

Please see deficiency comments 

Summary/Conclusions, Study Assays: 

• 	 At this time, the reviewer is unable to assess the acceptability of the reanalysis of 
study samples. The reviewer will be able to properly evaluate the reanalysis study 
samples once the fnm provides all info1mation requested in the Deficiency 
Comments Section of this review. 

• 	 The study assay is incomplete. 
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4.1.1.4 Pharmacokinetic Results 

Table 15. Arithmetic Mean Pharmacokinetic Parameters 

Mean plasma concentrations are presented in Table 19 and Figme 1 

Test Reference Ratio 

CV 

I 
CV IParameter Unit Mean % Min Max Mean % Min Max (I/R) 

(b)(4 (b)(4 ~ 

AUCT pghr/mL 3876.553 24.75 3978.782 22.11 0.97 
-

AUCl pg hr/mL 4124.660 23.66 4247.587 21.90 0.97 
-

CMAX pg/mL 586.333 30.89 630.417 31.07 0.93 
-

TMAX hr 1.250 1.375 0.91 
-

KE hr-1 0.114 15.50 0.112 14.88 1.02 
-

THALF hr 6.192 14.44 6.297 15.19 0.98 

*Tmax values are presented as median, range 

Table 16. Geometric Means and 90% Confidence Intervals - Firm Calculated 

Albuterol Sulfate Inhalation Aerosol 

2 x 90 mcg/inhalation 


Least Squares Geomehic Means, Ratio of Means, and 90% Confidence Inte1'Vals 


Fasting Bioequivalenc.e Study, Study No. 10825302 

Parameter (units) Test N RLD N Ratio 90% C.I. 

AUCO-t (h r *pg/ml) 3776.29 24 3883.37 24 0.97 91.63 - 103.20 

AUCoo (hr *pg/ml) 4025.73 24 4145.78 24 0.97 91.77 ­ 102.75 

Cmax (pg/ml) 562.71 24 603.18 24 0.93 84.74 - 102.70 

Table 17. Geometric Means and 90% Confidence Intervals - Reviewer Calculated 

Albutel'Ol Sulfate Inhalation Ael'Osol 

2 x 90 mcgllnhalation 


Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals 


Fasting Bioequivalence Study, Study No. 10825302 

Parameter (units) Test N RLD N Ratio 90% C.I . 

AUCO-t (hr *pg/ml) 3777.60 24 3883.57 24 0.97 91.67 103.21 

AUCoo (hr *pg/ml) 4027.62 24 4146.43 24 0.97 91.81 102.77 

Cmax (pg/ml) 562.71 24 603.18 24 0.93 84.74 102.70 
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Table 18. Additional Study Information, Fasting Study No.10825302 

DB SAS Program Macros Used (CONTINU, 
CONTINU2 or CALCKE) 

Reason(s) for Selecting Above SAS Program Macro 

Root mean squue en-or , AUCO-t 

I Root mean square error, AUCoo 

Root mean square error, Cmax 

CALCKE 

Please see below 

0.1195 

0.1138 

0.1939 

Test Reference 

I IfCALCKE program is used, please state how many 
sub,jects used by you for· determining Kel and AUCoo 24 24 

IfCALCKE pl'Ogram is used, please state ifyou agree 
or disag1·ee with firm's determination of Kel and 
AU Coo Agree Agree 

I Indicate the number of subjects with the following: 

measurable drug concentrations at 0 h1· 0 0 

fil'St measurable d1·ug concentration as Cmax 0 0 

Cmax at the first time poin t 0 0 

Were the subjects dosed as mo1·e than one group? No 

Ratio of AUCO-t/AUCoo 

Treatment n Mean Minimum Maximum 

Test 24 0.94 0.89 0.97 

Reference 24 0.94 0.87 0.97 

If the minimum rntios less 
than 0.8, were they due to 
inadequate sampling 
schedule? Provide 
additional comments below. 

NIA 

Comments on SAS Program selected, Subject variability, any Tmax differences (if 
applicable), Pharmacokinetic and Statistical Analysis: 

• 	 The reviewer used the SAS code, CALCKE, for statistical analysis of the data. 
This paiiicular SAS code allows the reviewer to select the values which ai·e used 
as the time points to calculate the elimination rate constant, Kel (Note: AUCI and 
THALF ai·e dependent variables), along with other PK parameters. The 
elimination rate constant (Kel) of the drng was calculated by individually 
selecting the last fom to five non-zero data points for each subject. The selection 
of the time points for calculating the Kel was based on the tenninal loglineai· 
phase of the drng for the subjects. 
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!	 The arithmetic mean and 90% CI of Cmax calculated by the reviewer agree with 
the firm’s calculations. 

!	 The AUCt values calculated by the reviewer are slightly different from those by 
the firm. This is more than likely due to the fact that the current reviewer used 
scheduled sampling times for PK calculation while the firm used actual sampling 
times for its PK calculation. 

!	 The 90% CI’s for the least squares geometric means of Ln AUC0-t, Ln AUC∞ 
and LnCmax calculated by the reviewer is consistent with the firm’s calculations 
and meet the criteria for BE. 

Was the fasting bioequivalence study acceptable? 

The firm’s in vivo BE study under fasted conditions is inadequate due to the deficiencies 
specified in Section 3.10. 
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Table 19. Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study 

Test (n=24) 
Reference 

(n• 24) Ratio 

Time 
(hr) 

Mean 
(pg/ml) CV% 

Mean 
(pg/ml) CV0k (TIR) 

0.00 0.00 0.00 

0.08 114.03 69.51 86.30 103.37 1.32 

0.17 226.31 63.96 191 .89 84.07 1.18 

0.25 307.87 55.78 256.94 74.16 1.20 

0.33 370.45 53.88 327.40 65.84 1.13 

0.42 410.48 49.26 390.96 64.59 1.05 

0.50 453.55 46.27 434.76 59.33 1.04 

0.67 484.36 43.01 486.36 48.57 1.00 

0.83 509.33 40.67 518.04 41.60 0.98 

1.00 517.62 40.24 537.75 37.10 0.96 

1.25 507.46 35.71 551.42 35.84 0.92 

1.50 507.33 34.27 532.54 31 .67 0.95 

2.00 451.29 30.99 491 .13 30.96 0.92 

3.00 438.88 30.06 408.67 28.95 1.07 

4.00 352.29 24.62 341 .50 24.62 1.03 

6.00 217.25 29.10 235.08 29.83 0.92 

12.00 94.96 25.94 98.23 24.07 0.97 

16.00 58.64 25.34 61 .22 27.93 0.96 

24.00 27.15 27.68 28.69 32.98 0.95 
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Figure 1. Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study 
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4.2 Formulation Data 

Test Fo1mulation (amendment submission date May 18, 2012) 

U nit Quantity 
Reference

0/o w/w Per PerComponent 
canister actuation 

Function to 

(1!) (ml!) 
Standards 

Active Ingredient: 
Albuterol sulfate 

10H4 
Active USP

I 1Dff41 

Excipients: 
I (b)T4J,alcohol (b)(4 

(ethanol) 
P ronellant 134a 

10) (4 

Total weight: 100 I (11)14) 

RLD Formulation10 

Component Function Supplier I 
Qty 

I 
Qty 

I 
Qty/Batch2 

Actuatiou Can 120000 C ans 
{DJ(4 

Albute1·0J s ulfate 1 Active 

(b)(4 (lj) (l 

I cohol USP 

T otal Su spension '\'eight· 

Propellant HFA-134a 
I (bl\4) 

Total Weight 
{D){4 

(b)( 

10 DARRTS, NDA 021457, Rev-QUALITY·03 (General Review), 11/28/2003, last accessed date: 01115/2014 
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RLD Formulation 

Ingredients 

Albuterol Sulfate USP 

I 10lr4l Alcohol USP 

Propellant HF A 134a 

Amount per IActuation 
{DJ(4) 

Amount per 
Canister I 

(b)(4J 

%(w1wr 

1Df(4 ' 

Total theoretical Weight 100 

Comparison of Test and RLD Formulation 

Ingredients Test Formulation Reference Difference (%) 
o/ow/w Formulation o/ow/w 

1--Al----·o-Sulfate USP '...;...;...;..;..;....;.~	 -~-~~~~~~~~--bute1-l -_______~~-~~ -~~i........;;'-=~~~;;;:;...,~.;...;;...;;.;..;....;.;~	 ~~
1 

(llm Alcohol 

USP 

Pro ellant HF A 134a 


Reviewer's Comments: 

• 	 The test product contains lbl~l of Albuterol Sulfate, and i>nifl per actuation; the 
reference roduct contains lb> 141-0't Albuterol Sulfate and lb> 14,_ e_r...actuation. 

' 
~T4 

reviewer considers the amount of the active ingredient in the test f01mulation, as compared 
with the RLD formulation, is acceptable12. 

• 	 The Agency recommends that the fo1mulations of the generic metered dose inhalers (MD Is) 
should be qualitatively (Ql ) and quantitatively (Q2) the same as the innovator products based 
on concentration. Qi (Qualitative sameness) means that the generic product contains the 
same inactive ingredients as the RLD. Q2 (Quantitative sameness) means that the generic 
product contains all inactive ingredients at concentrations within ± 5% of the concentrations 
in the RLD. 

• 	 The test and RLD products are Q 1 and Q2 essentially the same with respect to the inactive 
ingredients. The amounts of the inactive ingredient(s) in the test product differ within± 5 
percent of those in the reference listed drug. 

• 	 The test fo1mulation is acceptable. 

11 Calculated by Reviewer 
12 DARRTS, ANDA 203760, REV-BIOEQ-07 (Filing Review), 05/24/2012, last accessed date: 01/15/2014 
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Is the formulation of the Test product Q1 and Q 2 same as the 
Reference product? 

Yes 

Is the formulation acceptable? ACCEPTABLE 

If not, why? NIA 
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4.3 In Vitro Equivalence Testing 

4.3.1 Information Common to ALL In Vitro Equivalence Tests 

4.3.1.1 Batch Information 

TEST REFERENCE 

Study Type 

Bioequivalen 
ce study 

(PK and PD 
Study) 

Lot No. 

08MM· 050 

Potency 
(%w/w) 

Lot Size 

Theoretic Actual 
al Quantit 

Quantity yUsed 
(b)(4 

Manufactu 
re Date 

12/11/2008 

Lot No. 

AEA13B 

Potenc 
y 

(%w/ 
w) 

'- (6f(4 

Expirati 
on Date 

6/2010 

In-Vitro 
equivalence 

studies 

08MM· 034 

08MM-039 

08MM-050 

11111/2008 

11/20/2008 

12/11/2008 

AEA13B 

AEA12C 

AEA14A 

6/2010 

7/2010 

6/2010 

Comments: 

1. 	 Per the cun ent ANDA Filin uirements for Nasal Products13 
, the lot size (# of 

6ff4 	 . 
bottles) The cmrent reviewer 
a lied the same criterion for Inhalation Products. Since the fum 's theoretical lot size is 

16114 th d 1 . . ble test pro net ot size is accepta e. 

2. 	 For each in vitro test, ten ( IO) units from each of the three lots of the test product and 
each of the three lots of the reference product were tested for each. Therefore, for each 
test a total of 30 units of the test product and 30 units of the reference product were 
tested. 

3. 	 All the in vitro tests were perfonned on unexpired lots ofreference products. 

4. 	 The batch info1m ation provided by the fmn is adequate. 

13 2010 GPhA Annual Meeting, Title "The Orange Book, and ANDA Filing Requirements" presented by Martin 
Shimer 
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4.3.1.2 Device Comparability 
(b) (4) 

Comments: 

!	 The firm submitted the comparative data for three device components: can, valve and 
actuator. The dimensions of the critical components such as actuator orifice diameter and 
metering volume are the same for the test and reference product. 

!	 According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the 
test product should have a dose counter if the reference product has a dose counter. Both 
the test and reference products have a dose counter. On November 15, 2013, the labeling 
reviewer requested a consult to the DCR regarding the dose counter system14. 

!	 There are two differences on the display of the dose counter system between test and 
reference products: 1) display of beginning number on the dose counter is different; and 
2) refill dose reminder is different. Per DCR consult response, the Perrigo’s proposed

(b) (4) dose counter system manufactured by  acceptable and not considered a safety 
15concern . 

14 DARRTS ANDA 203760 Vu, Thuyanh 11/15/2013 N/A 11/15/2013 FRM-CONSULT-01(General Consult 
Request)
15 DARRTS ANDA 203760 Kim, Carol Y 01/13/2014 N/A 01/13/2014 CONSULT REV-CLINICAL-01(General 
Consult Review) Archive 
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! The devices used for the test and reference products were comparable. 

! The information provided by the firm is adequate. 
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3. The actuation methods used by the firm are incomplete. 
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4.3.2 Individual In Vitro Test reviews 

4.3.2.1 Single Actuation Content through Container Life 

4.3.2.1.1 Study Information 

Study No. ITP-CBJ-M0050 

Study Site 

Principal Investigator 

Study Dates 

SOP No. 

SOP Effective Date 

(ljJT4 . 

SOP Title 
Detennination of Dose Content Unifom:Uty, shot weight, and number of 
actuations from Albuterol Sulfate HFA Inhalation Aerosol Product 

(bTf4l 

Test Method Description 

Testing Equipment Used 
(e.g., name, model, etc) 

Operating Conditions for 
Testing Equipment Used 
(e.g., temperature, humidity, etc.) 

Analytical Method Desc1iption 

Analytical Equipment Used 
(e.g .. name. model. etc.) 

Comments: 

• 	 This is a metered dose inhaler, therefore, the single actuation content (SAC) at beginning, 
middle and end of the unit life are requested according to the Drng Specific 
Bioequivalence Guidance of Albuterol Sulfate MDI (recommended April 2003; Revised 
June 2013). The firm perfo1med the test at the beginning, middle and end lifestages using 
flow rate 30.0± 1.0 L/min. The USP <601> Apparatus A was used in the SAC testing. 
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• The fnm did not submit a detailed study repo1t for SAC testing. 

4.3.2.1.1 Analytical Method Validation for HPLC 

lnfol'mation Requested 

Analytical method validation 
report location 

Study Report Number 

Analyte 

I Internal Standard (IS) 

I Method descl'iption 

Selectivity 01· Specificity 

Limitofquantitation 

Detection Limit 

I Lineality Range (~tg/mL) 

Lineal'ity (R2
) 

Accw·acy (% recovery at the high and 
low concentrations) 

Precision ­ Repeatability 

Pl'ecision --Intermediate Precision 

Bench-top stability (hl's(CV%)) 
(working std solution) 

I Refrigerator stability (hl's(CV%)) 
(working std solution) 

I Stock solution stability (days (CV%)) 

Fneze-thaw stability (cycles (CV%)) 

Robustness 

I 
(b)(41 
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Not ProvidedDilution integiity 

IDI (ii 

Does Firm's SOP include validation 

ctitetia? (YIN) 

Ifso, list the criteria. 


Comments on Firm' s SOPs and Acceptable 
Criteria (Acceptable/ 01· Explain) 

Comments: 

• 	 The fum should indicate if stock solutions and working standards unde1went freeze-thaw 
cycles prior to use. If so, the fum will be asked to submit the appropriate data to 
demonstrate stability. 

• 	 The firm did not provide working standards refrigerator stability data. 

• 	 Therefore, the HPLC method validation is incomplete. 
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4.3.2.1.1 	 Calibration of Manual and/or Automated Spray Pump Actuator (For Single 
Actuation Content and Priming/Repriming studies) 

4.3.2.1.2 	 Precision 

Not Provided. 

4.3.2.1.3 	 Ruggedness (by Date) 

Not Provided. 

4.3.2.1.4 	 Ruggedness (by Analyst) 

Not Provided. 

4.3.2.1.5 	 Ruggedness (Unit to Unit if more than one unit is used) 

Not Provided. 

Comments on Method Validation: 

Did the firm provide a table of pump specific No 

parameters of each actuator used for each in vitro 

test? (YIN) 

Ifyes, please include the table(s) above. 


Number of Bottles and/or Lots Used in the Validation The reference lots# used in the validation report are 

Study AEA13B and AEF75A. 


~~~~~~~~~~~~~~~~~~---1 

Does Firm's SOP include validation criteria? (YIN) No 
Ifso, list the criteria. 

Comments on Firm' s SOPs and Criteria (Acceptable/ INCOMPLETE 
or Explain) 

Comments: The fum did not submit the precision and ruggedness individual and summa1y 
data for the calibration ofmanual spray pump actuator used in its SAC studies. The fam 
should conduct the ruggedness studies before conducting the pivotal SAC test and submit the 
study results using CTD tables. Please note that the fotmat validation summaiy tables for 
nasal spray products can be referenced (where appropriate) from FDA's website at the 
following location: 
http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/HowDrugsareDevelope 
dandApproved/ ApprovalApplications/ AbbreviatedNewDrugApplicationANDAGenerics/UC 
M209446.pdf 
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4.3.2.1.1 Results Summary 

SINGLE ACTUATION CONTENT THROUGH CONTAINER LIFE 

Spray 
# 

Mean Variability (%CV) 
Mean Ratio 

(I/R) 
Dmg Mass 

% label 
claim Within Lot (n=lO) Between 

Lot 
(n=3) 

Total 
(n=30) 

Arith Geo Arith Geo Lot 1 Lot2 Lot 3 
Arithm 
(n=30) 

Geo 
(n=30) 

BEG 
Test 1 114 113 105 105 4 .9 6.3 3.6 l.l 5.0 1.03 1.03 

Ref 1 110 110 102 102 4.2 4.4 3.7 1.5 4.1 lj///////~ 

MID 
Test 124 118 118 109 109 3.8 4.3 4.2 2.5 5.3 1.05 1.05 

Ref 124 113 113 104 104 4.1 3.1 3.7 0.4 4.0 ~///////~ 

END 
Test 200 117 117 108 108 4.4 3.9 5.1 2.0 4.7 1.03 1.03 

Ref 200 113 113 105 105 3.8 5.0 6.1 2.1 5.2 V//////~ 
NOTE: The drng mass is expressed as Albuterol Sulfate and not the base. 

6/(ll 
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4.3.2.1.1 Conclusions 

SINGLE ACTUATION CONTENT THROUGH CONTAINER LIFE 

REVIEW OF TESTING METHODS: 

Is the testing method validated? 
No, the finn did not submit the validation data 

for manual actuation 

Is the Quantitative Analytical Method Validated? (e.g., HPLC) Yes 

Is the method sufficiently sensitive? Yes 

Is testing performed as per RLD labeling? Yes 

Are data measm·ed at both beginning, middle & end 
lifestages? 

Data are measmed at beginning, middle and end 
stages. This is according to the Drug Specific 
Bioequivalence Guidance of Albuterol Sulfate 

MDI. 

Is testing a single actuation per determination? Yes 

Ifyes, what is the ac.tuation number tested? 
# 1 (beginning) after priming 

# 124 (middle) 
# 200 (end) 

Are the testing methods acceptable? INCOMPLETE 

Ifnot, why? Due to deficiencies in the method validation 

STUDY RESULTS: 

Are data expressed as actual amount and % of label claim? Yes 

Is the geo-mean of the test 
product (% of label claim) 
within 95-105%? 

Beginning Yes 

Middle No 

End No 
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Are the PBE results acceptable? Acceptable (pass PBE) 

If not, why? N/A 

Reviewer Comments on SAC: 

1.	 The RLD labeling of Albuterol Sulfate Metered Dose Inhaler states the following regarding 
the priming of the inhaler16: 
“You must prime the inhaler to get the right amount of medicine. Prime the inhaler before 
you use it for the first time or if you have not used it for more than 14 days. To prime the 
inhaler, take the cap off the mouthpiece of the actuator. Then shake the inhaler well, and 
spray it into the air away from your face. Shake and spray the inhaler like this 2 more times 
to finish priming it”. 

2.	 In the current ANDA, both the test and reference products were primed three actuations and 
then performed the SAC testing. This is according to the RLD labeling. Actuation #1 actually 
is actuation #3. Actuation #124 actually is actuation #126. Actuation #200 actually is 
actuation #202. 

3.	 After priming, the firm assayed actuation #1, actuation #124 and actuation #200 of the test 
product and reference products to represent the beginning, middle and end life stages 
respectively. 

4.	 According to Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, 
recommended June 2013, SAC testing should be conducted using a flow rate of 28.3 L/min. 
In the current ANDA, the firm used a flow rate of 30.0 ± 1.0 L/min. The SAC testing in the 
current ANDA is conducted prior to the Drug Specific Bioequivalence Guidance of Albuterol 
Sulfate MDI. In addition, the difference is minor. Therefore, the use of 30.0 ± 1.0 L/min flow 
rate is acceptable. 

5.	 The test product passes the PBE analysis. The firm also provided the PBE analysis results for 
95% upper bound. The 95% upper bound of drug mass calculated by the reviewer is slightly 
different from the firm’s calculations. But the firm did not provide detail calculation 
procedure. The reviewer could not able to evaluate the firm's PBE analysis. However, this 
difference does not have impact on the outcome of the study (95% upper bounds from both 
calculations are less than 0). Please see the summary results of 95% upper bounds. 

16 Drugs@FDA, Keyword Search: Proair, RLD Label approved on 08/17/2010, last accessed date: 01/06/2013. 
http://www.accessdata.fda.gov/drugsatfda docs/label/2010/021457s021lbl.pdf 
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Parameters Firm’s Calculation Reviewer’s Calculation 
Reference-

Scaled 
Constant-

Scaled 
Reference-

Scaled 
Constant-

Scaled 
Drug Mass -0.00105 -0.00805 -0.0005 -0.0176 

Final BE Conclusion Based 
on 

Constant-Scaled Constant-Scaled 

6.	 The geo-mean of the test product (% of label claim) for the beginning unit life is within 95­
105%. However, the geo-means of the test product (% of label claim) for the middle (109%) 
and end (108%) of unit life are not within 95-105%. However, the T/R raio of the geometric 
means are close to 1 (1.05 and 1.03 for mid and end stages respectively). In addition, 
according to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the test 
product should pass PBE analysis only. Therefore, it is acceptable that the geo-means of the 
test product (% of label claim) for the middle and end of unit life are slightly off 95-105%. 

7.	 The firm did not submit 20% of the HPLC chromatograms from the SAC testing and will be 
requested to submit this information. 

8.	 The firm did not provide 100% raw numerical data (Analyst’s printouts) for all analytical 
runs (accepted and rejected) conducted during the HPLC sample analysis of the SAC and 
Priming & Re-Priming studies. The raw numerical data should include the data of peak 
area/height for the drug, dilution factor (if any), and the corresponding concentration for each 
assayed and reassayed sample of all samples, calibration standard samples, and quality 
control samples. 

This study is incomplete with deficiencies. 

4.3.2.1.2 Deficiencies / Recommendations 
Please see Section 3.10. 
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4.3.2.2 Priming & Re-priming 

4.3.2.2.1 Study Information 

Study No. 

Study site 

TTP·CBJ·MOOSO 
(b)(41 

Principal Invesfillator 

Study dates 

SOP No. 

SOP Effective Date 

SOP Title 
Detennination of Dose Content Unifonnity, shot Weight, and 
Number of actuations from an Albuterol Sulfate HF A Inhalation 
Aerosol Product. 

Test Method Description 

Te.sting Equipment Used 
(e.g., name. model. etc) 

Operating Conditions for 
Testing Equipment Used 
(e.g .. temperature, humidity. etc .. ) 

Analytical Method Description 

Analytical Equipment Used 
(e.g., name, model, etc) 

lblT4 

Comments: 

1. 	 The fnm's labeled actuation #1 is actual actuation #4 (following 3 priming actuations as 
specified in the dmg product label). 

2. 	 The RLD labeling of Albuterol Sulfate Inhalation Aerosol states that when 14 or more 
days have elapsed since the last use, the pump should be reprimed with 2 actuations. 

Page 61 of215 

Reference ID: 3603913 



Therefore, a repriming study is necessary for the cun:ent application. The firm stored the 
products and then tested the repriming on Day 15. 

3. 	 The fnm stored the containers in valve down position without being actuated before 
priming and repriming. The bottles were shaken as per the RLD labeling prior to use. 

4. 	 The fnm did not submit a detailed study repo1t for priming and re-priming testing. The 
fnm will be asked to submit this inf01m ation . 

5. 	 As per the in vitro SllIIlillary tables submitted by the fnm, the priming and re[primin, 
[ tudy was conducted between Febma1y - April 2009. However, the fnm's SOP lbn 4 

(bTf
4 for priming and re-priming testing was effective on 06/ 17/2011. The 

.....,..,,,-,,----:--'
fnm will be asked to provide explanation. 

4.3.2.2.2 Analytical Method Validation for HPLC 

Please refer to the method validation for SAC test. 

4.3.2.2.3 Results Summary - Pr iming & Re-Priming 

PRIMING 

Number of actuations used to prime each product = 3 

Actuation number used for testing each product = # 1 

M ean Variabili %C 

Between 
Lot 

Spray Drug Mass 
% label 
claim Within Lot (n= lO)

# 

Ari th Geo Arith Geo Lot 1 Lot2 Lot3 (n=3) 

Test 114 113 105 105 4.9 6.3 3.6 1.1 

Ref 110 110 102 102 4.2 4.4 3.7 1.5 

RE-PRIMING 

Mean Ratio 
(T/R) 

Total 
(n=30) Geo 

n=30 

5.0 

4.1 

Period of time each roduct was stored in the vertical osition following nasals ra s onl = 14 da s 

roduct = # 5 

M ean Variability % C 
Mean Ratio 

Spray Drug Mass 
% label (T/R)
claim Within Lot n= lO Between 

# Lot 
Total 

Ari th Geo Arit11 Geo Lot 1 Lot2 Lot3 (n=3) 
(n=30) Arithm Geo 

(n=30) (n=30) 

Test 5 114 114 105 105 5.5 4.0 3.8 0.1 4.4 1.06 1.06 

Ref 5 108 107 100 99 8.7 6.0 3.7 2.0 6.4 
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4.3.2.2.4 Conclusions 

PRIMING & RE- PRIMING 

REVIEW OF TESTING METHODS: 

Is the testing method validated? No 

PRIMING 
Number of actuations required 3 priming actuations 

Is priming conducted as per RLD label? Yes 

RE-PRIMING 
Number of actuations required 3 repriming actuations 

Is re-priming conducted as per RLD label? Yes 

Is testing a single actuation per determination? Yes 

Ifyes, what is the actuation number tested? 
# 1 (after 3 priming actuations) for 
priming and# 5 (after 3 repriming 

actuations) for repriming 

Are studies performed on products stored in the valve-upright 
position? (nasal spray only) 

No, valve down position 

Are the testing methods acceptable? INCOMPLETE 

Ifnot, why? See deficiency section for details 

STUDY RESULTS: 

PRIMING 
Is the geo-mean of the test product (% of label 
claim) within 95-105%? 

Yes 

RE-PRIMING 
Is the geo-mean of the test product (% of label 
claim) within 95-105%? 

Yes 

Are the PBE results acceptable? ACCEPTABLE (pass PBE) 

Ifnot, why? NIA 

Reviewer Comments on Priming: 

1. 	 The RLD label states that "You must prime the inhaler to get the right amount of 
medicine. Prime the inhaler before you use it for the first time or ifyou have not used it 
for more than 14 days. To prime the inhaler, take the cap off the mouthpiece of the 
actuator. Then shake the inhaler well, and spray if into the air away from your face. 
Shake and spray the inhaler like this 2 more times to finish priming it". 

2. 	 For priming, the inhaler was primed by wasting the first 3 actuations for both the test and 
reference products and actuation# 4 (or actuation # 1 after priming) was used for testing. 

3. 	 For re-priming, the firm mentioned that the inhaler was stored for at least two weeks (14 
days) valve down, without being actuated, prior to re-prime data collection. After 14 
days, the inhaler was primed 3 times and actuation # 5 was used for re-priming testing. 
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4.	 The test product passes the PBE analysis for both priming and re-priming. The firm also 
provided the PBE analysis results for 95% upper bound. The 95% upper bound of drug 
mass calculated by the reviewer is slightly different from the firm’s calculations. But the 
firm did not provide detail calculation procedure. The reviewer could not able to evaluate 
the firm's PBE analysis. However, this difference does not have impact on the outcome of 
the study (95% upper bound from both calculations are less than 0). Please see the 
summary results of 95% upper bounds. 

Parameters Firm’s Calculation Reviewer’s Calculation 
Reference-

Scaled 
Constant-

Scaled 
Reference-

Scaled 
Constant-

Scaled 
Prime 0.00234 -0.00710 -0.0005 -0.0176 

Prime: Final BE Conclusion 
Based on 

Constant-Scaled Constant-Scaled 

Reprime 0.00005 -0.00666 -0.0031 -0.0162 
Reprime: Final BE Conclusion 

Based on 
Constant-Scaled Constant-Scaled 

5.	 The firm did not submit 20% of the chromatograms from the priming and re-priming 
testing and will be requested to submit this information. 

6.	 The firm did not provide 100% raw numerical data. 

4.3.2.2.5 Deficiencies / Recommendations – Priming & Re-Priming 

Please see deficiency comments in section 3.10. 
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4.3.2.3 Droplet Size Distribution by Laser Diffraction (For Information Only) 

4.3.2.3.1 Study Information 

Study No. TTP-CBJ-MOOSO Pait 1 

Study site 

Principal Invesfillator 

Study dates 

SOP No. 

SOP Effective Date 

(b)(4 

SOP Title 
Pa1ticle Size Distribution (PSD) of an Albuterol Sulfate HFA 
Inhalation Aerosol by Laser Diffraction 

Testing Method Description (including DSD 
ti>n 

measurement over entire life of spray, folly 
developed phase, etc) 

Study Distances 
(distances from actuator orifice) 

Testing Equipment Used 
(e.g., nan1e, model, etc) 

Ope1·ating Conditions for 
Testing Equipment Used 
(e.g., temperatme, humidity, etc..) 

Analytical Method Description 

Analytical Equipment Used 
(e.g .. naine, model. etc) 

Comments: 

• 	 According to the Thug Specific Bioequivalence Guidance of Albuterol Sulfate MDI 
(recommended April 2013; Revised June 2013), the Agency does not recommend laser 
diffraction for particle size distribution test. Therefore, the reviewer did not review this 
study. 

• 	 The firm did not submit the detailed study rep01t. 

Please note that the following summa1y tables as provided by the fnm are listed here for infonnation 
purposes only. The reviewer did not perfonn statistical analysis for the finn's panicle size 
dist1ibution by laser diffraction. 
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4.3.2.3.2.4 Intermediate Precision (By Unit) 

Not Provided 

Number of Bottles and/or· Lots Used 

in the Validation Study 


Does Firm's SOP include validation 

ctiteria? (YIN) 

Ifso, list the criteria. 


Comments on Firm' s SOPs and 
Criteria (Acceptable/ 01· Explain) 

Not Provided 

Not Provided 

Not Provided 
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Comments: The fum only provided the validation summaiy info1mation. The fum did not 
provide method validation SOP and method validation report. Since, this study is not required 
according to the Drng Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the fum will 
not be asked to provide any inf01mation. 

4.3.2.3.3 	 Results Summary - Droplet Size Distribution by Laser Diffraction 

(Calculated by the firm) 


4.3.2.3.4 Conclusions 

DROPLET SIZE DISTRIBUTION BY LASER DIFFRACTION 

REVIEW OF TESTING METHODS: 

Are ~20% of the time-history plots provided by the firm? Yes 

Are data measm·ed at the fully-developed phase only? Not Reviewed 

Is the testing method validated? Not Reviewed 

Is testing conducted as per RLD labeling? Not Reviewed 

Is testing a single actuation per determination? Not Reviewed 

Ifyes, what is the actuation number tested? Not Reviewed 

Is an example of instrument setup/operating conditions included? Not Reviewed 

Are data reported per volume (mass) & not droplet counts? Not Reviewed 

Are data measm·ed at both beginning & end lifestages? Not Reviewed 
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DROPLET SIZE DISTRIBUTION BY LASER DIFFRACTION 

Are data measured at two distances from actuator orifice? Not Reviewed 

Which two distances are tested? Not Reviewed 

Are the two testing distances between 2 - 7 cm? Not Reviewed 

Are the two testing distances separated by :::: 3 cm? Not Reviewed 

Are the testing methods acceptable? N/A 

Ifnot, why? NIA 

STUDY RESULTS: 

Are the PBE 
Dso 

Distance 1 (3 ctn) 

Distance 2 (6 ctn) 

NIA 

NIA 
results acceptable? 

SPAN 
Distance 1 (3 cm) 

Distance 2 (6 cm) 

NIA 

NIA 

Ifnot, why? NIA 

4.3.2.3.5 Deficiencies I Recommendations - Laser Diffraction 

NIA 
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4.3.2.4 erod_v_namic_P~ticle Size Distribution (APSD) by ______ 1
b_TC'-

4 Cascade 

4.3.2.4.1 Study Information 

Study No. TTP-CBJ-M0050 Prut 1 
(b)('l 

Study site 

Principal Investigator I 
Study dates I 
SOP No. I 
SOP Effective Date 

SOP Title 
Standard Operating Procedure for Next Generation 
Phannaceutical Impactor 

tllJT4 

Testing Method Description 

Testing Equipment Used 
(e.g., name, model, etc) 

Operating Conditions for 
Testing Equipment Used 
(e.g., temperature, humidity, etc ..) 

Analytical Method Description 

Analytical Equipment Used 
(e.g., name, model, etc) 

Comments: 

1. 	 The fnm should darify whether the testing was conducted per the RLD labeling (e.g. the 
units were primed 2 times when tested at the beginning of lifestage) and what were the 
sequential number of the actuation tested for each product. 

2. 	 As er the in vitro summa1y table submitted by the fnm, SOP >rr
4 

!bl<
4 was used for cascade im action testing. However, the fnm 

submitted SOP Cbll<t The fnm mentioned 
the significant changes between the two versions and there are no major differences 
between the two versions. Therefore, the fnm will not be asked to submit (tifl

4
l of 

the SOP. 
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3. 	 The fum did not provide the study report for the cascade impaction testing. The fum will 
be asked to provide this inf01mation. 

4.3.2.4.2 	 Validation Summary Table for Particle Size Distribution by Cascade 

Impactor 


4.3.2.4.2.1 Analytical Method Validation for HPLC ________::.____________1--------------------(lj)~l 

I Infol'mation Requested I 

I 
Analytical method validation 
l'epol't location I 

I Study Repo•'I Numb" 

I Analyte 

I Internal Standard (IS) 

I Method desc1iption 

Selectivity OI' Specificity 

I Limit of quantitation 


I Detection Limit 


I Linearity Range (mcg/mL) 


I Linearity (R2
) 


Acc.w·acy (% l'ecovery at the high and low 
concentmtions) 

Precision -	 Repeatability 

Pl'ecision --Intermediate Precision 
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10)(4

I 
Bench-top stability (bi's) (wol'king std solution) 

Ref1igel'ator stability (hrs) (working std solution) 

Stock solution stability (days) 

Fl'eeze-tbaw stability (cycles) 

Robustness 

Dilution integiity 

Does Fil'm's SOP include validation The fum's method validation report includes the validation criteria 
clitelia? (YIN) 

Co1DJDents on Firm's SOPs and Acceptable 
Cl'itel'ia (Acceptable/ Ol' Explain) 

Comments: 
• The fum should indicate if stock solutions and working standards unde1went freeze-thaw 

cycles prior to use. If so, the fum will be asked to submit the appropriate data to 
demonstrate stability. 

• The firm did not provide working standards refrigerator stability data . 

4.3.2.4.2.2 Validation Table for Cascade Impaction 

(ti)1'1 
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Number of Bottles and/or Lots Used 
in the Validation Study 

Does Firm's SOP include validation 
ctite1ia? (YIN) 

Comments on Firm' s SOPs and 

Criteria (Acceptable/ or Explain) 


Reference lot #AEA13B 
Reference lot #PAEF75A 

Yes 

Acceptable 

Comments: 

1. 	 The fnm did not specify how many quality control samples were used in the analytical 
runs. According to the Guidance for Industry: Bioavailability and Bioequivalence Studies 
for Nasal Aerosols and Nasal sprays for Local Actions (April 2003): "ana~ytical nms 
include at least three or more concentrations of quality control samples that represent 
the entire range of the standard curve or the expected concentration range ofsamples 
from the various stages ofthe CI. " The fnm will be asked to address the above issue. 
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2.	 The firm did not provide chromatograms respective of sample analysis. The firm will be 
asked to provide at least 20% of the chromatograms selected sequentially of the 
analytical study and summary table include the follows: sample ID, acquisition date and 
time, analyte peak area, analyte concentration, calculated concentration, analyte retention 
time, etc. 

3.	 The firm did not provide 100% raw numerical data (Analyst’s printouts) for all analytical 
runs (accepted and rejected) conducted during the HPLC sample analysis of the APSD by 
Cascade Imapctor study. 

4.3.2.4.3	 Results Summary – Aerodynamic Particle Size Distribution by Cascade 
Impactor (CI) 

Comments: 

(b) (4) 1.	 The aerodynamic particle size distribution was determined using 
(b) (4)  HPLC was used for sample analysis. Cascade impaction performed on 

the product has been done by analyzing the amount of drug deposited on various stages 
of the impactor. This study was evaluated on three batches of reference product and three 
batches of test product. Ten replicate samples for each batch of the test and reference 
products were measured. 

(b) (4) 

2. 

(b) (4) 
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(b) (4) 

3.	 The reviewer calculated the mean values of the amount of drug on each individual stage, 
mass balance (MB), mass median aerodynamic diameter (MMAD), geometric standard 
deviation (GSD) and fine particle dose (FPD) 

(b) (4) 

4.	 Per Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI: 

“Equivalence based on: PBE analysis of impactor-sized mass (ISM). The CI profiles 
representing drug deposition on the individual stages of the CI along with the mass 
median aerodynamic diameter (MMAD), geometric standard deviation (GSD) and fine 
particle mass (FPM) should be submitted as supportive evidence for equivalent APSD”. 

5.	 Currently, FDA does not have a well-defined criterion for evaluating the data for this test. 
The FDA has relied on a weight of evidence, including PBE analysis of certain key 
parameters which characterize the particle size distribution, together with a statistical 
approach for comparing the distribution profiles, namely modified Chi-square ratio 
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method17
, to detennine the equivalence of the test product (as compared with 

corresponding strengths of the RLD). Cunently, the following criteria are considered for 
APSD equivalence18

: 

I. PBEon SAC 

l>f('fII. PBE on Impactor Size Mass 
(b)(4 

III. Modified Chi-square ratio method analysis on Impactor Sized Mass stages <bf<<J 
lfjf( 

6. The reviewer employeed the above criteria for this application: 

I. PBE on SAC: refer to SAC test section; 
II. PBE on Impactor Size Mass (ISM): result indicated that ISM passed PBE analysis 

(llJT4l 

17 A Stability Analysis of a Modified Version of the Chi-Square Ratio Statistic: Implications for Equivalence 
Testing ofAerodynamic Paiticel Size Distribution; Benjamin Weber, Guenther Hochhaus, Wallace Adams, Robert 
Lionberger, Bing Li, Yi Tsong, and Sau L. Lee; The AAPS Joumal, Published online: 25 Sept. 2012. 
18 Respiratory Drug Delivery 2012; Webber Et al. , Evaluation ofStatistical Methods for Detennining Equivalence of 
Aerodynamic Particle Size Disti·ibution. 
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(b) (4) 

7. As supporting evidence, the reviewer also run PBE Analysis and Geometric Mean Ratio 
for other critical parameters, the results are showing below: 
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! The PBE analysis results for each individual deposition site (S1 to S7, MOC and 
throat), as well as for MB, MMAD, FPD (sum of stages 3-7, filter and MOC) and 
GSD. Based on the PBE analysis, all of these parameters passed PBE analysis 
except for stage 1, 2 and 3. The results are summarized in the table below (refer to 
the end of section for detailed PBE analysis). 

! According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate 
MDI, the ISM is the sum of the drug mass on all stages of the CI plus the terminal 
filter, but excluding the top CI stage (S1). The ISM data provided by the firm 
included the drug mass from stage 1 as well. Therefore, the reviewer calculated 
the ISM excluding the data from the top stage and this value was used in the 
statistical analysis. 

(b) (4) 

!	 The reviewer calculated the ratio of the geometric mean of T/R for each 
individual deposition site (S1 to S7 and throat), as well as MB, MMAD, FPD, 
GSD and ISM. All those parameters fell within 90-111% except S1, S2, S3, S6, 
S7 and MOC. The results are summarized in the table below. 

(b) (4) 
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4.3.2.4.4 Conclusions 

DRUG IN SMALL PARTICLES I DROPLETS PER ACTUATION 

REVIEW OF TESTING METHODS: 

Is the testing method for CI test validated? Incomplete 

Is the analytical method (e.g. HPLC) validated? Incomplete 

Is the analytical method sufficiently sensitive? Yes 

Is testing conducted as per RLD labeling? Not Provided 

What is the size of the induction port (or expansion chamber) 
used for testing? 

NIA 

Are ~ 10 actuations used for cascade impactor study? Not Provided 

If > l actuation, what is the # of actuations used? Not Provided 

Are the testing methods acceptable? INCOMPLETE 

If not, why? 
The finn should provide the missing validation 
data for HPLC and quality control samples 
used in the analytical runs. 

STUDY RESULTS: 

Is drug deposition reported in mass units? Yes 

Is the mass balance data reported? Yes 

Results 

Does Impactor Size Mass data pass 
PBE? 

Yes 

Does ISM data pass modified chi-square 
ratio test? 

Yes 

Do mass median aerodynamic diameter 
(MMAD), geometric standai-d deviation 
(GSD) and fine particle mass (FPM) 
pass PBE? 

Yes 

If results not acceptable, why? see comments below 

Comments: 
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1.	 According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the 
aerodynamic particle size distribution (APSD) should be performed at both beginning 
and end lifestages of the product. However, in the current submission, the firm 
conducted the testing only at the beginning lifestage. Therefore, the firm will be asked to 
conduct APSD testing at the end lifestage of the product. 

2.	 The APSD test was performed using a flow rate of 30 ± 0.5 L/min. The USP <601> 
Apparatus A was used in the test. This is according to the Drug Specific Bioequivalence 
Guidance of Albuterol Sulfate MDI. 

3.	 The firm did not provide the number of actuations and actuation numbers used in the 
cascade impaction testing. The firm will be asked to provide this information. 

4.	 The APSD conducted by the firm is inadequate. 

4.3.2.4.5 Deficiencies / Recommendations 

Please see Section 3.10 for deficiency comments. 
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4.3.2.5 Spray Pattern 

Study Information Study No. TTP-CBJ-M0062 MV 
(b)('l 

Study site I 
Principal Investigator 

Study dates 
I 

SOP No. 

SOP Effective Date 

SOP Title 

1DJT4 

Testing Method Descr·iption 

3 cm: actuation# 2 - 8 (beginning of use life) 
Study Distances 
(distances from actuator orifice) 

6 cm: actuation # 3 - 5 (beginning of use life) 

NOTE: The firm used only one actuation for spray pattem analysis. 

Testing Equipment Used 
1r>Jlit 

(e.g .. name, model. etc) 

Image Analysis Apparatus Used 

Operating Conditions for 
Te.sting Equipment Used 
(e.g .. temperature. humidity. etc.) 

Analytical Method Description NIA 

Analytical Equipment Used 
NIA 

(e.g., name, model, etc) 

ltilT"!Actuation Station 
10ll"~naging System 
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Comments: 

1. 	 According to the in vitro summary table ,wovided by the fum, the effective date of both 
1111 4SOP #s 	 was Janua1y 8, 2009. However, according to 

l>H'fthe SOP #s , the effective date of both the SOPs was 
July 21, 2011. The fnm will be asked to clarify this discrepancy. 

2. 	 The fum did not provide the study repo1t for the spray pattern study. The fum will be 
asked to provide this inf01mation. 
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4.3.2.5.1 Validation Summary Table for Spray Pattern 

4.3.2.5.1.1 	 Precision 

Table 9.2.l Precision 
Area (mm" 2) OrnlitY Ratio 

Dist l 
30mm 

Dist 2 
60 mm 

Dist l 
30 mm 

Dist 2 
60 mm 

Mean 174.8 383.6 1.129 1.148 
o/oRSD 3 3 2 3 
Range (b)(4j 

30 mm Distance 

Analyst Sample# D-•n (mm) Dmu (mm) 
))1' 

Analyst I 

I 
2 
3 
4 
5 
6 
7 
8 
9 
IO 

Mean Analyst 1 (n = I0) 14.0 15.8 
%RSD (n = IO) 2% Io/o 

Analyst Samole# 
I 

Dmin {mm) Dmax (mm} lm1l 

2 
3 
4 

Analyst 2 5 
6 
7 
8 
9 
10 

Mean Analyst 2 (n = 

%RSD (n = 10) 
I0) 13.6 

3% 
15.6 
2% 

Overall Mean (n = 20) 	 13.8 15.7 
% RSD (n = 20) 	 3°10 2°10 
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Anal st I to Anal st 2 Com arison 
Acee tance Criterion Dmin mm Dmn mm 

ANOVA (a > 0.05) Fail Pass 
0.01 0.12 

% Difference in Mean 2.9°/o 1.4o/o 

60 mm Distance 

Analyst Sample # 
I 
2 
3 
4 

Analyst I 
5 
6 
7 
8 
9 
10 

Mean Analyst l (n = 10) 
%RSD (n = 10) 

D min (mm) 

20.7 
2% 

D mu (mm) 
1 
J 

(b)l 

23.7 
2% 

Ana lyst Sample# 
I 
2 
3 
4 

Ana lyst 2 
5 
6 
7 
8 
9 
10 

Mean Analyst 2 (n = I 0) 
%RSD (n = 10) 

Dm.Jmm) 

20.5 
2% 

Dm..._, mm 

23.7 
4% 

(b1T4 

-

-

-

Overall Mean (n =20) 
% RSD (n = 20) 

20.6 
2% 

23.7 
3% 

Ana l arison 
Acee tance Criterion 

ANOVA (a > 0.05) 

% Difference in Mean 

D · mm 
PASS 
0.48 

0.7°/o 

o.... mm 
PASS 
0.98 
O.Oo/o 
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4.3.2.5.1.2 Intermediate Precision (By Date) 

Not Provided 

4.3.2.5.1.3 Intermediate Precision (By Analyst) 

Table 9.2.2 Inter mediate P recision (By Analyst) 
Analyst 1 AnalmmA2) Onlitt Ratio 

Dist 1 Dist 2 Dist 1 Ditt2 
30 mm 60 mm 30mm 60 mm 

l\lean, o = 10 174.8 383.6 1.129 1.148 
% RSD 3 3 2 3 
.~? Area (mm" ?) Ovalih· Ratio 

Dist 1 Dist 2 Dist 1 Dist 2 
30 mm 60 mm 30 mm 60 mm 

'.\lean, o = 10 169.4 383.8 1.147 1.1 57 
% RSD 4 5 3 3 
% Difference (Analyst 1 n ..-\nal\'St 2) 3.1 0.0 1.6 0.7 
Interday % RSD 4 4 2 3 

4.3.2.5.1.4 Robustness 

T able 9.3.1 Robustne-;s: End of Stroke force on Spray Patter n ~leasured 30 mm and 60 mm from the 
Edf:\ :\I 'n o . ctuaro1· outh1p1ece_ 

OnJin· JOmm I Area (mm2) 30 mm 
(b)(4 

:\lean, n = 5 1.131 1.110 L1 17 171.8 166.1 167.4 

%RSD 2 2 2 6 4 2 

Onlity60mm I Area (mm2) 60 mm 

I 
(b)(4 

:\lean, n = 5 1.127 1.158 L1 61 380.8 3903 386.1 

%RSD s 3 5 5 6 6 
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30 mm Distance 

Dmin mm} ___._ __;D {mm ~,,_ __ ;;;_Jma =~---(lji~tMDI 
Number 

\Dl\4 

1 
2 
3 

-
-

4 
5 

Mean 
0/oRSD 

ANOVA 

13.9 
2°/o 

13.8 
2°/o 

PASS 

13.7 
1o/o 

15.7 
401o 

15.3 
2°10 

PASS 

15.3 
2°10 

-

a> 0.05 (0.40) (0.26) 
Ratio 

(Max/Min) 
1.01 l.03 

60 mm Distance 

MDI 
Number 

I 
2 
3 
4 
5 

Mean 
0/oRSD 

ANOVA 
a> 0.05 

Ratio 
(Max/Min) 

20.8 
2°/o 

Dmin (mm) I Dm... (mm} ~+ 
(b)(4 -

-

-
-
-

20.7 20.5 23 .4 23 .9 23.8 
4o/o 2% 5o/o 3% 4% 

PASS PASS 
(0.70) (0.74) 

1.02 1.02 
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Table 9.3.2 R obustness: Actuation Yelocity on Spray Pattern l\Ieasured 30 mm and 
60 mm from the End of Actuator :'\Iouthpiece 

Onlity30 mm I Area (mm2
) 30 mm 

(b)(41 

:\lean, n = 5 1.110 1.110 1.129 164.8 166.1 168.9 

% RSD 3 2 1 6 4 4 

0¥ality 60 mm Area (mm1) 60 mm 
(b)(4) 

-
l\Iean, n = 5 L129 1.158 1.163 393.4 390.3 393.4 

% RSD 1 3 3 7 6 3 

30 mm Distance 

MDI Dmin (mm) I Dm.­ (mm) I ·1orr.c 

Number 

1 
lDl\4j­

2 
3 -
4 -
5 

Mean 13.7 13.8 13.8 15.2 15.3 15.6 
0/oRSD 5% 2°/o 1o/o 2%) 2o/o 2% 

ANOV A Pass Pass 
a > 0.05 (0.92) (0.21) 

Ratio 
1.01 1.03(Max/Min) 
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60 mm Distance 

MDI DminJmm) I D •• lmm) -lDHJ 
Number 

I 
(D)(4J­

-
2 
3 -
4 -
5 

Mean 21.1 20.7 20.8 23.8 23.9 24.2 
0/oRSD 3% 4o/o 1% 4% 3% 2% 

ANOVA PASS PASS 
Cl> 0.05 (0.63) (0.65) 

Ratio 
1.02 1.02(Max/Min) 

Table 9.3.3 Robustness: Camera Distance on Spray Pattern I\Ieasund 30 mm and 
60 mm from the Edfo Actuator :\louthp1ecen . 

2Onlitr30mm I Area (mm ) 30 mm 
(b){4J 

-
1.ll8 163.0 166.1 164.6 :\lean. n =5 1.108 1. llO 

3 3 4 43 2% RSD 

Area (mm2
) 60 mmOnlitr60mm 

(b)(41 

1.158 1.146 384.0 390.3 392.5 1.156:\lean. n = 5 
6 2% RSD 3 3 2 6 
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30 mm Distance 

MDI 
Number 

1 
2 
3 
4 
5 

Mean 13.8 
0/oRSD 2o/o 
ANOVA 
a > 0.05 

Ratio 
(Max/Min) 

Dmin (mm} Dmax (mm} 
c(bTliJ 

(D)(4 

-

-

-­13.8 13.7 15.3 15.3 15.3 
2% 2% 3% 2%> 3% 

Pass Pass 
(0.71) (1.00) 

1.01 1.00 

60 mm Distance 

MDI 
Number 

1 
2 
3 
4 
5 

Mean 20.5 
0/oRSD 3°/o 

ANOVA 
a> 0.05 

Ratio 
(Max/Min} 

n . Imm) "' Imm'.\ 
(ll)T4}~ 

(b)(4) ­

-
-
-
-

20.7 20.9 23.7 23.9 23 .9 
4o/o 1o/o 4% 3% 2% 

PASS PASS 
(0.66) (0.87) 

1.02 1.01 

Number of Bottles and/or Lots Reference lots #AEA13B and PAEF75A 
Used in the Validation Study 

Does Firm's SOP include The method validation report includes the validation criteria. 
valid a tion critel'ia? (YIN) 
Is so, list the Cl'ite1ia Acceptance Criteria: 

Page 102 of215 

Reference ID: 3603913 



Method Precision and Intermediate Precision 
For each spray pattem characteristic measured, the %RSD for each 
analyst's data set were required to meet the following limits: 

Characteristic 

Area 


Dmax 

Dmin 


Ovality 


Method Reneatabilitv 
The RSD for each spray pattem characteristic must be no greater 
than 611'' 

Method Robustness 
For each spray pattem characteristic measured, the %RSD for each 
data set was required to meet the following limits: 

Characteristic 
Area 

Dmax 
Dmin 

Ovality 

Comments on Firm's SOPs and Incomplete. The finn did not provide the validation data on 
Criteria (Acceptable/ or Explain) intermediate precision by date. 

Comments: 

The study dates are August 21 - September 2, 2009 for the spray pattern test. The test 
was not conducted on the same day. The firm did not provide the Intennediate Precision 
(By Date). The fam will be asked to provide this information. 

4.3.2.5.2 Results Summary - Spray Pattern 

Area* - Spray Pattern Summary 

Mean 
Variability (%CV) Mean Ratio 

Dist Within Lot (n= lO) Between (T/R) 

(cm) Lot 
Total 

Lot Lot Lot (n=30) Arithm Geo
Aritlun Geo 

1 2 3 (n=3) (n=30) (n=30) 

3 173.5 173.4 3.1 4.7 3.7 0.8 3.8 0.96 0.97 
Test 

6 371.2 370.7 5.4 6.8 3.8 1.1 5.3 0.96 0.96 

3 179.9 179.6 6.1 6.0 3.8 1.1 5.3 
Ref 

6 386.9 386.3 7.3 4.9 4.4 2.6 5.9 
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OVALITY RATIO ­ Spray Pattern Summuy 

Mean 
Variability (%CV) Mean Ratio 

Dist Within Lot (n= 10) Between (T/R) 

(c.m) Lot 
Total 

Lot Lot Lot (n=30) Arithm Geo
Arithtn Geo 

1 2 3 (n=3) (n=30) (n=30) 

3 1.120 1.119 2.1 1.1 3.5 0.6 2.4 1.00 1.00 
Test 

6 1.144 1.144 3.6 3.7 3.3 0.5 3.4 0.98 0.98 

3 1.120 1.120 2.0 1.2 3.3 0.3 2.3 
Ref 

6 1.162 1.161 4.1 2.9 3.4 1.5 3.6 

)) (4 
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4.3.2.5.3 Conclusions 

SPRAY PATTERN 

REVIEW OF TESTING METHODS: -
Is the testing method validated? Incomplete 

Is testing based upon the true shape of the spray pattern? Yes 

Is testing conducted as pet· RLD labeling? Yes 

I s testing a single actuation per dete1·mination? Yes 

3 cm - # 2 - 8 

Ifyes, what is the actuation number tested? 
6cm - # 3 - 5 

NOIB: The fum conducted the spray 
pattern testing only on single actuation 

Data measured at two distances from actuator orifice? Yes 

Ifyes, distances 3 - 7 cm? 3 cmand6 cm 

Ifyes, distances separated by 3 cm or more? Yes 

Does the firm submit representative spray pattern images? Yes 

Was the analysis based upon the true shape of the spray 
Yes 

pattern? 

Do Dmax and Dmin pass through the COG 01· COM as 
Yes 

appropriate in extent to the parameter of the true shape? 

Are the testing methods acceptable? Yes 

If not, why? NIA 

STUDY RESULTS: 

Similar qualitative visual shapes? Yes 

Equivalence is based upon acceptable PBE results from EITHER Automated OR Manual Analysis 

Ovality Distance 3 ACCEPTABLE 

Ratio Distance 6 ACCEPTABLE 
Automated 

Distance3 ACCEPTABLE 
.ArePBE 

AREA 
Distance 6 ACCEPTABLE 

res ults 
acceptable? Ovality Distance 3 NIA 

Ratio Distance 6 NIA 
Manual 

Distance 3 NIA 
Dmax 

Distance 6 NIA 

If not, why? NIA 

Comments: 

1. 	 The COG was detennined automatically and the Dmax, Dmin, Ovality ratio and 
Area were detennined from the trne shape of the spray. 
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2.	 The firm provided the spray pattern images and accompanying raw data for 20% 
samples at both 3 cm and 6 cm distances. However, it is not clear from the firm’s 
submission, whether the images are of the test product or reference product. 
Therefore, the reviewer is not able to qualitatively compare the spray shapes of 
the test and reference products. The firm will be asked to clarify. 

3.	 According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate 
MDI, the spray pattern should be performed at the beginning lifestage of the 
product at two different distances from the actuator orifice. The selected distances 
should be at least 3 cm apart and based on the range of 3 to 7 cm from the 
reference product mouthpiece. It should also be noted that the distance 
between the actuator orifice and point of spray pattern measurement should 
be same for the test and reference products. In the current ANDA, the firm 
conducted the spray pattern testing at 3 cm and 6 cm from the actuator 
mouthpiece. However, it is not clear from the firm’s submission whether the 
selected 3 cm and 6 cm distances are from the actuator mouthpiece of the Test or 
from the Reference product. Therefore, the firm will be asked to clarify whether 
the 3 cm and 6 cm distances selected for the spray pattern testing are from the 
reference product actuator mouth piece. In addition, the firm will also be asked to 
confirm whether the distance between the actuator orifice and point of spray 
pattern measurement is same for the test and reference products. 

4.	 As per the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, for 
automated analysis of spray pattern, the PBE analyses are to be performed on area 
and ovality ratio. Thus the reviewer performed PBE analysis on spray pattern; 
both the area and ovality ratio passed the PBE criteria. 

The study is incomplete with deficiencies. 

4.3.2.5.4 Deficiencies / Recommendations 
Please see Section 3.10 for deficiency comments. 
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4.3.2.6 Plume Geometry 

4.3.2.6.1 Study Information 

Study No. 

Study site 

Principal Investigator 

Study dates 

SOP No. 

SOP Effective Date 

SOP Title 

Testing Method Description 

C1ite1ia for defining plume angle, 
width, & height borde1·s 

Testing Equipment Used 
(e.g., name. model, etc) 

Image Analysis Apparatus Used 

Openting Conditions for 
Testing Equipment Used 
(e.g., temperature, humidity, etc..) 

Analytical Method Desc1iption 

Analytical Equipment Used 
11(e.g., name, model. etc) 

TTP-CBJ-M0062 MV 
10)\4 

I iDIT4~Actuation Station 

J (bl f"'jimaging System 
Ml.ii 

Comments: 

1. 	 According to the in vitro summar table provided by the finn, the effective date 
of both SOP (b/141 was Janmuy 8, 2009. 
However, according to the SOP #s 16ffj, the 
effective date of both the SOPs was Ju y 21, 2011. The film will be asked to 
clarify this discrepancy. 

2. 	 The fnm did not provide the study repo1i for the plume geometiy study. The fnm 
will be asked to provide this info1mation. 
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4.3.2.6.1 Validation Summary Table for Plume Geometry 

4.3.2.6.1.1 Precision 
Table 10.2 1 Precision 

Plmne Width (mm) Plume Angle (0) 
l\lean 25.5 20.6 
o/oRSD 6 6 
Range lti)f4 

4.3.2.6.1.2 Intermediate Precision (By Date) 

Not Provided 

4.3.2.6.1.3 	Intermediate Precision (By Analyst) 

Table 10.2.2. Intermediate Precision (By Analyst) 
Anahst 1 Plmne 'Width (mm) Plume ~le (0) 

J\Iean 25.5 20.6 
o/oRSD 6 6 
Range ltin4j 

Analyst 2 Plmne Width (mm) Plume .-\.n!tle (0 ) 

J\Iean 23.6 19.1 
o/oRSD 
Range 

10 9 
IDI~ I 

% Difference (Analyst 1 TS. A.nakst 2) 7.6 7.5 
Inter Analnt o/oRSD 9 8 

4.3.2.6.1.4 Robustness 

Table 10.2.3.l: End of Stroke Fo1·ce at 60 mm from the End of Actuator ~Iouthpiece 
Plume Angle 0 Plume Width mm 

~IDI 1b>f4 
)hunber 

20.7 20.1 19.4 25.6 24.9 24.0 i\Iean 
11 12 13 11 12 13%RSD 

Table 10.2.3.2: Actuation Yelocity a t 60 mm from the End of Actuato1· Mouthpiece. 
l\IDI 

Plume Angle (0 ) Plume Width mm) J 
. (l)f(4) 

~umber 

~fean 20.3 20.1 19.9 25.0 24.9 24.6 
%RSD 5 12 15 5 12 15 
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::\IDI 
Plume .'\ngl e (0 ) Plume w ·idth (mm) 

{Df(.() 

~umber 

:\'.lean 17.6 20.1 
o/oRSD 5 12 

21.9 21-7 24.9 27.1 
14 5 12 14 

Table 10.2.3.3: ::\Ieasurement Tune at 60 mm from the End of Actuator ::\Iouthpiece 

Number of Bottles and/or Lots 
Used in the Validation Study 

Does Firm's SOP include 
validation criteria? (YIN) 
I s so, list the crite1ia 

Comments on Firm' s SOPs and 

Criteria (Acceptable/ or Explain) 


Reference lots #AEA13B and PAEF75A 

The method validation report includes the validation criteria. 

Acceptance Criteria: 

Method Precision and I ntermediate P recision 
For each phuue characteristic rid~ and angle), the %RSD for 
each data set must be less than 161 < 

4l 

Method Repeatability 
The RSD for each plume characteristic must be no greater than 
(b)T4J 

Method Robustness 
The %RSD for the three replicates for each parameter evaluated 
should be not more than r(b) 141. 
Incomplete. The finu did not provide validation data of 
intermediate precision by date. 

Comments: 

The fnm also did not provide the Inte1mediate Precision (By Date). The fnm will be 
asked to provide this information. 

4.3.2.6.1 Results - Plume Geometry 

Va1iability %C Mean Ratio
Mean (T/R)Within Lot n=lO Between Total 

Lot (n=3) (n=30) Arith Geo Lotl Lot2 Lot3 A1ith Geo 

PlumeAn le 0 

Test 19.0 12.7 3.018.8 12.4 15.7 13.5 


Ref 
 19.9 11.6 20.0 9.2 15.5 0.8 11.9 

Plume Width 


Test 
 23.5 23.3 12.7 16.0 13.8 


Ref 


12.9 3.2 

12.224.7 24.6 9.4 11.7 15.8 0.8 
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4.3.2.6.2 Conclusions 

PLUME GEOMETRY 

REVIEW OF TESTING METHODS: 

Is the testing method validated? Yes 

Is testing conducted as pet· RLD labeling? Yes 

I s the image a snapshot? Yes 

Ifnot, why? NIA 

Are representative photographs/digital images provided? Yes 

Is phune geometry measured at a single delay time while the fully-
developed phase of the plume is still in contact with actuator tip? Yes 

Are plume width measures made at a single, fully-developed 
delay time while plume is still in contact with actuato1· tip? 

Yes 
The fitm provided the plume 

geometty images. Based on the 
images, the plume width measures 
were made while the phuue is still 
in contact with the actuator tip. In 
addition, phuue width and angle 

measurements were assessed from 
the same side of the plume. 

At·e plume width measurements made at a distance equal to the 
greate1· of the two distances selected for characte1ization of the 
spray pattem? (e.g., is plume width measur ed at 6 cm if spray 
pattem were measu red at 3cm and 6 cm) 

Yes (6 cm) 

Is phune height measmed at a distance from the actuator orifice to 
the leading edge ofthe plume? 

Yes 

Is p lume geometr y measm·ed at: 

1) beginning lifestage Yes 

2) one side view only Yes 

At·e plume angle, width , & height all quantitated using same 
method? 

Yes for angle and width 
parameters. 

At·e the testing methods acceptable? Yes 

Ifnot, why? NIA 

STUDY RESULTS: 

Is the Plume Angle T/R geo mean ratio between 0.90-1.11% ? Yes 

I s the Width T/R geo mean ratio between 0.90-1.11% ? Yes 

At·e the (point estimate) results acceptable? ACCEPTABLE 

If not, why? NIA 

Comments: INCOMPLETE 

• 	 The ratio of the T/R geometric means for plume width and angle in the beginning are 
within the limits of 0.90-1.11. According to the FDA Guidance for fudustly: 
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Bioavailability and Bioequivalence Studies for Nasal Aerosols and Nasal Sprays for 
Local Action (draft, April 2003), the point estimates would not be applicable for the 
plume height due to subjectivity. 

!	 As mentioned earlier in the spray pattern testing, the selected 6 cm distance in the 
plume geometry testing should be from the reference product actuator mouth piece 
and also the distance between the actuator orifice and point of spray pattern 
measurement should be same for the test and reference products. In the current 
ANDA, the firm conducted the plume geometry testing at 6 cm from the actuator 
mouthpiece. However, it is not clear from the firm’s submission whether the selected 
6 cm distance is from the actuator mouthpiece of the reference product. Therefore, the 
firm will be asked to clarify whether the 6 cm distance selected for the plume 
geometry testing is from the reference product actuator mouth piece. In addition, the 
firm will also be asked to confirm whether the distance between the actuator orifice 
and point of plume geometry measurement is same for the test and reference 
products. 

!	 In addition, the test product passes the PBE statistical criteria for both width and 
angle. 

The study is incomplete with deficiencies. 

4.3.2.6.3 Deficiencies / Recommendations – Plume Geometry 

Please see Section 3.10 for deficiency comments. 
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4.4 Pharmacodynamic Study 

4.4.1 Study Information 

Study Number PRG-723 

Study Title 

A multi-center, randomize.cl, double-blind, five-way crossover, 
pharmacodynamic study comparing petrigo's albuterol inhalation 
aerosol to Teva's Proair® HFA inhalation aerosol using a 
methacholine challenge design in asthmatic subjects 

Clinical Site 
(Name & Address) 

The pharmacodynamic study was conducted at the following 7 
sites: 

Site 1 (enrolled 25 subjects) 
University of Florida 
Asthma Research Lab 
1600 SW Archer Road 
Gainesville, FL 32610-0486 

Site 2 (ew·olled 21 subjects) 
Roy J and Lucille A Carver College of Medicine 
Department of Pediatrics, Allergy/Pulmomuy 
The University of Iowa 
200 Hawkins Drive 
Iowa City, Iowa 52242-1083 

Site 3 (enrolled 14 subjects) 
Allergy & Asthma Diagnostic Treatment Center 
2300 Centerville Road 
Tallahassee, FL 32308 

Site 4 (enrolled 31 subjects) 
Califomia Allergy & Asthma Medical Group 
11645 Wilshire Blvd, Suite 1155 
Los Angeles, CA 90025 

Site 5 (enrolled 6 subjects) 
Clinical Research Atlanta 
175 Cotmtly Club Drive, 
Suite lOOA 
Stockbridge, GA 30281 

Site 6 (enrolled 10 subjects) 
Sprutanbw·g Medical Reseru·ch 
485 Simuel Road 
Spartanburg, SC 29303 

Site 7 (enerolled 6 subjects) 
AARA Research Center 
9900 N Central Expy, Suite 555 
Dallas, TX 75231 

P1incipal Investigator 

Site 1: Leslie Hendel es, Phrum D 
Site 2: Richard C Ahrens, MD 
Site 3: Ronald H Saff, MD 
Site 4: Sheldon L Spector, MD 
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Site 5: Nathan Segall, MD, CPI 
Site 6: Charles M Fogarty, MD, CPI 
Site 7: William R Lunuy, MD 

Date ofFirst Enrollment: Febrnary 24, 2010 
Dosing Dates 

Date ofLast Completed: March 31, 2011 

4.4.2 Product Information 

Prnduct Test Reference Placebo 

Product Name 

Manufacturer 

Batch/Lot No. 

Albuterol sulfate 
inhalation aerosol 

Ca.talent Phamia 
Solutions 

08MM-050 

Proair® HFA Inhalation 
Aerosol 

Teva Phru.maceuticals 

AEA13B 
PAEF75A 

Vehicle inhalation 
aerosol 

Cata.lent Pharma 
Solutions 

08MM-020 

Manufacture Date December 2008 NIA June 2008 

Expiration Date NIA June 2010 
October 2011 

NIA 

Strength 

Bio-batch Size 

90 mcg/actuation 
·1DJ1'1 

90 mcg/actuation 

NIA 

NIA 

NIA 

Production Batch 
Size 

NIA NIA 

I Dosage Form Metered Dose Inhaler Metered Dose Inhaler Metered Dose Inhaler 
(bl f4 

Potency, o/o 

Content Uniformity 
<Mean, o/oCV) 

Dose Administered 90 mcg andl80 mcg 90 mcg and 180 mcg NIA 

LRoute of Inhalation Inhalation Inhalation
Administration 

·u>fl4j I 

Reviewer's Notes: 

• 	 The firm did not provide the certificate ofanalysis (CoA) of the reference product lot 
#s AEA13B and PAEF75A. The fnm will be asked to provide this info1mation. 

• 	 The fnm did not provide fo1mulation of the placebo product. The fnm will be asked 
to provide this infonnation. 
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4.4.3 Study Design 

Number of Subjects 

I No. of Pe1iods 

No. of T1·eatments 

No. of Sites 

Enrolled: 113 

Dosed: 113 

Completed: 101 

Analyzed: 93 

5 periods 

5 treatments 
Treatment 1 (A): Vehicle (Placebo): two actuations of placebo MDI 
Treatment 2 (B): 90 mcg of Test: One actuation each from a Test product and 
placebo MDI 
Treatment 3 (C): 90 mcg of Reference: One actuation each from a reference 
product and placebo MDI 
Treatment 4 (D): 180 mcg of Test: two actuations of the Test product 
Treatment 5 (E): 180 mcg of Reference: two actuations of the Reference 
product 

7 
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Randomization Scheme 

Reference ID: 603913 

There are 5 sequences. 
ABECD 
BCADE 
CDBEA 
DECAB 
EADBC , 

In 
Site Populallon Scl'eeulug Number Raudomlzalloo . umber Sequence • 

01 pp (6f(6 OOJ DEC AB 

01 pp 002 CD BEA 
01 pp 003 BC ADE 
OJ pp 004 EADBC 
01 pp 005 ABECD 
01 pp 006 BCADE 
01 ITT OOi DECAB 
OJ pp 008 EADBC 
OJ pp 009 ABECD 
OJ pp 010 CD BEA 
01 pp Oil CDBEA 
01 ITT 012 EADBC 
01 pp 013 BC ADE 
01 pp 014 DEC AB 
01 pp 015 ABECD 

01 pp 106 DECAB 
01 pp IOi CD BEA 
01 ITT 108 ABECD 

In 
S ite Popula llon Srt·fening :'\umber RandomlzaUou :-iumber Sequence • 

01 pp (b1\6 109 BCADE 
OJ pp I IO EADBC 
OJ pp 11 1 BCADE 
OJ pp 11 2 EADBC 
OJ pp I 13 ABECD 
OJ pp I 14 CDBE..\. 
OJ pp 115 DECAB 
02 pp 046 DECAB 
02 pp 047 CDBEA 
02 pp 04& ABECD 
02 pp 049 EADBC 
02 pp 050 BCADE 
02 ITT 051 EADBC 
02 pp 052 DEC.'\B 
02 pp 053 CDBEA 
02 pp 054 BC ADE 
02 ITT 055 ABECD 

02 pp 056 EADBC 

In 
Sile Population ScreeolC>l~umber Raudomizatiou :'\umber . Sequence • 

pp 

02 
02 

pp 

02 pp 

02 ITT 
02 pp 
02 pp 

02 pp 

02 ITT 
02 pp 

02 ITT 
03 pp 

03 pp 

03 pp 
pp 

03 !TT 

03 

03 

pp 

03 pp 

03 pp 

057 BC ADE 
Oil EADBC 
073 ABECD 

I 16 BCADE 
117 DEC AB 
118 EADBC 
119 CD BEA 
120 ABECD 
126 CD BEA 
128 BC ADE 
271 ABECD 
272 DECAB 
273 CDBEA 
2 74 EADBC 
275 BCADE 
276 ..\BECD 
277 DECAB 
2 78 BCADE 



In 
Site Population Scl'eening l'\umbet' Randomization :-lnmbet' Sequence ' 

~(blpp 03 2 79 C'DBEA
(6 ' 

03 ITT 

03 lTI 
03 pp 

03 ITT 
03 ITT 
04 pp 

04 pp 

04 pp 

04 pp 

04 ITT 
04 pp 

04 pp 
04 pp 

04 pp 
04 pp 

04 PP 
04 pp 

280 EADBC 
281 BC'ADE 
282 EADBC' 
283 CD BEA 
284 ABECD 
166 ABECD 
167 CD BEA 
168 DECAB 
169 BC ADE 
170 EADBC' 
l 71 CDBEA 
172 DECAB 
173 ABEC'D 
174 BC'ADE 
li5 EADBC 
176 DEC'AB 
177 BC'ADE 

In 
Site Popula tion Screening l\"umber Rnndomizntiou Number Sequence• 

04 pp lbH& 178 EADBC 
04 pp 179 CD BEA 
04 pp 180 ABECD 
04 pp 181 CDBEA 
04 pp 182 BCADE 
04 pp 183 ABECD 
04 pp 184 EADBC' 
04 pp 185 DECAB 
04 pp 186 ABECD 
04 pp 187 DECAB 
04 pp 188 BC ADE 
04 pp 189 CD BEA 
04 ITT 190 EADBC' 
04 pp 19 1 CD BEA 
04 ITT 192 DEC.-IB 
04 pp 193 EADBC' 
04 pp 194 ABECD 
04 ITT 195 BCADE 

In 
Site Population Screening ~umbel' Randomization :-lumbet' Sequen ce• 

04 pp (bl\6 . 26,l EADBC 
05 pp 201 ABECD 
05 pp 202 BC ADE 
05 pp 203 C'DBEA 
05 pp 204 EADBC 
05 pp 205 DECAB 
05 pp 206 DECAB 
06 PP 131 ABECD 
06 pp 132 DEC'AB 
06 pp 133 CDBEA 
06 pp 134 BCADE 
06 pp 135 EADBC 
06 PP 136 ABECD 
06 pp 137 DECAB 
06 PP 138 EADBC' 
06 pp 139 CD BEA 
06 ITT 140 BC ADE 
07 pp 241 EADBC' 
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Inclusion Cliteria 

In 
Site Population Scl'eeniMo>lumbel' Randomization Number Sequence • 

07 pp (6 ' 242 DECAB 
07 ITT 243 ABECD 

07 ITT 244 BCADE 

07 pp 245 CD BEA 
07 pp - 246 EADBC 

A: Vehicle (Placebo): Two actuations of placebo MDI 
B: 90 mcg ofTest: One actuation each from a Test product and placebo MDI 
C: 90 mcg of Reference: One actuation each from a Reference product and 
placebo MDI 
D: 180 mcg ofTest: Two actuations of the Test product 
E: 180 mcg of Reference: Two actuations ofthe Reference product 

I. 	Male and female subjects between the ages of J8 and 65 years iuclusive that had been 
previous ly diagnosed witl1 asthnrn by a pbysician. 

2. 	 Non-smokers for at least 12 months before the baseline visit. with a maximum smoking 
histo1y of l 0 pack years. 

3. 	 Screening FEV1 of? 70% ofpredicted normal value for age. beight. and sex. 

4. 	 PC20 FEV1 after methacholiue cballenge of less than 8 mg/mL duriug the first screening visit. 

5. 	 fourfold increase of PC20 FEV1 after 2 puffs of Reference Product during the second 
screening visit. 

6 . 	 AbiMy to discontinue albuternl for a l least 6 botus before study visi1s. 

7. 	 Ability to discontinue inhaled c01iicosteroicls (ICS) sta1iing two (2) hours prior to thei1· visil. 
Subjects were pemlitted to begin use again after all visit-related procedures had been 
cowpleted. 

8. 	 Ability to discont inue long-acting beta agonists (LABA) for 3 weeks prior to smdy visit. 

9. Had the ability to perform spirometry reproducibly. 

JO. ECG with normal QT and QTc intervals. 

11 . Subjects taking monotherapy with iuhaled corticosteroids were to be ou a stable low dose for 
at least 30 days (see Appendix 16.1.1}. 

12. Otherwise hea lthy individuals as determined by the Principa l Investigator with a clinically 
acceptable medica l l1istory. physica l examination. vital signs. and 12-lead ECG. 

13. Understood English and prO\•;ded w1iften info1med consent. 
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Exclusion Cr·iteria 

I. 	Could not demonstrate proper coordination of the inhalation and acniation following trnining 
witl1 a placebo MDI. 

2. 	 Were allergic or sensitive to albuterol, or to other components of tl1e fonnulations used in the 
clinical trial materials. 

3. 	 Exhibited any of the following findings iJ1 a 12-lead ECG: conduction defects, rhythm 
disnu·bances (except sinus arrhythmia or isolated PAC/PVC'). biphasic Twaves. U waves that 
are > 0.3 of tbe preceding T waves. PR > 210, QRS > 120 and QT, > 430. 

4. 	 Had been exposed to investigatioual cl.111gs or devices within 30 days before screening I 
enrollment. 

5. 	 Required continuous treatment with beta-blockers (administered by any route). monoan1ine 
oxidase inh.toitors, tiicyclic antidepressants. and/or systemic corticosteroids after study 
admission. 

6. 	 Had been treated with ornJ or injectable corticosteroids in last 30 days or with 
theophylliue-SR within 36 hours before the screening visit. 

7. 	 Were unable to tolerate or uuwilliog to comply with required washout periods for all 
applicable medications and foods in Section 9.4.7. 

8. 	 Had been hospitalized for acute exacerbation ofasthma more than once iJ1 the past year. 

9. 	 Had been treated in an emergency room for asthmatic symptoms or hospitalizatiou for 
asthmatic symptoms witbiu 3 months before the screeuiJ1g visit. 

10. Had shown evidence of li fe-threatening asthma within the previous 5 years (usually defined 
as a loss of consciousness from asthma or admission to an intensive care unit for asrluna). 

l I. Were a known substauc<' abuser or were suspected of substance abuse (eg, alcohol. 
marijuana. etc) andlor any other medical or psychological condition(s) that in the 
investigator's opinion precluded study emolhnent. 

12. Had been diagnosed with any illoess that could have interfered with the assessmeuts of the 
study or altered the airway reactivity to merliacholiJ1e within 4 weeks of screening visit (eg. 
viJ·aJ respiratory tract iufection). 

13. Was either a lactating or pregnant fema le subject or a female of childbearing capability wbo 
was sexual ly active and umvilling to use m1 acceptable method of contraception. 

14. Had a currem or past medical couclition that would affect the phannacodynamic response to 
albuterol other than asthma. 

15. Had a history of seasonal allergies. 	(see section 4.20 of tile Protocol, in Appeudix 16. Ll , for 
further clarification) 

16. Required Shott-Acting Beta Agonist therapy more frequently than 3 times a week. 
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IRB Approval 

Yes 

IRB Contact Infomiation 
Site 1: 
University ofFlorida Institutional Review Board 
Broad Building 
1853 Mov.'Iy Road, Room 130 
Gainesville, FL 32610 

Site 2: 
University ofIowa - Institutional Review Board 
Human Subjects Office 
340 College of Medicine Adtninistration Building 
The Uniersity oflowa 
Iowa City, IA 52242 

Site 3 - 7: 
Quonllll Review 
1601 Fifth Ave, Suite 1000 
Seattle, WA 98101 

University ofFlorida IRB: 12/16/2009, 05/04/2010, 06/18/2010 
University oflowa IRB: 02/10/2010, 05/14/2010, 09/29/2010 
Quonllll IRB: 05/ 19/2010 

Informed Consent 

Yes 
University ofFlorida IRB: 12/16/2009, 05/04/2010, 06/18/2010 
University oflowa IRB: 02/10/2010, 05/14/2010, 09/29/2010 
Quonllll IRB: 05/19/2010 

Subject Screening 

One-hundt·ed thirteen (113) adult subjects 18 to 65 years of age who had been 
previously diagnosed with asthma by a physician were enrolled into the study. 
Subjects' eligibility for the study was detenuined at 2 screening visits. At the 
first screening visit, subjects provided demographic infom1ation and medical and 
medication history, and were administered a baseline methacholine challenge, 
unde1went a physical examination and electrocardiogran1 (ECG), and provided 
blood and urine samples for laborato1y tests. At the second screening visit (at 
least 48 hours but not more than 7 days after the first screening visit), subjects 
were adtninistered a methacholine challenge after receiving 2 actuations of open­
label PROAIR HFA® INHALATION AEROSOL (albuterol sulfate). 

Methacholine Challenge Design 

• Calibrated wright nebulizers will be used to generate the aerosols to be 
inhaled during the methacholine bronchoprovocation tests. The 
nebulizer output was regulated at 0.12 ­ 0.14 mL/min and the duration 
of nebulization was 2 minutes. 

• Methacholine chloride for inhalation (Provocholine®) was used to 
prepare dilutions. The following are the methacholine concentrations 
used during the challenge: 
0.0625, 0.125, 0.25, 0.50, 1.0, 2.0, 4.0, 8.0, 16.0, 32.0, 64.0 and 128 
mg/mL 
The 128 mg/mL was administered as 64 mg/mL nebulized over 4 
minutes. 

• Sequential steps in the methacholine challenge procedure: 
a. Stabilized baseline Forced Expiratot'Y Volume in 1 second (FEV1): 

Spirometric efforts will start approximately 8 minutes before saline 
adtninistration. A mininuun of 3 efforts which meet the American 
Thorasic Society (ATS) acceptability criteria are needed. Stabilized 
baseline reproducibility criteria: 
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1. 	 The final ATS-acceptable FEV1 values must differ by~ O.IOL. 
Spirometry maneuvers are repeated at approximately l minute 
intervals, until this criterion is met. The higher of these 2 
efforts is the stabilized baseline FEV 1 

2. 	 Stabilized baseline reproducibility criterion must be met to 
proceed with the challenge. 

b. 	 Timing of challenge stages (saline and methacholine): 
1. 	 Each stage should last 5 minutes 
2. 	 2 minutes for administration of saline or methacholine 
3. 	 Spirometric maneuvers will be perfo1med 30 and 90 seconds 

after completion of nebulization 
4. 	 If needed, additional spirometric maneuvers are perfo1med as 

soon as possible to obtain at least one ATS acceptable effort. 
Once this has been accomplished, efforts should continue until 
either the 5-minute cycle is complete or the reproducibility 
criterion is met (highest ATS-acceptable FEV1 - second 
highest ATS-acceptable FEV1 ~O.lOL). 

5. 	 If the 5 minute cycle is exceeded in order to obtain one ATS­
acceptable effort, begin the next stage as soon as possible. 

6. 	 IfATS acceptability and reproducibility criteria are met before 
the 5-minute cycle is complete, DO NOT begin administration 
ofthe next stage until the full 5 minutes have passed 

7. 	 Never compromise the 2-minute duration of inhalation of 
methacholine or the timing of the 30 and 90 second spirometric 
eff01is while attempting to make up time lost dming a previous 
stage. 

c. 	 Perfol'lning the saline control: 
1. 	 The purpose of the saline control is to identify and exclude 

subjects who have severe aiiway hyper-responsiveness as 
manifested by > l 0% decreases in FEV1 in response to 
inhaling saline diluent 

2. 	 The saline diluent (0.9% NaCl) is nebulized for 2 minutes 
3. 	 Spirometric maneuvers are done at 30 and 90 seconds 

following the completion of the nebulization. 
4. 	 If needed, repeated spirometric maneuvers are perfo1med as 

soon as possible to obtain at least one ATS-acceptable eff011. 
Efforts should continue until either the 5-minute cycle is done 
or the reproducibility criterion is met (highest ATS-acceptable 
FEV1 - second highest ATS-acceptable FEV1 ~O.lOL). 

5. 	 At least 1 ATS-acceptable effo1t must be obtained. even if this 
occasionally takes longer than the 2.5 minutes allotted for 
spirometly during each 5-minute cycle. 

6. 	 The goal is to obtain two spiromett1c efforts which meet the 
methacholine challenge reproducibility criterion. Although this 
will not always be possible, it is usually possible to meet this 
c11terion at least 75% ofthe time. 

7. 	 The saline control FEV1 is taken as the highest ATS­
acceptable FEV1 obtained at this challenge stage. 

8. 	 If the saline control FEV1 is more than 10% below the 
stabilized baseline FEV 1, the study will be rescheduled 

9. 	 Determine and record the ATS Quality Control Grade (QCG), 
defined in the 1999 ATS Methacholine guidelines as follows: 
A = 2 ATS-acceptable FEV1 values that match within O.lOL 
B = 2 ATS-acceptable FEV1 values that match within 0.20L 
C = 2 ATS-acceptable FEV1 values that do not match within 
0.20L 
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D = only 1 ATS-acceptable FEV1 maneuver 
F = no ATS-acceptable FEV1 maneuvers 

d. 	 M etbacboline dosing stages: 
1. 	 The starting concentration of methacholine is predetemlined in 

accordance with the specific protocol. The lowest possible 
sta1ting concentration is 0.0625 mg/mL. The methacholione 
concentration is doubled at each subsequent 5-minute cycle, 
i.e. if the first concentration is 0.0625 mg/mL, the next 
concentration would be 0.125 mg/mL and so on until there is a 
20% drop in FEV1 from saline control FEV1 or the highest 
concentration of methacholine has been given per study 
protocol. 

2. 	 Each methacholine dilution is nebulized for 2 minutes with the 
exception of 128 mg/mL - this concentration is accomplished 
by nebulizing 64 mg/mL for 4 minutes rather than 2 minutes. 

3. 	 Spirometric maneuvers are done at 30 and 90 seconds after the 
completion of a methacholine nebulization 

4. 	 If additional spirometric maneuvers are needed to obtain at 
least 1 ATS-acceptable effort, they should be done as soon as 
possible. Efforts should continue until either the 5-minute 
cycle is reached or the reproducibility criterion is met (highest 
ATS-acceptable FEV1 - second highest ATS-acceptable FEV1 

~O.lOL). 
5. 	 At least 1 ATS-acceptable effo1t must be obtained even if this 

occasionally takes longer than the 2.5 minutes allotted for 
spirometiy during each 5-minute cycle. 

6. 	 Detemline and record QCG 
e. 	 Stopping a metbac.holine challenge: 

During all challenges, the procedure should be discontinued if any of 
the following occur: 

1. 	 The highest ATS-acceptable FEV1 for a given stage decreases 
by >20% below saline control 

2. 	 The subject requests to stop the challenge 
3. 	 The status of the subject warrants stopping the challenge 
4. 	 The challenge procedure is interrupted for more thai1 15 

minutes 
f. 	 Reversing metbacholine-induced bronchospasm/subject recovery: 

Once a methacholine challenge is complete: 
1. 	 Have the subject take 2-4 actuations of albuterol MDI or 

Combivent MDI; an anti-static valved holding chamber with 
mouthpiece may be used 

2. 	 Perform spirometry at approximately 5-10 minute intervals 
after the last bronchodilator dose 

3. 	 If the FEVl has returned to :::: 90% of the stabilized baseline 
FEV1, the subject may be discharged 

4. 	 If the subject's FEV1 is < 40% of predicted or subject is 
dyspneic: 

a) 	 Administer albuterol MDI or Combivent MDI at a 
rate of 1 puff per ulinute for 4 doses: an anti-static 
valved holding chan1ber with mouthpiece may be 
used. 

b) 	 Repeat every 10 minutes until FEV 1 is :::: 90% of the 
stabilized baseline FEV 1. 

c) 	 Although symptoms of severe bronchospasm are very 
unlikely, notify study physician if they occur, and 
follow procedures outlined in "Safety of the subject 
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Safety Monitoring 

during bronchoprovocation challenge SOP". 
d) 	 Consider intramuscular (IM) epinephrine and/or 

oxygen ifthe subject is severely dyspneic 
g. 	 Accidental overdose of methacholine: 

1. 	 Administer ipratropium or Combivent MDI 2-4 puffs; an anti­
static valved holding chamber with mouthpiece may be used. 

2. 	 Repeat as clinically wairnnted, but at least every 30 minutes 
until FEV1 is~ 90% of the stabilized baseline FEV1 

3. 	 Consider IM epinephrine and/or oxygen if the subject is 
severely dyspneic. 

The following safety labs were perfonned at the first screening visit only: 
complete blood count (CBC), urinalysis, metabolic panel (including liver and 
kidney function tests). This was done m conjunction with other visit 1 
procedures to assess the subject's overall health. As subjects with clinically 
significant laborato1y results were not enrolled in the study and laboratory data 
were not collected for safety purposes. 

TI1e investigator periodically assessed subjects for the occtm·ence of AEs. In 
order to avoid bias in eliciting AEs, the subject was asked a nonspecific question 
(eg, "How have you been feeling since your last visit?") to assess whether any 
AE has been experienced since the last visit. All AEs that had been either 
observed by the Investigator or one of his/her medical collaborators, or reported 
by the participant spontaneously, or in response to direct questioning, were 
reported and documented in the source and the study reporting fonns . When 
reporting an AE, the Investigator was to assign a severity grade to each event and 
declare ai1 opinion on the relatedness of the event to the study medication or 
procedure. Serious or unexpected AEs were to be reported to the sponsor within 
24 hours ofwhen the Investigator first learned of the occun-ence of the event. 

Adverse events were doclllllented in source docun1ents and recorded in a timely 
mailller on CRFs. Adverse events that were identified at the last assessment visit 
(or the early temiination visit) were recorded on the AE CRF with the status of 
the AE noted. All events that were ongoing at the ti.me they were recorded were 
to be recorded as ongoing on the CRF. 

Adverse events were to be followed until resolved or tmtil 30 days after the fmal 
study treatment (whichever came first). In any case, SAEs that were not resolved 
or considered to be chronic within 30 days of the final study treatment were to be 
followed by the investigator until they resolved or were considered to be chronic 
(stabilized for at least 30 days). All events that were ongoing at that time were 
recorded as ongoing on the CRF. 

For any serious or unexpected adverse event occunmg in a subject receiving 
study medication or during the 30 days following discontinuation of study 
medication, the sponsor was to be notified within 24 hours of when the 
Investigator first leamed of the occmrence of the event. Expedited reporting 
requirements for serious adverse events are described in the Protocol. Adequate 
infonnation was to be collected with supporting doctm1entation to complete a 
standard report for submission to the sponsor. The AE term on the AE CRF and 
the SAE report was to agree exactly. Special attention was to be given to 
recording hospitalizations and concomitai1t medications. 
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Comments on Study Design: 

!	 For establishing bioequivalence, the Agency considers a method using either a 
bronchoprovocation or a bronchodilataion study to be satisfactory for 
establishment of equivalence in pharmacodynamic (PD) for albuterol MDIs. The 
decision to use either approach is left to the judgment of the sponsor/applicant. In 
the current ANDA, the firm conducted a bronchoprovocation PD study. 

!	 The Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI 
recommends for the submission of a Bio-IND prior to the conduct of the PD study 
as the concentration of methacholine chloride solution may exceed the labeled 
25.0 mg/mL concentration, particularly at the higher 0.18 mg Albuterol Sulfate 
dose where 25.0 mg/mL methacholine chloride will not lead to a 20% reduction in 
FEV1. In the current ANDA, the firm submitted an Investigational New Drug 
Application (IND) # 105337 on November 23, 2009 for Albuterol Sulfate 
Inhalation Aerosol (Eq 0.09 mg base/inhalation). The firm proposed the following 
methacholine solution strengths in the study: 0.06, 0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 
32 and 64 mg/mL. The highest (128 mg/mL) methacholine dose will be 
administrated as 64 mg/mL nebulized over 4 minutes. The study protocol was 
found acceptable by the Division of Pulmonary and Allergy Products in OND19. 

!	 The Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI 
recommends a minimum of four way cross-over study, with placebo, one 
actuation of the 0.09 mg Reference, two actuations of 0.09 mg Reference and one 
actuation of 0.09 mg Test. In the current ANDA, the firm conducted a five way 
cross-over study which included 0.18 mg of the Test product. 

!	 According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate 
MDI, stable mild asthmatics based on the National Asthma Education and 
Prevention Program (NAEPP) guidelines are recommended for the 
bronchoprovocation study because the bronchial smooth muscle stimulation 
induced by methacholine inhalation can result in airway narrowing and airway 
closure and may pose an increasing risk for patients with moderate and severe 
asthma. In the inclusion criteria of the current ANDA, inclusion of mild 
asthmatics is not included. However, no life threating adverse effects or deaths 
were reported. Therefore, it is acceptable. 

!	 The Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI 
recommends the use of subjects with FEV1 ≥ 80% of predicted. However, the 
firm included subjects with FEV1 ≥ 70% of predicted. This revision was found 
acceptable in an earlier IND review20. 

19 DARRTS IND 105337 Chang, Nancy S 12/22/2009 N/A 12/22/2009 REV-CLINIAL-03 (General 
Review) Archive
20 DARRTS IND 105337 NGUYEN, DOAN T 11/04/2010 REV-NONCLINICAL-03(General Review) 
Archive 
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!	 All the other inclusion/exclusion criteria of the firm are according to the Drug 
Specific Bioequivalence Guidance of Albuterol Sulfate MDI. 

!	 The firm indicated that “placebo MDI” is used in treatments 1 through 5. 
However, the firm did not specify whether the “placebo MDI” is the test or 
reference product placebo. The firm should clarify which placebo, Test or 
Reference placebo, were used in each treatment of its PD study. In addition, the 
firm will be asked to provide the formulation of the placebo drug product. 

!	 The study design is inadequate. 

4.4.4 Demographic Profile of Subjects 

Reviewer comments: 

!	 In the Pharmacodynamic study, 44 subjects in this study were male (38.9%) and 
69 subjects (61.1%) were female. A total of 14 subjects were Hispanic or Latino 
(12.4%). A total of 92 subjects (81.4%) were White or Caucasian, 18 subjects 
(15.9%) were Black or African American, and 1 subject (0.9%) was Asian, and 

Page 129 of 215 

Reference ID: 3603913
 



2 subjects (1.8%) were reported as “others.”  Subjects ranged in age from 18 to 
63 years. 

!	 The Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI 
recommends male and non-pregnant female subjects of 18-65 years of age. The, 
study was conducted according to the guidance. 

4.4.5 Dropout Information 
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4.4.6 Study Adverse Events 
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4.4.7 Protocol Deviations 

Protocol Violation/Deviation 	 Site number/Subject number(s}' 

Protocol Violations 
-(6] Inclusion/exclusion e1rnrb 	 061 

)J16Improper technique at 2 consecutive visitsb 011 

Metbacboline. challenge stopped too early 031 

Pre·drug FEV1 >20% ofBaseline a i one or more 011 
visits 

(6f(6 
Percent decrease in FEV1 miscalculated 

Protocol Deviations 
(6)16 

Methacholine challenge done ii1con-ectly 0 l 

Subject did not sign most updated or co!l'ect version 0 l 
ofICF 

UPT not performed accordii1g to schedule 02 

Changed nebulizer and rotameter setting 02 

.. 
Screening procedrn·es incomplete or illconectly 02 
performed ----------- ­

E11'or in dispensing investigationaJ product 

Inconect visit scheduling 
a: 	 A subject could have more than one violation or deviation. 
b: 	 These categories were coumed separately from "Protocol Violation" in Appendix 16.2.3. Dara Listing 


16.2.3.2.Source: Appendix 16.2.2, Data Listing 16.2.2. 


Comments on Dropouts/Adverse events/Protocol Deviations: 

• 	 Out of the 113 Intent to Treat (ITT) subjects, adverse events were repolied in 19 
subjects following treatment with test or reference product or placebo. The 
frequency of adverse events (AE) rep011s ranged from a minimum value 2.8% 
following treatment with 180 mcg Test Drug to a maximum of 5.4% following 
treatment with placebo. One serious and severe adverse event was repo11ed. 
Subjec lbTC&l experienced deep vein thrombosis and pulmonary embolism with the 
reference product, 90 mcg. Subject was discontinued from the study. An AE 
rep011ed following treatment with 180 mcg Reference Dmg was considered to be 
severe, but not serious. Subject !6H&Iexperienced costochondritis (musculoskeletal 
and connective tissue disorders). In 4 subjects AEs resulted in study product 
discontinuation (subject !6H5 

; these AEs occmTed in one 
subject who received 90 mcg Test Drug, in 2 subjects who received 180 mcg Test 
Thug, and in one subject who received 90 mcg Reference Drug. No deaths were 
rep01ted. No subjects became pregnant during the study and were discontinued.The 
adverse event profile observed during the study was comparable for the test and 
reference product. There is no strong evidence suggesting that the test drug caused 
substantially more serious adverse events compared to the reference drug. 

• 	 There were 12 dropouts in the phaimacodynamics study. Out of the 12 subjects, 5 
subjects experienced adverse events. Subject #d 16

>< 
6 were 

discontinued from the study because of adverse events. The following is the 
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summary of adverse events experienced by the subjects discontinued from the 
study: 

Subject # Drug Product Adverse Event 
(b) (6) Test, 180 mcg Upper Respiratory Tract Infection 

Reference, 90 mcg Worsening Allergic Rhinitis Symptoms 
Epistaxis 
Upper Respiratory Tract Infection 

Test, 180 mcg Upper Respiratory Tract Infection 
Test, 90 mcg Upper Respiratory Tract Infection 
Reference, 180 mcg Deep Vein Thrombosis 

Pulmonary Embolism 
Rhinorrhea 
Low Grade Fever 
Lower Rib Pain in Back 
Increased Nasal Secretions 

(b) (6) !	 The firm only provided the case report forms of subject #s 
(b) (6) . The firm will be asked to provide the case report forms of all subjects included 
in the PD study. 

!	 Total of 113 subjects were enrolled in the Pharmacodynamic study and 101 subjects 
complete the study. The following 12 subjects were discontinued from the study: 

Discontinued Subject # Reason for Discontinued 
(b) (6) Adverse events 

Subject failed to use correct technique during 2 
consecutive visits 
Lost to follow up 
Personal reason (due to conflict with new work 
schedule) 
Unsatisfactory spirometry tests 

!	 The following 8 subjects had protocol deviations and were not included in the 
statistical analysis. The reviewer also agrees with the firm’s decision to not include 
the data of these subjects in the data analysis. Please see the summary for the 
reasons of exclusion. 

Subject #s Excluded from the Statistical Analysis Reason for Exclusion 
(b) (6) Subject’s FEV1 was within 20.5% of all other initial 

FEV1S. 
1) Methacholine challenge test was stopped at 32.0 
mg/mL. FEV1 had not dropped below > 20% of 
control. 
2) Upper respiratory infection 
The FEV2 at visit 7 was not within 20% of the 
FEV1 at visiy 2 (21.5%) and visit 5 (27.4%). The 
visit should have been rescheduled. 
Percent drop was miscalculated for SKG/008 at visit 
3. Therefore, the PC20 can not be determined. 
Additionally, other procedure; errors were noted. 
The methacholine challenge was stopped in error by 
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(b) (6) the coordinator prior to the subject reaching the 
20% drop from the post salive FEV1. 
Subject failed to use correct technique at two 
consecutive study visits. Subject should have been 
discontinued. 
Upper respiratory infection 

! The exclusion of eight (8) subjects with protocol deviations from the statistical 
analysis was according to the firm’s pre-established protocol (#PRG-723). 

! The rest of the protocol deviations were minor and should not have an impact on 
the outcome of the current study. 

! The clinical results are inadequate. 
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Bronchoprovocation study involves administration of differing doses of the albuterol 
MDI on separate days in a cross-over study design coupled with subsequent challenge 
with a bronchoprovocation agent, such as methacholine, to provide a bronchoprotection 
dose-response curve. The provocative dose or concentration of methacholine challenge 
agent required to reduce the FEV1 by 20% following administration of differing doses of 
albuterol (or placebo) by inhalation aerosol (PD20 or PC20) is used to support BE. The 
20% reduction in FEV1 is determined relative to the saline FEV1 measured before the 
placebo or albuterol administration. 

Calculation of PC20 Data 

Individual FEV1 values were used to derive PC20 parameters. The response of FEV1 to 
each methacholine concentration was calculated using the following formula: 

The percent decrease in FEV1 was then plotted against the logarithim of the methacholine 
concentration (from stock solutions) on a logarithmic scale and the PC20 was determined 
based on data interpolation for each subject and treatment. Linear interpolation of the 
PC20 values (on a semilog scale) based on methacholine concentrations (from stock 
solutions) was used. When interpolation was not possible, a single point extrapolation 
was used. Individual FEV1 and PC20 parameters were summarized with descriptive 
statistics (eg, N, mean, standard deviation, coefficient of variation [CV%], median, 
minimum, maximum, geometric mean, and geometric CV%) 

Dose-Scale Analysis of PC20 Data and Bioequivalence Assessment 

In the first step, relative bioavailability “F” of the Test Product was determined by 
simultaneously fitting the within-study dose response data of both the Test and Reference 
Products to the following model: 
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In the second step, a 90% confidence interval (CI) for the relative bioavailability (F) of 
the test to reference formulation of albuterol was established using a bootstrap resampling 
procedure. Each bootstrap estimation included calculation of “F” by fitting the above 
model to a resampled dose-response data set, which was generated by random repetitive 
sampling with replacement of individual subject’s data. Confidence intervals (90% CI) of 
F were constructed using Efron's bias corrected and accelerated (BCA) method.9 Dose-
scale modeling was performed using R software. 

The following are the firm’s results: 

The following are the reviewer calculated results: 

Method N F (Test/Reference) 90% CI 
Using both Doses 93 1.17 102.68% – 
(0.09 mg and 0.18 132.85% 
mg to calculate F) 
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Reviewer’s Comments: 

!	 The point estimate of the bioavailability (F) value calculated by the reviewer is 
similar with the firm’s calculation when included 93 subjects in the statistical 
analysis. 

!	 Per firm’s study report (#PRG-723), the firm also conducted further statistical 
analysis on the subgroups. T/S ratio (ratio of treatment to screen PC20 values for 
reference 180 mcg) was used as an objective indicator for selection of the subjects 
in the statistical analysis. Two T/S ratios were applied for subject selection. 1) T/S 
ratio range 0.4- 2.5: 80 subjects were included in the data analsysis; and 2) T/S 
ratio range 0.5- 2.0: 65 subjects were included in the data analsysis. In both cases, 
the 90% confidence intervals for F are within the acceptable range of 67.00­
150.00%. Per Drug Specifc Bioequivalence guidance for Albuterol Sulfate MDI, 
the agency does not recommend any statistical analysis based on the subgroups. 
Therefore, the firm’s subgroups analysis results are used as the supporting data. 

!	 Nevertheless, the firm’s statistical analysis was consistent with the FDA’s 
requirements and the 90% CI of bioavailability (F) is within the 67.00 – 150.00% 
BE criteria when included 93 subjects in the data analysis. 
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Pharmacodynamic Study Output (reviewer calculated) 

> require(SASxport)
 
Loading required package: SASxport
 
Warning message:
 
In library(package, lib.loc = lib.loc, character.only = TRUE, logical return = TRUE,  :

 there is no package called ‘SASxport’
 

> mysas<-"C:\\Users\\RENKE\\Desktop\\Team15\\Dosescale\\ANDA203760\\ANDA203760.csv"
 
> 

> try<-read.csv(mysas)
 
> head(try)

  row.names  ID VISIT PC20 TRT DOSE FORM LPC20 PC20QC
 
1 1 PRG-723-01 VISIT 3 51.4062(b) (6) D 180 TEST 3.9397590 51.406220 
2 2 PRG-723-01 VISIT 4 50.2133 E 180 REF 3.9162800 50.213380 
3 3 PRG-723-01 VISIT 5 21.8715 C 90 REF 3.0851840 21.871500 
4 4 PRG-723-01 VISIT 6 1.7296 A 0 PLACEBO 0.5478902 1.729645 
5 5 PRG-723-01 VISIT 7 22.6988 B 90 TEST 3.1223120 22.698820 
6 6 PRG-723-01 VISIT 3 17.5339 C 90 REF 2.8641360 17.533910

 LPC20QC 
1 3.9397590 
2 3.9162820 
3 3.0851850 
4 0.5479163 
5 3.1223130 
6 2.8641360 
> try[1:20,]
   row names  ID VISIT PC20 TRT DOSE FORM LPC20 

(b) (6) 1 1 PRG-723-01 ISIT 3 51.4062 D 180 TEST 3.9397590 
2 2 PRG-723-01 ISIT 4 50.2133 E 180 REF 3.9162800 
3 3 PRG-723-01 ISIT 5 21.8715 C 90 REF 3.0851840 
4 4 PRG-723-01 ISIT 6 1.7296 A 0 PLACEBO 0.5478902 
5 5 PRG-723-01 ISIT 7 22.6988 B 90 TEST 3.1223120 
6 6 PRG-723-01 ISIT 3 17.5339 C 90 REF 2.8641360 
7 7 PRG-723-01 ISIT 4 34.4060 D 180 TEST 3.5382310 
8 8 PRG-723-01 ISIT 5 20.3179 B 90 TEST 3.0115020 
9 9 PRG-723-01 ISIT 6 33.7205 E 180 REF 3.5181060 
10 10 PRG-723-0 VISIT 7  5.1443 A 0 PLACEBO 1.6378890 
11 11 PRG-723-0 VISIT 3  0.5863 B 90 TEST -0.5339237 
12 12 PRG-723-0 VISIT 4  1.5070 C 90 REF 0.4101209 
13 13 PRG-723-0 VISIT 5  0.3458 A 0 PLACEBO -1.0618950 
14 14 PRG-723-0 VISIT 6 10.7034  D 180 TEST 2.3705610 
15 15 PRG-723-0 VISIT 7  7.4246 E 180  REF 2.0047990 
16 16 PRG-723-0 VISIT 3  7.9447 E 180 REF 2.0725050 
17 17 PRG-723-0 VISIT 4  2.4868 A 0 PLACEBO 0.9109967 
18 18 PRG-723-0 VISIT 5  7.3708 D 180 TEST 1.9975260 
19 19 PRG-723-0 VISIT 6  2.9113 B 90 TEST 1.0686000 
20 20 PRG-723-0 VISIT 7  3.1431 C 90 REF 1.1452100 

PC20QC LPC20QC 
1 51.4062200 3.9397590 
2 50.2133800 3.9162820 
3 21.8715000 3.0851850 
4 1.7296450 0.5479163 
5 22.6988200 3.1223130 
6 17.5339100 2.8641360 
7 34.4059700 3.5382300 
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8 20.3179200 3.0115030 
9 33.7205400 3.5181070 
10 5.1442580 1.6378810 
11 0.5862669 -0.5339801 
12 1.5069870 0.4101121 
13 0.3458181 -1.0618420 
14 10.7034200 2.3705630 
15 7.4245710  2.0047950 
16 7.9447400 2.0725100 
17 2.4867920 0.9109934 
18 7.3707850 1.9975240 
19 2.9113060 1.0686020 
20 3.1430690 1.1452000 
> dim(try) 
[1] 465 10
 
> try$TRMNTGRP=paste(try$FORM,try$DOSE,sep='')
 
> 

> wide <- reshape(try, v names = "LPC20", idvar = "ID",
 
+ timevar = "TRMNTGRP", direction = "wide")
 
Warning message:
 
In reshapeWide(data, idvar = idvar, timevar = timevar, varying = varying, :

  some constant variables (row names,VISIT,PC20,TRT,DOSE,FORM,PC20QC,LPC20QC) are really
 
varying
 
> test=try[try$TRMNTGRP=="W90",]
 
> test2=test[duplicated(test$SUBNUMB),]
 
> test[test$SUBNUMB==180112,]
 
[1] row.names ID  VISIT PC20 TRT DOSE FORM 

[8] LPC20 PC20QC LPC20QC TRMNTGRP 


<0 rows> (or 0-length row.names)
 
> dim(wide) 
[1] 93 14 
> head(wide)
   row names  ID 
1 1 PRG-723-01­

VISIT PC20 TRT DOSE 
ISIT 3 51.4062 D 180(b) (6) 

FORM PC20QC 
TEST 51.4062200 

6 6 PRG-723-01­ ISIT 3 17.5339 C 90 REF 17.5339100 
11 11 PRG-723-01 VISIT 3 0.5863 B 90 TEST 0.5862669 
16 16 PRG-723-01 VISIT 3 7.9447 E 180 REF 7.9447400 
21 21 PRG-723-01 VISIT 3 0.4368 A 0 PLACEBO 0.4368253 
26 26 PRG-723-01 VISIT 3 49.9072 B 90 TEST 49.9072100

 LPC20QC LPC20.TEST180 LPC20.REF180 LPC20.REF90 LPC20.PLACEBO0 
1 3.9397590 3.939759 3.916280 3.0851840 0.5478902 
6 2.8641360 3.538231 3.518106 2.8641360 1.6378890 
11 -0.5339801   2.370561 2.004799 0.4101209 -1.0618950 
16 2.0725100 1.997526 2.072505 1.1452100 0.9109967 
21 -0.8282220  1.237156 1.867423 0.6238507 -0.8282799 
26 3.9101660 3.511945 3.810486 3.5018990 0.4902351

 LPC20.TEST90 
1 3.12231200 
6 3.01150200 
11 -0.53392370 
16 1.06860000 
21 0.02858746 
26 3.91016500 
> wide[1:20,]
   row names  ID VISIT PC20 TRT DOSE FORM PC20QC

(b) (6) 1 1 PRG-723-01 VISIT 3 51.4062 D 180 TEST 51.4062200 
6 6 PRG-723-01 VISIT 3 17.5339 C 90 REF 17.5339100 
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11 11 PRG-723-01 VISIT 3(b) (6) 0.5863 B 90 TEST 0.5862669 
16 16 PRG-723-01 VISIT 3 7.9447 E 180 REF 7.9447400 
21 21 PRG-723-01 VISIT 3 0.4368 A 0 PLACEBO 0.4368253 
26 26 PRG-723-01 VISIT 3 49.9072 B 90 TEST 49.9072100 
31 31 PRG-723-01 VISIT 3 15.8423 E 180 REF 15.8423500 
36 36 PRG-723-01 VISIT 3 14.8200 A 0 PLACEBO 14.8200000 
41 41 PRG-723-01 VISIT 3 23.0297 C 90 REF 23.0297000 
46 46 PRG-723-01 VISIT 3 9.3378 C 90 REF 9.3377630 
51 51 PRG-723-01 VISIT 3 9.6122 B 90 TEST 9.6121880 
56 56 PRG-723-01 VISIT 3 147.5504 D 180 TEST 147.5368000 
61 61 PRG-723-01 VISIT 3 0.9473 A 0 PLACEBO 0.9473380 
66 66 PRG-723-01 VISIT 3 99.6268 D 180 TEST 99.6267700 
71 71 PRG-723-01 VISIT 3 74.5177 C 90 REF 74.5177500 
76 76 PRG-723-01 VISIT 3 8.4431 B 90 TEST 8.4431290 
81 81 PRG-723-01 VISIT 3 23.1878 E 180 REF 23.1878000 
86 86 PRG-723-01 VISIT 3 100.1594 B 90 TEST 100.1594000 
91 91 PRG-723-01 VISIT 3 32.7480 E 180 REF 32.7479600 
96 96 PRG-723-01 VISIT 3 1.1855 A 0 PLACEBO 1.1854660

 LPC20QC LPC20.TEST180 LPC20.REF180 LPC20.REF90 LPC20.PLACEBO0 
1 3.93975900 3.939759 3.916280 3.0851840 0.54789020 
6 2.86413600 3.538231 3.518106 2.8641360 1.63788900 
11 -0.53398010  2.370561 2.004799 0.4101209 -1.06189500 
16 2.07251000 1.997526 2.072505 1.1452100 0.91099670 
21 -0.82822200  1.237156 1.867423 0.6238507 -0.82827990 
26 3.91016600 3.511945 3.810486 3.5018990 0.49023510 
31 2.76268700 2.426014 2.762684 1.8047910 1.45175400 
36 2.69597800 4.622302 3.319405 3.8816240 2.69597800 
41 3.13678500  3.148535 3.304422 3.1367850 2.49532700 
46 2.23406700 2.556940 2.463938 2.2340710 0.42846520 
51 2.26303200 3.068332 2.721243 2.8173770 0.41995960 
56 4.99407800 4.994170 5.375435 4.7932180  2.07187500 
61 -0.05409929  3.125136 2.822586 2.7247830 -0.05413945 
66 4.60143100 4.601431 4.879645 4.3437220 1.16365100 
71 4.31103700 4.701346 4.849510 4.3110370 1.62843600 
76 2.13335300 2.729022 1.832613 1.3425250 0.38301500 
81 3.14362600 3.206560 3.143626 2.1348880 -0.49906180 
86 4.60676300 5.449867 5.075174 4.8228450 1.97546900 
91 3.48884100 3.289562 3.488842 2.7456350 -0.38949330 
96 0.17013610  2.466522 1.873109 2.2841670 0.17016460

 LPC20.TEST90 
1 3.12231200 
6 3.01150200 
11 -0.53392370 
16 1.06860000 
21 0.02858746 
26 3.91016500 
31 0.84496660 
36 4.08052800 
41 2.90512400 
46 3.09765200 
51 2.26303300 
56 4.22964100 
61 2.80314800 
66 3.93443600 
71 4.42154900 
76 2.13335000 
81 2.24579200 
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86 4.60676300
 
91 2.52656800
 
96 0.53003980
 
> 

raw1=wide[,c('LPC20.TEST90','LPC20.TEST180','LPC20.PLACEBO0','LPC20.REF90','LPC20.REF180')
 
]
 
> Pmean=mean(wide[,'LPC20.PLACEBO0'],na rm=T)
 
> T1mean=mean(wide[,'LPC20.TEST90'],na.rm=T)
 
> T2mean=mean(wide[,'LPC20.TEST180'],na.rm=T)
 
> R1mean=mean(wide[,'LPC20.REF90'],na.rm=T)
 
> R2mean=mean(wide[,'LPC20.REF180'],na.rm=T)
 
> T1mean
 
[1] 2.656005
 
> T2mean
 
[1] 3.284634
 
> R1mean
 
[1] 2.595943
 
> R2mean
 
[1] 3.09364
 
> T1mean/R1mean
 
[1] 1.023137
 
> T2mean/R2mean
 
[1] 1.061738
 
> plot(x=c(0,90,180),y=c(Pmean,R1mean, R2mean),ylim=c(0,3.5))
 
> points(x=c(90,180),y=c(T1mean, T2mean),pch=2,col="red")
 
> 

> boot.sample.int=1000# number of simulation to calculated 90% CI using BCA
 
> 

######################################################################################
 
#######
 
> # Define doses
 
> 

######################################################################################
 
#######
 
> Test1<-90
 
> Test2<-180
 
> Placebo<-0
 
> Ref1<-90
 
> Ref2<-180
 
> sample.size<-dim(raw1)[1] # sample size
 
> 

######################################################################################
 
#######
 
> #Load required R Packages
 
> 

######################################################################################
 
#######
 
> library(psych)
 
Error in library(psych) : there is no package called ‘psych’
 
> library(mvtnorm)
 
Error in library(mvtnorm) : there is no package called ‘mvtnorm’
 
> library(boot)
 
> library(MASS)
 
> library(caTools)
 
Error in library(caTools) : there is no package called ‘caTools’
 
Error in library(DoseFinding) : there is no package called ‘DoseFinding’
 
> 
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> head(wide)

   row names  ID VISIT PC20 TRT DOSE FORM PC20QC
 
1 1 PRG-723-01­ ISIT 3 51.4062(b) (6) D 180 TEST 51.4062200 
6 6 PRG-723-01­ ISIT 3 17.5339 C 90 REF 17.5339100 
11 11 PRG-723-01  VISIT 3 0.5863 B 90 TEST 0.5862669 
16 16 PRG-723-01  VISIT 3 7.9447 E 180 REF 7.9447400 
21 21 PRG-723-01  VISIT 3 0.4368 A 0 PLACEBO 0.4368253 
26 26 PRG-723-01  VISIT 3 49.9072 B 90 TEST 49.9072100

 LPC20QC LPC20.TEST180 LPC20.REF180 LPC20.REF90 LPC20.PLACEBO0 
1 3.9397590 3.939759 3.916280 3.0851840 0.5478902 
6 2.8641360 3.538231 3.518106 2.8641360 1.6378890 
11 -0.5339801  2.370561 2.004799 0.4101209 -1.0618950 
16 2.0725100 1.997526 2.072505 1.1452100 0.9109967 
21 -0.8282220   1.237156 1.867423 0.6238507 -0.8282799 
26 3.9101660 3.511945 3.810486 3.5018990 0.4902351

 LPC20.TEST90 
1 3.12231200 
6 3.01150200 
11 -0.53392370 
16 1.06860000 
21 0.02858746 
26 3.91016500 
> head(try)
  row.names  ID VISIT PC20 TRT DOSE FORM LPC20 PC20QC

(b) (6) 1 1 PRG-723-01 VISIT 3 51.4062 D 180 TEST 3.9397590 51.406220 
2 2 PRG-723-01 VISIT 4 50.2133 E 180 REF 3.9162800 50.213380 
3 3 PRG-723-01 VISIT 5 21.8715 C 90 REF 3.0851840 21.871500 
4 4 PRG-723-01 VISIT 6 1.7296 A 0 PLACEBO 0.5478902 1.729645 
5 5 PRG-723-01 VISIT 7 22.6988 B 90 TEST 3.1223120 22.698820 
6 6 PRG-723-01 VISIT 3 17.5339 C 90 REF 2.8641360 17.533910

 LPC20QC TRMNTGRP 
1 3.9397590 TEST180 
2 3.9162820 REF180 
3 3.0851850 REF90 
4 0.5479163 PLACEBO0 
5 3.1223130 TEST90 
6 2.8641360 REF90 
> long=reshape(wide,direction="long") 
> long$TRMNTGRP
 [1] "TEST180" "TEST180"  "TEST180" "TEST180" "TEST180" "TEST180" 
[7] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 

[13] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
[19] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
[25] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
[31] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
[37] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
[43] "TEST180" "TEST180" "TEST180"  "TEST180" "TEST180" "TEST180" 
[49] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
[55] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
[61] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
[67] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
[73] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
[79] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
[85] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
[91] "TEST180" "TEST180" "TEST180" "REF180" "REF180" "REF180" 
[97] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 

[103] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
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[109] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
[115] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
[121] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
[127] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
[133] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
[139] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
[145] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
[151] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
[157] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
[163] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
[169] "REF180" "REF180" "REF180" "REF180" "REF180"  "REF180" 
[175] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
[181] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
[187] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
[193] "REF90" "REF90"  "REF90" "REF90" "REF90" "REF90" 
[199] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
[205] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
[211] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
[217] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
[223] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
[229] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
[235] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
[241] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
[247] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
[253] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90"   
[259] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
[265] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
[271] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
[277] "REF90" "REF90" "REF90" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[283] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[289] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[295] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[301] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[307] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[313] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[319] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[325] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[331] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[337] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[343] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[349] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[355] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[361] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[367] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
[373] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
[379] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
[385] "TEST90" "TEST90"  "TEST90" "TEST90" "TEST90" "TEST90" 
[391] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
[397] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
[403] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
[409] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
[415] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
[421] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
[427] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
[433] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
[439] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
[445] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90"  
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[451] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
[457] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
[463] "TEST90" "TEST90" "TEST90" 

> dose=rep(c(Test2, Ref2, Ref1, Placebo, Test1),each=sample.size)
 
> ind=rep(c(1, 0,  0, 0, 1),each=sample.size)
 
> 

> 

> #fix(long)
 
> #fix(wide)
 
> 

> head(long)

                       row names  ID VISIT PC20 TRT DOSE 
PRG-723-01­
PRG-723-01­

TEST180 
TEST180 

(b) 
(6) 1 PRG-723-01 

6 PRG-723-01 
VISIT 3 51.4062 
VISIT 3 17.5339 

(b) (6) D 180 
C 90 

PRG-723-01­ TEST180 11 PRG-723-01 VISIT 3 0.5863 B 90 
PRG-723-01­ TEST180 16 PRG-723-01 VISIT 3 7.9447 E 180 
PRG-723-01­ TEST180 21 PRG-723-01 VISIT 3  0.4368 A 0 
PRG-723-01­ TEST180 26 PRG-723-01 VISIT 3 49.9072 B 90

 FORM PC20QC LPC20QC TRMNTGRP LPC20 
(b) (6) PRG-723-01- TEST180 TEST 51.4062200 3.9397590 TEST180 3.939759 

PRG-723-01­ TEST180  REF 17.5339100 2.8641360 TEST180 3.538231 
PRG-723-01­ TEST180 TEST 0.5862669 -0.5339801  TEST180 2.370561 
PRG-723-01­ TEST180 REF 7.9447400 2.0725100 TEST180 1.997526 
PRG-723-01- TEST180 PLACEBO 0.4368253 -0.8282220  TEST180 1.237156 
PRG-723-01- TEST180 TEST 49.9072100 3.9101660 TEST180 3.511945 
> dim(long) 
[1] 465 11
 
> long$DOSE=dose
 
> long$IND=ind
 
> long$IND1=rep(c(0, 0, 0, 0, 1),each=sample.size)
 
> long$IND2=rep(c(1, 0, 0, 0, 0),each=sample.size)
 
> emaxfit.R=nls(LPC20~E0+EMAX*DOSE*(F^IND)/(ED50+DOSE*F^IND), data=long, 

start=list(EMAX=R2mean, ED50=Ref1,E0=Pmean,F=1),control=list(tol=1e-10,minFactor=1e­
10,warnOnly=TRUE))
 
Warning message:
 
In nls(LPC20 ~ E0 + EMAX * DOSE * (F^IND)/(ED50 + DOSE * F^IND), :

 number of iterations exceeded maximum of 50 

> t=coef(emaxfit.R) 
> t

 EMAX ED50 E0 F 
3.4115543 96.8204961 0.9156725 1.1626362 

> summary(emaxfit.R) 
Formula: LPC20 ~ E0 + EMAX * DOSE * (F^IND)/(ED50 + DOSE * F^IND) 
Parameters:

 Estimate Std. Error t value Pr(>|t|) 
EMAX 3.4116 0.5470 6.237 1.01e-09 *** 
ED50 96.8205 39.3430 2.461 0.0142 * 
E0 0.9157 0.1281 7.149 3.46e-12 *** 
F 1.1626 0.1883 6.174 1.46e-09 *** 
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
Residual standard error: 1.235 on 461 degrees of freedom 
Number of iterations till stop: 50 
Achieved convergence tolerance: 9.393e-10 
Reason stopped: number of iterations exceeded maximum of 50 
> 
emaxfit.R2=nls(LPC20~E0+EMAX*DOSE*(F1^IND1)*(F2^IND2)/(ED50+DOSE*F1^IND1*F2^IND2), 
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data=long, start=list(EMAX=R2mean, ED50=Ref1,E0=Pmean,F1=1,F2=1),control=list(tol=1e­
10,minFactor=1e-10,warnOnly=TRUE))
 
> t2=coef(emaxfit.R2)
 
> t2


 EMAX ED50 E0 F1 F2 
3.0954148 75.6723649 0.9143876 1.0816672 1.3741030 

> summary(emaxfit.R2) 
Formula: LPC20 ~ E0 + EMAX * DOSE * (F1^IND1) * (F2^IND2)/(ED50 + DOSE * 

F1^IND1 * F2^IND2) 
Parameters:

 Estimate Std. Error t value Pr(>|t|) 
EMAX 3.0954 0.6806  4.548 6.93e-06 *** 
ED50 75.6724 46.0579 1.643 0.1011 
E0 0.9144 0.1282 7.132 3.86e-12 *** 
F1 1.0817 0.2469 4.381 1.46e-05 *** 
F2 1.3741 0.5985 2.296 0.0221 * 
Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
Residual standard error: 1.236 on 460 degrees of freedom 
Number of iterations to convergence: 4 
Achieved convergence tolerance: 1.985e-12 

> anova(emaxfit.R, emaxfit.R2)
 
Analysis of Variance Table
 
Model 1: LPC20 ~ E0 + EMAX * DOSE * (F^IND)/(ED50 + DOSE * F^IND)
 
Model 2: LPC20 ~ E0 + EMAX * DOSE * (F1^IND1) * (F2^IND2)/(ED50 + DOSE * F1^IND1 * 

F2^IND2)

 Res.Df Res.Sum Sq Df Sum Sq F value Pr(>F)
 

1 461 703.65 

2 460 703.15 1 0.49443 0.3235 0.5698
 
> T1mean=mean(raw1[,1],na rm=T)
 
> T2mean=mean(raw1[,2],na rm=T)
 
> Pmean=mean(raw1[,3],na.rm=T)
 
> R1mean=mean(raw1[,4],na.rm=T)
 
> R2mean=mean(raw1[,5],na.rm=T)
 
> meandata=data frame(lnPC20=c(T1mean,T2mean, Pmean,R1mean,R2mean), DOSE=c(Test1, Test2, 

Placebo, Ref1, Ref2),  IND=c(1,1,0,0,0))
 
> emaxfit.R=nls(lnPC20~E0+EMAX*DOSE*(F^IND)/(ED50+DOSE*F^IND), data=meandata, 

start=list(EMAX=R2mean, ED50=Ref1,E0=Pmean,F=1),control=list(tol=1e-10,minFactor=1e­
10,warnOnly=TRUE))
 
Warning message:
 
In nls(lnPC20 ~ E0 + EMAX * DOSE * (F^IND)/(ED50 + DOSE * F^IND),  :

 number of iterations exceeded maximum of 50
 

> t=coef(emaxfit.R)
 
> t


 EMAX ED50 E0 F 
3.4115543 96.8204981 0.9156725 1.1626362 

###################################################################################### 
########## 
> F ratio={} 
> F1 ratio={} 
###################################################################################### 
########## 
> #calculation of 90% CI using boot strapping approch 
###################################################################################### 
########## 
> for (v in 1:boot.sample.int){ 
+ boot.data<-raw1[sample(nrow(raw1), size=sample.size, replace=T), ] 
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+ boot.data=as.data.frame(boot.data) 
+ T1data=as.data.frame(boot.data[,1]) 
+ colnames(T1data)[1]="lnPC20" 
+ T1data$DOSE=Test1 
+ T1data$IND=1 
+ T1mean=mean(T1data[,1],na.rm=T) 
+ T2data=as.data.frame(boot.data[,2]) 
+ colnames(T2data)[1]="lnPC20" 
+ T2data$DOSE=Test2 
+ T2data$IND=1 
+ #T2mean=mean(T2data[1]) 
+ T2mean=mean(T2data[,1],na.rm=T) 
+ Pdata=as.data frame(boot.data[,3]) 
+ colnames(Pdata)[1]="lnPC20" 
+ Pdata$DOSE=Placebo 
+ Pdata$IND=0 
+ #Pmean=mean(Pdata[1]) 
+ Pmean=mean(Pdata[,1],na.rm=T) 
+ R1data=as.data frame(boot.data[,4]) 
+ colnames(R1data)[1]="lnPC20" 
+ R1data$DOSE=Ref1 
+ R1data$IND=0 
+ #R1mean=mean(R1data[1]) 
+ R1mean=mean(R1data[,1],na.rm=T) 
+ R2data=as.data frame(boot.data[,5]) 
+ colnames(R2data)[1]="lnPC20" 
+ R2data$DOSE=Ref2 
+ R2data$IND=0 
+ #R2mean=mean(R2data[1]) 
+ R2mean=mean(R2data[,1],na.rm=T) 
+ meandata=data frame(lnPC20=c(T1mean,T2mean, Pmean,R1mean,R2mean), DOSE=c(Test1, Test2, 

Placebo, Ref1, Ref2), IND=c(1,1,0,0,0))
 
+ emaxfit.R=nls(lnPC20~E0+EMAX*DOSE*(F^IND)/(ED50+DOSE*F^IND), data=meandata, 

start=list(EMAX=R2mean, ED50=Ref1,E0=Pmean,F=1),control=list(tol=1e-10,minFactor=1e­
10,warnOnly=TRUE))
 
+ t=coef(emaxfit.R)
 
+ F ratio[v]=t[4]
 
+ }
 
There were 50 or more warnings (use warnings() to see the first 50)
 
> LowerCI=c(sort(F ratio)[c(v*0.05)])
 
> UpperCI=c(sort(F.ratio)[c(v*0.95)])
 
> point.est=mean(F.ratio)
 
> LowerCI
 
[1] 1.028122
 
> UpperCI
 
[1] 1.330993
 
> point.est
 
[1] 1.171861
 
> ###########################BCA Method##################################
 
> 

> Fsim={}
 
> F1sim={}
 
> diff1={}
 
> diff2={}
 
> for (n in 1:sample.size) 

+ {
 
+ accdata=raw1[-n,]
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+ accdata=as.data.frame(accdata) 
+ T1data=as.data.frame(accdata[,1]) 
+ colnames(T1data)[1]="lnPC20" 
+ T1data$DOSE=Test1 
+ T1data$IND=1 
+ #T1mean=mean(T1data[1]) 
+ T1mean=mean(T1data[,1], na rm=T) 
+ T2data=as.data.frame(accdata[,2]) 
+ colnames(T2data)[1]="lnPC20" 
+ T2data$DOSE=Test2 
+ T2data$IND=1 
+ #T2mean=mean(T2data[1]) 
+ T2mean=mean(T2data[,1], na rm=T) 
+ Pdata=as.data frame(accdata[,3]) 
+ colnames(Pdata)[1]="lnPC20" 
+ Pdata$DOSE=Placebo 
+ Pdata$IND=0 
+ #Pmean=mean(Pdata[1]) 
+ Pmean=mean(Pdata[,1], na rm=T)
 
+ 

+ R1data=as.data frame(accdata[,4])
 
+ colnames(R1data)[1]="lnPC20"
 
+ R1data$DOSE=Ref1
 
+ R1data$IND=0
 
+ #R1mean=mean(R1data[1])
 
+ R1mean=mean(R1data[,1], na.rm=T)
 
+ R2data=as.data frame(accdata[,5])
 
+ colnames(R2data)[1]="PC20"
 
+ R2data$DOSE=Ref2
 
+ R2data$IND=0
 
+ #R2mean=mean(R2data[1])
 
+ R2mean=mean(R2data[,1], na.rm=T)
 
+ meandata=data frame(lnPC20=c(T1mean,T2mean, Pmean,R1mean,R2mean), DOSE=c(Test1, Test2, 

Placebo, Ref1, Ref2), IND=c(1,1,0,0,0))
 
+ emaxfit.R=nls(lnPC20~E0+EMAX*DOSE*(F^IND)/(ED50+DOSE*F^IND), data=meandata, 

start=list(EMAX=R2mean, ED50=Ref1,E0=Pmean,F=1),control=list(tol=1e-10,minFactor=1e­
10,warnOnly=TRUE))
 
+ t=coef(emaxfit.R)
 
+ Fsim[n]=t[4]
 
+ }
 
There were 50 or more warnings (use warnings() to see the first 50)
 
> T1data=as.data.frame(raw1[,1])
 
> colnames(T1data)[1]="lnPC20"
 
> T1data$DOSE=Test1
 
> T1data$IND=1
 
> T1mean=mean(T1data[1])
 
Warning message:
 
mean(<data.frame>) is deprecated.
 
Use colMeans() or sapply(*, mean) instead. 

> T2data=as.data.frame(raw1[,2]) 
> colnames(T2data)[1]="lnPC20" 
> T2data$DOSE=Test2 
> T2data$IND=1 
> T2mean=mean(T2data[1]) 
Warning message: 
mean(<data.frame>) is deprecated. 
Use colMeans() or sapply(*, mean) instead. 
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> Pdata=as.data frame(raw1[,3]) 
> colnames(Pdata)[1]="PC20" 
> Pdata$DOSE=Placebo 
> Pdata$IND=0 
> Pmean=mean(Pdata[1]) 
Warning message: 
mean(<data.frame>) is deprecated. 
Use colMeans() or sapply(*, mean) instead. 

> R1data=as.data frame(raw1[,4]) 
> colnames(R1data)[1]="PC20" 
> R1data$DOSE=Ref1 
> R1data$IND=0 
> R1mean=mean(R1data[1]) 
Warning message: 
mean(<data.frame>) is deprecated. 
Use colMeans() or sapply(*, mean) instead. 

> R2data=as.data frame(raw1[,5]) 
> colnames(R2data)[1]="lnPC20" 
> R2data$DOSE=Ref2 
> R2data$IND=0 
> R2mean=mean(R2data[1]) 
Warning message: 
mean(<data.frame>) is deprecated. 
Use colMeans() or sapply(*, mean) instead. 

> meandata=data frame(lnPC20=c(T1mean,T2mean, Pmean,R1mean,R2mean), DOSE=c(Test1, Test2, 
Placebo, Ref1, Ref2), IND=c(1,1,0,0,0)) 
> emaxfit.R=nls(lnPC20~E0+EMAX*DOSE*(F^IND)/(ED50+DOSE*F^IND), data=meandata, 
start=list(EMAX=R2mean, ED50=Ref1,E0=Pmean,F=1),control=list(tol=1e-10,minFactor=1e­
10,warnOnly=TRUE)) 
Warning message: 
In nls(lnPC20 ~ E0 + EMAX * DOSE * (F^IND)/(ED50 + DOSE * F^IND), :
 number of iterations exceeded maximum of 50 

> t=coef(emaxfit.R) 
> Fraw1=t[4] 
> for (n in 1:sample.size) 
+ {
 
+ diff1[n]=(Fsim[n]-Fraw1)^3
 
+ diff2[n]=(Fsim[n]-Fraw1)^2
 
+ }
 
> accel=sum(diff1)/(6*(sum(diff2)^1.5))
 
> ct<-sum(F ratio<Fraw1)
 
> z=qnorm(ct/v)
 
> alpha1=(v-1)*pnorm(z+(z+qnorm(0.05))/(1-accel*(z+qnorm(0.05))))
 
> alpha2=(v-1)*pnorm(z+(z+qnorm(0.95))/(1-accel*(z+qnorm(0.95)))) #upperbound
 
> 

> bcaLowerCI=c(sort(F.ratio)[c(floor(alpha1))])
 
> bcaUpperCI=c(sort(F.ratio)[c(ceiling(alpha2))])
 
> point.est
 
[1] 1.171861
 
> bcaLowerCI
 
[1] 1.026379
 
> bcaUpperCI
 
[1] 1.327635
 
> ############
 
> #plot DR
 
> meandata=data frame(lnPC20=c( Pmean,R1mean,R2mean), DOSE=c(Placebo, Ref1, Ref2))
 
> mfitsum=fitMod(DOSE, lnPC20, data=meandata, model="emax",bnds = c(0,50000))
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> parai=coef(mfitsum)
 
> e0i=parai[1]
 
Error: object 'parai' not found
 
> emaxi=parai[2]
 
Error: object 'parai' not found
 
> ed50i=parai[3]
 
> Pmean=mean(wide[,'LPC20.PLACEBO0'],na rm=T)
 
> T1mean=mean(wide[,'LPC20.TEST90'],na.rm=T)
 
> T2mean=mean(wide[,'LPC20.TEST180'],na.rm=T)
 
> R1mean=mean(wide[,'LPC20.REF90'],na.rm=T)
 
> R2mean=mean(wide[,'LPC20.REF180'],na.rm=T)
 
> doserange=seq(0,180,1)
 
> doserange

 [1] 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 


29 30 31 32 33 34 35 36 37 38 39
 
[41] 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 


67 68 69 70 71 72 73 74 75 76 77 78 79
 
[81] 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 


106 107 108 109 110 111 112 113 114 115 116 117 118 119
 
[121] 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 

143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159
 
[161] 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180
 
> pred=e0i+emaxi*doserange/(ed50i+doserange)
 
> plot(x=c(0,90,180),y=c(Pmean,R1mean, R2mean),ylab="Mean logPC20", xlab="Dose", ylim=c(0,4))
 
> points(x=c(90,180),y=c(T1mean, T2mean),pch=2,col="red")
 
> lines(x=doserange,y=pred)
 
Error in xy.coords(x, y) : object 'pred' not found
 
> legend( par()$usr[1],3.8, legend=c("Reference", "Test"), 

+ pch=c(1,2), col=c(1,"red"), xpd=TRUE, xjust=0, yjust=0.5,ncol=1,horiz=T) 
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Consult with Ke Ren and Devvrat Patel regarding the statistical analysis of the 
pharmacodynamic study 

From: Patel, Devvrat 
Sent: Wednesday, June 25, 2014 11:51 AM 
To: Ren, Ke 
Subject: Dose scaling results 

> point.est 
[1] 1.172082 
> bcaLowerCI 
[1] 1.008603 
> bcaUpperCI 
[1] 1.314282 

From: Ren, Ke 
Sent: Friday, June 20, 2014 6:59 AM 
To: Patel, Devvrat 
Subject: Dose-sacle analysis (ANDA 203760) 

Good Morning Dev: 

Please see the attached R code for 5-way crossover dose scale analysis. I got code from 
Science Team. Could you confirm my calculation for ANDA 203760? The table below 
includes the results from my calculation and firm’s calculation. 

Method F (Test/Reference) 90% CI 
Reviewer’s 1.171 1.02681 – 1.328477 
Calculation 
Firm’s Calculation 1.159 1.023- 1.33 

Thanks, 

Ke 

From: Ren, Ke
Sent: Tue 5/20/2014 10:54 AM
To: Kundoor, Vipra
Cc: Tampal, Nilufer; Li, Bing; Nguyen, Hoainhon T
Subject: PD endpoint BE study for ANDA 203760 (Albuterol
Sulfate Metered/Inhalation) 

Good Morning Vipra: 
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Please see the background and study results of the PD BE( 
bronchoprovocation) study for ANDA 203760 (Albuterol 
Sulfate Metered/Inhalation) by using the dose-scaled
approach. 

Background: We issued a drug Specific BE recommendation for 
Albuterol Sulfate Metered/Inhalation at the following web
site: 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegula
toryInformation/Guidances/UCM346985.pdf We recommend five 
in vitro tests, one in vivo PK BE study and one in vivo PD
BE study. For the in vivo BE study based on a PD endpoint,
we recommend a bronchoprovocation study or bronchodilation
study. For a bronchoprovocation study, the recommended PD
endpoint is PC20, which is the provocation concentration or
dose of the methacholine challenge agent required to reduce
the forced expiratory volume in one second (FEV1) by 20% 
following administration of differing doses of albuterol
(or placebo) by inhalation. The 20% reduction in FEV1 is
determined relative to saline FEV1 measured before the 
placebo or albuterol administration. These values were used
to construct the albuterol-PC20 dose-response curve (Emax
model) from which the bioavailability of the test product
was determined relative to that of the reference product.
The 90% CI for the relative bioavailability (F) should be
within 67.00- 150.00% to establish equivalence in the PD
study. 

To conduct a dose scaled analysis for bioequivalence
assessment based on PC20 data, we generally follow the
following two steps: 

1) First step: determining the relative bioavailability (F) 
of the test product versus the reference product by
simultaneously fitting the within-study dose-response
data of both the test and reference products to the
following model: 

where i= treatment indicator (0= ref, 1= test) ; E= PC20;
E0= baseline response (PC20) in the absence of drug; Emax=
maximum drug effect response; Dose= albuterol dose (ie, 
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either 0.09 mg or 0.18 mg); Fi = relative bioavailability
at the site of efficacy; ED50= estimated albuterol dose
required to achieve 50% of fitted maximal value of the PD
effect above baseline. 

2) Second step: establishing the 90% CI for the relative 
bioavailability of the test to reference products by
using a bootstrap procedure. Each bootstrap estimation
included calculation of F by fitting the above model to a 
resampled dose-response data set, which was generated by
random repetitive sampling with replacement of individual
subject data. CI of F was constructed using Efron’s bias
corrected and accelerated (BCA) method. 

Study design and results: In the ANDA 203760 submission,
the firm conducted bronchoprovocation study (#PRG-723). The
study was designed as multi-center (7 sites), randomized,
five-way crossover PD study comparing the test product to
Teva’s ProAir® HFA Inhalation aerosol using a methacholine
challenge in asthmatic subjects. The study enrolled 113
asthmatic subjects and 93 subjects were used in the
statistical analysis. Each subject received two actuations
per period. The dosing per period was based on the 
following: 1) Placebo: two actuations of placebo MDI; 2)
0.09 mg of reference product: one actuation each from a
reference product MDI and placebo MDI; 3) 0.18 mg of
reference product: two actuations of the reference product;
4) 0.09 mg of test product: one actuation each from a test
product MDI and placebo MDI; and 5) 0.18 mg of test 
product: two actuations of the test product. 

Based on the 5- way crossover R code provided by the 
science team, the 90% CI for F is 102.681- 132.8477%, 
which is within 67.00- 150.00% BE criteria. Therefore, the
test and reference products are demonstrated to be
bioequivalent in the PD BE study (see the following table
and plot for details). 

Method N F 
(Test/Reference) 

90% CI 

Using both
Doses (0.09
mg and 0.18
mg) to
calculate F 

93 1.171 1.02681­
1.328477 
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Please see the attached file for R output.
 

This is just my personal opinion, you should consult Hoai,

Bing and your TL for the decision.
 

Thanks,
 

Ke
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4.5 Office of Scientific Investigations Inspections of the Clinical and Analytical Site(s) 

1) In vivo Fasting BE Study: 

Clinical Site 

Summarization of the OSI Inspection of Clinical Site 
Novtun Pharmaceutical Research Services 
Wilcrest Green Office Park 

K::linical Site 
!Address: 

3320 Walnut Bend Lane 
Houston, TX 77042-4712 

Wer·e the 
CwTent 

Application 

Inspected 
BE Study 
Type (In 
Vivo, In 
Vitro) 

Inspection 
Type (Routine 
or For Cause) 

OSI 
Inspection 
date (EIR 

date) 

Inspection 
Outcome 

(NAI, 
VAi, 

OAI)* 

Current AA'DA 
clinical dates 

Dates of clinical portion 
of inspected studies 

ANDA studies 
conducted 

within 2 years 
of the studies 
under/pendin 

Conclusion 
(Relevant, 
Irrelevant) 

g the OSI 
inspection? 

NDA022439 In Vivo Routine 04/14/2011 NAI 3/1 7 /09 - 3/24/09 7 /10/10 - 8/29/10 Yes Relevant 
(6)1'1 

ANDA203638 In Vivo Routine Pending Pending 3/1 7 /09 - 3/24/09 7/27/ 11 - 7/30/11 No Irrelevant 

*NAI: No Action Indicated; V Al: Voluntary Action Indicated: OAI: Official Action Indicated 

Clinical Site: There is only one NDA #022439 listed in the OSI inspection histo1y status with stud dates within± 2 years from the 
study dates of the cull'ent ANDA. The OSI ins ection outcome was NAI o Action Indicated . !6H'l 

(b)(4 

.__ (b)(l However, the reviewer does not consider holding the cmTent review for the 
additional pending OSI inspection and the inspection ofNDA 022439 for the clinical site is sufficient. 
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4.5.1.1 RELEVANT OSI INSPECTIONS WITH VAI OUTCOMES 

NDA 02248221 

OSI INSPECTION FINDING 

Finding 1. Failure to demonstrate analyte stability under the actual conditions of sample handling and storage. 

ITT4' Specifically, for studies Ml 0-535 and Ml0-662, sub·ect samples were collected and stored up to 62 days at -70° C in 

tubes. Subject samples were then 16n4 __d anal-"""'s.
~traction an~-"""ysi-
Although the finn demonstrated long te1m stability (335 days) and freeze/thaw stability (5 cycles) in 611

" ' tubes dming pre­
study validation, they did not demonstrate stability in glass tubes under these conditions. 

2) In vitro Studies: 

There were no inspections for this analytical site. Therefore, the Bio-PM will request a new site OSI inspection for the analytical site. 

3) Pharmacodynamics Studies: 

Clinical Sites 

Site 1 
University of Florida 
Asthma Research Lab 

21 DARRTS, NDA 022482, CONSULT REV-DSI-05 (Bioequivalence Establishment Inspection Report Review), 02/03/2010, last accessed date: 06/05/2014. 
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4.6 Detailed Regulatory History (Recommemded April 2013, Revised June 2013)22 

Active ingr edient: Albuterol Sulfate 

Form/Route: Aerosol, Metered/Inhalation 

Str ength: EQ 0.09 mg BASE/INH 

Recommended studies: In Vitro and In Vivo Studies 

The following in vitro and in vivo studies are recommended to establish bioequivalence (BE) of 
the test (T) and reference (R) metered dose inhalers (MDi s) containing albuterol sulfate. 

ln Vitro Studies 

The following in vitro studies are recommended to be conducted using at Least three batches each 
of T and R products with no fewer than 10 units from each batch. 

l. 	Type ofstudy: Single actuation content (SAC) 
Design: The SAC test should be performed at tbe beginning (B), middle (M), and end (E) 
lifestages 1 of the product using a flow rate of28.3 L/min. The USP <601> Apparatus A 
or another appropriate apparatus may be used to determine the SAC using a validated 
assay. The number of actuations per determination should be one. 

Equivalence based on: Population bioequivalence (PBE) analysis of SAC. Please refer 
to the draft Budesonide Inhalation Suspension BE Guidance for additional information 
regarding PBE.2 

2. 	 Tvpe ofstudy: Aerodynamic particle size distribution (APSD) 
Design: The APSD test should be performed at the Band E Lifestages of the product 
using a flow rate of 28.3 L/min or 30 L/min. The USP <60 l> Apparatus 1, Apparatus 6, 
or another appropriate method may be used to determine APSD using a validated assay. 
The APSD detennination of each unit should be perfonned with a minimum number of 
inhalations justified by the sensitivity of the validated assay. 

1 Based on the labeled number of acmations, tbe tenns, B li festage, M lifesrage, and E lifestage represent the first 
acniation(s) following the labeled number of priming actuations, the acruation(s) corresponding to 50 percent of 
the labeled number of actuations, and the actuation(s) corresponding to the labeled number of actuations, 
respectively. 

2 b ttp:/ /wvv\v.fda.gov/down!oads/Drugs/GuidanceCompl ianceRe gulatory lnfonnation/Guidaoces/U CM3 l 9977.pdf 

22 Drng Specific Bioequivalence Guidance ofAlbuterol Sulfate MDI, Effective Date: 06/2013 
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Additional comments: Drug deposition on individual sites, including the mouthpiece 
adapter, the induction port, each stage of the cascade Impactor (Cl) and the filter, is 
requested. Mass balance accountability should be reported based on the sum of all 
deposition sites. For electronic submission of the individual CI data for the T and R 
products, please provide a table using the fonnat in the appendix, and send them as pa1i 
of the abbreviated new drug application (ANDA) submission for BE evaluation. 

Equivalence based on : PBE analysis of impactor-sized mass (ISM). 3 The CI profiles 
representing drug deposition on the individual stages of the CI along with the mass 
median aerodynamic diameter (MMAD), geometric standard deviation (GSD) and fine 
particle mass (FPM) should be submitted as supportive evidence for equivalent APSD. 

3. 	 Type of study: Spray pattern 
Design: The spray pattern test should be perfo1med at the B lifestage of the product and 
at two different distances from the actuator orifice. The selected distances should be at 
least 3 cm apa11 and based on the range of 3 to 7 cm from the R actuator mouthpiece. 4 

Impaction (thin-layer chromatography plate impaction), non-impaction (laser light sheet 
technology), or other suitable method may be used to detennine the spray pattern. 
Additional comments: Spray pattern should be measured quantitatively in terms of 
ovality ratio and area ,:vi.thin the perimeter of the trne shape (to include a high proportion, 
e.g., 95 % of the total pattern) for the automated analysis or ovality ratio and Dru.1x for the 
manual analysis. Ovality ratio is defined as the ratio ofDmax to Druin. Dlllilx and Dmiu are 
the longest and shortest diameters, respectively, that pass through the center ofmass or 
the center ofgravity, as appropriate. The number of sprays per spray pattern would 
preferably be one. 

Equivalence based on: At two selected distances, (i) qualitative comparison of spray 
shape, and (ii) PBE analysis ofovality ratio and area within the perimeter of the true 
shape or ovality ratio and Dmax­

4. 	 Type ofstudv: Plume geometry 
Design: The plume geometry test should be performed at B lifestage of the product. The 
time sequence sound-triggered flash photography method, laser Light sheet teclmology, or 
other suitable method may be used to dete1mine the plume geometry at the appropriate 
post-actuation delay time. 
Additional comments: Plume geometry measurements should be reported at a single 
delay time while the fully developed plume is still in contact with the actuator tip. Plume 
geometiy should be measmed quantitatively in terms ofplume angle and width. The 
plume angle is based on the conicaJ region of the plume extending from a ve1tex that 
occurs at or near the actuator tip. The pltune width is measured at a distance equal to the 
greater of the two distances selected for characterization of the spray pattern. 

3 ISM is defined as a sum of the drng mass on all stages of the CI plus the terminal filter, but excluding the top CI 
stage because of its Jack of a specified upper cutoff size limit. 

~ The distance between the actuator orifice and point of spray pattem measurement should be same for T and R. 
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Equivalence based on: Ratio of the geometric mean of the three batches of T to that of 
the three batches ofR (based on log transfonned data) for both plume angle and width, 
which should fall within 90 - 111%. 

5. 	 Type ofstudy: Priming and repriming 
Design: Priming and reprinting tests should be based on the emitted dose (ex-actuator) of 
a single actuation immediately following the specified number ofpriming or reptiming 
actuations specified in the R product labeling. The reprinling test should be perfonned 
following storage for the specified period of non-use after initial use and/or other 
conditions (e.g., dropping), if the R product labeling provides such repriming 
information. 
Additional comments: For BE evaluation, the priming and repriming tests should be 
based on products stored in the valve upright position, with the exception ofMDis for 
which the R labeling recommends storage in the valve down position. The prinling data 
can be based on the SAC data at the B lifestage. 
Equivalence based on: PBE analysis of the emitted dose ofa single actuation 
immediately following the specified number ofpriming or repriming actuations specified 
in the R product labeling. 

Pharmacokinetic (PK) BE Study 

6. 	 Type of Study: Fasting 
Design: Single-dose, two-way crossover 
Dose: 0. 18 mg (t\vo inhalations) 
Subjects: No1mal healthy males and non-pregnant females, general population. 
Additional comments: Tue subjects enrolled for in vivo studies should be trained in the 
use of the inhalation aerosols in a standard fashion ptior to each treatment session to 
assure a relatively consistent inspiratory flow rate and inspiratory duration. 

Analyte(s) to measure (in appropriate biological fluid): Albuterol in plasma 

Equivalence based on: AUC and Cmax for albuterol. The 90% confidence intervals (Cls) 
for the geometric mean T/R ratios ofAUC and Cmax should fall within the limits of 
80.00-125.00%. 

Pharmacodynamic (PD) BE Study 

A method using either bronchoprovocation (7 a) or bronchodilatation (7b) study is rec01m11ended 
for this part of in vivo requirements. 

7a. Type of Study: Bronchoprovocation study 
Design: Single-dose, double-blind, double dummy, randomized, crossover study that is 
recommended at minimum to consist of: 
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• 	 Zero dose: One actuation each from two different placebo R inhalation aerosols 
and one achiation each from two different placebo T inhalation aerosols 

• 	 0.09 mg ofR: One actuation each from the R inhalation aerosol and the placebo R 
inhalation aerosol and one achiation each from t\vo different placebo T inhalation 
aerosols 

• 	 0.18 mg ofR: One actuation each from two different R inhalation aerosol and one 
actuation each from two different placebo T inhalation aerosols 

• 	 0.09 mg ofT: One ach1ation each from the T inhalation aerosol and the placebo T 
inhalation aerosol and one acmation each from two different placebo R inhalation 
aerosols 

No less than a 24 hour washout period should be allotted between treatments. 

Subjects: Males and non-pregnant females with asthma 

Additional comments: 


• 	 Inclusion criteria should, at minimum, include: 
a. 	 Male and non-pregnant female subjects (18-65 years of age). 
b. 	 Stable mild astlunatics based on National Astluna Education and 

Prevention Program (NAEPP) guidelines. 
c . 	 FEY1 ~ 80% of predicted. 
cl. 	 Anway responsiveness to methacholine demonstrated by a pre-albuterol­

dose (baseline) PC20 ~ 8 mg/ ml. 
e. 	 Nonsmokers for at least six months prior to the study and a maximum 

smoking histo1y of five pack-years (the equivalent of one pack per day for 
five years). 

f 	 Written informed consent. 
• 	 Exclusion criteria should, at minimum, include: 

a . 	 Conditions which could alter airway reactivity to methacholiI1e (e.g., 
pneumonia, upper respiratory tract infection, viral bronchitis <rndlor 
sinobronchitis) withill past six weeks. 

b. 	 Histo1y of seasonal asthma exacerbations, in which case the subject should 
be studied outside of the relevant allergen season. 

c . 	 Histo1y of cystic fibrosis, bronchiectasis or other respiI·atory diseases. 
d. 	 Histo1y of cardiovascular, renal, neurologic, liver or endocrine 

dysfunction, including ECG with evidence of ischemic heart disease. 
e . 	 Treatment in an emergency room or hospitalization for acute asthmatic 

symptoms or need for daily oral corticosteroids within past three months. 
f. 	 Known intolerance or hypersensitivity to any component of the albuterol 

MDI. 
• 	 The study day evaluation should take into consideration the following: 

a. 	 Drug administration should begin within two weeks following screening 
for admission to the study. 

b. 	 Baseline FEV1 should not be less than 70% ofpredicted nomial value and 
within 88-112% of qualifying day FEY1 value . Ifeither occurs, the study 
should be rescheduled. 

c . 	 FEY1 due to the saline control should fall no more than 10 % from the 
baseline FEY1, or the study should be postponed. This limits the drop in 
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FEY1 shown by some subjects due to the saline control vehicle in which 
the challenge agent is dissolved. 

d. 	 Baseline PC20 or PD20 on each study day should be within a two-fold 
dilution (i.e., within 50-200 %) of the value measured on the qualifying 
day. 

e . 	 A subject failing three consecutive visits should be dropped from the 
study. 

• 	 A Bio-IND is required prior to conduct of the PD study as the concentration of 
methacholine chloride solution may exceed the labeled 25.0 mg/ml concentration, 
pa1ticularly at the higher albuterol dose (e.g., 0.18 mg) where 25.0 mg/ml 
methacholine chloride may not lead to a 20% reduction in FEY1. 

• 	 Finns are encouraged to consider the conduct of a pilot study to refine the study 
design (e.g., inclusion and exclusion criteria) and estimate the study power based 
on intra- and inter-subject variability and slope of the Emax dose-response curve. 
The method for blinding should be described. 

PD enclpoiot(s): Post-dose PC20 or PD20, which are the provocative concentration or 
dose, respectively, of the methacholine challenge agent required to reduce the forced 
expiratory volume in one second (FEY1) by 20% following administration of differing 
doses ofalbuterol (or placebo) by inhalation. The 20 % reduction in FEY1 is determined 
relative to the saline FEY1 measured before the p lacebo or albuterol administration. 

Equivalence based on: Dose-scale analysis of the PD data. For details reg~rding the 
dose-scale analysis, please refer to the draft Orlistat Capsule BE Guidance. :> The 90% CI 
for the relative bioavailability (F) should fall within 67 .00-150.00 % to establish 
equivalence in the PD study. 

7b. Type of Studv: Bronchodilatation study 
Design: Single-dose, double-blind, double-dummy, randomized, crossover study that is 
recommended at minimum to consist of: 

• 	 Zero dose: One actuation each from two different placebo R inha lation aerosols 
and one actuation each from two different placebo T inhalation aerosols 

• 	 0.09 mg of R: One actuation each from the R inhalation aerosol and the placebo R 
inhalation aerosol and one actuation each from two different placebo T inhalation 
aerosols 

• 	 0.18 mg of R: One actuation each from two different R inhalation aerosol and one 
actuation each from two different placebo T inhalation aerosols 

• 	 0.09 mg of T: One actuation each from the T inhalation aerosol and the placebo T 
inhalation aerosol and one actuation each from two different placebo R inhalation 
aerosols 

No less than a 24 hour washout period should be allotted between treatments. 

Subjects: Males and non-pregnant females with asthma 

Additional comments: 


• 	 Inclusion criteria should, at minimum, include: 

5 http://www.fda .gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/UCM201268.pdf 
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a. 	 Male and non-pregnant female subjects (18-65 years ofage). 
b . 	 Moderate-to-severe asthmatics based on NAEPP guidelines. 
c. 	 FEV1 within 40-70% of predicted. 
d. 	 Reversible airway obstruction as demonstrated by an improvement of 15 

% or more in FEV1 30 minutes after inhalation of two puffs (0.18 mg) of 
R inhalation aerosol. 

e. 	 Nonsmokers for at least six months prior to the study and a maximum 
smoking history of five pack-years). 

f. 	 Written informed consent. 
• 	 Exclusion criteria should, at minimum, include: 

a. 	 Hist01y of caTdiovascular, renal, nemologic, liver or endocrine 
dysfunction. 

b. 	 Evidence of respirato1y tract infection within six weeks prior to the study . 
c. 	 Intolerance to aerosolized P2-adrenergic agonists. 
d. 	 Inability to tolerate temporary withdrawal of current asthma medication. 
e. 	 Other co-morbid respirato1y and sinus diseases. 
f. 	 History of status astlunaticus, cystic fibrosis or bronchiectasis. 
g. 	 History of frequent exacerbations in the previous year. 
h . 	 Asthmatics who are taking oral c01ticosteroids. 
i. 	 Known intolerance or hypersensitivity to any component of the albuterol 

MDI. 
• 	 The study day evaluation should take into consideration the following: 

a. 	 Randomized treatment should begin within two weeks of the screening 
visit. 

b. 	 Baseline FEV1 should not be less than 45% ofpredicted or vary by more 
than±12% from screening visit FEV1 value. Ifeither occurs, the study 
should be rescheduled. If the subject fails to meet these criteria on three 
separate study clays (consecutive or not), they should be dropped from the 
study. 

• 	 Finns are encouraged to consider the conduct of a pilot study to refine the study 
design (e.g. , inclusion and exclusion criteria) and estimate the study power based 
on intra- and inter-subject variability and slope of the Emax dose-response curve. 
The method for blinding should be described. 

• 	 FEY, should be measured at 0, 10, 15, 30, 60, 90, 120, 180, 240, 300 and 360 
minutes (6 hours) post-dose. FEY1 should be defined as the highest of the tlu·ee 
values obtained at each pulmonary function evaluation period. 

• 	 For each treatment group, time to peak bronchodilator response (Tmax) and FEY1 

values at all measurement times within each evaluation period should be included 
in the final study report. 

PD endpoint(s): A1·eas under the effect curve calculated from the zero time to four hours 
(AUECo-40 and from zero time to six hours (AUECo-611) and maximum FEY1 (FEV1maJ­

These endpoints should be baseline-adjusted using the pre-dose FEY1. 

E quivalence based on: Dose-scale analysis of the PD data. The 90% Cls for Fs should 
fall within 67.00- 150.00% to establish equivalence in the PD study. 
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Aclclitional information 

Fonnulation and Device 

The T product is recommended to be qualitatively (Ql )6 and quantitatively (Q2) 7 the same as 
the R product, and be similar in shape and size to the R product. Tue T product should have a 
dose counter if the R product has a dose counter. In vitro and in-use smdies should be 
conducted to support the functionality, accuracy and robustness of the proposed dose counter 
of the T product. 

A sponsor is encouraged to submit a working model of the MDI to the Office of Generic 
Drugs prior to the ANDA submission, in order to ensure the eligibility of a T device under 
the 505(j) pathway. 

6 Q1 (qualitative sameness) means that the T product uses the same inactive ingredient(s) as the R product. 
7 Q2 (quantitative sameness) means that concentration of the inactive ingredient(s) used in the T product are within 
±5% of those used in the R product. 
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4.7 SAS Output 

4.7.1 Fasting Study Data 

FASTING CONCENTRATION DATASET 

Obs sub 
- (b)(6

1 
-

2 
-

3 

4 1 

s l 
& 1 

7 1, 

8 
-

9 
-

10 

tt l 
121 

13r 
« r 

1sl 
1sl 
111 

1si 
191

20r 

-~ 

21 

seq per GRP treat c1 c2 c3 c4 cs c6 c7 cs c9 c10 c11 c12 c13 c14 c15 c16 c17 c18 c19 KE_FIRST KE_LAST trt 

2 1 1 B 0 11.0 28.10 47.80 61.3 85.2 114.0 196.0 326.0 369.0 378 413 404 621 458 263 126.0 89.6 47.5 16 19 2 

2 2 1 A 0 59.3 11 1.00 147.00 184.0 194.0 208.0 236.0 243.0 291.0 297 343 401 406 291 175 88.0 68.3 35.4 16 19 1 

1 1 1 A 0 34.2 81 .30 136.00 210.0 274.0 324.0 434.0 551 .0 633.0 598 748 614 334 254 170 78.8 48.4 23.0 16 19 1 

1 2 1 B 0 11.4 49.60 112.00 193.0 269.0 333.0 400.0 435.0 420.0 358 386 708 543 341 201 90.5 52.4 27.5 16 19 2 

1 1 1 A 0 96.3 242.00 346.00 448.0 528.0 565.0 665.0 661 .0 636.0 573 522 426 547 427 256 113.0 54.5 27.6 16 19 1 

1 2 1 B 0 380.0 588.00 645.00 679.0 1040.0 1100.0 1100.0 1020.0 1000.0 930 817 729 456 381 250 98.0 55.0 22.4 16 19 2 

2 1 1 B 0 138.0 369.00 481.00 566.0 664.0 679.0 757.0 828.0 848.0 836 775 705 650 520 272 126.0 84.8 33.2 16 19 2 

2 2 1 A 0 197.0 448.00 637.00 723.0 785.0 818.0 822.0 796.0 804.0 833 833 778 895 567 301 146.0 86.0 36.7 16 19 1 

1 1 1 A 0 273.0 420.00 624.00 716.0 726.0 828.0 916.0 986.0 1020.0 941 988 822 591 468 401 142.0 72.8 25.3 16 19 1 

1 2 1 B 0 249.0 385.00 458.00 556.0 625.0 699.0 827.0 773.0 711.0 840 798 713 508 427 371 133.0 75.2 26.2 16 19 2 

2 1 1 B 0 180.0 237.00 276.00 324.0 362.0 393.0 424.0 445.0 437.0 427 355 327 483 403 199 78.9 47.4 20.2 16 19 2 

2 2 1 A 0 221.0 316.00 398.00 456.0 498.0 490.0 445.0 446.0 373.0 394 441 449 391 294 168 73.5 46.2 23.4 16 19 1 

1 1 1 A 0 110.0 251.00 291.00 300.0 349.0 342.0 397.0 386.0 379.0 384 454 431 525 461 260 116.0 61.5 27.1 16 19 1 

1 2 1 B 0 96.9 178.00 247.00 290.0 355.0 347.0 408.0 419.0 379.0 383 406 380 390 330 195 79.7 51.7 23.7 16 19 2 

2 1 1 B 0 33.8 80.20 116.00 172.0 218.0 277.0 343.0 406.0 419.0 439 428 449 318 222 155 85.1 62.8 36.2 16 19 2 

2 2 1 A 0 62.8 129.00 190.00 260.0 299.0 372.0 421.0 475.0 479.0 530 497 479 447 311 187 90.0 60.2 27.7 16 19 1 

2 1 1 B 0 42.1 490.00 566.00 653.0 687.0 744.0 679.0 632.0 585.0 592 566 507 529 440 279 124.0 84.2 42.2 16 19 2 

2 2 1 A 0 205.0 500.00 557.00 826.0 844.0 899.0 923.0 942.0 894.0 879 795 669 581 427 282 136.0 89.2 40.2 16 19 1 

1 1 1 A 0 48.7 174.00 267.00 382.0 447.0 544.0 505.0 583.0 602.0 547 498 388 353 330 206 104.0 68.5 40.4 16 19 1 

1 2 1 B 0 173.0 390.00 615.00 759.0 725.0 784.0 748.0 843.0 812.0 664 616 517 413 341 230 120.0 76.8 46.7 16 19 2 

1 1 1 A 0 198.0 382.00 446.00 534.0 567.0 622.0 665.0 638.0 794.0 693 663 505 410 275 167 57.6 30.6 12.8 16 19 1 
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seq per GRP treat c1 c2 c3 c4 cs c6 c7 cs c9 c10 c11 c12 c13 c14 c15 c16 c17 c18 c19 KE_FIRST KE_LAST trt 

1 2 1 B 0 43.7 110.00 176.00 199.0 257.0 337.0 349.0 395.0 406.0 463 445 502 321 256 147 58.3 33.0 13.0 16 19 2 

2 1 1 B 0 13.4 51 .30 129.00 198.0 267.0 327.0 406.0 443.0 517.0 503 590 465 283 217 129 57.1 37.0 17.6 16 19 2 

2 2 1 A 0 46.2 136.00 248.00 301.0 331.0 434.0 469.0 492.0 447.0 530 431 447 353 272 149 60.8 41.4 18.9 16 19 1 

2 1 1 B 0 12.5 32.80 47.60 91.4 142.0 237.0 465.0 534.0 688.0 954 860 776 481 358 244 109.0 61.1 26.0 16 19 2 

2 2 1 A 0 24.9 41 .80 67.40 114.0 176.0 237.0 401.0 432.0 496.0 435 374 320 492 327 190 75.5 42.6 16.0 16 19 1 

1 1 1 A 0 85.5 121.00 191.00 242.0 301.0 328.0 402.0 430.0 484.0 477 489 440 340 337 207 104.0 70.1 34.9 16 19 1 

1 2 1 B 0 78.7 174.00 223.00 371.0 464.0 537.0 617.0 706.0 698.0 695 678 645 495 371 254 130.0 85.0 39.6 16 19 2 

1 1 1 A 0 40.0 100.00 177.00 225.0 219.0 227.0 265.0 286.0 337.0 427 391 306 442 276 208 98.3 63.2 32.0 16 19 1 

1 2 1 B 0 42.9 163.00 249.00 278.0 31 1.0 303.0 311.0 314.0 385.0 462 503 383 239 198 221 96.4 61.9 28.2 16 19 2 

2 1 1 B 0 126.0 268.00 307.00 357.0 393.0 419.0 480.0 554.0 637.0 682 595 501 380 327 195 88.4 44.2 19.2 16 19 2 

2 2 1 A 0 251.0 508.00 638.00 650.0 712.0 714.0 682.0 545.0 508.0 441 438 379 341 378 195 81.2 50.1 20.7 16 19 1 

1 1 1 A 0 55.7 170.00 276.00 356.0 434.0 433.0 515.0 618.0 617.0 634 548 489 505 404 223 92.4 57.2 25.3 16 19 1 

1 2 1 B 0 117.0 318.00 470.00 638.0 790.0 824.0 770.0 821.0 847.0 733 668 546 456 340 205 92.0 55.3 25.6 16 19 2 

2 1 1 B 0 67.0 128.00 215.00 301.0 329.0 364.0 427.0 455.0 484.0 435 434 368 315 419 318 110.0 61.9 25.2 16 19 2 

2 2 1 A 0 118.0 225.00 292.00 408.0 439.0 485.0 489.0 584.0 553.0 428 461 353 300 418 338 106.0 57.1 21.4 16 19 1 

2 1 1 B 0 42.8 49.30 89.20 132.0 192.0 237.0 358.0 380.0 334.0 339 281 225 197 269 425 110.0 64.8 29.6 17 19 2 

2 2 1 A 0 168.0 339.00 333.00 348.0 310.0 367.0 377.0 368.0 324.0 326 318 268 41 4 393 203 102.0 58.6 31.5 16 19 1 

1 1 1 A 0 66.8 132.00 215.00 252.0 333.0 394.0 396.0 416.0 427.0 425 425 375 339 348 202 95.4 59.7 31.6 16 19 1 

1 2 1 B 0 83.3 173.00 216.00 369.0 421.0 465.0 455.0 494.0 513.0 463 421 349 288 330 222 108.0 63.3 33.8 16 19 2 

2 1 1 B 0 86.4 254.00 332.00 422.0 466.0 520.0 586.0 479.0 507.0 591 603 508 418 430 278 116.0 80.6 38.5 17 19 2 

2 2 1 A 0 172.0 283.00 393.00 404.0 410.0 457.0 415.0 474.0 463.0 412 432 351 497 441 255 110.0 80.8 31.4 17 19 1 

1 1 1 A 0 6.2 13.00 21.40 22.8 22.6 21.1 24.6 35.9 87.9 237 342 380 253 202 154 77.9 53.2 29.0 15 19 1 

1 2 1 B 0 0.0 5.91 9.57 13.2 12.9 13.2 29.7 120.0 313.0 453 475 380 261 294 269 91.2 64.2 28.3 17 19 2 

2 1 1 B 0 18.8 48.20 86.50 149.0 203.0 234.0 291.0 305.0 285.0 260 276 303 394 235 148 48.9 26.5 13.5 17 19 2 

2 2 1 A 0 38.0 90.30 258.00 253.0 344.0 437.0 419.0 434.0 390.0 399 391 405 374 251 149 57.1 34.3 16.1 17 19 1 

1 1 1 A 0 159.0 218.00 240.00 276.0 309.0 339.0 341.0 402.0 384.0 339 354 356 403 303 168 73.6 52.9 23.1 16 19 1 

Reference ID: 3603913 



Obs sub seq per GRP treat c1 c2 c3 c4 cs c6 c7 cs c9 c10 c11 c12 c13 c14 c15 c16 c17 c18 c19 KE_FIRST KE_LAST trt 
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4.7.2 Fasting Study Codes 

/*===========================================================================

=====
 
/ Program : TWOWAYCALCKE20AUG2009.SAS (Updated: 20 Aug 2009)

/ SubMacros : macrolib.sas, calcke.sas

/ Purpose : To analyze two-way crossover bioequivalence studies.
 
/ Notes : 

/

/============================================================================

====
 
/ PARAMETERS:

/-------name------- -------------------------description--------------------­

/============================================================================

====
 
/ AMENDMENT HISTORY:

/ Init --Date-- ----------------------Description------------------------­
/ CALCULATION OF KE BASED ON INDIVIDUAL KE_FIRST AND KE_LAST DATA VERIFIED BY

THE REIVEWER
 

AND INCLUDED IN CONCENTRATION DATASET 
/ CALCULATION BASED ON ACTUAL SAMPLING TIMES INCLUDED IN CONCENTRATION
DATASET 
/============================================================================
====*/
**** NODATE OPTION generates error in word document.. with bodytitle ods
****; 

**********FOLLOW THE STEPS 1-15 TO RUN THIS PROGRAM**********; 

OPTIONS PS=60; 

****** STEP 1: LOCATION OF MACRO FILE (MACROLIB.SAS). CHANGE LOCATION IF 
APPLICABLE ********;
%INCLUDE "V:\DIVISION\BIO\SAS PROGRAMS\MACROS\MACROLIB.SAS"; 

/**********************************************************
ASSIGN WHETHER HAVE GROUP EFFECT:

 TRTGROUP = 1 TRT*GROUP INTERACTION IN GLM MODEL

 TRTGROUP = 2 TRT*GROUP INTERACTION NOT IN GLM MODEL

 TRTGROUP = NO GROUP EFFECT IN STUDY
 

NOTE: group variable has to be named GRP in the dataset.
*************************************************************/; 

*****STEP 2: ASSIGN FLAG FROM ABOVE FOR TREAT*GROUP INTERACTION*****;
%let trtgroup=; 

*****STEP 3: ENTER ANDA INFORMATION *****;
%let level = Albuterol Sulfate;
%let drug=Albuterol Sulfate Metered Dose Inhaler;
%let dose= 2 x 90 mcg; 
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%let anda=203760;

%let studytype=FASTING;
 

***** STEP 4: ENTER LOCATION OF DATASETS AND LOCATION FOR SAVING OUTPUT 

REPORTS *****;

%let studydir=M:\ANDAs\MDIs\203760\PK;
 

*****STEP 5: ENTER UNITS FOR PK PARAMETERS *****;

%let aucunit = pg hr/mL;

%let cmaxunit = pg/mL;

%let timeunit = hr;
 

**** DO NOT CHANGE: NAME OF MS WORD STATISTICAL OUTPUT FILE ****;

%LET ODSFILE=&studydir\&anda._&studytype._stat_&level.ACTUAL.doc;
 

**** DO NOT CHANGE: NAME OF MS WORD REVIEW TABLES OUTPUT FILE ****;

%LET ODSFILE1=&studydir\&anda._&studytype._table_&level.ACTUAL.doc;
 

**** DO NOT CHANGE: NAME OF PLASMA CONCENTRATION PLOT IN CGM GRAPHIC 

FILE****;

%LET PLOTFILE=&studydir\&anda._&studytype._plot_&level.ACTUAL.png;
 

**** DO NOT CHANGE: NAME OF CONC AND PK DATASETS OUTPUT ****;

%LET CONCOUTPUT=&studydir\&anda._&studytype._Datasets_&level..doc;
 

%LET VARSORT=SUB PER; 


%GLOBAL SUB PER SEQ TRT GRP TREAT C T AUCT CMAX TMAX AUCI KE DF NNAME

THALF CLAST KE_FIRST KE_LAST OLDNAME NEWNAME;
 

*****STEP 6: SELECT TYPE OF ANALYSIS FROM BOTTOM******;
 

/***NOTE: THE CURRENT PROGRAM DOES NOT INCLUDE CONTINU OR CONTINU2 

OPTIONS********
 
*******SELECT TWOWAYCALCKE07MAR2009.SAS IF YOU WANT TO CALCULATE KE AND OTHER 

PARAMETERS ***/

/***SELECT TWOWAYCONTINU(2)07MAR2009.SAS IF YOU DO NOT WANT TO RECALCULATE

KE. 

FOR TWOWAYCONTINU(2)07MAR2009.SAS, SPONSOR'S KE WILL BE USED FOR CALCULATION

OF OTHER PARAMETERS WITH STATISTICS ON SPONSOR SUPPLIED PARAMETERS (CONTINU).

OR WITH STATISTICS ON CALCULATED PARAMETERS (CONTINU2) ***/
 

%LET FNAME=%QUOTE(V:\DIVISION\BIO\SAS Programs\Macros\CALCKE.SAS);

/*** WRITE DATA FILE NAMES ***/
 

***** STEP 7: ENTER THE NAME OF THE DATASET FILE (EXCEL FILE) *****;

/*** IF NO BLOOD DATA, BLOCK READDATA AND SORTDS AND GO TO STEP 3 ***/

/*** IF DATA ON EXCEL WORKSHEET ACTIVATE THE LINE WITH DDE AND CLOSE THE NEXT 

LINE */

FILENAME ORGPLASM DDE 'EXCEL|conc!R2C1:R49C26';
 

Reference ID: 3603913
 



  

  

  
  

  
  

* FILENAME ORGPLASM "&studydir.\&plasmadata";
*%LET FIRSTOBS=1; /* FIRST OBSERVATION */
*%LET VARPLASM=SUB SEQ PER TRT c1-c22; /* VARIABLE LIST FOR THE PLASMA DATA 

FILE */
%LET PLASMLS=900; /* INCREASE LINE SIZE IF NEEDED */
*%READDATA(ORGPLASM,PLASMA,&FIRSTOBS,&VARPLASM,&PLASMLS)
*RUN; 

***** NOTE: THE FIRST ROW OF THE EXCEL FILE SHOULD CONTAIN PROPER NAMES OF 

THE VARIALBES ***;

***** STANDARD NAMES: SUB SEQ PER GRP TRT C1 C2 C3... KE_FIRST KE_LAST 

******;

***** EXCEL FILE DOES NOT NEED TO BE OPEN WHEN RUNNING THIS PROGRAM *****;

* %let excelfile = &studydir\fed.xls; 

***** ENTER THE NAME OF THE EXCEL WORKSHEET NAME CONTAINING CONCENTRATION 
DATA *****;
* %let sheetname = conc;

** ENSURE THAT THE DATASET HAS TWO COLUMNS: KE_FIRST AND KE_LAST SPECIFYING 

DATA POINTS TO BE USED FOR CALCULATION OF KE **;

*** STANDARD NAMES: SUB SEQ PER GRP TRT c1-c23  ****;

/*

proc import datafile="&excelfile"


out=plasma
dbms=excel replace;


sheet="&sheetname";
 
getnames=yes;

mixed=yes;


run;
*/ 

LIBNAME libdata "&studydir";
 

** STEP 8: ENSURE TREATMENT AND OTHER VARIABLES ARE PROPERLY FORMATTED..CHAR 

OR NUMERIC **;

** ENSURE THAT THE DATASET HAS TWO COLUMNS: KE_FIRST AND KE_LAST SPECIFYING 

DATA POINTS TO BE USED FOR CALCULATION OF KE **;

DATA PLASMA;


* SET PLASMA; 

infile ORGPLASM;

input sub seq per GRP treat $ c1-c19 KE_FIRST KE_LAST;
 

if treat = "A" then trt=1;

else trt=2;
 

RUN; 

data plasma; 
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set plasma; 

array conc{*} c1-c19; 

do i=1 to 19;
if conc{i} < 0 then conc{i} = 0;

end; 
run; 

proc print data=plasma;
run; 

%SORTDS(PLASMA, &VARSORT)

RUN;
 

*****ACTIVATE THIS STEP AND STEP 9A BELOW ONLY IF USING CONTINU.SAS OR 

CONTINU2.SAS********* 

****PK PARAMETER DATA: NEED FILE NAME, FIRST OBSERVATION AND VARIABLE LIST

*****;
 

***** STEP 9: ENTER THE NAME OF THE EXCEL WORKSHEET NAME CONTAINING PK STUDY 

DATA *****;

/***IF NO PK PARAMETER DATA, BLOCK READDATA AND SORTDS AND GO TO STEP 4 ***/

/*** IF DATA ON EXCEL WORKSHEET ACTIVATE THE LINE WITH DDE AND CLOSE THE NEXT

LINE */

FILENAME ORGPARAM DDE 'EXCEL|pk!R2C1:R49C11';

* FILENAME ORGPARAM "&studydir.\&pkdata";

*%LET FIRSTOBS=1; /* FIST OBSERVATION */

*%LET VARPARAM=SUB SEQ PER TRT $ TMAX CMAX AUCT AUCI KE THALF; /* VARIABLE 

LIST */

%LET PARAMLS=500; /* INCREASE LINE SIZE IF NEEDED */

*%READDATA(ORGPARAM,PARAME,&FIRSTOBS,&VARPARAM,&PARAMLS)

RUN;
 

/*

***** ENTER THE NAME OF THE EXCEL WORKSHEET NAME CONTAINING PK STUDY DATA 

*****;

*%let pksheetname = pk;
 

proc import datafile="&excelfile"
out=parame
dbms=excel replace;

sheet="&pksheetname";

getnames=yes;

mixed=yes;


run;
*/ 
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** STEP 10: ENSURE TREATMENT AND OTHER VARIABLES ARE PROPERLY 
FORMATTED..CHAR OR NUMERIC **;
DATA PARAME;

* set parame; 

infile ORGPARAM ls=&paramls;

input sub seq per GRP treat $ AUCT AUCI CMAX TMAX KE THALF;
 

if treat = "A" then trt=1;
else trt=2;

RUN; 

%SORTDS(PARAME, &VARSORT)
RUN; 

*****STEP 11: ADD OR REDUCE THE BLOOD SAMPLE NUMBER TO FIT THE STUDY *****;
%LET CONCENT=%STR(C1, C2, C3, C4, C5, C6, C7, C8, C9, C10,

C11, C12, C13, C14, C15, C16, C17, C18, C19); 

/***STEP 12: USE THIS STEP IF COMMON SAMPLING TIMES ARE USED,
ADD OR REDUCE THE SAMPLING TIME POINTS AND CHANGE THE 

TIME, 
OR ADD FEW DEVIATED SAMPLING TIME POINTS,
ALSO MAKE SURE TO DEACTIVATE "SET TIME" AND ACTIVATE 

"&TIME" UNDER STEP 15***/

DATA TIME
 
%LET TIME=%STR(T1=0.0; T2=0.083; T3=0.166; T4=0.25; T5=0.333;

T6=0.416; T7=0.5; T8=0.666; T9=0.833; T10=1.0; T11=1.25; T12=1.5;

T13=2.0; T14=3.0; T15=4.0; T16=6.0; T17=12.0; T18=16.0; T19=24.0);
 

/*USE THIS STEP INSTEAD OF STEP 11 IF ACTUAL SAMPLING TIME DATASET INCLUDED
IN THE CONCENTRATION DATASET,

ALSO, MAKE SURE TO ACTIVATE "SET TIME" AND DEACTIVATE
"&TIME" UNDER STEP 15***/; 

*DATA TIME;

*SET PLASMA;

*FILE'DESKTOP\TIME';

*PUT SUB TRT SEQ PER GRP T1-T27;

*KEEP SUB TRT SEQ PER GRP T1-T27;
 

/*PROC PRINT DATA=TIME;RUN;*/
 

*****STEP 13: WRITE THE TOTAL NUMBER OF SAMPLING TIME POINTS *****;

%LET NO_ASSAY=19;
 

*****INITIALIZE KE_FIRST AND KE_LAST FOR KE CALCULATION IF THESE ARE NOT
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IN THE DATA SUBMITTED. *****;

** DO NOT CHANGE SINCE KE_FIRST AND KE_LAST VALUES ARE IN CONC DATASET **;

* %LET KE_FIRST=20;
* %LET KE_LAST=27; 

*****STEP 14: SUBJECTS/RECORDS TO BE REMOVED FROM CALCULATION *****;

/***VARIOUS SCREENING CONDITIONS CAN BE APPLIED FOR SUBJECT REMOVAL***/

/***LEAVE AS IT IS IF NO CHANGE IS DESIRED***/

/* %LET REMOVSUB=%STR(IF SUB^=10;IF SUB^=15;IF SUB^=34;IF SUB^=37;IF

SUB^=49); */

*%LET REMOVSUB=%STR(IF SUB^=1);
 

*****IF SEQ, PER, TRT OR OTHER VARIABLES TO BE ADDED OR MODIFIED *****;

/***CREATING NUMERIC VARIABLES FROM CHARACTER VARIABLES, ETC ***/

/*** IF KE_FIRST AND KE_LAST ARE SUBMITTED IN THE DATA SET , KEEP THEM

CLOSED ***/

/* %LET ADD_VAR=%STR(KE_FIRST=&KE_FIRST; KE_LAST=&KE_LAST

IF TREAT='A' THEN TRT=1; ELSE TRT=2 );*/
 

DATA ORIGIN;
ARRAY C(&NO_ASSAY) C1-C&NO_ASSAY;
ARRAY T(&NO_ASSAY) T1-T&NO_ASSAY;

SET PLASMA;
*SET TIME;
* SET PARAME;
*SET MERGED;
&TIME;

*KE_FIRST=0;

*KE_LAST=0;

CLAST=C&NO_ASSAY;

NEWCMAX=MAX(&CONCENT);
 

/***DO NOT CHANGE: TITLES FOR TABLES***/

%LET TITLE1=MEAN PLASMA &level LEVELS;

%LET TITLE2=MEAN PLASMA &level LEVELS FOR TEST AND REFERENCE PRODUCTS;
 

/*** DESCRIBE TITLES, FOOTNOTES AND LABELS FOR GRAPH ***/

%LET TITLE3=PLASMA &level LEVELS;

%LET TITLE4= &drug, ANDA &anda;

%LET TITLE5=UNDER &STUDYTYPE CONDITIONS;

%LET TITLE6=DOSE= &dose;

%LET FOOTNOT1=1=TEST 2=REF;

%LET FOOTNOT2=Tmax values are presented as median, range.;

%LET FOOTNOT3=;

%LET FOOTNOT4=;

%LET FOOTNOT5=;

%LET LABEL1=PLASMA LEVEL, &cmaxunit;

%LET LABEL2=TIME, HRS;
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%LET LABEL3=TEST;
%LET LABEL4=REFERENCE; 

%COPYDS(ORIGIN, NEW)
RUN; 

proc print data=origin;
run; 

*****STEP 15: OPEN IF YOU WANT TO REMOVE, ADD OR EDIT*****;

*%REMUVSUB(NEW, NEW)

RUN;
 

***************DO NOT CHANGE ANY OF THE STATMENTS BELOW THIS LINE 

****************;

***************YOU CAN NOW SUBMIT/RUN THE

PROGRAM*********************************;
 

%*ADDVARIA(NEW, NEW)

RUN;
 

%RITEDATA(NEW, NEW, SUB TRT KE_FIRST KE_LAST) /****** TO EDIT KE-FIRST AND

KE-LAST**/

RUN; 

%COPYDS(NEW, NEWCONC)
RUN; 

** CHECK >0 CONC FOR C1 **;
title "PRE-DOSE CONC GREATER THAN 0"; 

data predose;
set origin(where=(c1 > 0));
keep sub per seq trt c1 cmax maxlimit flag;

 maxlimit = 0.05*cmax; 

if c1 > maxlimit then flag = 1;
else flag=0; 

run; 

proc print data=predose;
run; 

*** dataset for data _null_***;
data updatedconc; 
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set new;
 
run;*PROC PRINT;*RUN;
 

DATA NEWCONC;

ARRAY C(&NO_ASSAY) C1-C&NO_ASSAY;

ARRAY T(&NO_ASSAY) T1-T&NO_ASSAY;

NO_ASSAY=&NO_ASSAY;


SET NEWCONC;
/* TRANSVERSE THE C AND T DATA INTO COLUMNS WITH NEW VARIABLE
NAMES */
DO I=1 TO NO_ASSAY;

TIME=T(I);

CONC=C(I);

I=I;

OUTPUT;

END;
 

proc template;

define style mystyle;

parent = styles.rtf;


REPLACE fonts /
'headingFont' = ("Arial", 8pt,Bold)
'docFont' = ("Arial", 8pt)

'TitleFont2' = ("Arial",8pt,Bold)
'TitleFont' = ("Arial",8pt,Bold)
'StrongFont' = ("Arial",8pt,Bold)
'EmphasisFont' = ("Arial",8pt)
'FixedEmphasisFont' = ("Arial",8pt)
'FixedStrongFont' = ("Arial",8pt,Bold)
'FixedHeadingFont' = ("Arial",8pt,Bold)
'BatchFixedFont' = ("Arial",8pt)
'FixedFont' = ("Arial",8pt)
'headingEmphasisFont' = ("Arial",8pt,Bold); 

style SysTitleAndFooterContainer from Container /
outputwidth = 85%

 cellpadding = 2
 cellspacing = 2
 borderwidth = 0; 

REPLACE Body from Document /
bottommargin = 1.0in

 topmargin = 1.0in
 rightmargin = 0.25in
 leftmargin = 0.25in;

END;
 
run;
 

proc template;

define style mystyle1;

parent = styles.rtf;
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REPLACE fonts /

'headingFont' = ("Arial", 8pt,Bold)

'docFont' = ("Arial", 8pt)


'TitleFont2' = ("Arial",8pt,Bold)

'TitleFont' = ("Arial",8pt,Bold)

'StrongFont' = ("Arial",8pt,Bold)

'EmphasisFont' = ("Arial",8pt)

'FixedEmphasisFont' = ("Arial",8pt)

'FixedStrongFont' = ("Arial",8pt,Bold)

'FixedHeadingFont' = ("Arial",8pt,Bold)

'BatchFixedFont' = ("Arial",8pt)

'FixedFont' = ("Arial",8pt)

'headingEmphasisFont' = ("Arial",8pt,Bold);
 

style SysTitleAndFooterContainer from Container /

outputwidth = 85%


 cellpadding = 2

 cellspacing = 2

 borderwidth = 0;
 

REPLACE Body from Document /

bottommargin = 1.0in


 topmargin = 1.0in

 rightmargin = 1in

 leftmargin = 1in;


END; 
run; 

options orientation=landscape papersize=letter;
 

ods rtf file="&concoutput" style=mystyle bodytitle;
 

TITLE "&STUDYTYPE CONCENTRATION DATASET";

proc print data=plasma;

run;
 

*TITLE "&STUDYTYPE PHARMACOKINETIC DATASET";

*proc print data=parame;

*run;

ods rtf close;
 

/* DETERMINE NEWTMAX, KE_FIRST, KE_LAST, NEWAUCT AND AUCLST */

DATA NEW;

ARRAY C(&NO_ASSAY) C1-C&NO_ASSAY;
ARRAY T(&NO_ASSAY) T1-T&NO_ASSAY;
NO_ASSAY=&NO_ASSAY;

SET NEW;
CLAST=C&NO_ASSAY; 
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NEWCMAX=MAX(&CONCENT);
 

/* CALCULATE THALF IF THALF IS NOT GIVEN */

/* THALF=LOG(2)/KE; */

/* DETERMINE NEWTMAX */

DO I=1 TO NO_ASSAY;

IF C(I)=NEWCMAX THEN NEWTMAX=T(I);

END;

/* INTERPOLATE MISSING VALUE ON LINEAR SCALE */

IF C(1)=. THEN C(1)=0; /* MISSING VALUE */

IF C(NO_ASSAY)=. THEN C(NO_ASSAY)=0; /* MISSING VALUE */

DO I=2 TO (NO_ASSAY-1);


H=I-1;
J=I+1;

IF C(I)=. THEN DO; /* FIRST MISSING VALUE */
IF C(J)=. THEN J=J+1; /* SECOND CONSECUTIVE MISSING VALUE */
IF C(J)=. THEN J=J+1; /* THIRD CONSECUTIVE MISSING VALUE */
C(I)=C(H)+((C(J)-C(H))/(T(J)-T(H)))*(T(I)-T(H));

END;
END;

NEWTMAX=NEWTMAX;
/* CALCULATE AUCLST(TO THE LAST SAMPLING TIME POINT) */

AUCLST=0;

DO I=2 TO NO_ASSAY;

K=I-1;

AUCLST=AUCLST+((C(K)+C(I))*(T(I)-T(K))/2);

END;
 

/* CALCULATE AUCT AND STORE AS NEWAUCT(TO THE LAST DETECTABLE

CONC) */

DO I=NO ASSAY TO 2 BY -1;

IF C(NO_ASSAY)>0 THEN DO;

NEWAUCT=AUCLST;
CLAST=C(NO_ASSAY);
GOTO F;
END;

ELSE DO;

K=I-1;

IF C(I)=0 AND C(K)>0 THEN DO;


NEWAUCT=AUCLST-(C(I)+C(K))*(T(I)-T(K))/2;

CLAST=C(K);

GOTO F;

END;


END;
END; 

F: NEWAUCT=NEWAUCT; /* FLAG TO CONTINUE */
NEWAUCI=NEWAUCT+CLAST/KE;
/* TRANSVERSE THE C AND T DATA INTO COLUMNS WITH NEW VARIABLE
NAMES */
DO I=1 TO NO_ASSAY; 
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TIME=T(I);

CONC=C(I);

IF CONC=0 OR CONC=. THEN LOGCONC=.;

ELSE LOGCONC=LOG(CONC);

NEWAUCT=NEWAUCT;

I=I;

OUTPUT;

END;

/* PROC PRINT;

RUN; */
 

*****************************************************************************
 
******************************;

/*STEP 17: ONLY IF USING CALCKE.SAS: TO CALCULATE THALF AND KEL FOR THE

REVIEWER-CALCULATED PK PARAMETER TABLE*/;
 

PROC SORT DATA=NEW;

BY SUB TRT PER GRP;
 

RUN; *PROC PRINT;*RUN;

DATA NEW1;

SET NEW;

IF TIME <=KE_FIRST;

*RUN;*PROC PRINT;RUN;
 

PROC REG DATA=NEW1 NOPRINT OUTEST=KEOUT;

BY SUB TRT PER GRP;
 

MODEL LOGCONC=TIME;

RUN;

*PROC PRINT ;

*RUN;
 

/* NEW KE IS STORED IN NEW4KE */

DATA KEOUT;

SET KEOUT;

KEEP SUB TRT PER GRP TIME;

TIME=ABS(TIME);

KEEP TIME;

RENAME TIME=KEL;
 

*PROC PRINT DATA=KEOUT;

RUN;
/* CALCULATE THALF FROM REVIEWER'S KEL*/

DATA KEOUT;

SET KEOUT;

THALFR=LOG(2)/KEL;
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*PROC PRINT;RUN; 

/* DROP KE AND THALF FROM FIRM'S PK DATASET */
DATA NEW1;

SET NEW;

DROP THALF KE;

PROC SORT DATA=NEW1;

BY SUB TRT PER GRP;
 

RUN; PROC PRINT;RUN;

/*CREATE NEW PK DATASET WITH REVIEWER'S THALF AND KE*/;
 

DATA NEW1;

MERGE NEW1 KEOUT;

BY SUB TRT PER GRP;
 

RUN;PROC PRINT DATA=NEW1;RUN; 

DATA NEW1;
ARRAY C(&NO_ASSAY) C1-C&NO_ASSAY;

ARRAY T(&NO_ASSAY) T1-T&NO_ASSAY;
NO_ASSAY=&NO_ASSAY;

SET NEW1; 

%LET NO_ASSAY=&NO_ASSAY;
CLAST=C&NO_ASSAY;
/*CLAST AS NON-ZERO*/; 

DO J=NO_ASSAY TO 2 BY -1;
IF C(NO_ASSAY)>0 THEN DO;

CLAST=C(NO_ASSAY);
NEWAUCI=NEWAUCT+CLAST/KEL;
END;

ELSE DO;

K=J-1;

IF C(J)=0 AND C(K)>0 THEN DO;


CLAST=C(K);
NEWAUCI=NEWAUCT+CLAST/KEL;

END;
END;

END; 

KEEP I KE_FIRST SUB TRT SEQ PER GRP NEWAUCT NEWAUCI NEWCMAX NEWTMAX THALFR
KEL TIME; 

*PROC PRINT DATA=NEW1; 

RUN; 

***************************************************************************** 
*******************************; 
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*DATA NEW2;

*SET NEW1;

*PROC SORT;

*BY SUB TRT PER;

*RUN; *PROC PRINT;*RUN;
 

*DATA CONC;

*SET NEW2;
 

*BY SUB TRT PER;

/*KEEP SUB SEQ PER TRT C1-C23;OUTPUT; */
 

*RUN;*PROC PRINT DATA=CONC;*RUN;
 

******* DATA SET PK CONTAINS PARAMETERS CALCULATED BY REVIEWER****;
******* THE USER MAY ENTER AT LINE 8 RAW DATA WITH PK OUTLIERS INCLUDED

 OR EXCLUDED AND COMPARE THOSE AGAINST THE FIRM'S VALUES 
ETC********; 

DATA PK1;
SET NEW1;
IF I=1;
*IF TIME=0;
* FILE'&studydir\PK';
PUT SUB TRT SEQ PER GRP NEWAUCT NEWAUCI NEWCMAX NEWTMAX THALFR KEL;
KEEP SUB TRT SEQ PER GRP NEWAUCT NEWAUCI NEWCMAX NEWTMAX THALFR KEL; 
rename newauct=auct 

newauci=auci
 
NEWCMAX=CMAX
 
NEWTMAX=TMAX;
 

run; 

data pkprint;
set pk1;

run; 

title "FDAPK";

PROC PRINT DATA=PK1;RUN;

title;
 

DATA FDAPK;

SET PK1;

FDAAREA=AUCT;

FDAAUCI=AUCI;

FDACMAX=CMAX;

DROP AUCT AUCI CMAX TMAX KEL THALFR;

PROC PRINT;RUN;
 

PROC SORT DATA=FDAPK;

BY SUB PER TRT GRP;RUN;*PROC PRINT;*RUN;
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/*
data fdapk;

set fdapk;
by sub per trt grp;

 if last.trt then output;
run; 

title "DEV";

proc print data=fdapk;

run;

*/
 

*****READ FIRM'S PK PARAMETER DATA: NEED FILE NAME, FIRST OBSERVATION AND

VARIABLE LIST *****;
 

/***IF NO PK PARAMETER DATA, BLOCK READDATA AND SORTDS AND GO TO STEP 4 ***/

/*** IF DATA ON EXCEL WORKSHEET ACTIVATE THE LINE WITH DDE AND CLOSE THE NEXT

LINE */

*FILENAME ORGPARAM DDE 'EXCEL|pk!R2C1:R121C11';

* FILENAME ORGPARAM "&studydir.\&pkdata";

*%LET FIRSTOBS=1; /* FIST OBSERVATION */

*%LET VARPARAM=SUB SEQ PER TRT $ TMAX CMAX AUCT AUCI KE THALF; /* VARIABLE 

LIST */

*%LET PARAMLS=256; /* INCREASE LINE SIZE IF NEEDED */

*%READDATA(ORGPARAM,PARAME,&FIRSTOBS,&VARPARAM,&PARAMLS)

RUN;
 

/*
DATA PARAME; 

** IF USING EXCEL FILE ACTIVATE THESE STATEMENTS **;
infile ORGPARAM;
input sub seq per GRP TREAT $ TMAX CMAX AUCT AUCI KE THALF;

if TREAT = "A" then trt=1;

else trt=2;

drop TREAT;


** IF SAS DATASET, ACTIVATE THESE STATEMENTS **;
 

RUN;*PROC PRINT;*RUN;
 

%SORTDS(PARAME, &VARSORT)

RUN;

*/
 

DATA FIRMPK;

SET PARAME;

FIRMAREA=AUCT;

FIRMAUCI=AUCI;

FIRMCMAX=CMAX;

DROP AUCT AUCI CMAX;
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DROP TMAX KE THALF;

RUN; *PROC PRINT;*RUN;
 

PROC SORT DATA=FIRMPK;

BY SUB PER TRT;
 

title "firmpk";

PROC PRINT data=firmpk;RUN;

title;
 

DATA FIRMREVIEWERRATIO;

SET FDAPK FIRMPK;

MERGE FDAPK FIRMPK;

BY SUB PER TRT GRP;
 

RAUCT=FIRMAREA/FDAarea;

RAUCI=FIRMAUCI/FDAAUCI;

RCMAX=FIRMCMAX/FDACMAX;

*DROP TMAX KEL KE THALF;
 

proc print;RUN; 

*options orientation=landscape papersize=letter;
 

*ods rtf file="&concoutput" style=mystyle bodytitle;
 

*TITLE "&ANDA &STUDYTYPE REVIEWER VERIFIED CONCENTRATION DATASET";

*proc print data=plasma;

*run;
 

options orientation=landscape papersize=letter;
 

ods rtf file="&studydir\REVIEWERPK&studytype..RTF" /*style=mystyle

bodytitle*/;

TITLE "&ANDA &STUDYTYPE REVIEWER-CALCULATED PHARMACOKINETIC DATASET";

proc print data=PK1;

VAR SUB TRT SEQ PER GRP AUCT AUCI CMAX TMAX THALFR KEL;
 
run;
 

options orientation=landscape papersize=letter;
 

ods rtf file="&studydir\FIRMREVIEWERRATIO&studytype..RTF" /*style=mystyle

bodytitle*/;

TITLE "&ANDA &STUDYTYPE FIRM TO REVIEWER RATIO";

proc print data=FIRMREVIEWERRATIO;

*VAR RAUCT RAUCI RCMAX;
 
run;

ods rtf close;

/*************************************************************************/
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/***END OF STEP 17********************/ 

data _null_; 
set updatedconc(where=(trt=1)) end=last; 

if last then call symput('testsub',trim(left(_N_)));
run; 

data _null_; 
set updatedconc(where=(trt=2)) end=last; 

if last then call symput('refsub',trim(left(_N_)));
run; 

/* PROC GLM CALCULATE LSMEANS */
%MACRO GRPANALYSIS(TRTGP=); 

/** TRTGRP INTERACTION **/

%if &trtgp=1 %then
 
%do;

%PROCGLM(BASE,2,SUB TRT PER SEQ GRP,AUCT,AUCI,CMAX,LAUCT,LAUCI,LCMAX,

, , , , , ,per GRP SEQ SEQ*GRP SUB(SEQ*GRP) PER(GRP) TRT TRT*GRP,SEQ


GRP,SUB(SEQ*GRP))
RUN;
%end; 

/** No TRT*GRP Interaction **/

%else %if &trtgp=2 %then
 
%do;

%PROCGLM(BASE,2,SUB TRT PER SEQ GRP,AUCT,AUCI,CMAX,LAUCT,LAUCI,LCMAX,

, , , , , ,per GRP SEQ SEQ*GRP SUB(SEQ*GRP) PER(GRP) TRT,SEQ


GRP,SUB(SEQ*GRP))
RUN;
%end; 

/** NO GROUP EFFECT **/

%else %do;

%PROCGLM(BASE,2,SUB TRT PER SEQ,AUCT,AUCI,CMAX,LAUCT,LAUCI,LCMAX,

, , , , , ,SEQ SUB(SEQ) PER TRT,SEQ,SUB(SEQ))

RUN;

%end;
 

%MEND GRPANALYSIS;
 

/* STATISTICS ON SUBMITTED DATA WITHOUT RECALCULATION */

DATA BASE;

SET NEW;

IF I=NO_ASSAY;
 

LAUCT=LOG(AUCT);
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LAUCI=LOG(AUCI);
LCMAX=LOG(CMAX);
AUCRATIO=AUCT/AUCI;
OUTPUT; 

/* TO RECALCULATE KE */
%INCLUDE "&FNAME"; 

/* PRINT SUMMARY OF PARAMETERS */
%LET TITLE=SUMMARY OF PARAMETERS;
%*PRINT(BASE, &TITLE)
RUN; 

options orientation=portrait papersize=letter; 

TITLE "&STUDYTYPE STATISTICAL OUTPUT";
ods rtf file="&odsfile" style=mystyle1 bodytitle; 

ods rtf exclude LSMeans;
ods rtf exclude AUCT.OverallANOVA

 AUCT.FitStatistics 
AUCT.ModelANOVA 
AUCT.AltErrTests 
AUCT.Estimates 
AUCI.OverallANOVA

 AUCI.FitStatistics 
AUCI.ModelANOVA 
AUCI.AltErrTests 
AUCI.Estimates 
CMAX.OverallANOVA

 CMAX.FitStatistics 
CMAX.ModelANOVA 
CMAX.AltErrTests 
CMAX.Estimates; 

ods listing exclude LSMeans; 

ods output "Estimates"=estimates;
ods output "Fit Statistics"=fitstat; 

%GRPANALYSIS(TRTGP=&TRTGROUP); 

DATA GLMOUT;
SET GLMOUT;
RENAME _NAME_=NNAME;
DATA LSMOUT;
SET LSMOUT;
RENAME _NAME_=NNAME;
/* TRANSFER DF FROM GLMOUT TO LSMOUT3 FOR CI CALCULATIONS */ 
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DATA GLMOUT1;

SET GLMOUT;

IF _SOURCE_='ERROR';

IF NNAME='AUCT' OR
 
NNAME='AUCI' OR
 
NNAME='CMAX';


/* KEEP NNAME _SOURCE_ DF; */

%SORTDS(GLMOUT1, NNAME)

RUN;

%*PRINT(GLMOUT1,GLMOUT1)

RUN;

%*LET TITLE=LSMEANS AND STANDARD ERRORS;

%*PRINT(LSMOUT, &TITLE)

RUN;
 

/* CALCULATE T AND 90% CI FOR NON-TRANSFORMED DATA */

%LSMFILE(LSMOUT,TRT,2,AUCT,AUCI,CMAX,X,X,X,NNAME, OR)

RUN;
 

%MERGMULT(2,LSMOUT,GLMOUT1, , ,LSMDAT,NNAME)

RUN;

DATA LSMDAT;

SET LSMDAT;

/* FOR 90% CI, P=0.95 */
 

/* CACULATION OF T BASED ON P AND DF */

%CI(0.95,2);

%*PRINT(LSMDAT,LSMDAT)

RUN;
 

%LET TITLE=90% CONFIDENCE INTERVALS ON NON-TRANSFORMED DATA;
 
%*PRINT(LSMDAT, &TITLE)

RUN;
 

/* TRANSFER DF FROM GLMOUT TO LSMOUT33 FOR CI CALCULATIONS */
 

DATA GLMOUT11;

SET GLMOUT;

IF _SOURCE_='ERROR';

IF NNAME='LAUCT' OR
 
NNAME='LAUCI' OR
 
NNAME='LCMAX';


/* KEEP NNAME SOURCE  DF; */
%SORTDS(GLMOUT11, NNAME)
RUN; 

/* CALCULATE T AND 90% CI FOR LOG-TRANSFORMED DATA */
%LSMFILE(LSMOUT,TRT,2,LAUCT,LAUCI,LCMAX, , , ,NNAME,OR)
RUN; 

%MERGMULT(2,LSMOUT,GLMOUT11, , ,LLSMDAT,NNAME)
RUN; 
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*********************************************;
data estimates; 

set estimates;

 NNAME = dependent; 

keep NNAME estimate stderr; 
run; 

proc sort data=estimates;
by nname; 

run; 

proc sort data=llsmdat;
by nname; 

run; 

data llsmdat; 
merge llsmdat(in=a)

estimates(in=b);

by nname;

if a;
 

run; 

************************************************;
 

DATA LLSMDAT;

SET LLSMDAT;

/* FOR 90% CI, P=0.95 */

%CILOG(0.95,2);
 

%LET TITLE=90% CONFIDENCE INTERVALS ON LOG-TRANSFORMED DATA;

%*PRINT(LLSMDAT, &TITLE)

RUN;
 

/* STATISTICS ON TRT1/TRT2 RATIO */

%SPLITBY(BASE,TRT,2,SUB,AUCT,AUCI,CMAX,TMAX,KE,THALF)

RUN;
 

%MERGMULT(2,BASE, , , ,RATIODAT,SUB)

RUN;
 

%RATIOCAL(RATIODAT,2,AUCT,AUCI,CMAX,TMAX,KE,THALF)

RUN;
 

DATA TCDAT;

SET NEWCONC;

KEEP TRT TIME CONC;

%LET BY=TRT TIME;
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%SORTDS(TCDAT, &BY)

RUN;
 

/* CALCULATE MEAN BLOOD LEVEL AT EACH TIME POINT */

TITLE "&TITLE2";

%MEANCAL(TCDAT, CONC, TRT TIME, CMEANOUT)

RUN;

%*PRINT(CMEANOUT, CMEANOUT)

RUN;
 

DATA CMEANOUT;

SET CMEANOUT;

DROP _TYPE_ _FREQ_ ;
 

%TRANSPOS(CMEANOUT, CMEAN, CONC, TRT TIME)

RUN;

%*PRINT(CMEAN, CMEAN)

RUN;
 

DATA CMEAN;

SET CMEAN;

RENAME COL4=MEAN
 
COL5=SD;


DROP _NAME_ COL1 COL2 COL3;

%*PRINT(CMEAN, &TITLE1)

RUN;
 

%SPLITBY(CMEAN,TRT,2,TIME,MEAN,SD,X,X,X,X)

RUN;
 

%MERGMULT(2,CMEAN, , , ,CMEANRAT,TIME)

RUN;

%*PRINT(CMEANRAT,CMEANRAT)

RUN;
 

%RATIOCAL(CMEANRAT,2,MEAN,X,X,X,X,X)

RUN;

DATA CMEANRAT;

SET CMEANRAT;

DROP TRT;

%*PRINT(CMEANRAT, &TITLE2)

RUN;
 

%SORTDS(CMEANRAT, TIME)

RUN;
 

%LET BY=TRT;

%SORTDS(BASE, &BY)

RUN;
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%MACRO MEANCAL(DSN, VARN, BY, MEANOUT);
PROC MEANS DATA=&DSN NOPRINT;
VAR &VARN;
BY &BY;
OUTPUT OUT=&MEANOUT;

%MEND MEANCAL; 

%MACRO univCAL(DSN, VARN, BY, MEANOUT);
        PROC univariate DATA=&DSN NOPRINT;

VAR &VARN;
BY &BY;
OUTPUT OUT=&MEANOUT median=median;

%MEND univCAL;
 

/* CALCULATE MEAN PHARMACOKINETIC PARAMETERS */

%MEANCAL(BASE,AUCT AUCI CMAX TMAX KE THALF LAUCT LAUCI

LCMAX,TRT,PARMETER)

RUN;
 

***** TMAX - MEDIAN DP ********;

%univCAL(BASE,TMAX,TRT,PARMETERtmax)

RUN;
 

data parmeter;
merge parmeter

parmetertmax;
by trt; 

run; 

data parmeter(drop=median);
set parmeter; 

if _STAT_ = "MEAN" then tmax = median;
if _STAT_ = "STD" then tmax = .; ** for median tmax, no SD or CV **; 

run; 

%LET TITLE=SUMMARY OF PHARMACOKINETIC PARAMETERS;

%*PRINT(PARMETER, &TITLE)

RUN;
 

DATA PARM;

SET PARMETER;

DROP _TYPE_ _FREQ_ ;
 

PROC TRANSPOSE DATA=PARM OUT=TRSPARM;

VAR AUCT AUCI CMAX TMAX KE THALF LAUCT LAUCI LCMAX;

BY TRT;
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RUN;

DATA TRSPARM;

SET TRSPARM;

RENAME _NAME_=NNAME;
 

%LET BY=NNAME TRT;

%SORTDS(TRSPARM, &BY)

RUN;
 

***DEV MARCH 23 07**: COMMENT THIS OUT**;

/*

DATA TRSPARM;

SET TRSPARM;

DROP COL1 COL2 COL3;

RENAME COL4=MEAN

 COL5=SD;
RUN;
*/
*** COL1=N COL2=MIN COL3=MAX COL4=MEAN COL5=STD**;
DATA TRSPARM;
SET TRSPARM;
DROP COL1;
RENAME COL2=MIN COL3=MAX COL4=MEAN

 COL5=SD;
RUN; 

%SPLITBY(TRSPARM,TRT,4,NNAME,MEAN,MIN,MAX,SD,X,X)

RUN;
 

%MERGMULT(2,TRSPARM, , , ,PARMRAT,NNAME)

RUN;
 

DATA PARMRATS;

SET PARMRAT;

IF %SETLST(NNAME,OR,AUCT,AUCI,CMAX,TMAX,KE,THALF);

%RATIOCAL(PARMRATS,2,MEAN,X,X,X,X,X)

RUN;

DATA PARMRATL;

SET PARMRAT;

IF %SETLST(NNAME,OR,LAUCT,LAUCI,LCMAX,X,X,X);

%RATIOLOG(PARMRATL,2,MEAN,X,X,X,X,X)

RUN;

%ANTILOG(PARMRATL,2,MEAN,X,X,X,X,X)

RUN;

DATA PKRATIO;

SET PARMRATS PARMRATL;

DROP TRT;
 

%LET TITLE=TEST MEAN/REFERENCE MEAN RATIO; 
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%*PRINT(PKRATIO, &TITLE)

RUN;
 

%ANTILOG(LLSMDAT,2,LSMEAN,X,X,X,X,X)

RUN;
 

DATA CIDAT;

SET LSMDAT LLSMDAT;

KEEP NNAME %LSMENLST(2,LSMEAN) STDERR %CILST(2);
 

DATA CIDAT;

SET CIDAT;

%RE_NAME(2,LSMEAN,LSM)

RUN;
 

%SORTDS(CIDAT, NNAME)

RUN;

%*PRINT(CIDAT, CIDAT)

RUN;
 

%RATIOCAL(CIDAT,2,LSM,X,X,X,X,X)

RUN;
 

** DEV **;

** CALCULATE %CV **;

data cmeanrat; 

set cmeanrat;

 CV1 = round((sd1/mean1)*100,.01);
CV2 = round((sd2/mean2)*100,.01);

run; 

data pkratio;
set pkratio;

 CV1 = round((sd1/mean1)*100,.01);
CV2 = round((sd2/mean2)*100,.01);

run; 

**DEV TEMPORARILY CLOSED ** MARCH 23 07***;
ods listing close; 

** sort order of PK parameters **;
data pkratio;

set pkratio; 
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select(nname);
when('AUCT') ordervar=1;


when('AUCI') ordervar=2;

when('CMAX') ordervar=3;

when('TMAX') ordervar=4;

when('KE') ordervar=5;

when('THALF') ordervar=6;

when('LAUCT') ordervar=7;

when('LAUCI') ordervar=8;

when('LCMAX') ordervar=9;

otherwise;


end; 
run; 

DATA PKRATIO;
SET PKRATIO; 

IF NNAME IN("LAUCT","LAUCI","LCMAX") THEN DELETE;
RUN; 

proc sort
data=pkratio;
by ordervar; 

run; 

data cidat; 
set cidat; 

select(nname);
when('AUCT') ordervar=1;


when('AUCI') ordervar=2;

when('CMAX') ordervar=3;

when('LAUCT') ordervar=4;

when('LAUCI') ordervar=5;

when('LCMAX') ordervar=6;

otherwise;


end; 
run; 

proc sort
data=cidat;
by ordervar; 

run; 

DATA cidat;
SET cidat; 

IF NNAME IN("AUCT","AUCI","CMAX") THEN DELETE;
RUN; 
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data pkratio;
set pkratio; 

if nname="AUCT" then units="&aucunit";

if nname="AUCI" then units="&aucunit";

if nname="CMAX" then units="&cmaxunit";

if nname="TMAX" then units="&timeunit";

if nname="KE" then units="&timeunit.-1";

if nname="THALF" then units="&timeunit";
 

run; 

data rootmse; 
set fitstat(keep=dependent rootmse); 

if dependent = "LAUCT" then ordervar=1;

else if dependent="LAUCI" then ordervar=2;

else if dependent="LCMAX" then ordervar=3;
 

if dependent in("LAUCT","LAUCI","LCMAX") then output; 
run; 

proc sort
data=rootmse;
by ordervar; 

run; 

DATA AUCDAT;

SET BASE;

KEEP SUB TRT AUCRATIO;

PROC SORT DATA=AUCDAT;

BY TRT SUB;

RUN;
 

/* PROC MEANS ON AUCT/AUCI RATIOS */

PROC MEANS DATA=AUCDAT noprint MAXDEC=2 FW=9;

VAR AUCRATIO;

BY TRT;

OUTPUT OUT=AUCRATIO;

TITLE 'STATISTICS ON AUCT/AUCI RATIOS';

RUN;
 

PROC TRANSPOSE DATA=aucratio OUT=aucratio1;

VAR aucratio;

BY TRT;

RUN;
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data aucratio1;
length treat $12.; 
set aucratio1; 

rename col1=no col2=mini col3=maxi col4=avg col5=std;

if trt=1 then treat="TEST";

else if trt=2 then treat="REFERENCE";
 

run; 

%LET TITLE=AUCT/AUCI RATIO FOR INDIVIDUAL SUBJECTS;

%PRINT(AUCDAT, &TITLE)

RUN;
 

PROC PRINT DATA=RATIODAT ROUND noobs;

VAR SUB SEQ %RATLST(2,AUCT,AUCI,CMAX,TMAX,KE,THALF);

FORMAT %RATLST(2,AUCT,AUCI,CMAX,TMAX,KE,THALF) 4.2;

TITLE 'TEST PRODUCT/REFERENCE PRODUCT RATIOS FOR INDIVIDUAL SUBJECTS';

RUN;
 

ods listing;
 

/* PROC MEANS ON TEST/REFERENCE RATIOS */

PROC MEANS DATA=RATIODAT MAXDEC=3 FW=9 noprint;

VAR %RATLST(2,AUCT,AUCI,CMAX,TMAX,KE,THALF);

OUTPUT OUT=MEANOUT;

TITLE 'STATISTICS ON THE TEST/REFERENCE RATIOS';

RUN;
 

DATA CHECKDAT;

SET BASE;
 

AUCTO_N=OLDAUCT/NEWAUCT;

AUCIO_N=OLDAUCI/NEWAUCI;

CMAXO_N=OLDCMAX/NEWCMAX;

TMAXO_N=OLDTMAX/NEWTMAX;
 

OUTPUT;

KEEP SUB TRT PER SEQ AUCTO_N AUCIO_N CMAXO_N TMAXO_N;

LABEL AUCTO_N='AUCT';

LABEL AUCIO_N='AUCI';

LABEL CMAXO_N='CMAX';

LABEL TMAXO_N='TMAX';
 

*%LET TITLE=RATIO OF SPONSOR/REVIEWER CALCULATED PARAMETERS;

*%PRINT(CHECKDAT, &TITLE)

*RUN;
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%LET TITLE=AUCT/AUCI RATIO FOR INDIVIDUAL SUBJECTS;

%*PRINT(AUCRATIO, &TITLE)

RUN;
 

/* GOPTIONS DEVICE=EGAL; */ /* GOPTION #1 */

/* GOPTIONS DEVICE=FX85; */ /* GOPTION #2 */

/* GOPTIONS DEVICE=HPLJS2; */ /* GOPTION #3 */

/* GOPTIONS GACCESS='SASGASTD>LPT2:'; */ /* GOPTION #4 */

* GOPTIONS RESET=ALL DEVICE=WIN TARGETDEVICE=WINPRTM ftext=arial; /* GOPTION
#5 */ 

ods rtf close; 

ods rtf file="&odsfile1" style=mystyle1 bodytitle; 

TITLE "MEAN PLASMA CONCENTRATIONS";
proc report data=cmeanrat nowd split='~' box 

style(header)={background=lightorange
foreground=black}

style(column)={background=white
foreground=black}; 

column time ("Test (n=&testsub)" mean1 cv1)

("Reference (n=&refsub)" mean2 cv2)


("Ratio" rmean12);
 

define time /order format=8.2 spacing=2 "Time (hr)";

define mean1 /format=8.2 spacing=2 "Mean (&cmaxunit)";

define cv1 /format=8.2 spacing=2 "CV%";

define mean2 /format=8.2 spacing=2 "Mean (&cmaxunit)";

define cv2 /format=8.2 spacing=2 "CV%";

define rmean12 /format=8.2 spacing=2 "(T/R)";
 

run; 

footnote "* Tmax values are presented as median, range.";
TITLE "ARITHMETIC MEANS AND RATIOS";
proc report data=pkratio nowd split='\' box 

style(header)={background=lightorange
foreground=black}

style(column)={background=white
foreground=black}; 

column nname units ("Test" mean1 cv1 min1 max1)

("Reference" mean2 cv2 min2 max2)


("Ratio" rmean12);
 

define nname /format=$12. spacing=2 "Parameter";

define units /format=$12. spacing=2 "Unit";

define mean1 /format=8.3 spacing=2 "Mean";

define cv1 /format=8.2 spacing=2 "CV%";
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define min1 /format=8.2 spacing=2 "Min";
define max1 /format=8.2 spacing=2 "Max";
define mean2 /format=8.3 spacing=2 "Mean";
define cv2 /format=8.2 spacing=2 "CV%";
define min2 /format=8.2 spacing=2 "Min";
define max2 /format=8.2 spacing=2 "Max";
define rmean12 /format=8.2 spacing=2 "(T/R)"; 

run;

footnote;
 

TITLE "LSMEANS AND 90% CONFIDENCE INTERVALS";
proc report data=cidat nowd split='\' box 

style(header)={background=lightorange
foreground=black}

style(column)={background=white
foreground=black}; 

column nname ("Least Squares Geometric Mean" lsm1 lsm2)
("Ratio" rlsm12)

("90% Confidence Intervals" lowci12 uppci12); 

define nname /format=$12. spacing=2 "Parameter";
define lsm1 /format=8.2 spacing=2 "Test";
define lsm2 /format=8.2 spacing=2 "Reference";
define rlsm12 /format=8.2 spacing=2 "(T/R)";
define lowci12 /format=8.2 spacing=2 "Lower";
define uppci12 /format=8.2 spacing=2 "Upper"; 

run; 

TITLE "ROOT MEAN SQUARE ERROR";
proc report data=rootmse nowd split='\' box 

style(header)={background=lightorange
foreground=black}

style(column)={background=white
foreground=black}; 

column dependent rootmse; 

define dependent /format=$12. spacing=2 "Parameter";
define rootmse /format=8.4 spacing=2 "RMSE"; 

run; 

TITLE "STATISTICS ON AUCT/AUCI RATIOS";
proc report data=aucratio1 nowd split='\' box 

style(header)={background=lightorange
foreground=black}

style(column)={background=white
foreground=black}; 

column treat no avg mini maxi; 
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define treat /format=$12. spacing=2 "Treatment";

define no /format=8. spacing=2 "n";

define avg /format=8.2 spacing=2 "Mean";

define mini /format=8.2 spacing=2 "Minimum";

define maxi /format=8.2 spacing=2 "Maximum";
 

run; 

ods rtf close; 

filename concplot "&plotfile"; 

/*
goptions reset=all

device=cgmof97p
gsfname=concplot
gsfmode=replace
ftext=swiss

 rotate=portrait
targetdevice=winprtm;

*/
goptions reset=all device=png ftext="Arial" htext=12pt gsfname=concplot
gsfmode=replace

hsize=8 in vsize=10 in xpixels=3600 ypixels=2400; 

TITLE2 "&TITLE3";

TITLE3 "&TITLE4";

TITLE4 "&TITLE5";

TITLE5 "&TITLE6";

FOOTNOTE1 "&FOOTNOT1";

SYMBOL1 C=RED I=JOIN V=dot width=0.5 height=0.5;

SYMBOL2 C=BLUE I=JOIN V=SQUARE width=0.5 height=0.5;
 

AXIS1 label=(a=90 "&label1");
 

PROC GPLOT DATA=CMEAN UNIFORM;

PLOT MEAN*TIME=TRT / FRAME vaxis=axis1;

LABEL MEAN=("&LABEL1") TIME="&LABEL2";

RUN;

TITLE1;

TITLE2;

TITLE3;

TITLE4;

TITLE5;

TITLE6;
 

FOOTNOTE1;

FOOTNOTE2;

FOOTNOTE3;

LABEL;

QUIT;
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4.7.3 Fasting Study Output 

FASTING STATISTICAL OUTPUT 

The GLM Procedure 

Class Levels 

sub 24 

trt 2 

per 2 

seq 2 

Values 

1 2 

1 2 

1 2 

Class Level Information 

(I>) (6j 

Number of Observations Read 48 

Number of Observations Used 48 

FASTING STATISTICAL OUTPUT 

The GLM Procedure 

Dependent Variable: LAUCT 

Source 

Model 

Error 

Corrected Total 

DF 

25 

22 

47 

Sum of 
Squares 

2.05796838 

0.31437781 

2.37234619 

Mean Square 

0.08231874 

0.01428990 

FValue 

5.76 

Pr > F 

<.0001 

R-Square CoeffVar Root MSE LAUCTMean 

0.867482 1.448855 0.119540 8.250678 

Source OF Type I SS Mean Square FValue Pr > F 

seq 1 0.00008306 0.00008306 0.01 0.9399 

sub(seq) [l~ 2.04817127 0.09309869 6.51 <.0001 

per 1 0.00052819 0.00052819 0.04 0.8493 

trt 1 0.00918587 0.00918587 0.64 0.4313 

Source OF Type Ill SS Mean Square FValue Pr > F 

seq 1 0.00008306 0.00008306 0.01 0.9399 

sub(seq) B~ 2.04817127 0.09309869 6.51 <.0001 

per 1 0.00052819 0.00052819 0.04 0.8493 
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Source DF Type lllSS Mean Square f Value Pr > F 

trt 1 0.00918587 0.00918587 0.64 0.4313 

Tests of Hypotheses Using the Type Ill MS for sub(seq) 
as an Error Term 

Source DF Type Ill SS Mean Square f Value Pr > F 

seq 1 0.00008306 0.00008306 0.00 0.9764 

Parameter Estimate 
Standard 

Error tValue Pr > ltl 

TRT1 VSTRT2 -0.02766747 0.03450833 -0.80 0.4313 

FASTING STATISTICAL OUTPUT 

The GLM Procedure 

Dependent Variable: LAUCI 

Source DF 
Sum of 

Squares Mean Square f Value Pr > F 

Model 25 2.00075355 0.08003014 6.18 <.0001 

Error 22 0.28498305 0.01295377 

Corrected Total 47 2.28573660 

R-Square CoeffVar RootMSE LAUCI Mean 

0.875321 1.368710 0.113815 8.315466 

Source DF Type I SS Mean Square f Value Pr > F 

seq 1 0.00001731 0.00001731 0.00 0.9712 

sub(seq) !~~ 1.99054899 0.09047950 6.98 <.0001 

per 1 0.00004485 0.00004485 0.00 0.9536 

trt 1 0.01014240 0.01014240 0.78 0.3858 

Source DF Type Ill SS Mean Square FValue Pr > F 

seq 1 0.00001731 0.00001731 0.00 0.9712 

sub(seq) r~1 1.99054899 0.09047950 6.98 <.0001 

per 1 0.00004485 0.00004485 0.00 0.9536 

trt 1 0.01014240 0.01014240 0.78 0.3858 

Reference ID: 3603913 



Tests of Hypotheses Using the Type Ill MS for sub(seq) 
as an Error Term 

Source DF Type Ill SS Mean Square FValue Pr > F 

seq 1 0.00001731 0.00001731 0.00 0.9891 

Parameter Estimate 
Standard 

Error tValue Pr > It( 

TRT1 VSTRT2 -0.02907233 0.03285546 -0.88 0.3858 

FASTING STATISTICAL OUTPUT 

The GLM Procedure 

Dependent Variable: LCMAX 

Source DF 
Sum of 

Squares Mean Square F Value Pr > F 

Model 25 3.19400796 0.12776032 3.40 0.0025 

Error 22 0.82723270 0.03760149 

Corrected Total 47 4.02124065 

R-Square 

0.794284 

CoeffVar 

3.045327 

RootMSE 

0.193911 

LCMAX Mean 

6.367494 

Source 

seq 

sub(seq) 

per 

trt 

DF 

1 

22 

1 

1 

Type I SS 

0.02075204 

3.11010724 

0.00525881 

0.05788986 

Mean Square 

0.02075204 

0.14136851 

0.00525881 

0.05788986 

FValue 

0.55 

3.76 

0.14 

1.54 

Pr > F 

0.4654 

0.0015 

0.7120 

0.2278 

Source DF Type Ill SS Mean Square F Value Pr > F 

seq 1 0.02075204 0.02075204 0.55 0.4654 

sub(seq) 22 3.11010724 0.14136851 3.76 0.0015 

per 1 0.00525881 0.00525881 0.14 0.7120 

trt 1 0.05788986 0.05788986 1.54 0.2278 

Tests of Hypotheses Using the Type Ill MS for sub(seq) 
as an Error Term 

Source DF Type Ill SS Mean Square FValue Pr > F 

seq 1 0.02075204 0.02075204 0.15 0.7053 
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Parameter Estimate 
Standard 

Error t Value Pr > ltl 

TRT1 VS TRT2 -0.06945614 0.05597729 -1.24 0.2278 

AUCT/AUCI RATIO FOR INDIVIDUAL SUBJECTS 

Obs sub trt AUCRATIO 
- (b)(6 

1 1 0.89 
-

- 2 1 0.94 

- 3 1 0.95 

- 4 1 0.95 

- 5 1 0.97 

6 1 0.94 
-

7 1 0.95 
-

8 1 0.93 
-

9 1 0.94 
-

10 1 0.90 
-

11 1 0.97 
-

12 1 0.95 
-

- 13 1 0.97 

- 14 1 0.91 

- 15 1 0.92 

- 16 1 0.96 

-
17 1 0.95 

18 1 0.97 
-

19 1 0.92 
-

20 1 0.92 
-

21 1 0.94 
-

- 22 1 0.89 

- 23 1 0.95 

- 24 1 0.94 

- 25 2 0.90 

26 2 0.94 
-

27 2 0.97 
-

28 2 0.95 
-

29 2 0.97 
-

30 2 0.96 
-

31 2 0.94 
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Obs 

- 32 


- 33 


34 
,______ 
35
-

36 


-

- 37 

- 38 


- 39 


40 


--41 


42
-

43
-- 44 


45 

-

- 46 


47 


AUCRATIOsub Jtrt 
(b)(6) 2 
 0.87 

2 
 0.92 

2 
 0.90 

0.97 2 


2 
 0.94 

2 
 0.96 

2 
 0.93 

2 
 0.93 

2 
 0.96 

2 
 0.95 

2 
 0.96 

0.942 


2 
 0.92 

2 
 0.92 

2 
 0.92 

2 
 0.95 

48 1 2 
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TEST PRODUCT/REFERENCE PRODUCT RATIOS FOR INDIVIDUAL SUBJECTS 

sub seq RAUCT12 RAUCl12 RCMAX12 RTMAX12 RKE12 RTHALF12 
(D)(6 ' 

2 0.73 0.74 0.65 1.00 0.93 1.08 

1 0.91 0.90 1.06 0.75 1.00 1.00 

1 0.89 0.90 0.60 1.00 0.94 1.07 

2 1.12 1.12 1 06 3.00 1.01 0.99 

1 1.11 1.11 1.21 0.80 1.05 0.95 

2 0.93 0.95 1 03 0.14 0.86 1.16 

1 1.27 1.26 1.25 3.60 109 0.91 

2 1.16 1.09 1.18 0.63 1.32 0.76 

2 1.13 1.11 1.27 1.67 1.04 0.96 

1 0.83 0.84 0.71 1.20 1.02 0.98 

1 1.23 1.22 1.58 0.50 1.06 0.95 

2 1.10 1.09 0.90 0.83 1.03 0.97 

2 0.72 0.71 0.52 0.80 1.10 0.91 

1 0.77 0.78 0.69 1.80 0.95 1.05 

1 1.04 1.06 0.88 2.00 0.91 1.10 

2 1.00 1.00 1.05 0.40 0.95 1.05 

1 0.97 0.97 0.75 1.25 1.04 0.96 

2 1.02 1.01 1.21 0.83 1.09 0.92 

2 0.90 0.91 0.97 0.50 0.97 1.03 

1 0.96 0.96 0.83 1.00 0.98 1.02 

2 0.93 0.91 0.82 2.00 1.16 0.86 

1 0.74 0.76 0.80 1.33 0.99 1.01 

2 1.16 1.16 1.11 0.17 1.00 1.00 

1 1.04 1.03 1 02 1.50 1.01 0.99 

ANDA 203760 Fasting Reviewer-Calculated Pharmacokinetic Dataset 

Obs sub trt seq per GRP a uct a uci CMAX TMAX THALFR KEL 

1 
(b)(6 

1 2 2 1 3262.01 3869.32 406 3.000 11.8913 0.05829 
-

2 2 2 1 1 4467.69 6894.35 621 3.000 35.4112 0.01957 
-

3 1 1 1 1 3459.95 3695.87 748 1.500 7.1099 0.09749 
-

4 2 1 2 1 3822.01 4266.14 708 2.000 11.1944 0.06192 
-

5 1 1 1 1 4435.10 4665.31 665 0.666 5.7814 0.11989 
-

6 2 1 2 1 4999.91 5125.95 1100 0.666 3.9002 0.17772 
-

7 1 2 2 1 6218.61 6505.20 895 3.000 5.4129 0.12806 
-

8 2 2 1 1 5528.83 5801.75 848 1.000 5.6981 0.12165 
-

9 1 1 1 1 6230.48 6410.92 1020 1.000 4.9435 0.14021 
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Obs 

10 

sub 
(b)(6 

trt seq per GRP auct auci CMAX TMAX THALFR KEL 

2 1 2 1 5589.30 5795.93 840 1.250 5.4666 0.12680 

11 1 2 2 1 3287.91 3452.63 498 0.416 4.8793 0.14206 

u 2 2 1 1 3528.37 3694.86 483 3.000 5.7131 0.12133 

13 1 1 1 1 4264.16 4562.42 525 3.000 7.6286 0.09086 

14 2 1 2 1 3359.04 3581.41 419 0.833 6.5033 0.10658 

15 1 2 2 1 3635.81 3934.02 530 1.250 7.4621 0.09289 

16 2 2 1 1 3123.67 3648.42 449 2.000 10.0479 0.06898 

17 1 2 2 1 5599.20 5897.24 942 0.833 5.1390 0.13488 

18 2 2 1 1 4976.30 5362.56 744 0.500 6.3443 0.10925 

19 1 1 1 1 3863.96 4274.74 602 1.000 7.0479 0.09835 

20 2 1 2 1 4631.29 4976.41 843 0.833 5.1225 0.13531 

21 1 1 1 1 3451.73 3520.50 794 1.000 3.7240 0.18613 

22 2 1 2 1 2809.96 2919.81 502 2.000 5.8571 0.11834 

23 1 2 2 1 3010.60 3162.59 530 1.250 5.5743 0.12435 

24 2 2 1 1 2743.30 2916.96 590 1.500 6.8393 0.10135 

25 1 2 2 1 3235.89 3475.95 496 1.000 10.3997 0.06665 

26 2 2 1 1 4519.47 5177.75 954 1.250 17.5496 0.03950 

27 1 1 1 1 3745.35 4178.77 489 1.500 8.6081 0.08052 

28 2 1 2 1 4840.16 5273 .74 706 0.833 7.5893 0.09133 

29 1 1 1 1 3423.51 3942.26 442 3.000 11.2365 0.06169 

30 2 1 2 1 3286.95 3628.26 503 1.500 8.3894 0.08262 

31 1 2 2 1 3665.81 3797.17 714 0.500 4.3987 0.15758 

32 2 2 1 1 3682.42 3826.68 682 1.250 5.2081 0.13309 

33 1 1 1 1 4119.52 4352.27 634 1.250 6.3764 0.10870 

34 2 1 2 1 4262.79 4432.81 847 1.000 4.6036 0.15057 

35 1 2 2 1 4260.18 4459.49 584 0.833 6.4555 0.10737 

36 2 2 1 1 4165.35 4476.37 484 1.000 8.5547 0.08103 

37 1 2 2 1 3567.33 3875.89 414 3.000 6.7897 0.10209 

38 2 2 1 1 3981.01 4820.50 425 6.000 19.6585 0.03526 

39 1 1 1 1 3534.40 3890.24 427 1.000 7.8053 0.08881 

40 2 1 2 1 3689.89 4041.56 513 1.000 7.2118 0.09611 

41 1 2 2 1 4307.56 4630.03 497 3.000 7.1186 0.09737 

42 2 2 1 1 4625.79 5024.00 603 1.500 7.1693 0.09668 

43 1 1 1 1 2507.42 2684.73 380 2.000 4.2379 0.16356 

44 2 1 2 1 3404.14 3809.87 475 1.500 9.9375 0.06975 
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Obs sub trt seq per GRP auct auci CMAX TMAX 
(b)(6 

45 1 2 2 1 2812.47 2942.98 437 0.500 

46 2 2 1 1 2421.93 2566.60 394 3.000 

47 1 1 1 1 3138.30 3346.63 403 3.000 

48 2 1 2 1 3031.22 3705.17 397 2.000 

THALFR KEL 

5.6188 0.12336 

7.4279 0.09332 

6.2512 0.11088 

18.9130 0.03665 
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ANDA 203760 Fasting Firm to Reviewer Ratio 

Obs sub seq per GRP trt FDAAREA FDAAUCI FDACMAX treat FIRMAREA FIRMAUCI FIRMCMAX RAUCT RAUCI RCMAX 
(b)(6 

1 2 1 1 2 4467.69 6894.35 621 B 4467.54 4974.12 621 0.99997 0.72148 1 

2 2 2 1 1 3262.01 3869.32 406 A 3261.50 3668.47 406 0.99984 0.94809 1 

3 1 1 1 1 3459.95 3695.87 748 A 3459.73 3667.11 748 0.99994 0.99222 1 

4 1 2 1 2 3822.01 4266.14 708 B 3821.84 4070.41 708 0.99996 0.95412 1 

5 1 1 1 1 4435.10 4665.31 665 A 4434.87 4655.04 665 0.99995 0.99780 1 

6 1 2 1 2 4999.91 5125.95 1100 B 4999.60 5154.07 1100 0.99994 1.00549 1 

7 I 2 1 l 2 5528.83 5801.75 848 B 5528.52 5815.17 848 0.99994 1.00231 1 

8 I 2 2 1 1 6218.61 6505.20 895 A 6218.35 6531.17 895 0.99996 1.00399 1 

9 l 1 1 1 6230.48 6410.92 1020 A 6230.42 6395.33 1020 0.99999 0.99757 1 

10 l 2 1 2 5589.30 5795.93 840 B 5587.19 5766.33 840 0.99962 0.99489 1 

11 2 1 l 2 3528.37 3694.86 483 B 3529.09 3689.22 483 1.00020 0.99847 1 

u 2 2 l 1 3287.91 3452.63 498 A 3287.83 3503.00 498 0.99997 1.01459 1 

13 1 1 l 1 4264.16 4562.42 525 A 4264.03 4478.32 525 0.99997 0.98157 1 

14 l 2 l 2 3359.04 3581.41 419 B 3358.90 3563.84 419 0.99996 0.99510 1 

15 2 1 1 2 3123.67 3648.42 449 B 3123.91 3576.70 449 1.00008 0.98034 1 

16 2 2 l 1 3635.81 3934.02 530 A 3635.64 3898.59 530 0.99995 0.99099 1 

17 2 1 1 2 4976.30 5362.56 744 B 4976.05 5383.44 744 0.99995 1.00389 1 

18 2 2 1 1 5599.20 5897.24 942 A 5598.97 5972.36 942 0.99996 1.01274 1 

19 l 1 l 1 3863.96 4274.74 602 A 3863.75 4311.80 602 0.99995 1.00867 1 

20 l 2 l 2 4631.29 4976.41 843 B 4631.02 5157.61 843 0.99994 1.03641 1 

21 l 1 l 1 3451.73 3520.50 794 A 3451.56 3541.68 794 0.99995 1.00602 1 

22 1 2 l 2 2809.96 2919.81 502 B 2809.79 2906.57 502 0.99994 0.99547 1 

23 LJ 2 1 l 2 2743.30 2916.96 590 B 2743 .11 2903.55 590 0.99993 0.99540 1 
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Obs subj seq per GRP trt FDAAREA FDAAUCI FDACMAX treat FIRMAREA FIRMAUCI FIRMCMAX RAUCT RAUCI RCMAX 
(b)(6) 

24 2 2 1 1 3010.60 3162.59 530 A 3010.40 3177.89 530 0.99993 1.00484 1 

25 2 1 1 2 4519.47 5177.75 954 B 4519.23 4727.63 954 0.99995 0.91307 1 

26 2 2 1 1 3235.89 3475.95 496 A 3235.71 3352.42 496 0.99994 0.96446 1 

27 1 1 1 1 3745.35 4178.77 489 A 3745.20 4100.11 489 0.99996 0.98118 1 

28 1 2 1 2 4840.16 5273.74 706 B 4839.92 5224.16 706 0.99995 0.99060 1 

29 1 1 1 1 3423.51 3942.26 442 A 3423.41 3718.82 442 0.99997 0.94332 1 

30 1 2 1 2 3286.95 3628.26 503 B 3286.83 3535.47 503 0.99996 0.97443 1 

31 2 1 1 2 3682.42 3826.68 682 B 3682.23 3829.66 682 0.99995 1.00078 1 

32 2 2 1 1 3665.81 3797.17 714 A 3665.67 3832.99 714 0.99996 1.00943 1 

33 1 1 1 1 4119.52 4352.27 634 A 4117.74 4328.64 634 0.99957 0.99457 1 

34 1 2 1 2 4262.79 4432.81 847 B 4262.52 4484.44 847 0.99994 1.01165 1 

35 2 1 1 2 4165.35 4476.37 484 B 4165.20 4345.61 484 0.99996 0.97079 1 

36 2 2 1 1 4260.18 4459.49 584 A 4260.01 4400.83 584 0.99996 0.98685 1 

37 2 1 1 2 3981.01 4820.50 425 B 3980.86 4255.56 425 0.99996 0.88280 1 

38 2 2 1 1 3567.33 3875.89 414 A 3564.81 3866.68 414 0.99929 0.99762 1 

39 1 1 1 1 3534.40 3890.24 427 A 3534.24 3841.68 427 0.99995 0.98752 1 

40 1 2 1 2 3689.89 4041.56 513 B 3689.76 4011.55 513 0.99996 0.99257 1 

41 2 1 1 2 4625.79 5024.00 603 B 4622.43 5041.02 603 0.99927 1.00339 1 

42 2 2 1 1 4307.56 4630.03 497 A 4306.87 4601.91 497 0.99984 0.99393 1 

43 1 1 1 1 2507.42 2684.73 380 A 2492.12 2790.39 380 0.99390 1.03936 1 

44 1 2 1 2 3404.14 3809.87 475 B 3405.68 3693.83 475 1.00045 0.96954 1 

45 2 1 1 2 2421.93 2566.60 394 B 2421.82 2551.66 394 0.99995 0.99418 1 

46 2 2 1 1 2812.47 2942.98 437 A 2812.55 2967.46 437 1.00003 1.00832 1 

47 1 1 1 1 3138.30 3346.63 403 A 3138.20 3351.49 403 0.99997 1.00145 1 

48 1 2 1 2 3031.22 3705.17 397 B 3031.09 3260.74 397 0.99996 0.88005 1 
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NOTE TO REGULATORY PROJECT MANAGER (RPM): Currently there are 
OSI inspections pending for the clinical and analytical sites. 

BIOEQUIVALENCE DEFICIENCIES TO BE PROVIDED TO THE APPLICANT 

ANDA: 203760 

APPLICANT: Perrigo Pharmaceuticals Company 

DRUG PRODUCT: Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 

The Division of Bioequivalence I (DBI) has completed its review of your submission 
acknowledged on the cover sheet and the following deficiencies have been identified: 

Deficiencies Related to Fasting Bioequivalence (BE) Study (# 10825302) 

1.	 Please provide the Certificate of Analysis (CoA) of the reference product lot # 
AEA13B. 

2.	 Per your analytical report for the fasting study (# 10825302), there were seven 
rejected batch runs for albuterol (Run ID #s 1AFGI, 4AFGI, 7AFGI, 8AFGI, 9AFGI, 
13AFGI and 14AFGI). You provided the specific reasons for rejection of the batch 
runs in the analytical report. However, you did not include the original data to support 
the reasons for batch rejections. Therefore, please submit the raw data for calibration 
standards, quality control (QC) samples and study samples, such as peak area of 
analyte and internal standard, calculated concentration, etc. of the failed batches. 

In addition, you did not include those rejected batches in the calculation of repeat 
percentage in the “Reanalysis of Study Samples” Table. For the future submissions, 
please include all analytical repeats, including failed repeat runs, in the “Reanalysis of 
Study Samples” Table. 

Deficiencies Common to ALL In Vitro Equivalence Studies 

3.	 Please provide detailed study reports for all the in vitro equivalence studies. 

4.	 Manual actuation was used for conducting Single Actuation Content Test, 
Priming/Re-Priming, Aerodynamic Particle Size Distribution by Cascade Impaction 
and Particle Size Distribution by Laser Diffraction. You only indicated that both test 
and reference products were tested under the same instrumental conditions. Please 
provide the information regarding whether the test was conducted under blinded 
conditions to avoid the operator’s bias. 

5.	 For Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic 
Particle Size Distribution by Cascade Impaction Study you did not provide 100% raw 
numerical data (analyst’s printouts) for all analytical runs (accepted and rejected) 
conducted during the HPLC sample analysis of these studies. The raw numerical data 
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should include the data of peak area/height for the drug, dilution factor (if any), and 
the corresponding concentration for each assayed and reassayed sample of all 
samples, calibration standard concentration samples, and quality control samples. 

6.	 Please submit 20% of the chromatograms from Single Actuation Content Study, 
Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution by 
Cascade Impaction Study. 

Deficiencies Related to Single Actuation Content (SAC) through Container Life Test 

7.	 You did not provide the validation data for the manual spray pump actuator for the 
SAC testing. Please submit the data using formatted summary tables. You may 
reference the CTD tables designed for nasal spray drug products (where applicable) 
from the FDA’s website at the following location: 
http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/HowDrugsareD 
evelopedandApproved/ApprovalApplications/AbbreviatedNewDrugApplicationAND 
AGenerics/UCM209446.pdf 

8.	 Please indicate if stock solutions and working standards underwent freeze-thaw 
cycles prior to use. If so, please submit the appropriate data to demonstrate stability. 

9.	 Please provide working standards refrigerator stability data. 

Deficiencies Related to Priming/Re-Priming Tests 

10. As per the in vitro summary tables you submitted, the Priming and Re-priming study 
(b) (4) was conducted between February – April 2009. However, your SOP -

(b) (4)  for Priming and Re-priming testing was effective from 06/17/2011. Please 
justify how you objectively conducted the study without a pre-established SOP. 

Deficiencies Related to Aerodynamic Particle Size Distribution (APSD) by Cascade 
Impactor (CI) Test 

11. You did not provide number of actuations (i.e., how many actuations were employed 
in the CI test) and the sequential number of actuation (e.g. the 6th-11th 
sprays/actuations) used in the Cascade Impaction test. Please provide this 
information. 

12. According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, 
the APSD test should be performed at both beginning and end lifestages of the 
product. However, you only conducted the test at the beginning lifestage, indicated in 
your SAS dataset as “B”. Please conduct the test at both beginning and end lifestages 
of the product as recommended by Albuterol Sulfate MDI guidance. 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/G 
uidances/UCM346985.pdf 
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13. Please specify how many quality control samples were used in each analytical tun 
and at what concentrations. According to the Guidance for Indust1y: Bioavailability 
and Bioequivalence Studies for Nasal Aerosols and Nasal Sprays for Local Actions 
(April 2003): "analytical rnns include at least three or more concentrations ofquality 
control samples that represent the entire range ofthe standard curve or the expected 
concentration range of sarnples from the various stages of the CJ. " This is also 
applicable to the same test of inhalation drng product. 

Deficiencies Related to Spray Pattern Test 

14. According to the Drng Specific Bioequivalence Guidance of Albuterol Sulfate MDI, 
the Spray Pattern should be perfo1med at the beginning lifestage of the product at two 
different distances from the actuator orifice. The selected distances should be at least 
3 cm apat1 and based on the range of 3 to 7 cm from the reference product 
mouthpiece. It should also be noted that the distance between the actuator orifice 
and the point of spray pattern measurement should be the same for test and 
reference products. 

In the cunent ANDA, you conducted spray pattern test at 3 cm and 6 cm from the 
actuator mouthpiece. However, it is not clear from your submission whether the 
selected 3 cm and 6 cm distances ai·e from the actuator mouthpiece of the reference 
product. Therefore, please clarify whether the 3 cm and 6 cm distances ai·e from the 
reference product actuator mouthpiece. In addition, please confirm whether the 
distances between the actuator orifice to the point of spray pattern measurements are 
the same for the test and reference products. 

15. According to the in vitro summai table provided in Module 5.2, the effective date of 
both SOP !bl\il was Janua1y 8, 2009. However, 
according to the SOP Cbl !4 , the effective date of 
both the SOPs was July 21, 2011. Please clarify this discrepancy. 

16. Please provide the Inte1mediate Precision (By Date) data for the validation of the 
spray pattern test. 

17. You provided the spray pattern images and the accompanying raw data for 20% 
samples at both 3 cm and 6 cm distances. However, it is not clear from your 
submission whether the images are of the test or reference product. Please clarify. 

Deficiencies Related to Plume Geometry Test 

18. Please clai1fy whether the 6 cm distance selected for the Plume Geometry test is from 
the reference product actuator mouthpiece. In addition, please confum whether the 
distances between the actuator orifice to the point of spray pattern measurements are 
the same for the test and reference products. 

19. Please provide the Inte1mediate Precision (By Date) data for the validation of the 
plume geometry test. 
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Deficiencies Related to Pharmacodynamic (PD) Study (# PRG-723) 

20. Please provide the certificate of analysis of the reference product lot # PAEF75A. 
(b) (6) 21. You only provided the case report forms of subject #s . 

Please provide the case report forms of all subjects included in the pharmacodynamic 
study. 

22. In your submission (Module 5.3.4.1) for the study design of PD study (# PRG-723), 
you indicated that “placebo MDI” was used in treatments 1 through 5. However, you 
did not specify whether the “placebo MDI” is the test or reference product placebo. 
Please clarify which placebo, test or reference placebo, were used in each treatment in 
your PD study. In addition, please provide the formulation of the placebo product. 

Deficiency Related to Inspection Findings by the Office of Scientific Investigations 
(OSI): 

(b) (4) 23. Following the inspection of the analytical site , 
(b) (4) by the Office of Scientific Investigation (OSI) 

(for the BE studies from other applications), Form FDA-483 was issued. 
Subsequently, the analytical site provided its responses to Form 483 and those 
responses were included in the final evaluation by the OSI. 

For considering the impact of similar study conduct and site practices by the same 
analytical facility on the BE study of the current ANDA, the DBI reviewed the above 
OSI inspection report and found that the following objectionable finding by the OSI 
at the analytical site could potentially compromise the integrity of the study of the 
current application as well: 

Failed to demonstrate analyte stability under the actual conditions of sample 
handling and storage. 

Please address the above systemic finding by the OSI with respect to its impact on the 
fasting BE study (# 10825302) of the current ANDA. 

Please note that the bioequivalence comments provided in this communication are 
comprehensive as of issuance. These comments are subject to revision if additional 
concerns raised by chemistry, manufacturing and controls, microbiology, labeling, other 
scientific or regulatory issues or inspectional results arise in the future.  Please be advised 
that these concerns may result in the need for additional bioequivalence information 
and/or studies, or may result in a conclusion that the proposed formulation is not 
approvable. 
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Sincerely yours, 

{See appended electronic signature page} 

Wayne DeHaven, Ph.D 
Acting Director, Division of Bioequivalence I 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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4.8 Outcome Page 

ANDA: 203760 

COMPLETED ASSIGNMENT FOR 203760 ID: 22803 

Reviewer: Kundoor, Vipra Date Completed:
 
Verifier: Date Verified:
 
Division: Division of Bioequivalence
 

Description:
 

Productivity: 
ID Letter Date Productivity Category Sub Category Productivity Subtotal 

22803 12/16/2011 Bioequivalence Study 
(REGULAR) 

Fasting Study 1 1 

22803 12/16/2011 Bioequivalence Study 
(REGULAR) 

In Vitro Study (nasal or other dosage 
forms, each study type) 

1 1 

22803 12/16/2011 Bioequivalence Study 
(REGULAR) 

In Vitro Study (nasal or other dosage 
forms, each study type) 

1 1 

22803 12/16/2011 Bioequivalence Study 
(REGULAR) 

In Vitro Study (nasal or other dosage 
forms, each study type) 

1 1 

22803 12/16/2011 Bioequivalence Study 
(REGULAR) 

In Vitro Study (nasal or other dosage 
forms, each study type) 

1 1 

22803 12/16/2011 Bioequivalence Study 
(REGULAR) 

In Vitro Study (nasal or other dosage 
forms, each study type) 

1 1 

22803 12/16/2011 Bioequivalence Study 
(REGULAR) 

In Vitro Study (nasal or other dosage 
forms, each study type) 

1 1 

22803 12/16/2011 Bioequivalence Study 
(REGULAR) 

Pharmacodynamic Pivotal Study 1 1 

Total: 8 
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	This addendum is to update the cover page of the amendment assessment dated 1/29/2019. The updates include: 1) 11/16/2011 was updated to 12/16/2011 in the Original Submission Date(s); 2) 03/09/2012 Re-submission (SD2) and 05/18/2012 Formulation Tablet (SD6) were added to Submission Date(s) of Amendment(s) Under Review. 
	1

	The 12/16/2011, 3/9/2012 and 5/18/2012 submissions were assessed and documented in the assessment of 08/04/2014.
	2 

	The application remains adequate. No letter will be communicated to the applicant from this addendum. 
	2 
	2 
	2 
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	Clinical Site 
	Clinical Site Address 
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	Formulation Will Response to CR Result in a Reformulation? 
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	Pharmacodynamic Bioequivalence Study 
	90 mcg/ actuation 
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	Roy J and Lucille A Carver College ofMedicine Depa1iment ofPediatrics, Allergy/Pulmona1y 
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	Spruianbw·g Medical Research Site 7 AARA Research Center 
	f 

	1.s ite 1 1600 SW Archer Road Gainesville, FL 32610-0486 
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	~ 
	17 5 Country Club Drive, Suite lOOA Stockbridge, GA 30281 
	fil!!-2 
	485 Simuel Road Spruianbmg, SC 29303 Site 7 9900 N Central Expy, Suite 555Dallas, TX 75231 
	f 
	I 

	Backlog, Year 1 and Year 2 
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	1, 2, 6, 29, 34 
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	DYES 181 NO 
	Study/Test Type 
	Fasting BE Study 
	Pharmacodynamic BE Study 
	In vitro BE study # .TTP-CBJ-M0050 .
	In vitro BE study # TTP-CBJ-M0282: Single Actuation Content through 
	In vitro BE study # TTP-CBJ-M0282: Single Actuation Content through 
	In vitro BE study # TTP-CBJ-M0282: Single Actuation Content through 
	0.09 mg Base/Inhalation 
	181 Adequate 0 Inadequate 0 Not Applicable 

	Container Life 
	Container Life 

	In vitm BE study # TTP-CBJ-M0282: Priming and Reptiming 
	In vitm BE study # TTP-CBJ-M0282: Priming and Reptiming 
	0.09 mg Base/Inhalation 
	181 Adequate 0 Inadequate 0 Not Applicable 


	In vitro BE study # TTP-CBJ-M0282: Aerodynamic Pa11icle Size Disttibution by Cascade Impaction 
	In vitro BE study # TTP-CBJ-M0282: S1nay Pattern 
	In vitro BE study # .TTP-CBJ-M0282: .Plume Geometry .
	Strength (e.g., xx µg/inhalation) 
	0.09 mg Base/Inhalation 
	0.09 mg Base/Inhalation 
	0.09 mg Base/Inhalation 
	0.09 mg Base/Inhalation 
	0.09 mg Base/Inhalation 
	0.09 mg Base/Inhalation 
	Review Result 
	181 Adequate 0 Inadequate 0 Not Applicable 
	181 Adequate 0 Inadequate 0 Not Applicable 
	181 Adequate 0 Inadequate 0 Not Applicable 
	181 Adequate 
	0 Inadequate 
	0 Not Applicable 
	181 Adequate 0 Inadequate 0 Not Applicable 
	181 Adequate 0 Inadequate 0 Not Applicable 
	EXECUTIVE SUMMARY 
	This is a review of the amendment dated 11/30/2018. 
	In the original submission and subsequent amendments, the applicant submitted the results of the studies listed in the table below comparing the test product (Perrigo 
	Pharmaceutical Company’s Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation) to the corresponding reference product (Teva Global’s ProAir® HFA (albuterol sulfate) Inhalation Aerosol, 0.09 mg Base/Inhalation). All the studies are adequate except the pharmacodynamic (PD) study # PRG-723 due to deficiency related to the Office of Study Integrity and Surveillance (OSIS)’s inspection. 
	1, 2, 3, 4, 5, 6

	Table
	TR
	Test Batch # 
	Reference Batch # 
	Dose counter? 
	Relevant to BE determination? 
	Review Results for the relevant BE studies 

	Fasting Study # 10825302 
	Fasting Study # 10825302 
	08MM-050 
	AEA13B 
	No for both T and R 
	Yes 
	Adequate 

	PD Study # PRG-723 
	PD Study # PRG-723 
	08MM-050 
	AEA13B 
	No for both T and R 
	Yes 
	Inadequate 

	In vitro 
	In vitro 
	08MM-050, 
	AEA13B, 
	No for both T 
	Yes 
	Adequate 

	bioequivalence 
	bioequivalence 
	08MM-034, 
	AEA12C, 
	and R 

	(BE) study # TTP-CBJM0050 
	(BE) study # TTP-CBJM0050 
	-

	08MM-039 
	AEA14A 

	In vitro BE 
	In vitro BE 
	15MM-023, 
	DAC23A, 
	Yes for both 
	Yes 
	Adequate 

	study # TTP
	study # TTP
	-

	16MM-002, 
	DAC34A, 
	T and R; T 

	CBJ-0282 
	CBJ-0282 
	16MM-003 
	DAC36A 
	has optimized actuator 


	In the current amendment dated 11/30/2018, the applicant provided the response to OSIS 
	related BE deficiency. Per the Division of Bioequivalence I (DBI)’s consult request, OSIS evaluated the applicant’s response and considered the data in the study report for study PRG-723 are reliable to support a regulatory decision. The assessor re-evaluated the data of the PD study # PRG-723 and found it adequate. 
	7

	The application is adequate. 
	2..REVIEW OF THE APPLICANT’S RESPONSE TO BIOEQUIVALENCE DEFICIENCY 
	2.1..Evaluation of the impact of revised Product-Specific Guidance (PSG) for Albuterol Sulfate Inhalation Aerosol on the BE studies of the current application 
	The original assessments of the pharmacokinetic (PK) study # 10825302, in vitro BE studies # TTP-CBJ-M0050 and pharmacodynamic (PD) study # PRG-723 were conducted based on the PSG for Albuterol Sulfate Inhalation Aerosol dated Jun 2013. The PSG was then revised in Dec 2016. The evaluation of the impact of the revised PSG dated Dec 2016 is as follows: 
	8
	9

	Recommendations 
	Recommendations 
	Recommendations 
	Difference between the PSGs dated Jun 2013 and Dec 201610 
	Assessor’s Comments 

	PD study 
	PD study 
	The PSG dated Dec 2016 removed the following recommendation: Baseline PC20 or PD20 on each study day should be within a two-fold dilution (i.e., within 50-200 %) of the value measured on the qualifying day. 
	The PD study # PRG-723 in the current application did not measure baseline PC20 challenge on each study day, which is in line with the current PSG dated Dec 2016. This was also discussed in the review of controlled correspondence (CC) # 4271511. Therefore, the revised PSG dated Dec 2016 has no impact on the PD study # PRG-723. 

	TR
	Other minor edits to be consistent with other PSG for MDI products 
	No impact 

	PK study 
	PK study 
	Remain the same 
	No impact 

	In vitro BE studies 
	In vitro BE studies 
	The PSG dated Dec 2016 changed the term from “actuator tip” to “actuator mouthpiece” for plume geometry study. 
	Both in vitro BE study # TTP-CBJ-M005012 and in vitro BE study # TTP-CBJ-028213 measured plume geometry at a single delay time while the fully developed plume is still in contact with the ‘actuator mouthpiece’. Therefore, the revised PSG dated Dec 2016 has no impact on in vitro BE studies 


	Conclusion: The revised PSG for Albuterol Albuterol Sulfate Inhalation Aerosol dated Dec 2016 has no impact on the current application. 
	 GlobalSubmit Review; ANDA 203760; Module 5.3.1.2 Test Methods (Page 5 of 52); Submitted 03/09/2012;  GlobalSubmit Review; ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 21 of 407); Submitted 04/13/2017; 
	85.pdf
	https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM3469 

	10 
	http://panorama.fda.gov/task/view?ID=54ee35f40008767878f9a2eaafab4564 
	http://panorama.fda.gov/task/view?ID=54ee35f40008767878f9a2eaafab4564 

	11 
	http://panorama.fda.gov/task/view?ID=546669ea0017fdd5cca5e468b8b066ca 
	http://panorama.fda.gov/task/view?ID=546669ea0017fdd5cca5e468b8b066ca 

	12
	\\cdsesub1\evsprod\anda203760\0001\m5\53-clin-stud-rep\531-rep-biopharm-stud\5312compar-ba-be-stud-rep\in-vitro-bio-study\methods.pdf
	-

	13
	\\cdsesub1\evsprod\anda203760\0028\m5\53-clin-stud-rep\531rep-biopharm-stud\5313-in-vitro-in-vivo-corr-stud-rep\characterization-study\invitro-be-m0282.pdf 
	-


	2.2 BE Deficiency 
	Deficiency Related to the Pharmacodynamic Study (PRG-723) 
	The Office of Study Integrity and Surveillance (OSIS) evaluated your response to the bioequivalence deficiency, amendment dated August 31, 2018, and has the following comments. 
	(b) (4) 
	Please provide the audit trails from 
	related to the Master Randomization Code (MRC) and scratch-off labels. The audit trails should include all activity related to the MRCs and scratch-off labels prior to the enrollment of the first study subject and until the date of the last FDA inspection (January 9, 2015). 
	2.3 Applicant’s Response 
	As requested, Perrigo submits the audit trails of the Master Randomization Code (MRC) and the audit trails from the production of the clinical labeling, inclusive of the scratch-off kit labels, downloaded by  and supplied to us. The audit trails show all activity related to the MRCs and scratch-off labels from prior to enrollment of the first study subject through 2018. The documents demonstrate that: 
	(b) (4) 

	x
	(b)  used two MRCs to print two batches of clinical labeling for 
	(4) 

	Perrigo’s study, as described in Perrigo’s ANDA.. x The two MRCs used to print Perrigo’s clinical labels match the MRCs in .Perrigo’s ANDA.. 
	x
	(b)  printed labels for Perrigo’s study only in January 2010 (for 
	(4) 

	MRC #1) and April 2010 (for MRC #2). 
	x MRC #1 and MRC #2 were never modified. 
	x No activity occurred for the MRCs between April 2010 and August 2018. 
	x No activity occurred related to label printing between April 2010 and October 
	2015. 
	In the sections below, for ease of understanding, Perrigo describes the organization of the audit trail documents and the specific data supporting the above conclusions. 
	i. Audit Trails for Master Randomization Codes 
	(b) (4) 
	Assignment Set #1 
	Assignment Set #1 was created on December 29, 2009 with Transaction #1 and includes Transactions #1 and #2. It was never used in the Perrigo study. As previously described in Perrigo’s response to CRL#4 (Affidavit from 
	(b) (4) 

	 in Sequence 0037),  generated Assignment Set #1 as a preliminary MRC with 10 treatment sequences. Prior to study enrollment, however, Perrigo reduced the number of treatment sequences from 10 to 5. 
	(b) (4) 

	The transactions in the audit trail for Assignment Set #1 show the following: x Transaction #1 (December 29, 2009) -Creation of this preliminary MRC with 10 treatment sequences x Transaction #2 (January 14, 2010) -Quarantine of Assignment Set #1, noting 
	that it was retained as an “unused entity” and therefore not a viable MRC 
	used in the Perrigo study 
	Assignment Set #2 
	Assignment Set #2 was created on January 14, 2010 with Transaction #3 and includes Transaction #3, #4, #8 and #9.1 Assignment Set #2 contains 5 treatment sequences and corresponds to MRC #1 for subjects 001-100 in the Perrigo study. 
	The transactions in the audit trail for Assignment Set #2 show the following: x Transaction #3 (January 14, 2010) – Creation of MRC #1 with 5 treatment sequences x Transaction #4 (January 18, 2010) -Approval of MRC #1 prior to the production of clinical study materials commencing on January 21, 2010 x Transactions #8 and #9 (August 2, 2018) -Query of MRC #1 at Perrigo’s request to retrieve information to respond to CRL #4. 
	Assignment Set #3 
	Assignment Set #3 was created on April 12, 2010 with Transaction #5 and includes Transaction #5, #6, #7, and #10. Assignment Set #3 contains 5 treatment sequences and corresponds to MRC #2 for subjects 101-210 in the Perrigo study. 
	The transactions in the audit trail for Assignment Set #3 show the following: x Transaction #5 (April 12, 2010) – Creation of MRC #2 with 5 treatment sequences x Transaction #6 (April 12, 2010) – Modification of number of subjects in MRC #2 from 265 to 210 x Transaction #7 (April 21, 2010) -Approval of MRC #2 prior to the production of clinical study materials commencing on April 22, 2010 x Transaction #10 (August 2, 2018) -Query of MRC #2 at Perrigo’s request to retrieve information to respond to CRL #4 
	The MRCs provided in the audit trails correspond to the MRCs in Perrigo’s 
	ANDA. The 
	(b) audit trails demonstrate that the MRCs for Perrigo’s 
	(4) 

	study remained the same from their initial generation in January and April 2010 (shown in Transaction 3 and Transaction 5), through the FDA inspection on January 9, 2015, and indeed through 2018 (shown in Transaction 9 and Transaction 10). The last substantive transaction was the approval of MRC #2 in April 2010 (Transaction 7). The audit trail then shows no activity until Transactions 8, 9 and 10, which were queries of the MRCs in August 2018 to retrieve information for the response to CRL #4. 
	ii. Audit Trails for Scratch-Off Labels 
	The 
	(b)  system also provides a comprehensive audit trail of the production of scratch-off labels, canister labels and actuator labels printed from the Perrigo Model in a document titled “Model Log Report.” Page 1 of the Model Log Report identifies the model as PRR PRG-723 (the Perrigo Model). In total, there are 197 ‘Transactions’ in the Model Log Report. The breakdown of Transactions is as follows: 
	(4) 

	Figure
	The final 3 Transactions of the Model Log Report audit trail record the following: x Transaction #195 (April 29, 2010), last clinical supply produced at the end of 
	the production run (sample reprint) x Transaction #196, (October 2, 2015), query at Perrigo’s request to retrieve 
	information to respond to CRL #2. 
	x Transaction #197, (August 2, 2018), query at Perrigo’s request to retrieve 
	information to respond to CRL #4. 
	The audit trail shows there was no access to the scratch-off labels or any clinical supplies between the period of April 29, 2010 and January 9, 2015. After the printing of the labels in 2010 for the study, the only access to the system occurred on October 2, 2015 and August 2, 2018 after the date of the last FDA inspection at Perrigo’s request to retrieve information to respond to CRL#2 and CRL#4 respectively. 
	(b) (4) 

	Perrigo is confident the audit trails provided in this Bioequivalence response establish without question the integrity of Pharmacodynamic study PRG-723 and fully addresses the request of the Office of Study Integrity and Surveillance. 
	2.4 Assessor’s Comment 
	Per the Division of Bioequivalence I (DBI)’s consult request, the Office of Study Integrity and Surveillance (OSIS) evaluated the applicant’s response as follows: 
	14

	In the documentation provided in Perrigo’s complete response amendment dated August 31, 2018, I was previously unable to verify the sequence of treatments actually administered to subjects in study PRG723. Using the audit trails provided in the current response amendment, I was able to confirm that the sequence of treatments in the original randomization schedule and the treatment assignments in each kit are consistent with the sequence of treatments (i.e., DECAB, CDBEA, BCADE, EADBC, and ABECD) in the stud
	OSIS’s Recommendations: 
	Based on the audit trails provided in the complete response amendment dated November 30, 2018, the data in the study report for study PRG-723 are reliable to support a regulatory decision. 
	Therefore, all PD study related deficiencies have been addressed except for the data reliability from the California Allergy & Asthma Medical Group. The assessor copies the deficiency issued on 09/21/2015, applicant’s response on 04/13/2017 and BE assessor’s comment on 09/08/2017 below for the reference: 
	15

	BE Deficiency 
	Investigational records were not retained. Specifically, three randomized subjects' and ten screen-failed subjects' bioequivalence study Source Records, Informed Consent Forms and Case Report Form Files were missing and could not be 
	located during the inspection. The following subjects’ entire study records were 
	missing: 
	Screening Number / Randomization Number 
	(b) (6) 
	GDRP, ANDA 203760; OSIS memo 2019-01-8.pdf (Completed 01/08/2019); .GDRP, ANDA-203760; A203760N000DB_NA04132017 (Completed 09/08/2017);..
	14 
	http://panorama.fda.gov/task/view?ID=5c12a35e00d018462807b37e0cb7cd3d.
	http://panorama.fda.gov/task/view?ID=5c12a35e00d018462807b37e0cb7cd3d.

	15 
	http://panorama.fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f88147efa5..
	http://panorama.fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f88147efa5..


	(b) (6) 
	Applicant’s Response 
	Perrigo acknowledges the above comment. The attached statistical report (Attachment F, provided in section 5.3.4.1) demonstrates that, when the 3 
	randomized subjects referenced above, as well as the entire clinical site’s data, 
	are removed from the study analysis, the 90% CI is still contained entirely between 67-150%. 
	Assessor’s Comment 
	Since the PD study is not acceptable per the evaluation in Section 4.5, the recalculation is not performed at this time by the reviewer. 
	The original BE assessment already deemed the PD study met the BE criteria of 67% 150% when all data were included in the dose-scale analysis. Here, the BE assessor re
	-
	-

	(b) (6) 
	evaluated the PD study data by 1) excluding 3 affected subjects 
	and 2) excluding all the data from the California Allergy & Asthma Medical Group (Site 4). The results are shown below: 
	Data 
	Data 
	Data 
	Assessor’s Results 
	Applicant’s Results16 

	N 
	N 
	F (T/R) 
	90% CI 
	N 
	F (T/R) 
	90% CI 

	All17 
	All17 
	93 
	1.17 
	102.68% -132.85% 
	93 
	1.16 
	102.3% -133.0% 

	Excluding 3 subjects 
	Excluding 3 subjects 
	90 
	1.16 
	101.83% -132.71% 
	90 
	1.16 
	102.8% -133.2% 

	Excluding all subjects from Site 4 
	Excluding all subjects from Site 4 
	66 
	1.12 
	98.33% -125.46% 
	66 
	1.14 
	100.4% -128.4% 


	The assessor’s results are similar to the applicant’s results for all three datasets above. 
	The minor difference could be caused by that the assessor bootstrapped the data 10,000 times whereas the applicant only bootstrapped the data 2,000 times. Nevertheless, both the assessor and applicant’s results meet the BE criteria of 67.00% -150.00%. 
	16

	GlobalSubmit Review; ANDA 203760; Module 5.3.4.1 Attachment F –Dose Scale Model Report; .Submitted 04/13/2017; DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review)..
	16 
	\\cdsesub1\evsprod\anda203760\0028\m5\53-clin-stud-rep\534-rep-human-pdstud\5341-healthy-subj-pd-stud-rep\study-prg-723\model-rpt-attach-f.pdf.
	-
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	The PD study # PRG723 is adequate. 
	2.5 R Output 
	Study 
	Study 
	Study 
	Dataset 
	R Code 
	R Output 

	PD Study 
	PD Study 
	exclude 3 subjects 
	R Code 
	Output 

	# PRG723 
	# PRG723 
	exclude site 4 
	R code 
	Output 


	BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT 
	ANDA: 203760 
	APPLICANT: Perrigo Pharmaceutical Company 
	DRUG PRODUCT: Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 
	The Division of Bioequivalence I (DBI) has completed its review and has no further questions at this time. 
	The bioequivalence comments provided in this communication are comprehensive as of issuance. However, these comments are subject to revision if chemistry, manufacturing and controls, microbiology, labeling, or other scientific, regulatory or inspectional issues or concerns arise in the future.  Please be advised that these concerns may result in the need for additional bioequivalence information and/or studies, or may result in a conclusion that the proposed formulation is not approvable. 
	Sincerely yours, 
	{See appended electronic signature page} 
	Bing V. Li, Ph.D. Director, Division of Bioequivalence I Office of Bioequivalence Office of Generic Drugs Center for Drug Evaluation and Research 
	3 
	3 
	3 
	COMPLETED ASSIGNMENT FOR 203760 ID: 37658  

	Reviewer: Zhang, Zhen Verifier: , Division: Division of Bioequivalence Description: Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation (SD44) 
	Reviewer: Zhang, Zhen Verifier: , Division: Division of Bioequivalence Description: Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation (SD44) 
	Date Completed: Date Verified: 


	Items: 
	ID 
	ID 
	ID 
	Letter Date 
	Productivity Category 
	Sub Category 
	Score 
	Subtotal 

	37658 
	37658 
	11/30/2018 
	BIO 
	ANDA Amendment [1] 
	1 
	1 

	37658 
	37658 
	11/30/2018 
	BIO 
	Consult Review (For Consults to Other Office) [1] 
	1 
	1 

	37658 
	37658 
	11/30/2018 
	Parallel 
	Minor Amendment (Original or Supplement) [1] 
	1 
	1 

	37658 
	37658 
	11/30/2018 
	Parallel 
	Review of the Consult Response and Formal Consult to DB [1] 
	1 
	1 

	37658 
	37658 
	11/30/2018 
	Parallel 
	Pre-Screening [0.25] 
	0.25 
	0.25 

	TR
	Total: 
	4.25 


	DIVISION OF BIOEQUIV ALEN CE REVIEW .FOR PRESSURIZED MEIERED DOSE INHALATION PRODUCTS .
	ANDA No. .Drug Promct Name .Strength(s) .AwUcant Name .
	.Awlicant AM·ess .
	IB Contact Name and US Mailing AM·ess 
	IB Contact Telepione Number IB Contact Fax Number Original Submission Date(s) 
	Submission Date(s) of Amendment(s) Under Re'iew 
	Primary Re'ielWr Secondary Re'ielWr Tertiary Re'ielWr 
	203760 
	Albuterol Sulfate h1halation Aerosol 
	0.09 mg Base/fuhalation 
	Penigo Phanmceutical Co~any 
	515 F.astem Ave Allegan, Ml, USA 49010 
	Matthew Popowski, Senior Regulatory Affairs Project Manager 3940 Quebec Ave North Minneapolis, MN, USA 55427 
	I !bH&I 
	763-732-0509 
	11/ 16/2011 
	07/03/2013 Major am~ndm!nt to support the addition ofan integrated 
	dose counter to the rretered doseinhaler (SDlO) 
	04/24/2015 Post-CR m!eting request (SD20) 
	07/01/2015 Response to co~lete response letter dated 04/13/2015 
	(SD22) 
	10/05/2015 Post-CR meeting request (SD24) 
	04/13/2017 Major ammdn~nt (SD29) 10/23/2017 Meeting Request(SD31) 12129/2017 Major arrendm!nt (SD34) 
	04/26/2018 Response to IR request (SD37) 
	08/31/2018:Multipe Categories (SD 38) 
	Zhen Zhang, Ph.D. 
	Vipra Kundoor, Ph.D. 
	Qing Liu, Ph.D. 
	Study Number(s) .Study Type(s) .Strength(s) .Clinical Site .
	Clinical Site Address .
	Analytical Site .Analytical Site Address .Study Number(s) .Study Type(s) .Strength(s) .In Vitro Test Site .
	10825302 
	Fasting 
	2 x 90 m;g actuations (total dose = 180 m:g) 
	Novum Phanmceutical Research Se1vices 
	Wilcrest G-een Office Park, 3320 Walnut Bend lane, Houston,TX 77042-4712 
	!bT~ 
	TIP-CBJ-MOOSO I TIP-CBJ-M>0132 I TIP-CBJ-0282 
	In 'itro Bioe<plivalence Study 
	90 m:g/ actuation 
	(1))\.4 
	In Vitro Tes t Site AM·ess 
	In Vitro Tes t Site AM·ess 
	S tudy Number(s) S tudy Type(s) sn·ength(s) 

	Clinical Site 
	Clinical Site Address 
	OSIS Status 
	Formulation 
	Will Response to CR Resultin a Reformulation? Deficiency Classification 
	Will Response to CR Resultin a Reformulation? Deficiency Classification 
	PRG-723 

	Pharmacodynamic. Bioequh'alence Study 
	90 m::g/ actuation 
	Site 1 University ofFlorida 
	Asthma Research lab Site 2 Roy Jand Lucille A Carver College ofMedicine Department ofPediatrics, Allergy/Puhmnaiy 
	Site 3 Allergy & Asthtm Diagnostic Treatment Center Site.4 
	California Allergy & Asthtm Medical Guup fil!U Clinical Research Atlanta Site 6 Spartanburg Medical Research 
	fil!tl 
	AARA Research Center 
	Site 1 1600 SW Archer Road 
	Giinesville, FL 32610-0486 Site 2 TI1e University oflowa 
	200 Hawkins Drive 
	Iowa City, Iowa 52242-1083 Site3 2300 Centerville Road Tallahassee, FL 32308 Site 4 11645 Wilshire Blvd, Suite 1155 Los Angeles, CA 90025 Site 5 175 Country Ch1b Dtive, Suite lOOA Stockb1idge, GA. 30281 
	fil!U 485 Sim1el Road Spartanburg, SC 29303 Site 7 9900 N Central Bq>y, Suite 555 Dallas, TX 75231 
	Backlog, Year 1 anANDAs D Peming ~ Complete 
	Backlog, Year 1 anANDAs D Peming ~ Complete 
	Backlog, Year 1 anANDAs D Peming ~ Complete 
	d Year 2 
	Post October 1. 2014ANDAs D To Be Determined by OSIS D Pencing For Cause Inspection D Complete 

	~Adequate 
	~Adequate 
	D Inadequate 

	0 Possibly 
	0 Possibly 
	~ No 
	0 NIA 

	D Major 
	D Major 


	Owrall Re'ffew Result Re\ised'New Draft Guidance Generated as Part of Current Re\iew Bioe<,nwlence study Tracking/S URJOrting Document # 
	Owrall Re'ffew Result Re\ised'New Draft Guidance Generated as Part of Current Re\iew Bioe<,nwlence study Tracking/S URJOrting Document # 
	Owrall Re'ffew Result Re\ised'New Draft Guidance Generated as Part of Current Re\iew Bioe<,nwlence study Tracking/S URJOrting Document # 
	~ Mnor 0 N/ A (Re\<iew is Adequate) 0 Adequate ~Inadequate DYES ~NO Strength Study/Test Type (e.g., xx µg/inhalation) 
	Re'ffew Result 

	1, 2, 6 
	1, 2, 6 
	Fasting BE Study 
	0.09 mg Base/Inhalation 
	~Adequate 0 Inadequate 0 Not Awficable 

	1, 2, 6, 29, 34, 37 38 
	1, 2, 6, 29, 34, 37 38 
	Pharmacodynamic BE Study 
	0.09 mg Base/Inhalation 
	0 Adequate ~ Inadequate 0 Not Awficable 

	1, 2, 6, 29 
	1, 2, 6, 29 
	In "itro BE study # TIP-CBJ-MOOSO 
	0.09 mg Base/Inhalation 
	~Adequate 0 Inadequate 0 Not Awficable 

	1, 2, 6, 29, 34 
	1, 2, 6, 29, 34 
	In "itro BE study # TIP-CBJ-M0282: SingleActuation Content through Container Life 
	0.09 mg Base/Inhalation 
	~Adequate 0 Inadequate 0 Not Awficable 

	1, 2, 6, 34, 37 
	1, 2, 6, 34, 37 
	In "itro BE study # TIP-CBJ-M0282: Ptiming and Repl'iming 
	0.09 mg Base/Inhalation 
	~Adequate 0 Inadequate 0 Not Awficable 

	1, 2, 6, 29, 34 
	1, 2, 6, 29, 34 
	In "itro BE study # TIP-CBJ-M0282: Aerodynamic Particle SizeDistl'ibution by Cascade Impaction 
	0.09 mg Base/Inhalation 
	~Adequate 0 Inadequate 0 Not AJP.icable 

	1, 2, 6, 29, 34 
	1, 2, 6, 29, 34 
	In "itro BE study # TIP-CBJ-M0282: Sprny Pattern 
	0.09 mg Base/Inhalation 
	~Adequate 0 Inadequate 0 Not AJP.icable 

	1, 2, 6, 29, 34 
	1, 2, 6, 29, 34 
	In \itro BE study # TIP-CBJ-M0282: Plume Geomett-y 
	0.09 mg Base/Inhalation 
	~Adequate 0 Inadequate 0 Not AJP.icable 


	EXECUTIVE SUMMARY 
	This is a review of the amendment dated 08/31/2018 of ANDA 203760. 
	In the original submission and subsequent amendments, the applicant submitted the results of the following studies comparing the test product (Perrigo Pharmaceutical 
	Company’s Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation) to the corresponding reference product (Teva Global’s ProAir® HFA (albuterol sulfate) Inhalation Aerosol, 0.09 mg Base/Inhalation). All the studies are adequate except pharmacodynamic study # PRG-723 due to deficiency related to the Office of Study Integrity and Surveillance (OSIS)’s inspection as shown in the table below. 
	1, 2, 3, 4, 5

	Test Batch 
	Test Batch 
	Test Batch 
	Reference 
	Dose 
	Relevant to BE 
	Review Results 

	# 
	# 
	Batch # 
	counter? 
	determination? 
	for the relevant 

	TR
	BE studies 


	Fasting Study # 
	08MM-050 
	AEA13B 
	No for both T 
	Yes 
	Adequate 
	10825302 
	and R 
	Pharmacodynamic 
	08MM-050 
	AEA13B 
	No for both T 
	Yes 
	Study # PRG-723 
	and R 
	Inadequate 
	In vitro BE study 
	In vitro BE study 
	In vitro BE study 
	08MM-050, 
	AEA13B, 
	No for both T 
	Yes 
	Adequate 

	# TTP-CBJ
	# TTP-CBJ
	-

	08MM-034, 
	AEA12C, 
	and R 

	M0050 
	M0050 
	08MM-039 
	AEA14A 


	In vitro BE study # TTP-CBJ-0282 
	In vitro BE study # TTP-CBJ-0282 
	In vitro BE study # TTP-CBJ-0282 
	15MM-023, 16MM-002, 16MM-003 
	DAC23A, DAC34A, DAC36A 
	Yes for both T and R; T has optimized actuator 
	Yes 
	Adequate 


	In the current amendment dated 08/31/2018, the applicant provided response to OSIS 
	related BE deficiency. Per the Division of Bioequivalence I (DBI)’s consult request, OSIS evaluated the applicant’s response and has the following recommendations: OSIS recommends OGD request the sponsor provide the audit trails from related to the Master Randomization Code (MRC) and scratch-off labels. The audit trails should include all activity related to the MRCs and scratch-off labels prior to the enrollment of the first study subject and until the date of the last FDA inspection (January 9, 2015). 
	(b) (4) 

	Therefore, pharmacodynamic study # PRG-723 remains inadequate due to OSIS related deficiency. 
	The application is inadequate. 
	DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review) GDRP, ANDA203760; A203760N000DB_ NA07012015_ GDRP version.doc(Date Uploaded 9/11/2015); GDRP, ANDA-203760; A203760N000DB_ NA04132017 (Completed 09/08/2017); GDRP, ANDA-203760; A203760N000DPM-MeetingMinutes03.doc (Completed 12/14/2017); GDRP, ANDA 203760; A203760N000DB-Review01-AMEND12292017.docx (Completed 05/17/2018); 
	DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review) GDRP, ANDA203760; A203760N000DB_ NA07012015_ GDRP version.doc(Date Uploaded 9/11/2015); GDRP, ANDA-203760; A203760N000DB_ NA04132017 (Completed 09/08/2017); GDRP, ANDA-203760; A203760N000DPM-MeetingMinutes03.doc (Completed 12/14/2017); GDRP, ANDA 203760; A203760N000DB-Review01-AMEND12292017.docx (Completed 05/17/2018); 
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	3..REVIEW OF THE APPLICANT’S RESPONSE TO BIOEQUIVALENCE DEFICIENCY 
	3.1 BE Deficiency 
	Deficiency Related to the Pharmacodynamic Study (PRG-723) 
	The Office of Study Integrity and Surveillance (OSIS) evaluated your responses to Bioequivalence deficiencies #1 and #2 and has the following comments: 
	OSIS acknowledges that Perrigo considers the scratch-off labels as secondary documentation. However, OSIS considers the information on the scratch-off labels as the primary documentation to confirm the treatment a subject received. While the master randomization code identifies the treatment a subject was intended to receive, we consider the scratch-off label as primary documentation that identifies the treatment a subject actually received. 
	The original scratch-off labels were blinded when photocopied, and thus the copies do not provide information regarding the treatment each subject received during the study. Because the original scratch-off labels were not maintained at the clinical site and the appearance of the copies of the copy of the scratch-off labels maintained at the clinical site versus the copies of the original scratch-off labels provided during the inspection are different, the original scratch-off labels cannot be used as docum
	3.2 Applicant’s Response 
	In this response, Perrigo resolves this minor deficiency in multiple, independent ways: 
	x. First, by providing extensive documentation, including primary documentation, that remained at the clinical site and which evidences what treatment each Study subject received; 
	x. Second, by providing an assessment of Study records by an independent third-party auditor, who visited a clinical site and concluded that “the results of this review determined that such documentation does exist to enable positively 
	identifying the treatment each subject received”; 
	x. Third, by providing primary documentation from the clinical labeling vendor, an independent third party, which establishes the authenticity of treatment sequences in the original scratch-off labels and demonstrates the actual treatment each subject received; 
	x. Fourth, by identifying documentary evidence confirming that Perrigo’s receipt of 
	the original scratch-off labels after ANDA submission could not possibly permit manipulation or alteration of the Study results; 
	x. Fifth, by identifying a likely root cause – verified by an independent auditor – of the discrepancy FDA found in the appearance of photocopies of the original scratch-offlabels; and 
	x. Sixth and finally, by showing that Perrigo complied with its own clinical protocol, ICH guidelines, and FDA guidelines related to the location of study blinding information, and that FDA previously accepted a study in circumstances similar to those here. 
	Perrigo respectfully submits that this additional information, along with the verification 
	(b) (4) 
	by independent, third-party auditor resolves any 
	remaining questions as to the validity of the data in Perrigo’s ANDA demonstrating 
	bioequivalence of Perrigo’s albuterol sulfate inhalation product to the Reference Listed 
	Drug, ProAir®. In light of information provided in past CRL responses and in this response, the Agency should consider this deficiency resolved. 
	3.3 Reviewer’s Comment 
	Per the Division of Bioequivalence I (DBI)’s consult request, the Office of Study Integrity and Surveillance (OSIS) evaluated the applicant’s response as follows : 
	6

	Study PRG-723 was a multicenter, randomized, double-blind, 5-way crossover, placebo-controlled study where each study subject received all five study treatments (i.e., vehicle, 90 mcg of Reference, 180 mcg of Reference, 90 mcg of Test, 180 mcg of Test) in one of five sequences (ABECD, BCADE, CDBEA, DECAB, or EADBC) determined by the MRC. While Perrigo feels that the documentation for study PRG-723 positively identifies the treatment kit each subject received, OSIS is unable to verify in that documentation t
	Perrigo does not believe that removal of the original scratch-off labels from the clinical site could have impacted the integrity of the data. However, OSIS considers the scratch-off labels as primary documentation to verify the treatment actually administered to study subjects. Thus, their removal from the clinical site and the finding that the message printed on the scratch-off labels appeared to be modified when they were returned to the site negatively impacts the integrity of 
	(b) (4) 
	the documents. 
	investigation into whether the photocopier settings could have resulted in the discrepancy doesn’t provide any additional information and doesn’t explain why the same copier settings resulted in a 
	different outcome when copying a copy of the scratch-off labels that remained at the clinical site versus copying the original scratch-off labels that were returned to the site. Although the agency accepted the bioequivalence study supporting NDA 22341, OSIS’s position has not changed and the sponsor should have procedures and controls to ensure the integrity of the blinding codes prior to, during, and after a bioequivalence study is conducted. 
	GDRP, ANDA 203760; OSIS memo 2018-10-05.pdf (Completed 10/05/2018); 
	6 
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	Perrigo’s statement that the treatments received by each subject in each period can 
	be further supported by referencing the MRCs and blinding codes that remain in 
	(b) (4) 
	the control and possession of 
	the control and possession of 
	, the independent third party should 

	(b) (4) 
	be further explored. Because 
	stores the MRCs and blinding code for Perrigo’s Study in a secure, proprietary software system, complete with a document audit trail, the Agency should be able to verify the original randomization schedule and blinding code. Evaluation of the audit trails will enable OSIS to confirm the intended treatments in the MRC as well as the identity of the actual treatments administered in each period. 
	OSIS’s Recommendations: 
	OSIS recommends OGD request the sponsor to provide the audit trails from 
	(b) (4) 
	related to the MRC and scratch-off labels. The audit trails should include all activity related to the MRCs and scratchoff labels prior to the enrollment of the first study subject and until the date of the last FDA inspection (January 9, 2015). 
	Therefore, the applicant will be asked to provide the aforementioned information. 
	BIOEQUIVALENCE DEFICIENCY TO BE PROVIDED TO THE APPLICANT..
	The Division of Bioequivalence I (DBI) has completed its review and has identified the following deficiency: 
	Deficiency Related to the Pharmacodynamic Study (PRG-723) 
	The Office of Study Integrity and Surveillance (OSIS) evaluated your response to Bioequivalence deficiency dated August 31, 2018, and has the following comments: 
	(b) (4) 
	Please provide the audit trails from 
	related to the Master Randomization Code (MRC) and scratch-off labels. The audit trails should include all activity related to the MRCs and scratch-off labels prior to the enrollment of the first study subject and until the date of the last FDA inspection (January 9, 2015). 
	Sincerely yours, 
	{See appended electronic signature page} 
	Bing V. Li, Ph.D. Director, Division of Bioequivalence I Office of Bioequivalence Office of Generic Drugs Center for Drug Evaluation and Research 
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	EXECUTIVE SUMMARY 
	This is a review of the amendments dated 12/29/2017 and 04/26/2018 of ANDA 203760, which is the first generic drug application. 
	In the original application, the applicant submitted the results of the following studies comparing the test product without dose counter (Perrigo Pharmaceutical Company’s Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation) to the corresponding reference product without dose counter (Teva Global’s ProAir® HFA (albuterol sulfate) Inhalation Aerosol, 0.09 mg Base/Inhalation): one single-dose fasting pharmacokinetic (PK) bioequivalence (BE) study (#10825302), one clinical pharmacodynamics (PD) study
	1
	2

	Due to the introduction of a dose counter on the reference product in 2013, the applicant conducted additional in vitro BE studies (TTP-CBJ-M00132) comparing the test product with dose counter with the reference product with dose counter. The applicant submitted its study results in an amendment dated 07/03/2013. On 07/01/2015, the applicant submitted its responses to the BE deficiencies identified in the original BE review. Both amendments were reviewed together in the first amendment BE review and deemed 
	3

	In the amendment dated 04/13/2017, the applicant responded to the deficiencies identified in the first amendment BE review and submitted additional in vitro testing results (study # TTP-CBJ0282) using test product with optimized actuator. The applicant’s responses were deemed inadequate by DBI due to deficiencies related to the Office of Study Integrity and Surveillance (OSIS) findings, method validation, and missing information. These deficiencies were communicated to the applicant through the complete res
	-
	4
	5

	In the current amendments dated 12/29/2017 and 04/26/2018, the applicant submitted requested information in response to the CRL dated 10/13/2017. The applicant satisfactorily addressed all the deficiencies except for the OSIS related questions. Per the Division of Therapeutic Performance (DTP)’s consult response, it is not necessary to ask the applicant to repeat the in vivo 
	DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review)..GDRP, ANDA203760; A203760N000DB_ NA07012015_ GDRP version.doc(DateUploaded9/11/2015);..GDRP, ANDA-203760; A203760N000DB_ NA04132017 (Completed 09/08/2017);..GDRP, ANDA-203760; A203760N000DPM-MeetingMinutes03.doc (Completed 12/14/2017);..
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	PK and PD BE studies using its T product with dose counter and optimized actuator and the R product with dose counter (PROAIR HFA) currently in the market, provided that the ANDA sponsor submits adequate information by which the BE reviewers consider that all deficiencies are resolved, and all the BE studies (in vitro, in vivo PK and in vivo PD) are ultimately deemed adequate. The evaluation summary of each required BE studies per teleconference meeting betweentheOffice ofGeneric Drugs(OGD)andPerrigoPharmac
	6
	7 

	Fasting Study # 
	08MM-050 
	AEA13B 
	No for both T 
	Yes 
	Adequate 
	10825302 
	and R 
	PD Study # 
	08MM-050 
	AEA13B 
	No for both T 
	Yes 
	PRG-723 
	and R 
	In vitro BE study # TTPCBJ-M0050 
	-

	The Office of Study Integrity and Surveillance (OSIS) inspection status for the clinical (Novum Pharmaceutical Research Services, Wilcrest Green Office Park, 3320 Walnut Bend Lane, 
	(b) (4) 
	Houston, TX 77042-4712) and analytical
	(b) (4) (b) (4)
	 sites of the fasting study # 10825320 and for the analytical site 
	(b) (4) 
	of the in vitro BE studies # 
	TTP-CBJ-M0050 and TTP-CBJ-M0282 are complete and adequate. 
	The OSIS inspection status for the clinical sites (multiple sites) of the PD study # PRG-723 is 
	considered complete at this time, but the application is considered inadequate pending the firm’s response to OSIS’s deficiency. 
	The application is inadequate. 
	GDRP, ANDA 203760; C 20049603 -DTP Consult Response -ANDA 203760 -RLD ProAir HFA -Dose Counter.doc (Completed 04/06/2018); 
	6 

	GDRP, ANDA 203760; Appendix(pages 120 – 132 of 136) in A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 9/11/2015); 
	71983afd8c44d 081e60 
	http://panorama fda.gov/document/preview?versionID=5ac7dbba0070b32e636a087b3cbea2b8&ID=5ac295a7001f5 
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	3 THE FIRM’S RESPONSES TO BIOEQUIVALENCE DEFICIENCIES 
	Deficiency Related to the Pharmacodynamic Study (PRG-723) 
	3.1 BE Deficiency #1 
	Deficiency Related to the Pharmacodynamic Study (PRG-723) 
	During the inspection conducted at the University of Florida, Asthma Research Lab, Gainesville, FL the FDA Investigator determined that the study monitor collected the original study drug dispensation records containing the blinded code-breaking scratch-off labels from the site. The site only maintained photocopies of the records containing the blinded code-breaking scratch-off labels.  The original study drug dispensation records containing the blinded code-breaking scratch-off labels were also removed fro
	Applicant’s Response #1 
	Please refer to the Complete Response Amendment (033) for the full response. Below is the 
	applicant’s summary: 
	Integrity of PD study PRG-723 Results 
	Perrigo firmly believes the transfer of the IMP kit original scratch-off labels from the clinical sites after conclusion of PD study PRG-723, consistent with FDA and ICH guidelines, has no relevance to confirming a subject received their intended treatment. As a practical matter, only the primary source document, the master randomization code, can be used as the comparator of the treatment sequence and treatment identifiers against the clinical packaging batch record, case report form, and clinical study re
	Reviewer’s Comment #1 
	Per DBI’s request, the Office of Study Integrity and Surveillance (OSIS) evaluated the applicant’s response as follows: 
	8

	OSIS acknowledges that Perrigo considers the scratch-off labels as secondary documentation. However, OSIS considers the information on the scratch-off labels as the primary documentation to confirm the treatment a subject received. While the master randomization code identifies the 
	GDRP, ANDA-203760-ORIG-1-AMEND-34; OSIS memo 2018-03-16-A203760.pdf (Completed 03/16/2018); 
	GDRP, ANDA-203760-ORIG-1-AMEND-34; OSIS memo 2018-03-16-A203760.pdf (Completed 03/16/2018); 
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	treatment a subject was intended to receive, we consider the scratch-off label as primary documentation that identifies the treatment a subject actually received. 
	The original scratch-off labels were blinded when photocopied, and thus the copies do not provide information regarding the treatmenteach subjectreceived during the study. Because the original scratch-off labels were not maintained at the clinical site and the appearance of the copies of the copy of the scratch-off labels maintained at the clinical site versus the copies of the original scratch-off labels provided during the inspection are different, the original scratch-off labels cannot be used as documen
	3.2 BE Deficiency #2 
	During the inspection at the University of Iowa Hospital & Clinic, the FDA Investigator was provided with copies of the original blinded scratch-off labels (returned to the site during the inspection) and the copies maintained at the clinical site (made before the scratch-off labels were collected by the study monitor). However, the obscure part of the copies of the scratch-off labels 
	returned to the site did not show a description stating “Drug Information Inside in Case of Emergency Scratch off the Surface of Blinded Area”, while it was visible on the copy of the 
	copies maintained at the site. Please provide an explanation for this discrepancy. 
	Applicant’s Response #2 
	Please refer to the Complete Response Amendment (033) for the full response. Below is the 
	applicant’s summary: 
	Perrigo has not been successful in recreating a photocopy of the original scratch-off label that lacks the emergency statement. The photocopies of the original scratch-off labels that remained at the U of Iowa clinical site bear the clearly legible emergency statement that matches the original scratch-off label. No secondary photocopies replicating the photocopies provided to FDA were made by the clinical site. The content and format forensics of the Study Drug Dispensation – MDI Label, and of the hand-writ
	(b) (6) 

	 confirm that the photocopy retained at the clinical site and photocopy provided to FDA are a direct match of the original scratch-off label. In addition, the same forensics confirm that both photocopies match the photograph of original, intact scratch-off label which undeniably displays the emergency statement on the unscratched label. Perrigo’s contract with
	(b) (6) 

	 demonstrated that copies of the original scratch-off label will still retain legibility of the emergency statement even after ten successive copies are made. The weight of the evidence confirms that the original scratch-off labels contain the statement “DRUG INFORMATION INSIDE IN CASE OF EMERGENCY SCRATCH OFF THE SURFACE OF BLINDED AREA” and that this statement was inexplicably obscured when the labels were copied for the investigator during the inspection. Potential root causes for the lack of the emergen
	 demonstrated that copies of the original scratch-off label will still retain legibility of the emergency statement even after ten successive copies are made. The weight of the evidence confirms that the original scratch-off labels contain the statement “DRUG INFORMATION INSIDE IN CASE OF EMERGENCY SCRATCH OFF THE SURFACE OF BLINDED AREA” and that this statement was inexplicably obscured when the labels were copied for the investigator during the inspection. Potential root causes for the lack of the emergen
	(b) (6) 

	inspector. Perrigo firmly believes the weight of evidence presented in bioequivalency responses 1 and 2 clearly demonstrate theintegrity of PD study PRG-723 thatshould not be dismissed by the poor quality of clinical label photocopies. 

	Reviewer’s Comment # 2 
	Per DBI’s request, the Office of Study Integrity and Surveillance (OSIS) evaluated the applicant’s response as follows: 
	9

	Perrigo conducted an investigation to determine if improper copier settings may have resulted in the discrepancy between FDA’s copy of the original scratch-off label returned to the site during the inspection and FDA’s copy of the copy that remained at the clinical site. Unfortunately, the investigation did not yield an assignable cause to the photocopy in FDA’s possession that lacks the emergency statement. While the cause of the discrepancy is unknown, it supports OSIS’ response to bioequivalence deficien
	3.3 BE Deficiency #3 
	15MM-023, 16MM-002 and 16MM-003 are canister lot numbers as stated in your report of Optimization of Integrated Dose Counter TTP-CBJ-M0099 (Page 20 of 27) (Module 3.2.P.2, Submitted 4/13/2017). However, you did not specify the optimized actuator lot numbers used for the Certificate of Analyses (COAs) of these three test product lots (canister lots). Please provide this information. 
	Applicant’s Response #3 
	Canister lots are paired with actuators at the time of study protocol finalization prior to study initiation. Actuator lot numbers are included in the study report or the COA associated with each stability protocol. For lots 15MM-023, 16MM-002, and 16MM-003, two different stability studies were conducted, one with the original dose counter (DC) actuator and one with the final optimized actuator. 
	The IVBE study report (TTP-CBJ-M0282) and each of the stability COAs include the actuator lot numbers. The updated stability COAs are included in Section 3.2.P.8 of this submission. The final optimized DC actuator lots paired with the canister lots used for stability, IVBE, and reprime studies are the same. For the reviewer’s convenience, Table 22 below summarizes the IVBE study and reprime study conducted with the final optimized DC actuator and the stability protocols with the associated actuator lot numb
	Table 22. Study Descriptions, Protocols, and Actuator Lots for Each Canister Lot 
	GDRP, ANDA-203760-ORIG-1-AMEND-34; OSIS memo 2018-03-16-A203760.pdf (Completed 03/16/2018); 
	GDRP, ANDA-203760-ORIG-1-AMEND-34; OSIS memo 2018-03-16-A203760.pdf (Completed 03/16/2018); 
	9 
	http://panorama fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f881a01817 
	http://panorama fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f881a01817 



	\UJ\4}
	Reviel\ier's Comment # 3 
	The applicant verified that three test lots were equipped with three diffurent actuator lots in the .COAs as indicated in the table above. .1be applicant's response #3 is acceptable. .
	3.4 BE Deficiency #4 Please provide COAs for the reference lots # DAC23A, DAC34A and DAC36A. Applicant's Response #4 
	COAsfor the reference lots# DAC23A, DAC34A, and DAC36A are provided in section 3.2.P.5.4. 
	Reviel\'er's Comment # 4 .The applicant provided COAs for the reference lots # DAC23A, DAC34A and DAC36A. .The applicant's response #4 is acceptable. .
	3.5 BE Deficiency #5 
	Please provide .the following standard operating procedures (SOPs) with the updated version: __________ltiJ1r~ HPLC Rapid Screen Assay Method for the
	_
	• 
	deteunination ofAllmterol Sulfute iT• .....----~rr.. Phannaceutica 1 
	r---w;rr.4J

	• 
	• .
	• .
	• .
	Actuation Stations 

	• .
	• .
	lllJT4 hnaging System 

	• .
	• .
	ll>Tf' Phnne Geome1Iy for Albuterol Sulfute HF A Inhalation Aerosol with Integrated Dose Cotmter 


	----~--------------·----
	-

	Applicant's Response #5 .The requested version o lbT<' ;s provided in section 3.2.P.5.2. .
	--~~~~~~~~~~-
	-

	The requested version o .>H.il isprovided in section 3.2.P.5.2. 
	---~~~~~~~~--
	-

	The requested version o ." is provided in section 3.2.P.5.2. 
	--~~~~~~~~-
	-

	The requested version o .llJT4 is provided in section 3.2.P.5.2. 
	--~~~~~~~~-
	-

	The requested version ofSOP .lbllis provided in section 3.2.P.5.2. 
	4 

	---~~~~~~~~~~~
	-

	Please note that SOP >rr.c1 has subsequently been updated to lb1T4J to accommodatesome editorial changes and clarifications to the instructions. A copy ofSOP 
	, which includes a revision M.story at the end ofthe document, is also 
	Reviewer's Comment # 5 .The applicant provided the requested SOPs. .The applicant's response #5 is acceptable. .
	3.6 BE Deficiency #6 .Please indicate how the test and reference products were stored before the SAC test. .Applicant's Response #6 .The test product lots were stored c in controlled room temperature environment .(20°C -25°C) post manufacture, then transfen-ed to the testing laboratory and stored ltif<"l .
	laboratory conditions during SAC testing. .The reference product lots were commercially sourced and stored lbl~ .
	Figure

	--~~~~~~~~-
	-

	laborat01y conditions frotn receipt and during SAC testing. 
	It should be noted that, for both the test and reference products, SAC testing was conducted after the product lagering period and more than one month after the last actuation conducted as part ofbatch release testing. Immed;ately prior to SAC testing both the test and reference product inhalers were primed 3 times in accordance with the reference product's instructions for use. 
	Reviewer's Comment # 6 
	Per the RLD 1abeling, the chug product should be stored "between 15° and 25°C (59° and 
	10

	77°F). Contents under pressure. Do not puncture or incinerate. Protectftwnfree=ing temperatures andprolonged exposure to direct sunlight. Exposure to temperatures above J20°F may cause bursting". 1berefore, the test and reference products were stored in accordance with 
	the RLD labeling before the SAC test. 
	The applicant's response #6 is acceptable. 
	3.7 BE Deficiency #7 
	Your calibration of manual metered dose inhaler (MDI) actuation used the lots manufactured without dose counter. Please repeat your irethod validation using the reference lot with dose counter. 
	Applicant's Response #7 
	Validation ofthe manual metered dose inhaler (MDI) actuation, using a reference product lot with a dose counter (DAC23A), was performed in a supplemental method validation for . A copy ofthe vaHdation report, (bff41, is located in section 
	Reviewer's Comment # 7 
	The applicant repeated the validation of the manual iretered dose inhaler (MDI) actuation usmg an unexpired reference lot with a dose counter (DAC23A). The evaluation ofthe irethod validation is as follows: 
	Precision -Single Actuation Content 
	Intennediate Precision (By Date) -Single Actuation Content 
	IO Dmgs@FDA; Search Tetm 021457; .1212017 .
	https ://www.accessdatafda.gov/dmgsatfda docs/labeV2012/021457s026Ibl.pdf ; last accessed 6/ 

	Intennediate Precision (By Analyst) -Single Actuation Content 
	The applicant provided the data in % of label claim instead ofcontent assay and shot weight. The reviewer considers the validation of the manual :MDI actuation acceptable and will not ask the applicant to provide data ofcontent assay and shot weight for the following reasons: I) the validation on the m expired reference lot with dose cOlmter met its acceptance crite1ia for both precision and intermediate precision; and 2) the validation on the m expired reference lot without dose cOlmter was deemed adequate
	1

	The applicant's response #7 is acceptable. 
	3.8 BE Deficiency #8 
	Per the response to yoln· Question # 10 in the meeting between the Office ofGeneric Drug (OGD) and yom· company (Pen'igo Phanm.ceutical Company) on August 26, 2011, OGD stated that 'cu1rently, OGD are not aware ofany data showing that any changes in an actuator will not affect the MDIpriming and repriming. Thus the sponsor is recommended toprovide priming and 
	GDRP, ANDA 203760; A203760NOOODB_NA07012015_ GDRP version.doc (Date Uploaded 9/ 11/2015); 
	11 
	http://panorami fda.gov/task/view?ID=559a876700fe4b l 3ce9flec 186091'222 

	repriming data. Thesponsor may use the singleactuation content data at thebeginning lifestage (i.e., the first actuation immediately following the specified number of priming actuations in the RLD labeling for the priming study’. The priming test on the new test and reference lots is 
	acceptable based on your SAC data. However, please conduct repriming test on three test lots with dose counter and optimized actuator, comparing them with three reference lots with dose counter. 
	Applicant’s Response #8 
	As noted by the Agency, the priming test on the new test and reference lots is acceptable based on Perrigo’s SAC data. This was successfully conducted on three lots of test product with the final optimized dose counter actuator (i.e. 15MM-023, 16MM-002, 16MM-003) and three lots of reference product with a dose counter (i.e. DAC23A, DAC34A, DAC36A). Test product lot 15MM-023 is now expired. Therefore, the reprime study was performed with test product lot 16MM-004 in addition to lots 16MM-002 and 16MM-003. Ta
	Table 23. Test with final optimized dose counter and reference product lots with dose counter used in Prime and Reprime studies. 
	The reprime study comparing test product with the final optimized dose counter actuator to the reference product with dose counter actuator demonstrated bioequivalence using PBE statistics. The study report (TTP-CBJ-M0325: In-Vitro Bioequivalence Reprime Study on Albuterol Sulfate HFA Metered Dose Inhaler Product) is provided in section 3.2.P.2. 
	Reviewer’s Comment # 8 
	The same actuation method was used for the new repriming study submitted in the current amendments dated 12/29/2017 and 04/26/2018 as that submitted in the amendment dated 4/13/2017, which has been deemed acceptable by DBI. 
	12

	GDRP, ANDA-203760-ORIG-1-AMEND-29; A203760N000DB_NA04132017 (Completed 09/08/2017); 
	12 
	http://panorama fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f88147efa5 
	http://panorama fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f88147efa5 


	The repriming study was conducted on the llllexpired test lots with optimized dose counter and llllexpired reference lots with dose cotmter. The test fomu1a tion remains the same. 
	Study Information 
	Analytical Method Validation for HPLC and 4Calibration ofManual MDI Actuation 
	The applicant stated that HPLC method used for the quantitation ofdose content in the repriming study was the same HPLC method used to generate results for the SAC priming analysis, which 
	The applicant stated that HPLC method used for the quantitation ofdose content in the repriming study was the same HPLC method used to generate results for the SAC priming analysis, which 
	bas been deemed acceptable in previous BE review. 1be cahbration ofmmual metered dose inhaler (MDI) actuation is also deemed acceptable as evaluated in the Reviewer's Comment #7. 
	13 


	Results Calculated by the Applicant, N=60 (Test=30 and RLD=30) 
	Table 6.3. Results Summary-Re-Priming (from Appendix 4, Table A.4.1. 'Summa1·y Results -Reprime' on pdfpage 27 ofTTP-CBJ-:'.\10325 full report) 
	Summary of PBE Results Calculated by the Applicant, N=60 (Test=30 and RLD=30) 
	GDRP, ANDA-203760-0RIG-l-AMEND-29; A203760NOOODB_NA04132017 (Con'\)leted 09/08/2017); v/PanorarmDocMgm/webhooks/viewdownload?id=090026f8 8147efa 5 
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	http://panorarm fda.go

	Criteria 
	Figure

	--..--­
	Figure

	Constant 
	Figure

	PBE
	Figure

	Reference 
	Figure
	Figure

	Scaled Upper
	Figure

	Test 
	Reference 
	Test
	Ratio
	Variable 
	Variance 
	Variance 
	95% CI
	Mean 
	Mean 
	Met 
	Figure

	Bound 
	Reprime 
	0.003266 
	0.001482 
	-0.015426 
	Pass
	87.3 
	90.0 
	0.9699
	(Emitted Dose. µg) 
	1

	-
	Reprime (%Label Claim) 
	100.0 
	0.9698 
	0.003313 
	0.001517 
	-0.015371 
	Pass
	97.0 
	I 
	-
	Emmcd Dose -dose emnted from the actuator. 
	1bT(4
	Ref. 'ITP-CBJ-M0325 RePrim 
	Summarv of PBE Results Calculated by the Reviewer, N=60 (Test=30 and RLD=30) 
	Note to reviewer: Ifs1gmaR = 0.10, sponsors should use erther reference scaling or constant scaling at either side of the changeover point (0.10). 
	(bff4 
	(b) (4) 
	The repriming study is adequate. 
	The applicant’s response #8 is acceptable. 
	3.9 BE Deficiency #9 
	Please provide the calculation method for mass median aerodynamic diameter (MMAD) and geometric standard deviation (GSD). 
	Applicant’s Response #9 
	(b) (4) 
	(6)1-l 
	Reviewer's Comment # 9 
	The applicant's calcu1ation method for MMAD and GSD is acceptable. The applicant's response #9 is acceptable. 
	3.10 BE Deficiency #10 
	Yom method validation for cascade impaction used the lots rnanufu.ctm·ed without dose cmmter. Please repeat yom· method validation using the reference lot with dose counter. 
	Applicant's Response #10 
	A supplemental methodvalidation for cascade impaction using !6Hotl was performed using a reference product lot with a dose counter (DAC23A). A copy ofthe validation report, >T4 , is located in section 3.2.P.5.3. 
	Reviewer's Comment # 10 
	The applicant repeated the validation of cascade impaction using an unexpired reference lot with a dose counter (DAC23A). The reviewer sUlllIIlal·izes the applicant's method validation resuhs based on the rep01t and evaluates it as follows: 
	Precision 
	b)l 
	Intennediate Precision (By Analyst) 
	The validation ofcascade impaction is acceptable. The applicant's response #I 0 is acceptable. 
	3.11 BE Deficiency #11 Please provide the actuation mnnber after priming for both the test and reference products in the 
	spray pattern test. Applicant's Response #11 
	Spray pattern testing was performed per method 
	(b) (4) 

	version 6.0 on labeled actuation #4 for the 30 mm distance and on labeled actuation #11 for the 60 mm distance. Table 24 highlights exceptions to the target spray pattern actuation number. These exceptions are explained in detail in Sections VI.A and VI.C of the report
	(b) (4) 

	 and Table A.10.2 in Appendix 10 to the report (provided in complete response amendment dated April 13, 2017, sequence 0028). 
	Table 24. Spray PatternActuation Number forRepeated Measurements. 
	Reviewer’s Comment # 11 
	The applicant provided the actuation number after priming for both the test and reference products in the spray pattern test, which confirms that the spray pattern was conducted at the B life stage of the product. 
	The applicant’s response #11 is acceptable. 
	3.12 BE Deficiency #12 
	You used test lot # 16MM-003 for the spray pattern method validation. Please revalidate your spray pattern method using the reference lot with dose counter. 
	Applicant’s Response #12 
	A supplemental methodvalidation for the spray pattern analytical method ltiIT4 version 6 used in the in-vitro bioequivalence study was peiformed using a reference product lot with a dose counter (DAC23A). A copy ofthe validation report >rr4 is located in section 3.2.P.5.3. 
	Reviewer's Comment # 12 
	The applicant repeated the spray pattern method validation using an mexpired reference bt with a dose cmmter (DAC23A). The reviewer sl1II11Ifilizes the applicant's method validation results based on the rep011 and evaluates it as folbws: 
	Precision 
	Intennediate Precision (By Analyst) 
	Intennediate Precision (By Day) 
	181 Yes D No
	Does Awticant's SOP include ''lllidation criteria? 
	The spray pattern method validation is acceptable. The applicant's response #10 is acceptable. 
	3.13 BE Deficiency #13 Please provide the actuation number after priming for both the test and reference products in the 
	pluire geometry test. Applicant's R esponse #13 
	Plume geometry testing was peifonnedper method l version 6.0 on labeled 
	actuation #4 after priming. Table 25 highlights exceptions to the target plume geomet1y. These exceptions are explained in detail in Sections VIA and VIC ofthe report bll and Table A.10.3 in Appendix JO to the report (provided in complete response amendment dated April 13, 2017, sequence 0028) . 
	Table 25. Plume Geometry Actuation Number/or Repeated Measurements 
	Reviewer's Comment # 13 
	The applicant provided the actuation mnnber after priming for both the test and reference products in the ph.nne geometry test, which confirms that the pluire geometry was conducted at the B life stage of the product. 
	The applicant's response #13 is acceptable. 
	3.14 BE Deficiency #14 
	Yom method validation for ph.nne geometry used the lots manufuctm·ed without dose cOlmter. Please repeat yom· method validation using the reference lots with dose counter. 
	Applicant's R esponse #14 
	A supplemental methodvalidation for theplume geometry analytical method Hifl ______ 4 waspe1fonned using a reference product lot with a dose counter {DAC23A). A 
	copy ofthe method is provided in section 3.2.P.5.2, and the validation report Ta (bl( is 
	located in section 3.2.P.5.3. 
	Reviewer's Comment # 14 
	The applicant repeated the method validation for plume geometly using an lmexpired reference 
	lot with a dose collllter (DAC23A). The reviewer Sllllllmrizes the applicant's method validation 
	resuhs based on the rep01i and evahlates it as follows: 
	Precision 
	Intennediate Precision (By Analyst) 
	Intennediate Precision (By Day) 
	The applicant did not provide robustness for various parameters. However, the reviewer considers the method validation for plume geometry acceptable for the following reasons: 1) the validation on the unexpired reference lot with dose counter met its acceptance criteria for both precision and intermediate precision; and 2) the validation with robustness for various parameters on the unexpired reference lot without dose counter was deemed adequate by DBI. 
	14

	The applicant’s response #14 is acceptable. 
	3.15 OSIS Status 
	The Office of Study Integrity and Surveillance (OSIS) inspection status for the clinical (Novum Pharmaceutical Research Services, Wilcrest Green Office Park, 3320 Walnut Bend Lane, 
	(b) (4) 
	Houston, TX 77042-4712) and analytical
	(b) (4) (b) (4)
	 sites of the fasting study # 10825320 and for the analytical site 
	(b) (4) 
	of the in vitro BE studies # 
	TTP-CBJ-M0050 and TTP-CBJ-M0282 are complete and adequate. 
	The OSIS inspection status for the clinical sites (multiple sites) of the PD study # PRG-723 is considered complete at this time, but the application is considered inadequate pending the firm’s response to OSIS’s deficiency (please see Section 3.1 and 3.2 for details). 
	4 APPENDIX 
	4.1 Additional Attachments 
	4.1.1 The Consult to the Division of Therapeutic Performance (DTP)
	15 

	DTP provides the following response to DB-I’s question (in bold): 
	TheDivisionof BioequivalenceI(DB-I) seeks theexpert opinionof theDivisionofTherapeutic Performance (DTP) in the Office of Generic Drugs (OGD) on whetherthe actuatoroptimization is significant enough to ask the firm to repeat pharmacokinetic (PK) and pharmacodynamic (PD) BE studies provided that in vitro BE studies (TTP-CBJ-0282) are eventually deemed adequate. Note: PK and PD BE studies were conducted on the T product without dose counter and R product without dose counter. 
	: Based on the BE reviews of ANDA 203760, along with the data provided by the NDA sponsor in the Supplement #26 (which provided for integration of dose counter to PROAIR HFA, the RLD product), DTP providesthe following commentsregarding theT optimized actuator with dose counter in the ANDA 203760: 
	DTP’s Response

	GDRP, ANDA203760; A203760N000DB_ NA07012015_ GDRP version.doc(DateUploaded9/11/2015);..GDRP, ANDA 203760; C 20049603 -DTP Consult Response -ANDA 203760 -RLD ProAir HFA -Dose..Counter.doc (Completed 04/06/2018);..
	14
	http://panorama fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222..
	http://panorama fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222..
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	BIOEQUIVALENCE DEFICIENCIES TO BE PROVIDED TO THE APPLICANT..
	The Division of Bioequivalence I (DBI) has completed its review and has identified the following deficiencies: 
	Deficiency Related to the Pharmacodynamic Study (PRG-723) 
	The Office of Study Integrity and Surveillance (OSIS) evaluated your responses to Bioequivalence deficiencies #1 and #2 and has the following comments: 
	OSIS acknowledges that Perrigo considers the scratch-off labels as secondary documentation. However, OSIS considers the information on the scratch-off labels as the primary documentation to confirm the treatment a subject received. While the master randomization code identifies the treatment a subject was intended to receive, we consider the scratch-off label as primary documentation that identifies the treatment a subject actually received. 
	The original scratch-off labels were blinded when photocopied, and thus the copies do not provide information regarding the treatment each subject received during the study. Because the original scratch-off labels were not maintained at the clinical site and the appearance of the copies of the copy of the scratch-off labels maintained at the clinical site versus the copies of the original scratch-off labels provided during the inspection are different, the original scratch-off labels cannot be used as docum
	The bioequivalence comments provided in this communication are comprehensive as of issuance. However, these comments are subject to revision if additional concerns raised by chemistry, manufacturing and controls, microbiology, labeling, other scientific or regulatory issues or inspectional results arise in the future. Please be advised that these concerns may result in the need for additional bioequivalence information and/or studies, or may result in a conclusion that the proposed formulation is not approv
	Sincerely yours,..
	{See appended electronic signature page}..
	Bing V. Li, Ph.D...Director, Division of Bioequivalence I..
	Office of Bioequivalence Office of Generic Drugs Center for Drug Evaluation and Research 
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	Version May, 2017 
	EXECUTIVE SUMMARY 
	This is a review of the amendment dated 04/13/2017 of ANDA 203760, which is the first generic drug application. 
	In the original application, the firm submitted the results of the following studies comparing the test product (Perrigo Pharmaceutical Company’s Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation) to the corresponding reference product (Teva Global’s ProAir® HFA (albuterol sulfate) Inhalation Aerosol, 0.09 mg Base/Inhalation): one single-dose fasting pharmacokinetic bioequivalence (BE) study (#10825302), one clinical pharmacodynamics (PD) study (#PRG-723), and five in vitro BE studies (TTP-CBJ-M
	1
	2

	Due to the introduction of a dose counter on the reference product in 2013, the firm conducted additional in vitro BE studies (TTP-CBJ-M00132) comparing the test product with dose counter with the reference product with dose counter, and the firm submitted its study results in an amendment dated 07/03/2013. On 07/01/2015, the firm submitted its responses to the BE deficiencies identified in the original BE review. Both amendments were reviewed together in the first amendment BE review and deemed inadequate 
	3

	Per teleconference meeting between the Office of Generic Drugs (OGD) and Perrigo Pharmaceutical Company on 08/26/2011 documented in the first amendment review, “Perrigo should compare the in vitro performance of the proposed generic MDI product with a dose counter and the RLD with a dose counter. 10 units from each of the three batches for the test and reference products should be tested for each of the following in vitro BE studies: Priming and repriming, single actuation content through container life, ae
	4
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	Version May, 2017 
	In the cmTent amendment of 04/13/2017, the film responded to the deficiencies identified in the first amendment BE review and submitted additional in vitro testing results (study # TIP-CBJ-0282) using test product with optimized actuator. The results from the fasting Study# 10825302 (no dose counter), PD Study# PRG-723 (no dose counter), in vitro BE study# TTP-CBJ-M0050 (no dose counter) and in vitro BE study# TTP-CBJ-0282 (new dose counter) are required for the dete1mination of BE between the test and refe
	The Office ofStudy Integrity and Smveillance (OSIS) inspection status for the clinical (Novum Phaim aceutical Research Services, Wilcrest Green Office Park, 3320 Walnut Bend Lane Houston TX 77042-4712) and analytical -nt 
	"' sites of the fasting study# 10825320 and for the anal ical site d >rr1 of t e in vitro BE studleS"7rTTP-CBJ-M0050 and TTP-CBJ-M0282 ai·e complete an adequate. 
	611

	The OSIS inspection status for the clinical sites (multiple sites) of the PD study# PRG­723 is considered complete at this time, but the application is considered inadequate pending the film's response to OSIS's deficiencies. 
	The application is inadequate due to deficiencies. 
	Version May, 2017 
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	3 SUBMISSION SUMMARY 
	3.1 Drug Product Information
	5 

	3.2 PK/PD Information 
	Please refer to the original BE review [DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review)]. 
	4 THE FIRM’S RESPONSES TO BIOEQUIVALENCE DEFICIENCIES 
	4.1 BE Deficiency #1 
	You mentioned that few deviations occurred during the conduct of Single actuation content (SAC), aerodynamic particle size distribution (APSD) by cascade impaction and plume geometry (study # TTP-CBJ-M0132) studies comparing the test product with dose counter with reference product with dose counter and the data has been excluded from statistical analysis. You only provided the excluded data and did not provide the data with which it was replaced with. Therefore, please provide a table with original exclude
	Firm’s Response #1 
	A full, detailed study report for study # TTP-CBJ-M0132 was submitted in our 01 July 2015 CRL response (sequence number 0020). This report contains all the in-vitro BE data collected in this study including the values excluded from the statistical analysis and replacement values. 
	 Orange Book, Search Term: Albuterol;  last accessed 6/21/2017  As identified in the Agency’s publication Approved Drug Products with Therapeutic Equivalence Evaluations (the “Orange Book”).  21CFR314.94(a)(3): An ANDA must refer to a listed drug. Ordinarily, that listed drug will be the drug product selected by the Agency as the reference standard for conducting bioequivalence testing. 
	 Orange Book, Search Term: Albuterol;  last accessed 6/21/2017  As identified in the Agency’s publication Approved Drug Products with Therapeutic Equivalence Evaluations (the “Orange Book”).  21CFR314.94(a)(3): An ANDA must refer to a listed drug. Ordinarily, that listed drug will be the drug product selected by the Agency as the reference standard for conducting bioequivalence testing. 
	 Orange Book, Search Term: Albuterol;  last accessed 6/21/2017  As identified in the Agency’s publication Approved Drug Products with Therapeutic Equivalence Evaluations (the “Orange Book”).  21CFR314.94(a)(3): An ANDA must refer to a listed drug. Ordinarily, that listed drug will be the drug product selected by the Agency as the reference standard for conducting bioequivalence testing. 
	 Orange Book, Search Term: Albuterol;  last accessed 6/21/2017  As identified in the Agency’s publication Approved Drug Products with Therapeutic Equivalence Evaluations (the “Orange Book”).  21CFR314.94(a)(3): An ANDA must refer to a listed drug. Ordinarily, that listed drug will be the drug product selected by the Agency as the reference standard for conducting bioequivalence testing. 
	5
	https://www.accessdata.fda.gov/scripts/cder/ob/results product.cfm?Appl Type=N&Appl No=021457
	https://www.accessdata.fda.gov/scripts/cder/ob/results product.cfm?Appl Type=N&Appl No=021457
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	Data that was included in the statistical analysis is contained in Appendix 6, Tables 
	A.6.1. through A.6.5. (p. 53 – 70) of the report TTP-CBJ-M0132 (provided in sequence 0020). 
	Data that was excluded from the statistical analysis is in Appendix 7, Tables A.7.1 through A.7.4. (p. 72 – 74) of the report TTP-CBJ-M0132 (provided in sequence 0020). 
	For ease of review, Tables 35, 36, 37, 38, 39, 40, and 41 (provided below) include both the original excluded values and the replacement values. Original excluded values were not included in statistical analysis, whereas the replacement values were included. 
	Original Excluded Values and Replacement Values for the Single Actuation Content (SAC) Test Specific details pertaining to deviations, investigations, and justifications that led to the replacement of values and the reanalysis or retest of any original or replacement canisters is provided in Section IV.C. (p. 9 – 11) of the study report (TTP­CBJ-M0132, provided in sequence 0020). 
	Reviewer’s Comment #1 
	The firm provided requested information. Since the firm repeated its in vitro BE studies on the new test lots with optimized actuator in in vitro BE study # TTP-CBJ-M0282, the information of in vitro BE study # TTP-CBJ-M0132 will not be evaluated. 
	The firm’s response #1 is acceptable. 
	4.2 BE Deficiency #2 
	The spray pattern testing (study # TTP-CBJ-M0132) comparing the test product with dose counter with the reference product with dose counter fails to meet the Population Bioequivalence (PBE) criteria for spray area at 3 cm distance. Please repeat this test. 
	Firm’s Response #2 
	Perrigo has optimized the actuator design to more closely match the performance characteristics of the RLD (please see the IDC Development report included in Section 3.2.P.2). Therefore, not only has the spray pattern testing at 3 cm distance been repeated, but single actuation content (SAC), aerodynamic particle size distribution (APSD), spray pattern area at 6 cm and ovality at both 3 cm and 6 cm, and plume geometry have all been repeated in accordance with the albuterol sulfate metered dose inhalation bi
	The evaluation of the valve performance, through the priming and repriming test, was performed previously in study # TTP-CBJ-M0132, and the valve has not changed with the 
	Version May, 2017 
	optimization to the actuator. Please reference study # TTP-CBJ-M0132 in sequence 0020 for the priming and repriming data. 
	Reviewer’s Comment # 2 
	The firm optimized the actuator design and repeated all in vitro BE tests except for priming and repriming test on the new test lots with optimized actuator design, comparing them with the reference lots with dose counter. The firm will be asked to provide repriming study results using test product with optimized actuator (See Section 4.7.2.2). The new in vitro BE study # TTP-CBJ-M0282 is evaluated in Section 4.7. 
	The firm’s response is acceptable. However, the new in vitro BE study # TTP-CBJ­M0282) is not acceptable due to deficiencies described in the current deficiency letter. 
	4.3 BE Deficiency #3 
	According to the following Office of Pharmaceutical Quality (OPQ) review comments, your test product batch # 08MM-050 is not considered as representative of the commercial batch: 
	(b) (4) 
	“The exhibit batch that was manufactured 
	“The exhibit batch that was manufactured 
	is batch # 08MM­

	050. This batch is not considered a successful batch manufactured at commercial scale”. 
	Therefore, the pharmacokinetic (PK) (study # 10825302) and pharmacodynamic (PD) (study # PRG-723) BE studies conducted using batch # 08MM-050 are not acceptable. In addition, the Office of Study Integrity and Surveillance (OSIS) recommends that the data from PD study (# PRG-723) are not acceptable for further Agency review (please refer to deficiencies based on the inspection findings by the OSIS). Therefore, please repeat the pharmacokinetic (PK) and pharmacodynamic (PD) BE studies. 
	Firm’s Response #3 
	On October 05, 2015, Perrigo submitted a Post CRL Teleconference Meeting Request after receipt of the CRL dated September 21, 2015. In the Meeting Request letter, Perrigo asked for clarification regarding Bioequivalence deficiency #3, considering that Perrigo will demonstrate to OPQ that the clinical supplies from batch # 08MM-050 were representative of a successful commercial scale batch. The Agency provided written responses to the Meeting Request on December 11, 2015, and the following passage is a compl
	Question 13: As described above in our question to product quality deficiency #1, Perrigo proposes to adopt the original process, as suggested by the Agency 
	(b) (4) 
	Version May, 2017 
	•. After reviewing Perrigo’s data and response to Product Quality deficiency #1, if the Office of Pharmaceutical Quality determines that the intended clinical portion of batch 08MM-050 is representative of the commercial manufacturing process suggested by the Agency, would the Division of Bioequivalence consider the clinical supplies of batch 08MM-050 a successful product batch suitable for establishing bioequivalence? 
	Additionally, Perrigo can provide clear evidence to mitigate the concerns that the Office of Study Integrity and Surveillance (OSIS) has regarding the PK and PD studies. Please see the comments and questions for bioequivalence deficiencies #5 and #6 below. 
	DBI’s Response: If the Office of Pharmaceutical Quality determines that the test product batch # 08MM-050 is representative of the commercial batch, then the pharmacokinetic study (study # 10825302) conducted using this batch is acceptable from a bioequivalence perspective since there are no other pending bioequivalence deficiencies for the pharmacokinetic study. However, the pharmacodynamic study (study # PRG-723) will be still unacceptable pending the concerns of Office of Study Integrity and Surveillance
	Perrigo acknowledges DBI’s response that if the Office of Pharmaceutical Quality determines that the test product batch # 08MM-050 is representative of the commercial batch, then the pharmacokinetic study (study # 10825302) conducted using this batch is acceptable from a bioequivalence perspective, but that the pharmacodynamic study will still be unacceptable pending the concerns of OSIS (Bioequivalence deficiency #5). Regarding the pharmacodynamics study, Perrigo had also asked for clarification on the OSI
	Question 14: There is no discrepancy that exists between the randomization schedule created on January 15, 2010 (which directed execution of the clinical packaging, subject enrollment, and statistical analysis), and the treatment assignments in the clinical study report. While it is true that the treatment identifiers in Protocol amendments #1 and #2 differ from the clinical study report treatment assignments, the protocol amendments were intended to serve as an example of the randomized treatment schematic
	Version May, 2017 
	•. This observation was not part of OSIS clinical study site audit observations. Therefore, we wish to obtain clarification from the Agency that a response to Bioequivalence deficiency 5.a in our CRL amendment would be reviewed by the Agency. 
	DBI’s Response: We would like to clarify that response to Bioequivalence 
	deficiency 5.a would be reviewed by the Agency. 
	Question 15: Regarding questions 5.b and 5.c, it is not clear to Perrigo if these are questions to be addressed in our CRL response or simply a notification of clinical study site audit observations cited by OSIS. Nonetheless, Perrigo would like to have the opportunity to provide clear evidence through supporting documentation that, although the original codeblinding scratch-off stickers were not present at the clinical site(s) at the time of the OSIS inspection, at no time did Perrigo have possession of th
	•. 
	•. 
	•. 
	Will the Agency give consideration to a CRL response to questions 5.a through 5.c? 

	•. 
	•. 
	If so, will this response be reviewed by the Division of Bioequivalence and the Office of Study Integrity and Surveillance? 


	DBI’s Response: Please submit all the necessary additional documentation you wish to submit in support of your response to questions 5.a through 5.c and the response would be reviewed by DBI is consultation with OSIS. 
	Per DBI’s instruction, Perrigo has submitted all of the necessary additional documentation to support Perrigo’s response to questions 5.a through 5.c so that the response will be reviewed by DBI in consultation with OSIS. Please reference the response to Bioequivalence deficiency 5.a, the response to Bioequivalence deficiency 5.b, and the response to Bioequivalence deficiency 5.c in this document. 
	Reviewer’s Comment # 3 
	The acceptability of batch # 08MM-050 is the only deficiency related to the fasting study # 10825302. Per quality review by the Office of Pharmaceutical Quality (OPQ), batch # 
	8

	 GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 9/11/2015); 
	 GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 9/11/2015); 
	8
	http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222 
	http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222 
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	08MM-050 is now acceptable. Therefore, the firm’s fasting study # 10825302 is adequate. 
	9

	The PD study # PRG-723 is still NOT acceptable per the current reviewer’s evaluation in the comment #5 based on the OSIS’s recommendation (Section 4.5). 
	4.4 BE Deficiency #4 
	(b) (4) 
	Following the inspection of the analytical site 
	Following the inspection of the analytical site 
	between 

	(b) (4) 
	by the Office of Study Integrity and Surveillance (OSIS) for the current ANDA, Form FDA-483 was issued. Subsequently, the analytical site provided its responses to Form 483 and those responses were included in the final evaluation by the OSIS. 
	The DBI reviewed the above OSIS inspection report and found that the following objectionable findings by the OSIS at the analytical site could potentially compromise the integrity of the study of the current application: 
	Finding # 1: Not all original data were reported following reanalysis or retest. Specifically, Protocol TTP-CBJ-M0050 required any reanalysis or retest data to be reported along with the original data in the study report. However, the following tests were repeated and the original data were not reported with the retest data: 
	1) Aerodynamic Particle Size Distribution (APSD) by Cascade Impactor (CI) for Study TTP-CBJ-M0050, Part 1, conducted from 4/13/2009 to 4/17/2009. 2) Spray Pattern for Study TTP-CBJ-M0050, Part 1, conducted from 3/31/2009 to 4/3/2009. 3) Plume Geometry for Study TTP-CBJ-M0050, Part 1, conducted from 4/1/2009 to 4/2/2009. 
	Finding # 2: Out-of-specification (OOS) results were not reported in the study report for Protocols TTP-CBJ-M0050 and TTP-CBJ-M0132. Examples include, but are not limited to, canisters retested/replaced and tests rejected due to assignable causes (e.g., instrument failure, sample collection, or processing errors). Specifically, 
	(b) (4) 
	1) APSD by CI for Study TTP-CBJ-M0132, 
	(b) (4) 
	. 
	(b) (4) 
	2) APSD by CI for Study TTP-CBJ-M0132, 
	(b) (4) 
	. 
	(b) (4) 
	3) APSD by CI for Study TTP-CBJ-M0132, 
	(b) (4) 
	. 
	(b) (4) 
	4) Spray Pattern for Study TTP-CBJ-M0050 Part 1, Book 21: 
	(b) (4) 
	. 
	(b) (4) 
	5) Plume Geometry for Study TTP-CBJ-M0050, , 
	(b) (4) 
	 GDRP, ANDA-203760-ORIG-1-AMEND-29; 203760CR03_06072017.doc; 
	9
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	(b) (4) 
	Based on the above findings, the firm should submit the following information: 
	a.. 
	a.. 
	a.. 
	Please submit all the in vitro BE study data including original and reanalysis or retest and a detailed study summary report which includes all the tests conducted and the details of the investigations for retesting or reanalysis for study # TTP­CBJ-M0132 (comparing the test product with dose counter with the reference product with dose counter). Please provide the sas data (original and retested/ reanalyzed) in xpt format. Please note that you do not need to submit such data for the in vitro study Study # 

	b.. 
	b.. 
	Please submit all the in vitro BE study data including original data obtained with original canisters and retested data obtained with replaced canisters and a detailed study summary report which includes justification for the replacement of canisters study # TTP-CBJ-M0132 (comparing the test product with dose counter with the reference product with dose counter). Please provide the SAS data (data from original and replaced canisters) in xpt format. Please note that you do not need to submit such data for th


	Firm’s Response #4 
	Response to a: 
	Response to a: 

	A full detailed study report for study # TTP-CBJ-M0132 was submitted in our response, to the first CRL (sequence 0020 dated July 01, 2015). This report contains all in-vitro BE study data collected in this study inclusive of: 
	•. 
	•. 
	•. 
	All original data collected with original canisters and replacement canisters, 

	•. 
	•. 
	All retest data from original or replacement canisters 

	•. 
	•. 
	All reanalysis data from original or replacement canisters 

	•. 
	•. 
	Details of all investigations conducted during the study 

	•. 
	•. 
	Justifications for the replacement of canisters or exclusion of data from statistical assessment 


	Specific details pertaining to deviations, investigations, and the reanalysis or retest of any original or replacement canisters is provided in Section III.B (p. 4 – 6) and also the ‘Study Events and Deviations’ section of the report for each respective test: Single Actuation Content in Section IV.C. (p. 9 – 11), APSD in Section V.C. (p. 15 – 16), Spray Pattern in Section VI.C. (p. 22), Plume Geometry in Section VII.C. (p. 24), and Prime/Reprime in Section VIII.C. (p. 27). 
	-
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	Data that was included in the statistical analysis is contained in Appendix 6, Tables 
	A.6.A. through A.6.5. (p. 53 -70) 
	Data that was excluded from the statistical ana~ysis is in Appendix 7, Tables A. 7.1 through A. 7.4. (p. 72 -74) 
	Per the instructions provided in the second CRL dated September 21, 2015, data from Study #TTP-CBJ-M0050 has been excluded from this response as this study was conducted with the product without a dose counter and the product is not intendedfor commercial use. 
	Response to b: 
	SAS data in .xptfonnat are provided as part ofthis response (in section 5.3.1.3)/or both the original data used for statistical assessment (included in report as Appendix 6) as well as the retested/ reanalyzed data excluded from this assessment (original replaced canisters, original testing, included in report as Appendix 7). 
	Per the instructions provided in the second CRL dated September 21, 2015, data from Study #TTP-CBJ-M0050 has been excluded from this response as this study was conducted with the product without a dose counter and the product is not intendedfor commercial use. 
	It should be noted that due to a change in the sump geomet1y in the actuator used with the test product, an in-vitro BE study (TTP-CBJ-M0282, provided in section 5.3.1.3) has been conducted and the data from this study along with the full detailed study report is submittedfor review as part ofthis response. 
	Reviewer's Comment# 4 
	• .
	• .
	• .
	The fnm provided requested info1mation for in vitro BE study# TTP-CBJ­M0132. Since the fum repeated its in vitro BE study on the new test lots with optimized actuator in in vitro BE study# TTP-CBJ-M0282, the info1mation related to in vitro BE study# TTP-CBJ-M0132 is not evaluated. 

	• .
	• .
	The repeated in vitro BE study# TTP-CBJ-M0282 was conducted at the 


	'II
	analytical site of (bl afteitro 
	141 
	r this analytic site was inspected by OSIS for in v

	--...................................
	............

	~ 
	BE study# TTP-CBJ-M0050 and study# TTP-CBJ-MJ0132 with voluntaiy action indicated (VAI) outcome. Since DBI considered OSIS findings for in vitro BE study# TTP-CBJ-M0050 and study# TTP-CBJ-MJ0132 ofthe cmrent 
	10
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	application at !till were systemic, the current reviewer evaluates if the OSIS findings for study# TTP-CBJ-M0050 and study# TTP-CBJ-0132 also affect study# TTP-CBJ-0282 as follows: 
	11

	The systemic OSIS findings are related to the original data for reanalysis, retest, and out-of-specification data. For in vitro BE study# TTP-CBJ-M0282, the finn provided infonnation for the original and repeated data for sample reanalysis and out-of-specification results as evaluated in Section 4.7.2.1.5, Section 4.7.2.3.5, Section 4.7.2.4.4, and Section 4.7.2.5.4. The provided information did not include 100% raw numerical data (Analyst's printouts) for all analytical runs (accepted and rejected) for SAC 
	2

	but suggests the firm to keep the raw data available should that be needed in the 
	future review processes." The CUITent reviewer considers that the same situation also applies to study# TTP-CBJ-M0282. Therefore, the fum will not be asked to provide the 100% raw numerical data at this time. 
	The reviewer considers OSIS status is com lete and ade uate for the in vitro analytical site lbTr<b><of in vitro BE study# TTP-CBJ-M0282. 
	4 
	4 

	--~~~~~~~
	-

	• .Per teleconference meeting between the Office of Generic Drugs (OGD) and PeITigo Pha1maceutical Company on 08/26/2011 , "Perrigo should compare the in vitro performance of the proposed generic MDI product with a dose counter and the RLD with a dose counter. 10 units from each ofthe three batches for the test and reference products should be tested for each ofthe following in vitro BE studies: Priming and repriming, single actuation content through container life, aerodynamic particle size distribution, ~
	13
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	u GDRP, ANDA-203760-GI-1-MEETING-20; 203760NA04242015 Post CR meeting response.doc (Date 
	Uploaded 5/6/2015); http:/ !panorama fda.gov/task/view?ID=5540186f00eabe8c3c77569ae2ba81 e4 
	GDRP, ANDA 203760; Appendix (pages 120 -132of136) in A203760NOOODB_NA07012015_GDRP 
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	1) The batch # 08MM-050 used in the in vitro BE study # TTP-CBJ-M0050 is acceptable per OPQ’s evaluation. 
	9

	2) The only deficiency related to in vitro BE study # TTP-CBJ-M0050 from the original and subsequent amendment BE reviews is related to OSIS findings
	14, 

	15 Based on the information from relevant in vitro BE study # TTP-CBJ­M0132 and study # TTP-CBJ-M0282, the reviewer has no concern about the data integrity of in vitro BE study # TTP-CBJ-M0050 at this time. 
	.

	The firm’s response #4 is acceptable. 
	4.5 BE Deficiency #5 
	Following the inspection of the clinical sites (University of Florida, Gainesville; University of Iowa, Iowa City; California Allergy & Asthma Medical Group, Los Angeles) between 11/03/2014 – 01/09/2015 by the Office of Study Integrity and Surveillance (OSIS) for the current ANDA, Form FDA-483 was issued. Subsequently, the clinical sites provided its responses to Form 483 and those responses were included in the final evaluation by the OSIS. 
	The DBI reviewed the above OSIS inspection reports and found that the pharmacodynamic study (PRG-723) conducted is not acceptable based on the following OSIS findings. Please repeat the pharmacodynamic study. 
	a.. 
	a.. 
	a.. 
	There was a discrepancy in the assigned treatments between the randomization schedule in the study report and the protocol. 

	b.. 
	b.. 
	The original code-blinding scratch-off stickers were not maintained at the clinical site prior to subject enrollment and until the FDA inspection and their integrity cannot be assured. 

	c.. 
	c.. 
	Without the code-blinding scratch-off stickers, we are unable to confirm which treatments subjects received. 


	Firm’s Response #5 
	Perrigo is confident that the integrity and credibility of the data from pharmacodynamics(PD) study PRG-723 remains intact and the information provided below demonstrates that there was no opportunity to manipulate the data to alter the outcome of the study. Perrigo followed ICH E6 (R2): Guideline For Good Clinical Practice, 2015 recommendations throughout the study. Provided below are general comments followed by detailed responses that will clarify OSIS observations. 
	 DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review) GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 9/11/2015); 
	14
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	Perrigo would like to clarify the FDA inspector’s use of the term “blinding code” in the Form 483 observation for the University of Iowa audit. Perrigo’s interpretation of the “blinding code,” is the study randomization code, which, in Perrigo’s documentation, is referred to as the “Randomization Code” for the study. While the Randomization Code and the scratch-off sticker labels both contain information that can be used to determine which drug a specific subject received, their respective purposes are quit
	•. 
	•. 
	•. 
	The purpose of the Randomization Code is to enable the statistical analysis to be performed once the database has been locked. 

	•. 
	•. 
	The code-blinding scratch-off stickers are intended only to provide a mechanism for rapid Investigational Medicinal Product (IMP) identification by study investigators in the event of an individual subject’s medical emergency and not to be used in any way to support the statistical analysis as treatment identifiers. 


	These scratch-off stickers remained at each of the clinical sites throughout the treatment portion of the clinical trial, fulfilling their sole purpose. The scratch-off stickers, in accordance with guidance in ICH E6(R2), were then sent to, and retained by the CRO (Attachment A). Perrigo would also like to note that none of the scratch-off stickers were unblinded during the study. 
	Finally, regarding the OSIS inspections of the three clinical study sites: 
	•. 
	•. 
	•. 
	at University of Iowa site, Perrigo provided the original blinded scratch-off stickers to the inspector within 24 hours of notification. 

	•. 
	•. 
	at the subsequent University of Florida site inspection, an affidavit (Attachment B) signed by the Principal Investigator was sufficient to address the inspector’s question regarding the handling of the scratch-off stickers at the site, and no Form 483 was issued. 

	•. 
	•. 
	at the final audit, at the California Allergy & Asthma Medical Group, OSIS completed their inspection and issued a Form 483 that included the absence of the scratch off labels on-site as an observation. 


	Individual deficiencies itemized in Bioequivalence deficiency #5 are addressed below. 
	a. There was a discrepancy in the assigned treatments between the randomization schedule in the study report and the protocol. 
	The discrepancy noted in item 5.a was a transcription error, whereby the “Treatment Identifiers (the letter and the treatment)” from Attachment C were incorrectly written into the synopsis and body of the protocol, as well as the statistical analysis plan for efficacy analysis. 
	This occurred in the generation of Amendment #1 of the clinical protocol and had no impact on the preparation of the Investigational Medicinal Product (IMP), the integrity of the study, or the statistical analysis. The Randomization Code generated was properly used in the production of the blinded packaged IMP, and was the same schedule used 
	Version May, 2017 
	following database lock for assignment of IMP to treatment groups for statistical analysis. 
	Although there appears to be a discrepancy in the assigned treatments between the randomization schedule in the study report and the protocol, as explained below, that apparent discrepancy is due to a transcription error at the time of writing Protocol Amendment # 1 and was not material to the conduct of the study. Perrigo demonstrates, below, that the assigned treatments and randomization schedule used during the study were generated and approved prior to packaging the IMP. The randomization schedule was s
	To illustrate how and when the assigned treatments and randomization schedule were created, approved, and then used, the following information are provided: 
	•. 
	•. 
	•. 
	copies of documentation from the vendor that created the randomization code (for the packaging service organization) confirming the assigned treatments listed in the randomization schedule in the final clinical study report were derived from the Treatment Sequence documents (Attachment C, Attachment D, and Attachment E). Attachment C, D, and E documents were used in the packaging of IMP that was then shipped to the clinical sites and either used by subjects throughout the study or randomly selected as “rete

	•. 
	•. 
	the timeline of events up to and including the finalization of Protocol Amendment # 1 which supports Perrigo’s response. 


	Attachment C contains the approved label forms for the treatment sequences used in Perrigo’s PD study. Two important pieces of information for FDA review are: 
	•. 
	•. 
	•. 
	the approval date of each of the sequences is January 11, 2010, and 

	•. 
	•. 
	Treatment Identifiers A, B, C, D, and E are listed along with their associated treatments (see also Table 42 below). 


	Table 42 
	Attachment D and Attachment E contain two randomization schedules for the two clinical packaging operations that took place over the course of the study. Both documents use the same Treatment identifiers from Attachment C (approved label forms) (and Table 42) in the placement of the individual products that were used in Perrigo’s study. 
	Version May, 2017 
	Table 43 provides the acronyms used in Attachments D and E to delineate which treatments are designated to a given product (placebo, Test product, or Reference Listed Drug (RLD)). 
	Table 43 
	Table 44 links the treatment identifiers in Attachment C to Attachments D and E and demonstrates that the treatment identifiers as originally approved on January 11, 2010 were used for both clinical packaging operations. 
	Table 44 
	Table 45 below demonstrates that the assigned treatments from Attachment D and Attachment E match those of the randomization schedule of the study report. For ease of review, the first 5 subjects randomized from each packaging operation are listed below. The randomization schedule in the study report and Attachments D and E, as described above, match each other, demonstrating that the depiction of lettered treatment identifiers described in Protocol Amendment # 1 were an inadvertent transcription error and 
	Table 45 
	Version May, 2017 
	It is clear from Tables 42 - 45 that Attachment C controlled the placement of the treatment identifiers in Attachments D and E. This demonstrates that the treatment identifiers were approved and in use 2 months prior to Protocol Amendment # 1 being effective. This demonstrates that the Treatment identifiers listed in Protocol Amendment # 1 were transcribed in error from the original approval documents (Attachment C) and that Protocol Amendment # 1 Treatment identifiers are not, in fact, Treatment identifier
	Table 46 depicts the timeline of events up to and including the finalization of Protocol Amendment # 1 which supports Perrigo’s response. 
	Table 46 
	Finally, to definitively confirm that the correct Treatment Identifiers were used in the packaging of IMP, subject enrollment, and statistical analysis, FDA could: 1) scratch off the labels from the retention samples currently in its possession from the FDA inspection of Dr. Leslie Hendeles, principal clinical investigator at the University of Florida, and 2) be willing to receive the retention samples, with scratch-off sticker labels, from the other two clinical sites previously inspected (which were not c
	b. The original code-blinding scratch-off stickers were not maintained at the clinical site prior to subject enrollment and until the FDA inspection and their integrity cannot be assured. 
	Version May, 2017 
	We acknowledge that the original code-blinding scratch-off stickers were not maintained at the clinical sites following the treatment portion of the clinical trial. However, Perrigo respectfully challenges the assertion that the integrity of those same labels, as well as maintenance of the blind cannot be assured. It was the CROs Standard Operating Procedure to follow ICH guideline E6(R2) (Attachment A), which calls for the unblinding information to be returned to the Sponsor upon completion of subject dosi
	Also, as per Perrigo’s response to Bioequivalence deficiency #5a above, we demonstrated that Attachment C, Attachment D, and Attachment E, not Protocol Amendment # 1, are the documents that contained the official assigned treatments and the randomization schedule that directed the packaging of IMP and therefore used by specific subjects. Packaging of IMP occurred on two different occasions due to the expiry of the initial lot of RLD during the study. Table 47 below outlines the subject numbers that were inc
	Table 47 
	Table 48 outlines the IMP shipped to each clinical site and which packaging operation the IMP came from. 
	Table 48 IMP received at each site, and the source (packaging operation) for the IMP 
	Version May, 2017 
	* IMP not shipped to clinic sites due to expiration of the initial lot of RLD 
	Together, Tables 47 and 48 demonstrate that ALL IMP used by subjects as well as selected as retention samples came from the two packaging operations. In addition, the randomization schedule documents in Attachment D and Attachment E from Perrigo’s response to Bioequivalence deficiency #5a demonstrate that the “Treatment Identifiers” in these two packaging operations are derived from Attachment C and all of these documents match the randomized subjects’ assigned treatments in the clinical study report. Still
	Based on the above, FDA would be able to discern that the retention samples do have integrity as they were packaged using Attachment C’s approved labeling with treatment identifiers, Attachment D and Attachment E’s randomization schedule, were packaged along with the IMP used by subjects, and remained at the clinic sites from receipt through the present day. Based on this demonstrated integrity of the retention samples, it can be concluded that the scratch off labels for IMP used by subjects, also have inte
	Based on the demonstration of facts in Bioequivalence deficiency responses #5a and #5b, FDA should have no doubts about the integrity of the scratch off labels for either the IMP used by subjects during the study or that of the retention samples selected by the clinic sites. However, if FDA does still have questions about the integrity of the scratch-off labels for the IMP used by subjects in the study, FDA should be willing to receive the scratch off labels from the clinic sites that were inspected and unb
	c. Without the code-blinding scratch-off stickers, we are unable to confirm which treatments subjects received. 
	Please refer to Perrigo’s response to Bioequivalence deficiency response #5b above, which specifically addresses the handling of the code-blinding scratch-off stickers, and how the treatments subjects received may be verified. 
	Reviewer’s Comment # 5 
	Version May, 2017 
	The OSIS reviewer provides the following evaluation of the firm’s response: 
	16

	During the inspection conducted at the University of Florida, Asthma Research Lab, Gainesville, FL the ORA Investigator unblinded the code-breaking scratch-off labels that were returned to the site by the study monitor. Upon breaking the blind, the ORA investigator determined that the scratch-off labels on the study dispensation records were not consistent with the treatment assignments in the study protocol. However, the treatment assignments on the unblinded scratch-off labels matched those in the study r
	While it is possible that protocol amendment #1 contained a transcription error, the scratch-off labels that were removed from each clinical site and later returned identifies the treatment actually administered to each subject. Because the unblinded scratch-off labels were removed from the clinical site by the study monitor, the data integrity is significantly compromised and cannot be recovered. 
	During the inspection conducted at the University of Florida, Asthma Research Lab, Gainesville, FL the ORA Investigator determined that the study monitor collected the original study drug dispensation records containing the blinded code-breaking scratch-off labels from the site. The site only maintained photocopies of the records containing the blinded code-breaking scratch-off labels. The ORA investigator contacted the sponsor during the inspection and requested the study drug dispensation records containi
	The investigator at the University of Iowa Hospital & Clinic provided the ORA Investigator with copies of the original blinded scratch-off labels (that were returned to the site during the inspection) and the copies maintained at the clinical site (made before collection by the study monitor). However, the obscure part of the copies of the scratch-off labels returned to the site did not show a description stating “Drug Information Inside in Case of Emergency Scratch off the Surface of Blinded Area”, while i
	The OSIS reviewer recommends the following deficiency language to be communicated to the firm: 
	17

	 GDRP, ANDA-203760-ORIG-1-AMEND-29; OSIS memo_A203760.pdf (6/20/2017);  V:\DIVISION\BIO\BIO1\Email Reference\A203760 Albuterol MDI\ RE Comment on Respond to Consult Request on ANDA-203760-ORIG-1-AMEND-29 (ref# 15736893).msg 
	16
	http://panorama.fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f881315798 
	http://panorama.fda.gov/PanoramaDocMgmt/webhooks/viewdownload?id=090026f881315798 
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	Version May, 2017 
	Comment #1: 
	During the inspection conducted at the University of Florida, Asthma Research Lab, Gainesville, FL the ORA Investigator determined that the study monitor collected the original study drug dispensation records containing the blinded code-breaking scratch-off labels from the site. The site only maintained photocopies of the records containing the blinded code-breaking scratch-off labels. The original study drug dispensation records containing the blinded code-breaking scratch-off labels were also removed from
	Comment #2: 
	During the inspection at the University of Iowa Hospital & Clinic, the ORA Investigator was provided with copies of the original blinded scratch-off labels (returned to the site during the inspection) and the copies maintained at the clinical site (made before the scratch-off labels were collected by the study monitor). However, the obscure part of the copies of the scratch-off labels returned to the site did not show a description stating “Drug Information Inside in Case of Emergency Scratch off the Surfac
	The BE reviewer agrees with the OSIS’s evaluation and considers the firm’s response is not acceptable. 
	The firm will be asked to provide further information regarding OSIS’s concerns. 


	4.6 BE Deficiency #6 
	4.6 BE Deficiency #6 
	Please be informed that the case report forms for all the subjects in the pharmacodynamic study (PRG-723) were not retained based on the following OSIS finding for the California Allergy & Asthma Medical Group: 
	Investigational records were not retained. Specifically, three randomized subjects' and ten screen-failed subjects' bioequivalence study Source Records, Informed Consent Forms and Case Report Form Files were missing and could not be located during the inspection. The following subjects’ entire study records were missing: 
	Screening Number / Randomization Number 
	(b) (6) 
	Version May, 2017 
	(b) (6) 
	Firm’s Response #6 
	Perrigo acknowledges the above comment. The attached statistical report (Attachment F, provided in section 5.3.4.1) demonstrates that, when the 3 randomized subjects referenced above, as well as the entire clinical site’s data, are removed from the study analysis, the 90% CI is still contained entirely between 67-150%. 
	Reviewer’s Comment # 6 
	Since the PD study is not acceptable per the evaluation in Section 4.5, the recalculation is not performed at this time by the reviewer. 
	4.7 In Vitro Equivalence Testing 
	4.7.1 Information Common to All in Vitro Equivalence Tests 
	4.7.1.1 Formulation 
	The test formulation in the current amendment dated 04/13/2017 is the same as that in the original submission, which has been deemed acceptable by DBI. 
	18
	19

	 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 6 of 407); Submitted 04/13/2017  DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review) 
	18
	19

	Version May, 2017 
	4.7.1.2 Batch Information – For Repeated in vitro Equivalence Study 
	TEST. 
	Lot Size (# of Canisaters)Potency (%w/w)*** Theoretical 
	Actual 
	Manufacture Date for Test Expiration Date for Reference 
	API lot(s) 
	API lot(s) 
	Critical Excipient (e.g. surfactant, co-solvent, etc) Lot (s) 

	 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 7 of 407); Submitted 4/13/2017  GlobalSubmit Review, ANDA 203760; Module 3.2.R Executed Production Records – Batch 15MM-023 (Page 24 of 120); Submitted 4/13/2017 Note: 8688540 was crossed out. There was a handwriting note cannot be read.  GlobalSubmit Review, ANDA 203760; Module 3.2.R Executed Production Records – Batch 15MM-023 (Page 24 of 120); Submitted 4/13/2017  GlobalSubmit Review, ANDA 203760; Module 3.2.R 
	20
	21
	22
	23
	24
	25
	26

	Page 26 of 70 
	Version May, 2017 
	* If recommended ** Include lot numbers from each in vitro test *** Data obtained from Certificate of Analysis 
	Comments on Batch Information: 
	 GlobalSubmit Review, ANDA 203760; Module 3.2.R Executed Production Records – Batch 16MM-002 (Page 54 of 150); Submitted 4/13/2017 
	27

	Page 27 of 70 
	Version May, 2017 
	• 
	• • 
	• 
	lSMM-023, 16MM-002 and 16MM-003 are canister lot numbers. The film did not specify ifthe Ce1iificate of Analyses (COAs) for three test product lots were from the aforementioned three canister lots with optimized actuator lots. The fum will be asked to provide this inf01mation. 
	28

	The firm did not provide COAs for the reference lots # DAC23A, DAC34A and DAC36A. The fnm will be asked to provide this inf01mation. 
	The in vivo PK and PD studies were both conducted on the test lot# 08MM-050 without dose counter, whose theoretical lot 
	l)T4~ 
	I 
	(b)(4: 
	41 4 
	lb>< . However, the test lot size for in vivo PK and PD studies is still considered acceptable I (bH : 
	~~Note:In the on"ginal quafity rev1ew9:'1he Otfice ofPhaimaceut1ca! Quafity (6PQ) dete1mmea that the test lot# OBMM-050 is not considered a successful batch manufactured at commercial scale. The test lot# 08MM-050 is later deemed acceptable by OPQ after the fum provided fmther suppo1ting documents. 
	2
	9

	The diug product is suspension. Per the cmTent Product-Specific Guidance (PSG) for Albuterol Sulfate Inhalation, the three batches ofT product should be manufactured fi"om, at minimum, three different batches ofdrug substance(s), excipient(s), and container/closure system. The three new test lots (lSMM-023, 16MM-002 and 16MM-003) in the cmi-ent application were manufactured from the same lot ofl >T. OPQ detennined that the same lot ofl !blTj for the three new test lots (lSMM-023, 16MM-002 and 16MM-003) is n
	30
	16
	41 
	4
	9
	31

	Batch info1mation is NOT acceptable. 
	GlobalSubmit Review, ANDA 203760; Module 3.2.P.2 Optimization ofIntegrated Dose Counter TIP-CBJ-M0099 (Page 20 of27); Submitted 4/13/2017 GDRP, ANDA-203760-0RIG-1-AMED-21; 203760CR02_09182015.doc (Date Uploaded 9/ 18/2015); GlobalSubmit Review, ANDA 203760; Module 2.3. Quality Overall Stunmary; Submitted 7/3/2017 V:\DIVISION\BIO\BIOl \Email Reference\ANDA 203760 Albuterol MDI\RE Questions on exhibit batches for ANDA 203760 msg 
	28 
	29 
	http://panorama.fda.gov/task/view?ID=559a876800fe4b85542609c7457a2e92 
	30 
	31 

	Page 28 of70 
	ANDA 203760. 
	4.7.1.3 Device Comparability 
	*With alternate device design, the firm should provide justification and evidence to support that there will be no confusion with respect to cleaning. 
	Reviewer’s Comments 
	The original test device with dose counter was deemed comparable by DBI. However, due to the failure to meet the Population Bioequivalence (PBE) criteria for spray area at 3 cm distance for the original test device with dose counter, the firm optimized the actuator design to more closely match the performance characteristics of the reference product. 
	32
	33

	 DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review)  GlobalSubmit Review, ANDA 203760; Module 3.2.P.2 Optimization of Integrated Dose Counter TTP­CBJ-M0099; Submitted 04/13/2017 
	32
	33

	ANDA 203760. 
	(b) (4) 
	Based on the information above, the reviewer considers the new test device is comparable to the reference device. 
	4.7.1.4 Actuation Methods 
	ANDA 203760. 
	Comments on Actuation Methods: 
	Manual actuation was used for conducting Aerodynamic Particle Size Distribution by Cascade Impaction (APSD by CI) and Single Actuation Content Uniformity Through Life (SAC). The following actions were taken to avoid test to reference bias in dose release: 
	34

	The individual canister and dose counter actuator for each inhaler designated for testing and reserve from the T and R products were individually numbered to assure the same canister and actuator (canister and actuator combination hereafter referred to as 'inhaler') remained paired throughout the testing. For each inhaler all available information was recorded, including point of batch (i.e.: beginning (B), middle (M), or end (E)), assigned inhaler number, imprinted canister number, lot, and whether the pro
	For each test to be performed, the inhalers were analyzed in a random order. 
	 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 7-8 of 407); Submitted 04/13/2017 
	34

	ANDA 203760. 
	On any given day, an analyst tested an equal number of T and R products across each product lot……. 
	To blind the study all data analyses (i.e., post-actuation evaluations of the collected data) were performed by another analyst who did not perform any of the testing, and who only had access to the blinded sample number so the identity of the sample data (i.e., test or reference) was not known to that person prior to data work up. This assured the samples remained blinded and did not introduce a bias during the analysis, effectively assuring the study integrity. 
	The firm’s actuation methods are acceptable. 
	4.7.2 Individual In Vitro-Test Reviews 
	4.7.2.1 Single Actuation Content through Container Life 
	4.7.2.1.1 Study Information 
	Study No. 
	TTP-CBJ-M0282 
	(b) (4) 
	Study Site Name and address 
	Principal Investigator 
	Study Dates 
	SOP No. 
	SOP Effective Date 
	Determination of Dose Content Uniformity, Shot Weight, and 
	SOP Title 
	Number of Actuations from an Albuterol Sulfate HF A Inhalation Aerosol Product. 
	Test Method Description 
	Testing Equipment Used 
	(e.g., name, model, etc) 
	Operating Conditions for .Testing Equipment Used. 
	(e.g., temperature, humidity, etc..) 
	Analytical Method Description 
	Analytical Equipment Used 
	(e.g., name, model, etc.) 
	ANDA203760 
	Comments on Study Methods: 
	• .Per RLD labeling, the chug product should be stored "between 15° and 25°C (59° and 77°F). Contents under pressure. Do notpuncture or ;ncinerate. Protect from freezing temperatures andprolonged exposure to direct sunlight. Exposure to temperatures above 120°F may cause bursting". However, the furn did not indicate how the test and reference products were stored before the study. The fnm will be asked to provide this inf01mation. 
	36

	The study method is not acceptable. 
	4.7.2.1.2 Analytical Method Validation for HPLC 
	GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 10 of407); Submitted 04/13/2017 Dmgs@FDA; Search Tem1: 021457; BE Study Report TTP-CBJ-M0282 (Page 10 of407); Submitted 04/13/2017 
	35 
	36 
	https://www.accessdata.fda.gov/drogsatfda docs/label/2012/021457s026lbl.pdf; last accessed 6/12/2017 
	37 
	GlobalSubm.it Review, ANDA 203760; Module 5.3.1.3 In-Vitro 
	38 
	GlobalSubm.it Review, ANDA 203760; Module 3.2.P.5.2 Analytical Procedure 

	(bf(4 .-----­
	ANDA203760 
	ANDA203760 
	ANDA203760 

	Comments on Method Validation for HPLC: .The same method validation for HPLC has been deemed adequate by DBI. .
	41 

	4.7.2.1.3 .Calibration ofManual and/or Automated MDI Actuation (For Single Actuation Content) 
	Intermediate Precision (By Analyst) -Single Actuation Content 
	GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.3. Validation ofAnalytical Procedur ~; Submitted 12/16/2011 ..___..... 
	39 

	GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.3. Validation ofAnalytical Procedure lll 
	4

	l; Submitted 12/16/2011 .___, 
	GDRP, ANDA 203760; A203760NOOODB_NA07012015_GDRP version.doc (Date Uploaded 9/11
	/2015); http://panorama.fda.gov/task/view?ID=559a876700fe4b 13ce9flec 18609£222 

	ANDA203760 
	l)T4 
	Comments on Method Validation: 
	Per the previous BE review, the same method validation using the reference lots# AEABB and AEF75A has been deemed adequate by DBI• However, the reference lots # AEA13B and AEF75A were manufactured without dose counter, which cannot be applied to the cuITent SAC study on the drng product with dose counter. Therefore, the fnm will be asked to repeat its calibration ofmanual MDI actuation for SAC using the reference product with dose counter. 
	42
	43

	The method validation is inadequate. 
	GDRP, ANDA 203760; A203760NOOODB_NA07012015_GDRP version.doc (Date Uploaded 9/11DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review) 
	42 
	/2015); http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9flecl8609f222 
	43 

	4.7.2.1.4 Results Summary – Single Actuation Content 
	Table 11. Summary of PBE Results Calculated by the Firm, N=60 (Test=30 and RLD=30) 
	Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of the changeover point (0.10). 
	Table 12. Summary of PBE Results Calculated by the Reviewer, N=60 (Test=30 and RLD=30) 
	 If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of the changeover point (0.10). 
	Note to reviewer:

	* Reviewer’s calculation based on the firm’s data 
	4.7.2.1.5 Overall Comments 
	•. 
	•. 
	•. 
	The firm did not provide SAC data in .xpt file for the study # TTP-CBJ-M0282. The reviewer used the dataset provided in the firm’s study report. The reviewer’s PBE calculation matches the firm’s PBE calculation. 
	44


	•. 
	•. 
	The firm submitted 20% of the HPLC chromatograms from the SAC testing. The firm’s HPLC chromatograms are acceptable. 
	45


	•. 
	•. 
	The firm did not provide 100% raw numerical data (Analyst’s printouts) for all analytical runs (accepted and rejected) conducted during the HPLC sample analysis of the SAC study. Per the meeting request review from DBI, “since there are no current issues for which the 100% raw numerical data needs to be looked at, the firm will be informed that the Division of Bioequivalence I (DBI) will not request the 100% raw numerical data at this time, but suggests the firm to keep the raw data available should that be
	46


	•. 
	•. 
	The firm stated the following study events and deviations: 
	47



	1) At beginning of life stage, inhaler # 319 (R) was replaced with inhaler #54 (R) from the same lot (DAC34A) due to the leak of the collection tube for inhaler #319. 
	 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 51-56 of 407); Submitted 04/13/2017  GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 11, 92-367 of 407); Submitted 04/13/2017  GDRP, ANDA-203760-GI-1-MEETING-20; 203760NA04242015 Post CR meeting response.doc (Date Uploaded 5/6/2015);  GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 11-12 of 407); Submitted 04/13/2017 
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	2) .In the middle of life stage, inhaler # 17 (T) and its paired inhaler 97 (R) was retested due to the leak of the dose tube for inhaler #17 (R). Actuation #104 was used after the delivery ofthree repriming actuations. 
	The reviewer considers these study events and deviations will not affect the final BE analysis. 
	The SAC testing is inadequate. 
	4.7.2.2 Printing & Re-priming 
	• .Due to the failure to meet the PBE criteria for spray area at 3 cm distance for the original test device with dose counter, the firm optimized the actuator design to more closely 
	a 
	match the performance characteristics of the reference product. .ll>ll'lj . 
	48

	(b)(4 
	The firm did not conducted new priming and re-priming tests on the new test product 
	with optimized actuator for the following reasons: 
	49

	-Prime and re-prime test is a measure ofmetering valve pe1fonnance consistency and its 
	interaction with theformulatfon. Equivalency to the RLD has been demonstrated in two prior IVBE studies (TTP-CBJ-M0050 and TTP-CBJ-MOJ32). 
	11)14' 
	• .Since SAC test at the beginning (#1 actuation) is the same as the priming test, the reviewer evaluates the priming using the SAC data from in vitro BE study# TTP-CBJ­M00282 in the cmTent amendment dated 04/13/2017. The test product passes the PBE analysis on priming test as follows: 
	PRIMING Number ofactuations used to urime each oroduct = 3 Actuation munber used for testing each product = 1 
	GlobalSubmit Review, ANDA 203760; Module 3.2.P.2 Optimization ofIntegrated Dose Counter TTP-CBJ­M0099; Submitted 04/13/2017 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 5 of 407); Submitted 04/13/2017 
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	Summary of PBE Results Calculated by the Reviewer, N=60 (Test=30 and RLD=30) 
	Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of the changeover point (0.10). 
	•. Per the response to the firm’s Question # 10 in the meeting between Perrigo and OGD on August 26, 2011, OGD stated that ‘currently, OGD are not aware of any data showing that any changes in an actuator will not affect the MDI priming and repriming. Thus the sponsor is recommended to provide priming and repriming data. The sponsor may use the single actuation content data at the beginning lifestage (i.e., the first actuation immediately following the specified number of priming actuations in the RLD label
	50
	with optimized actuator comparing them with three reference lots. 

	The priming and repriming test is inadequate. 
	 GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 9/11/2015); 
	50
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	4.7.2.3 Aerodynamic Particle Size Distribution (APSD) by Cascade Impaction 4 7 2 3 1 snI dly Imormati
	. . . . on 
	Study No. 
	TTP-CBJ-M0282 SA 
	IDll4 
	Study SiteName and address 
	Principal Investigator 
	Study dates 
	SOP No. 
	SOP Effective Date 
	(tirf41. 
	SOP Title 
	SOP Title 
	Impactor 

	Testing Method Description [Eg. Test batches, B and E Lifestages, Number 
	Testing Method Description [Eg. Test batches, B and E Lifestages, Number 
	Testing Method Description [Eg. Test batches, B and E Lifestages, Number 
	Testing Method Description [Eg. Test batches, B and E Lifestages, Number 
	Testing Method Description [Eg. Test batches, B and E Lifestages, Number 
	Testing Method Description [Eg. Test batches, B and E Lifestages, Number 
	Testing Method Description [Eg. Test batches, B and E Lifestages, Number 
	IDHfAssessment ofthe Aerodynamic 
	I 
	4


	ofcanisters/batch, CI set up, flow rate 

	Particle Size Distribution from an Albuterol Sulfate HF A

	determination, plate/cup coating, priming 

	Inhalation Aerosol by Cascade Impaction 

	regimen, actuation method, filter, extraction diluent] 

	IDll4 
	Testing Equipment Used [e.g., name, model, etc, equipment includes but not limite.d to USP Apparatus ll>T<
	4 

	(b)(4\­
	I 

	Operating Conditions for Testing Equipment Used (e.g., temperature, humidity, etc ..) 
	Analytical Method Desc1iption 
	Analytical Equipment Used 
	(e.g .. name, model, etc) 
	lD)(4 
	How are the above parameters defined? 
	Comments on Study Methods: 
	• .The APSD study was conducted per SOPI . !bff• However, the fum did not provide this SOP. The firm will be asked to provide tliiSiiifo1mation. 
	(tiff4
	• .The HPLC assay to analyze APSD samples follows SOPI ..:. lb) 14'-. """The...,"'"-'""""'be_ 
	""'_.fi11m-will..._
	However, the fam onlv provided SOP . provide SOPj .
	asked to

	• .The fam did not provide the calculation method for MMAD and GSD. The fum will be asked to provide this inf01m ation. 
	The study method is inadequate. 
	4.7 .2.3.2 Analytical Method Validation for HPLC 
	All attributes identical to info1mation in Section 4. 7 .2.1.2 except for the following details for accuracy, inte1mediate precision, stability, and robustness. 
	GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282; Submitted 04/ 13/2017 GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.2 Analytical Procedure (bf<Submitted 12/ 16/2011 -----­
	51 
	52 
	4 

	(b)('l 
	Comments on the Pre-Study HPLC Method Validation: 
	(b) f41
	GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.3. Validation ofAnalytical Procedure Submitted 12/ 16/2011 ----­54 GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.3. Validation ofAnalytical Procedure 
	53 

	Submitted 12/16/2011 ____..... 
	The same method validation for HPLC has been deemed adequate by DBI. 
	55

	4.7.2.3.3 Method Validation for Cascade Impaction 
	(b) (4) 
	Comments on the Cascade Impaction Method Validation 
	Per the previous BE review, the same method validation using the reference lots # AEA13B and AEF75A has been deemed adequate by DBI. However, the reference lots # AEA13B and AEF75A were manufactured without dose counter, which cannot be applied to the current APSD study on the drug product with dose counter. 
	56
	57
	Therefore, the firm will be asked to repeat its method validation for cascade impaction using the reference product with dose counter. 

	 GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 9/11/2015); . GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 9/11/2015); . DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review). 
	55
	http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222. 
	56
	http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222. 
	57

	4.7.2.3.4 Results Summary-Aerodynamic Particle Size Distribution by Cascade Impaction -Reviewer Calculated 
	Table 15. Average (Arithmetic mean) Aerodynamic Particle Size Distribution Data 
	{1>)[4 
	)T4 
	(b) (4) 
	Currently, the FDA relies on a weight of evidence, including PBE analysis of certain key parameters which characterize the particle size distribution, together with a statistical approach for comparing the distribution profiles, namely modified Chi-square ratio method, to determine 
	 61

	 A Stability Analysis of a Modified Version of the Chi-Square Ratio Statistic: Implications for Equivalence Testing of Aerodynamic Particel Size Distribution; Benjamin Weber, Guenther Hochhaus, Wallace Adams, Robert Lionberger, Bing Li, Yi Tsong, and Sau L. Lee; The AAPS Journal, Published online: 25 Sept. 2012. 
	61

	Note to reviewer: IfsigmaR 
	= 0.10. sponsors should use either reference scaling or constant scaling at either side of 
	the changeover point (0.10). 
	(bl('l 
	(b) (4) 
	 If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of 
	Note to reviewer:

	(b) (4) 
	AERODYNAMIC PARTICLE SIZE DISTRIBUTION BY CASCADE IMPACTION 
	*Reviewer should perlonn PBE analysis to determine ifparameters are supportive Note: Please add comments for any itTegularities. 
	4.7.2.3.5 Overall Comments 
	• .
	• .
	• .
	The APSD results meet the following acceptance criteria: 

	• .
	• .
	The fnm did not provide 100% raw numerical data (Analyst's printouts) for all analytical mns (accepted and rejected) conducted during the HPLC sample analysis ofthe APSD study. Per the meeting request review from DBI, "since there are no current issues for which the 100% raw numerical data needs to be looked at, thefi1·111 will be infonned that the Division ofBioequivalence I (DBI) will not request the I 00% raw numerical data at this time, but suggests the firm to keep the raw data available should that be
	62 


	• .
	• .
	The mass median aerodynamic diameter (MMAD), geometric standard deviation (GSD) and fine pa1ticle mass (FPM) all pass the PBE analysis, and thus are considered as suppo1tive. The PBE analysis is as follows: 


	Summary ofPBE on MMAD Results Calculated by the Reviewer, N=60 (Test=30 and >Jf.Cl 
	GDRP, ANDA-203760-GI-1-MEETING-20; 203760NA04242015 Post CR meeting response.doc (Date Uploaded e4 
	62 
	51612015); http://panorama.fda.gov/task/view?ID=5540186f00eabe8c3c 77 569ae2ba81 

	\D)T4 
	Note to reviewer: IfsigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of the changeover point (0.10). 
	Summary of PBE on GSD Results Calculated by the Reviewer, N=60 (Test=30 and RLD=30 
	Note to reviewer: IfsigmaR = 0.10. sponsors should use either reference scaling or constant scaling at either side of 
	the changeover point (0.10). .Summary of PBE on FPM Results Calculated by the Reviewer, N=60 (Test=30 and .
	(bf(41 
	 If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of the changeover point (0.10). 
	Note to reviewer:

	•. The firm stated the following study events and deviations: 
	63

	1) Failed to record the weight of the inhaler # 250 prior to priming; 
	2) At beginning of life stage, inhaler # 53 (R) was replaced with inhaler #345 (R) from the same lot (DAC23A) due to uncoated NGI stage cup 7 at the analysis of inhaler 345 (R); 
	3) At the end of life stage, APSD samples for inhaler 236 were repeated due to atypical chromatogram. The firm stated that atypical chromatogram was caused by the overfill of APSD samples for inhaler 236. The firm provided both original and repeated chromatograms. 
	64

	4) APSD samples for Inhaler #4 were reinjected due to the autosampler injector malfunction. The firm submitted the sample peak areas for the original sample injections and repeated sample injections for inhaler #4. 
	(b) (4)
	5) At the end of life stage, one mass balance 
	5) At the end of life stage, one mass balance 
	for inhaler # 250 (R) was out of

	(b) (4)
	range of 
	range of 
	of label claim. Inhaler #250 (R) was retested with its paired inhaler

	(b) (4). (b) (4)
	# 129 (T) and the repeated values 
	# 129 (T) and the repeated values 
	for inhaler #250(R) and for 

	(b) (4)
	inhaler # 129 (T)) were within the range of 
	of label claim. The repeated values were used for the final BE analysis. 
	•. The firm did not provide APSD data in .xpt file for the study # TTP-CBJ-M0282. The reviewer used the dataset provided in the firm’s study report. 
	65

	The reviewer considers the aforementioned study events and deviations will not affect the final BE analysis. 
	The APSD test is inadequate. 
	 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 16-17 of 407); Submitted 04/13/2017  GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 86 of 407); Submitted 04/13/2017  GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 57-60 of 407); Submitted 04/13/2017 
	63
	64
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	4.7.2.4 Spray Pattern 
	4.7.2.4.1 Study Information 
	 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 368 ­392); Submitted 04/13/2017 
	66

	Comments on Study Methods: 
	• .
	• .
	• .
	The spray pattern test was conducted at a distance of3 cm and 6 cm from the actuator mouthpiece. The fnm also mentioned that the distance from the spray orifice to the actuator mouthpiece wa~ H for both test and reference products. Therefore, based on the info1mation rovided by the fnm, the s~y attem testing was conducted at a distance of 'J from the actuator orifice for both test and re erence pro ucts. 
	4 
	14 


	• .
	• .
	The firm stated that the sprav pattern test was performed at the B life stage ofcanister life. However, the film did not specify the actual number ofactuation after priming for both T and R. Therefore, the film will be asked to provide this information. 
	67


	• .
	• .
	The firm stated in the smmnary table above that! ltilTl Actuation Stations and Cb><Imaging System were used lti)<ifl and 
	4
	4 
	attem test. However the firm onl submitted 



	lbl<updated versions. 
	Figure
	4 
	The fum will be asked to provide the aforementioned SOPs in the 

	The study method is inadequate. 
	4.7.2.4.2 Validation Summary Table for Spray Pattern 
	Precision -Spray Pattern 
	-
	Intermediate Precision (By Day) -Spray Pattern 
	GlobalSubmit Review, ANDA 203760; Module 5.3.l.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 18); Submitted 04/13/2017 
	67 

	",
	' " " 
	. 

	RSD ofall Day I and Day 2 data Intermediate Precision (By Analyst) -Spray Pattern 
	0 

	Robustness: End of Stroke Force on SpraY. Pattern Measured 30 mm and 60 mm from th End ofActuator Mouth iece 
	OvaHty30mm Area (mm) 30 mm
	1

	·-'---­
	(b)(4) 
	Mean, n•S 
	1.131 1.110 1.117 
	167.4 
	Figure

	2.3% 1.6% 1.8% 
	2.4%
	Figure

	%RSD 
	Ovallty 60 mm Area (mm) 60 mm 
	1

	(b)(4 
	1.127 1.1 58 380.8 390.3 386. l
	Figure

	Mun, n"'5 
	%RSD 
	4.7% 3.0o/o 4.9% S.6% S.1% 
	Robustness: Actuation Velocity on Spray Pattern Measured 30 mm and 60 mm from the End of Actuator Mouthpiece 
	Robustness: Camera Distance on Spray Pattern Measured 30 mm and 60 mm from the End of Actuator Mouthpiece 
	Ovallty 60 mm Area (mm1) 60 mm 
	I 
	I 

	(b)(4 
	• n= I 0 measurements (nominal camera distance, used precision data) 
	Acceptance c1iteria defined by SOP 
	The method validation report includes the following acceptance criteria. 
	For each spray pattern characteristic measured, the o/oRSD for each analyst's data set were required to meet the following limits: 
	Method Precision and Intermediate Precision 

	Characteristic 
	RSDL~~
	(b
	Area 
	NMT (4~ 
	Dmax 
	NM1 
	-
	Dmin 
	NM1 
	-
	Ovality 
	NM1 
	The RSD for each spray pattem characteristic must be no greater than ~% 
	Method Re~eatabilitv 
	1

	For each spray pattern characteristic measured, the o/oRSD for each data set was required to meet the following limits: 
	Method Robustness 

	Comments on Method Validation: 
	i\4 
	• .Per COA for Batch 16MM-002 for s ra pattern test 
	(b)(4 
	11 
	The fnm 
	provided revalidated spray pattern method as listed above. 
	• .
	• .
	• .
	The firm used test lot# 16MM-003 for the spray pattern method validation. The fnm will be asked to revalidate its spray pattern method using the reference lot with dose counter. 

	• .
	• .
	The fnm provided the summruy tables for "Robustness: End of Stroke Force on Spray Pattern Measured 30 mm and 60 mm from the End of Actuator Mouthpiece" and "Robustness: Actuation Velocity on Spray Pattern Measured 30 mm and 60 mm from the End ofActuator Mouthpiece" in the study #TTP-CBJ-M0282. However, the fnm did not provide the individual data for these two summruy tables . In addition, these data are exactly the same as those conducted on different lot for the study# TTP-CBJ-M0132 submitted in the amendm
	70
	71
	72



	The method validation is inadequate. 
	GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.3 Validation ofAnalytical Procedure Spray Pattern (l)f<lb J Submitted 04/13/2017 
	68 
	4

	Globals~
	mit Review, ANDA 203760; module 3.2.P.5.4 Ce1tificate ofAnalysis Batch 16MM-002 (Page 10 of 24); Submitted 4/13/2017 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 47-48 of407); Submitted 04/13/2017 GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.3 Validation ofAnalytical Procedure Spray Pattern (l)r!~ d; Submitted 04/13/2017 
	70 
	71 
	4 

	GtobafS~
	mit Review,ANDA 203760; Module 3.2.P.5.3 In-Vitro BE Study-Dose Com1ter Comparison with RLD (Pages 52-53 of401); Submitted 7/1/2015 
	4.7.2.4.3 Results Summary – Spray Pattern 
	*This parameter varies with the type of spray pattern analysis. If it is an automated analysis, e.g., Laser imaging, “area” should be used. If it is a manual analysis, e.g., TLC, “Dmax” should be used. 
	Table 18. Summary of PBE Results Calculated by the Firm. Spray Pattern – Area* (mm) at 3 cm, N=60 (Test=30 and RLD=30). 
	2

	Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of the changeover point (0.10). 
	Spray Pattern – Area* (mm) at 6 cm, N=60 (Test=30 and RLD=30) 
	2

	*This parameter varies with the type of spray pattern analysis. If it is an automated analysis, e.g., Laser imaging, “area” should be used. If it is a manual analysis, e.g., TLC, “Dmax” should be used. 
	Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of the changeover point (0.10). 
	Spray Pattern – Ovality Ratio at 3 cm, N=60 (Test=30 and RLD=30) 
	Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of the changeover point (0.10). 
	Spray Pattern – Ovality Ratio at 6 cm, N=60 (Test=30 and RLD=30) 
	Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of the changeover point (0.10). 
	Table 19. Summary of PBE Results Calculated by the Reviewer 
	Spray Pattern – Area* (mm) at 3 cm, N=60 (Test=30 and RLD=30) 
	2

	Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of the changeover point (0.10). 
	Spray Pattern – Area* (mm) at 6 cm, N=60 (Test=30 and RLD=30) 
	2

	*This parameter varies with the type of spray pattern analysis. If it is an automated analysis, e.g., Laser imaging, “area” should be used. If it is a manual analysis, e.g., TLC, “Dmax” should be used. 
	Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of the changeover point (0.10). 
	Spray Pattern – Ovality Ratio at 3 cm, N=60 (Test=30 and RLD=30) 
	Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of the changeover point (0.10). 
	Spray Pattern – Ovality Ratio at 6 cm, N=60 (Test=30 and RLD=30) 
	Note to reviewer: If sigmaR = 0.10, sponsors should use either reference scaling or constant scaling at either side of the changeover point (0.10). 
	4.7.2.4.4 Overall Comments 
	•. 
	•. 
	•. 
	The firm did not provide spray pattern data in .xpt file for the in vitro BE study # TTP­CBJ-M0282. The reviewer used the dataset provided in the firm’s study report. The PBE results for the parameters calculated by both the firm and reviewer passed the PBE acceptance criteria. 
	73


	•. 
	•. 
	The firm stated the following study events and deviations: 
	74



	1) Spray pattern measurements for Inhalers # 165 (T), 226 (T), 69 (T) were repeated due to actuator reflection. The firm provided original images for these measurements. The repeated values were used for the final BE analysis. 
	75

	 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 61-62 of 407); Submitted 04/13/2017  GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 20-21 of 407); Submitted 04/13/2017  GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 404­407 of 407); Submitted 04/13/2017 
	73
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	75

	2) System Suitability: At the 30 mm distance, characterizations of the following inhalers 
	(b) (4) 
	were affected by stroke length exceeding the acceptance limit of 
	: #114, #251, #205, #92, #252, and #303. At the 60 mm distance, characterizations of the following
	(b) (4) 
	inhalers were affected by stroke length exceeding the acceptance limit of : #116, #205, #238, #215, #252, and #239. Device characterization was repeated until the requirement was met before performing the analysis. The firm provided spray pattern characterization data. 
	76

	(b) (4) 
	The reviewer verified that these repeats followed SOP
	Figure

	(b) (4) 
	and considers these study events and deviation will not affect the final BE analysis. 
	The spray pattern test is inadequate. 
	4.7.2.5 Plume Geometry 
	4.7.2.5.1 Study Information 
	Note to the Reviewer: The firm needs to submit representative photographs (manual) or digital images (automated) as supportive data. 
	 GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 89 of 407); Submitted 04/13/2017  GlobalSubmit Review, ANDA 203760; Module 3.2.P.5.2. Analytical Procedure PDF-ATM-CBJ-0054 Spray Pattern; Submitted 04/13/2017 
	76
	77

	Comments on Study Methods: 
	• .
	• .
	• .
	The firm stated that the plume geometry test was performed at the beginning oflife stage at a single distance from the actuator orifice. . However, the firm did not specify the actual number of actuation after priming for both T and R. Therefore, the fnm will be asked to provide this info1mation. 
	78


	• .
	• .
	The fnm stated in the smnmarv table above that SOP 


	Actuation Stations and SOP[ <b><Ig .S stem were used for the s ra attem test. However the fnm onl submitted SOP .
	4 
	magm

	161~1'a___P.(b>,....ll-b-e-as_ov_idet_he_ _.
	_n_dSO---.--~~~-----.=<4..-T_h_e_fi~11-m_w_1-_,_k_e_d_to_r____.__
	aforementioned SOPs in the updated versions. 
	• .The fnm did not provide SOP! (b)C4}: Plllllle Geometry for Albuterol Sulfate HF A Inhalation Aerosol with Integrated Dose Counter. The fnm will be asked to provide this inf01mation. 
	The study methods are inadequate. 
	4.7.2.5.2 Validation Summary Table for Plume Geometry 
	GlobalSubmit Review, ANDA 203760; Module 5.3.l.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 21 of 407); Submitted 04/13/2017 
	78 

	Precision 
	Intermediate Precision (By Date) 
	Plume An2le 
	Plume Width 
	Da~ I 
	Mean. mm 
	18.7° 
	23.l mm
	-
	8.5%
	% RSD (Precision I Reoeatabilitv) 
	8.2% 
	(bl(4
	Range, mm .Dav 2 .
	Plume An2le 
	Plume Width 
	20.2°
	Mean, mm 
	Mean, mm 
	-

	25.0 mm 

	% RSD (Precision I Reoeatabilltv) 
	17.6% 
	I 7.9"AI 
	(bl\"1
	Rangemm .% Difference <Dav I vs. Dav l) .
	1 

	8% 
	7% Inter Day %RSD** 
	14.0% 
	14.2% 
	-
	SD of all Day I and Day 2 data Intermediate Precision (By Analyst) 
	..R

	Robustness: Actuation Force at 60 mm from the End of Actuator Mouthpiece 
	Plume An le d rees Plume Width mm
	MDl 
	Tf4J 
	Number 
	Mean 
	15.2 16.4 L8.4 18.8 20.2 19.0 
	% RSD 
	15.6% 14.2% 1.6% 15.8% 14.4% 1.9% 
	Robustness: Actuation Velocity at 60 mm from the End of Actuator Mouthpiece 
	Comments on Method Validation: 
	•. Per the previous BE review, the same method validation using the reference lots # AEA13B and AEF75A has been deemed adequate by DBI. However, the reference lots # AEA13B and AEF75A were manufactured without dose counter, which cannot be applied to the current plume geometry study on the drug product with dose counter. 
	79
	80
	Therefore, the firm will be asked to repeat its method validation using the reference product with dose counter. 

	The method validation is inadequate. 
	4.7.2.5.3 Results – Plume Geometry 
	4.7.2.5.4 Overall Comments 
	•. 
	•. 
	•. 
	The firm did not provide plume geometry data in .xpt file for the in vitro BE study # TTP-CBJ-M0282. The reviewer used the dataset provided in the firm’s study report. The PBE results for the parameters calculated by both the firm and reviewer passed the PBE acceptance criteria. 
	81


	•. 
	•. 
	The firm stated the following study events and deviations: 
	82



	1) Testing conducted on inhaler #282 was mistakenly performed using the first not the second characterization as defined per method. The difference between the first and 
	 GDRP, ANDA 203760; A203760N000DB_NA07012015_GDRP version.doc (Date Uploaded 9/11/2015);  DARRTS, ANDA 203760; KUNDOOR, VIPRA R 08/04/2014 REV-BIOEQ-21(Primary Review)  GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 64-65 of 407); Submitted 04/13/2017  GlobalSubmit Review, ANDA 203760; Module 5.3.1.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Pages 23-24 of 407); Submitted 04/13/2017 
	79
	http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222 
	http://panorama.fda.gov/task/view?ID=559a876700fe4b13ce9f1ec18609f222 

	80
	81
	82

	second characterized stroke lengths for inhaler #282 was !bl\il meeting the acceptance criteria of"no greater than bll· difference" and indicated the device was properly seated in the actuator cradle. The results from inhaler #282 was used for the final BE analysis. 
	4 

	2) .System suitability: The following inhalers were affected by stroke length exceeding the acceptance limit of IJ1.ll : #35 1, #160, #74, and #16. Device characterization was repeated until the requirement was met before perfonning the analysis. The firm provided spray pattern characterization data. 
	83

	The reviewer considers these study events and deviation will not affect the final BE analysis. 
	The plume geometry test is inadequate. 
	4.8 OSIS Update (For in vivo and in vitro BE studies) 
	The Office ofStudy Integrity and Surveillance (OSIS) inspection status for the clinical (Novum Phannaceutical Research Services, Wilcrest Green Office Park, 3320 Walnut Bend Lane, Houston, TX 77042-4712) and analytical 11>lr 
	4 

	!6JTsites of the fasting study# 10825320 and for the anaf1. ca site <b1<lblll of the in vitro BE studies # 
	4 
	4 
	4

	...................................._____......,,_.,,,......,.__._,,___...,..___ ........
	~~~--..~~--~
	-

	TT P -CB J -M 0050 and TTP-CBJ-M0282 are complete and adequate. 
	The OSIS inspection status for the clinical sites (multiple sites) of the PD study # PRG-723 is considered complete at this time, but the application is considered inadequate pending the fnm's response to OSIS's deficiencies (please see Section 4.5 for details). 
	5 APPENDIX 
	5.1 Additional Attachments 
	5.1.1 SAS Output 
	GlobalSubmit Review, ANDA 203760; Module 5.3.l.3 In-Vitro BE Study Report TTP-CBJ-M0282 (Page 90 of 407); Submitted 04/13/2017 
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	BIOEQUIVALENCE DEFICIENCIES TO BE PROVIDED TO THE APPLICANT 
	ANDA: 203760 
	APPLICANT Perrigo Pharmaceutical Company 
	DRUG PRODUCT: Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 
	The Division of Bioequivalence I (DBI) has completed its review and has identified the following deficiencies: 
	Deficiencies Related to the Pharmacodynamic Study (PRG-723) 
	1.. 
	1.. 
	1.. 
	During the inspection conducted at the University of Florida, Asthma Research Lab, Gainesville, FL the FDA Investigator determined that the study monitor collected the original study drug dispensation records containing the blinded code-breaking scratch-off labels from the site. The site only maintained photocopies of the records containing the blinded code-breaking scratch-off labels. The original study drug dispensation records containing the blinded code-breaking scratch-off labels were also removed from

	2.. 
	2.. 
	During the inspection at the University of Iowa Hospital & Clinic, the FDA Investigator was provided with copies of the original blinded scratch-off labels (returned to the site during the inspection) and the copies maintained at the clinical site (made before the scratch-off labels were collected by the study monitor). However, the obscure part of the copies of the scratch-off labels returned to the site did not show a description stating “Drug Information Inside in Case of Emergency Scratch off the Surfac


	General Deficiencies 
	3.. 
	3.. 
	3.. 
	15MM-023, 16MM-002 and 16MM-003 are canister lot numbers as stated in your report of Optimization of Integrated Dose Counter TTP-CBJ-M0099 (Page 20 of 27) (Module 3.2.P.2, Submitted 4/13/2017). However, you did not specify the optimized actuator lot numbers used for the Certificate of Analyses (COAs) of these three test product lots (canister lots). Please provide this information. 

	4.. 
	4.. 
	Please provide COAs for the reference lots # DAC23A, DAC34A and DAC36A. 

	5.. 
	5.. 
	Please provide the following standard operating procedures (SOPs) with the updated version: 


	(b) (4) 
	• 
	: HPLC Rapid Screen Assay Method for the 
	determination of Albuterol Sulfate 
	(b) (4) 
	•
	 Impactor 
	(b) (4) 
	•
	 Actuation Stations 
	(b) (4) 
	•
	 Imaging System 
	(b) (4) 
	•
	 Plume Geometry for Albuterol Sulfate HF A Inhalation Aerosol with Integrated Dose Counter 
	Deficiencies Related to Single Actuation Content through Container Life (SAC) 
	6.. 
	6.. 
	6.. 
	Please indicate how the test and reference products were stored before the SAC test. 

	7.. 
	7.. 
	Your calibration of manual metered dose inhaler (MDI) actuation used the lots manufactured without dose counter. Please repeat your method validation using the reference lot with dose counter. 


	Deficiencies Related to Priming/Repriming 
	8.. Per the response to your Question # 10 in the meeting between the Office of Generic Drug (OGD) and your company (Perrigo Pharmaceutical Company) on August 26, 2011, OGD stated that ‘currently, OGD are not aware of any data showing that any changes in an actuator will not affect the MDI priming and repriming. Thus the sponsor is recommended to provide priming and repriming data. The sponsor may use the single actuation content data at the beginning lifestage (i.e., the first actuation immediately followi
	Deficiencies Related to Aerodynamic Particle Size Distribution (APSD) by Cascade Impaction 
	9.. 
	9.. 
	9.. 
	Please provide the calculation method for mass median aerodynamic diameter (MMAD) and geometric standard deviation (GSD). 

	10. 
	10. 
	Your method validation for cascade impaction used the lots manufactured without dose counter. Please repeat your method validation using the reference lot with dose counter. 


	Deficiencies Related to Spray Pattern 
	11. 
	11. 
	11. 
	Please provide the actuation number after priming for both the test and reference products in the spray pattern test. 

	12. 
	12. 
	You used test lot # 16MM-003 for the spray pattern method validation. Please revalidate your spray pattern method using the reference lot with dose counter. 


	Deficiencies Related to Plume Geometry 
	13. 
	13. 
	13. 
	Please provide the actuation number after priming for both the test and reference products in the plume geometry test. 

	14. 
	14. 
	Your method validation for plume geometry used the lots manufactured without dose counter. Please repeat your method validation using the reference lots with dose counter. 


	Sincerely yours, 
	{See appended electronic signature page} 
	Bing V. Li, Ph.D. Director, Division of Bioequivalence I Office of Bioequivalence Office of Generic Drugs Center for Drug Evaluation and Research 
	Items: 
	DIVISION OF BIOEQUIVALEN CE REVIEW .
	REVIEW OF A POST-CR MEETING REQUEST .
	This is a review ofa post-CR (Complete Response) meeting request. 
	This is the first generic drug application. This application references NDA 021457, Pro.Air® HFA (albuterol sulfate) Inhalation Aerosol, Metered, 0.09 mg Base/Inhalation from Teva. 
	In the original submission dated 12/06/2011, the fum PeITigo Phaimaceuticals Company submitted the results of the following studies compai·ing the Test and Reference products: one single-dose fasting pha1macokinetic bioequivalence (BE) sh1dy (#10825302), one clinical phaim acodynamics study (#PRG-723), and five types of in vitro bioequivalence studies (single actuation content, aerodynamic paiiicle size distribution by cascade impactor, spray pattern, plume geometry and priming/re-priming). In addition, the
	1
	2 

	In an amendment dated 07/01/2015, the firm responded to the deficiencies stated in the complete response letter dated 04/13/2015. The firm’s responses were still inadequate and a second complete response letter was sent to the firm on 09/21/2015. 
	3

	In the current post-CR meeting request dated 10/05/2015, the firm is requesting a face-toface meeting to clarify the following specific bioequivalence deficiencies (Bioequivalence deficiency #s 2, 3, 5 and 6) received in the complete response letter dated 09/21/2015: 
	-

	Deficiency # 2: The spray pattern testing (study # TTP-CBJ-M0132) comparing the test product with dose counter with the reference product with dose counter fails to meet the Population Bioequivalence (PBE) criteria for spray area at 3 cm distance. Please repeat this test. 
	Firm’s Comment: 
	While Perrigo acknowledges that the spray pattern area at 3 cm did not meet the PBE criteria, Perrigo also notes that primary measurements from which area is derived (i.e. Dmax and Dmin) did meet the PBE criteria for spray pattern at 3 cm. Because area is a derived value calculated from the two primary measurements, any small differences in Dmax and Dmin are magnified through the calculation of area. As such the comparison of the primary measurements provides a more direct discerning assessment of this attr
	Additionally for the plume characteristics, Ovality at 3cm, Ovality at 6 cm, Area at 6 cm, Plume Width at 6 cm and Plume Angle at 6 cm, along with the primary measurements of Dmax and Dmin at 3 cm, all meet the PBE statistic comparison demonstrating bioequivalence; hence, the weight of evidence for plume characteristics demonstrate bioequivalence of the test and reference products. 
	x. Please confirm if the Agency would support demonstration of equivalence of spray pattern area using primary measurements (i.e. Dmax and Dmin) for the 3 cm spray pattern analysis? 
	x. If the Agency does not accept equivalence based on the use of the primary 
	measures (i.e. Dmax and Dmin and weight of evidence for plume characteristics), 
	would the Agency accept a comparison of the 3 cm spray pattern area data 
	(b) (4) 
	derived from the IVBE study for the reference product lots to the 
	(b) (4) 
	set for the test product lots used in the IVBE study as an acceptable approach 
	to provide a supplemental body of evidence to support the demonstration of 
	equivalence for spray pattern area at 3 cm? 
	Perrigo notes that because the test and reference lots used in this study are no longer in date, it would not be possible to repeat the evaluation of this attribute using the same product lots. 
	DARRTS, ANDA 203760, COR-ANDAACTION-09 (Complete Response), 09/21/2015 
	3 

	• .If the Agency still maintains that the spray pattern area at 3 cm for the demonstration of bioequivalence must be repeated would the Agency accept data from three new lots ofboth the Test and Reference products for this single test? 
	Reviewer's Comment: 
	• .
	• .
	• .
	DBI would like to info1m that cmTently FDA considers area and ovality ratio at 2 distances as the BE matri x for automated analysis of spray pattern test, and the p1imaiy measurements of Dmax and Dmin ai·e not considered as the BE mat1ix to supp01t equivalence for automated analysis ofspray pattern test. 

	• .
	• .
	Assumin the te1m, ni mentioned in the film's response letter, refers to < lots of the test product, the Office of Bioequivalence at OGD considers it acceptable to conduct spray pattern test at 3 cm distance using reference lots and 26 month stability lots of the test product, provided that 26 month stability lots of the test product meet the quality standard and is deemed acceptable by the Office of Product Quality. The fum is recommended to submit pe1taining info1mation regarding the quality of >>Tlots of 
	1
	4 
	4 


	• .
	• .
	The firm should be info1med that it is also acceptable to conduct the spray pattern test using three new lots of both test and reference products, provided the new test product lots used for testing are deemed acceptable by the Office of Product Quality. The fnm is recommended to submit pertaining infonnation regai·ding the quality of new test product lots to Office of Product Quality for evaluation. 

	• .
	• .
	It should be noted that the fum used three test product lots (#s 08MM-034, 08MM­039 and 08MM-050) for conducting spray pattern test in the oliginal submission dated 12/16/2011. However, the fum used only one test product lot divided into three sub lots (#s 12MM-020, 12MM-021 and 12MM-022) for repeating the spray pattern analysis compaiing the test product with dose counter with the reference product with dose counter. Given the fact that the fum has done a set of spray pattern test on three test product lot


	product lot divided into three sub lots. 
	Deficiency # 3: According to the following Office of Pharmaceutical Quality (OPQ) review comments, your test product batch # OBMM-050 is not considered as representative ofthe commercial batch: 
	(bTC4 
	Therefore, the pharmacokinetic (PK) (study # 10825302) and phannacodynamic (PD) (study #PRG-723) BE studies conducted using batch # OBMM-050 are not acceptable. In addition, the Office ofStudy Integrity and Surveillance (OSIS) recommends that the data 
	from PD study (# PRG-723) are not acceptable for further Agency review (please refer to deficiencies based on the inspection findings by the OSIS). Therefore, please repeat the pharmacokinetic (PK) and pharmacodynamic (PD) BE studies. 
	Firm’s Comment: 
	As described above in our question to product quality deficiency #1, Perrigo proposes to adopt the original process, as suggested by the Agency (headspace correction only), and 
	(b) (4) 
	commits to manufacture 
	commits to manufacture 
	batch. Full characterization of the 

	(b) (4) 
	batch (B, M, and E), with matching characterization of the first 
	of the batch, will be provided for Agency review along with 6 months of stability data. 
	After reviewing Perrigo’s data and response to Product Quality deficiency #1, if the Office of Pharmaceutical Quality determines that the intended clinical portion of batch 08MM-050 is representative of the commercial manufacturing process suggested by the Agency, would the Division of Bioequivalence consider the clinical supplies of batch 08MM-050 a successful product batch suitable for establishing bioequivalence? 
	Additionally, Perrigo can provide clear evidence to mitigate the concerns that the Office of Study Integrity and Surveillance (OSIS) has regarding the PK and PD studies. Please see the comments and questions for bioequivalence deficiencies #5 and #6 below. 
	Reviewer’s Comment: 
	If the Office of Pharmaceutical Quality determines that the test product batch # 08MM050 is representative of the commercial batch, then the pharmacokinetic study (study # 10825302) conducted using this batch is acceptable from a bioequivalence perspective since there are no other pending bioequivalence deficiencies for the pharmacokinetic study. However, the pharmacodynamic study (study # PRG-723) will be still unacceptable pending the deficiencies identified by Office of Study Integrity and Surveillance (
	-

	Deficiency # 5: Following the inspection of the clinical sites (University of Florida, Gainesville; University of Iowa, Iowa City; California Allergy & Asthma Medical Group, Los Angeles) between 11/03/2014 – 01/09/2015 by the Office of Study Integrity and Surveillance (OSIS) for the current ANDA, Form FDA-483 was issued. Subsequently, the clinical sites provided its responses to Form 483 and those responses were included in the final evaluation by the OSIS. 
	The DBI reviewed the above OSIS inspection reports and found that the pharmacodynamic study (PRG-723) conducted is not acceptable based on the following OSIS findings. Please repeat the pharmacodynamic study. 
	a.. 
	a.. 
	a.. 
	There was a discrepancy in the assigned treatments between the randomization schedule in the study report and the protocol. 

	b.. 
	b.. 
	The original code-blinding scratch-off stickers were not maintained at the clinical site prior to subject enrollment and until the FDA inspection and their integrity cannot be assured. 

	c.. 
	c.. 
	Without the code-blinding scratch-off stickers, we are unable to confirm which treatments subjects received. 


	Firm’s Comment for 5a: 
	There is no discrepancy that exists between the randomization schedule created on January 15, 2010 (which directed execution of the clinical packaging, subject enrollment, and statistical analysis), and the treatment assignments in the clinical study report. While it is true that the treatment identifiers in Protocol amendments #1 and #2 differ from the clinical study report treatment assignments, the protocol amendments were intended to serve as an example of the randomized treatment schematic but were nev
	x. This observation was not part of OSIS clinical study site audit observations. Therefore, we wish to obtain clarification from the Agency that a response to Bioequivalence deficiency 5.a in our CRL amendment would be reviewed by the Agency. 
	Reviewer’s Comment: 
	Division of Bioequivalence I (DBI) would like to clarify the firm that response to Bioequivalence deficiency 5.a would be reviewed by the Agency. 
	Firm’s Comment for 5b-c: 
	Regarding questions 5.b and 5.c, it is not clear to Perrigo if these are questions to be addressed in our CRL response or simply a notification of clinical study site audit observations cited by OSIS. Nonetheless, Perrigo would like to have the opportunity to provide clear evidence through supporting documentation that, although the original code blinding scratch-off stickers were not present at the clinical site(s) at the time of the OSIS inspection, at no time did Perrigo have possession of the original c
	x. Will the Agency give consideration to a CRL response to questions 5.a through 5.c? 
	If so, will this response be reviewed by the Division of Bioequivalence and the Office of Study Integrity and Surveillance? 
	Reviewer’s Comment: 
	DBI would like to inform the firm to submit all the necessary additional documentation it wishes to submit in support of its response to questions 5.a through 5.c and the response would be reviewed by DBI is consultation with OSIS. 
	Deficiency # 6: Please be informed that the case report forms for all the subjects in the pharmacodynamic study (PRG-723) were not retained based on the following OSIS finding for the California Allergy & Asthma Medical Group: 
	Investigational records were not retained. Specifically, three randomized subjects' and ten screen-failed subjects' bioequivalence study Source Records, Informed Consent Forms and Case Report Form Files were missing and could not be located during the inspection. The following subjects’ entire study records were missing: 
	Screening Number / Randomization Number 
	(b) (6) 
	Firm’s Comment: 
	Although this does not provide for locating the missing investigational records, Perrigo can provide new statistical analysis that demonstrates that the study continues to meet the OGD BE guidance requirement of 90% CI 67-150% when 1) the three randomized subjects are removed and 2) when the entire clinical site’s data is removed from the statistical analysis. 
	x. Will the Agency give consideration to a CRL response to question 6? 
	x. If so, will this response be reviewed by the Division of Bioequivalence and the Office of Study Integrity and Surveillance? 
	Reviewer’s Comment: 
	The firm should be informed that DBI would give consideration to the firm’s response to bioequivalence deficiency # 6 and the response will be reviewed by DBI in consultation with OSIS. 
	BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT..
	The Division of Bioequivalence I (DBI) has completed its review and has no further questions at this time. 
	Comment #1: 
	Comment #1: 

	While Perrigo acknowledges that the spray pattern area at 3 cm did not meet the PBE criteria, Perrigo also notes that primary measurements from which area is derived (i.e. Dmax and Dmin) did meet the PBE criteria for spray pattern at 3 cm. Because area is a derived value calculated from the two primary measurements, any small differences in Dmax and Dmin are be magnified through the calculation of area. As such the comparison of the primary measurements provides a more direct discerning assessment of this a
	Additionally for the plume characteristics, Ovality at 3cm, Ovality at 6 cm, Area at 6 cm, Plume Width at 6 cm and Plume Angle at 6 cm, along with the primary measurements of Dmax and Dmin at 3cm, all meet the PBE statistic comparison demonstrating bioequivalence; hence, the weight of evidence for plume characteristics demonstrate bioequivalence of the test and reference products. 
	x. Please confirm if the Agency would support demonstration of equivalence of spray pattern area using primary measurements (i.e. Dmax and Dmin) for the 3 cm spray pattern analysis? 
	x. If the Agency does not accept equivalence based on the use of the primary measures (i.e. Dmax and Dmin and weight of evidence for plume characteristics), would the Agency accept a comparison of the 3 cm spray pattern area data 
	(b) (4) 
	derived from the IVBE study for the reference product lots to the data set for the test product lots used in the IVBE study as an acceptable approach to provide a supplemental body of evidence to support the demonstration of equivalence for spray pattern area at 3 cm? 
	Perrigo notes that because the test and reference lots used in this study are no longer in date, it would not be possible to repeat the evaluation of this attribute using the same product lots. 
	x 
	If the Agency still maintains that the spray pattern area at 3 cm for the demonstration of bioequivalence must be repeated would the Agency accept data from three new lots of both the Test and Reference products for this single test? 
	DBI’s Response:..Please be informed that primary measurements of Dmax and Dmin would not support .equivalence of spray pattern testing. .
	(b) (4) (b) (4) 
	Assuming refers to 
	Assuming refers to 
	lots of the test product; it is acceptable 

	(b) (4) 
	to conduct spray pattern analysis at 3 cm distance using reference lots and 
	(b) (4) 
	lots of the test product provided the 
	lots of the test product provided the 
	lots of the test product is acceptable 

	(b)
	(4)
	by the office of product quality. Please submit all the necessary information regarding the 

	(b) (4) 
	 lots of the test product to office of product quality.  
	It is also acceptable to conduct the spray pattern testing using three new lots of both test and reference products provided the test product lots used for testing are acceptable by the office of product quality. Please submit all the necessary information regarding the new test product lots to office of product quality. 
	Comment #2: 
	Comment #2: 

	As described above in our question to product quality deficiency #1, Perrigo proposes to adopt the original process, as suggested by the Agency (headspace correction only), and 
	(b) (4) 
	commits to manufacture 
	commits to manufacture 
	 batch. Full characterization of the 

	(b) (4) 
	batch (B, M, and E), with matching characterization of the first of the batch, will be provided for Agency review along with 6 months of stability data. 
	After reviewing Perrigo’s data and response to Product Quality deficiency #1, if the Office of Pharmaceutical Quality determines that the intended clinical portion of batch 08MM-050 is representative of the commercial manufacturing process suggested by the Agency, would the Division of Bioequivalence consider the clinical supplies of batch 08MM-050 a successful product batch suitable for establishing bioequivalence? 
	Additionally, Perrigo can provide clear evidence to mitigate the concerns that the Office of Study Integrity and Surveillance (OSIS) has regarding the PK and PD studies. Please see the comments and questions for bioequivalence deficiencies #5 and #6 below. 
	DBI’s Response: 
	If the Office of Pharmaceutical Quality determines that the test product batch # 08MM050 is representative of the commercial batch, then the pharmacokinetic study (study # 10825302) conducted using this batch is acceptable from a bioequivalence perspective since there are no other pending bioequivalence deficiencies for the pharmacokinetic study. However, the pharmacodynamic study (study # PRG-723) will be still unacceptable pending the concerns of Office of Study Integrity and Surveillance (OSIS).  
	-

	Comment #3: 
	Comment #3: 

	There is no discrepancy that exists between the randomization schedule created on January 15, 2010 (which directed execution of the clinical packaging, subject enrollment, and statistical analysis), and the treatment assignments in the clinical study report. While it is true that the treatment identifiers in Protocol amendments #1 and #2 differ from the clinical study report treatment assignments, the protocol amendments were intended to 
	There is no discrepancy that exists between the randomization schedule created on January 15, 2010 (which directed execution of the clinical packaging, subject enrollment, and statistical analysis), and the treatment assignments in the clinical study report. While it is true that the treatment identifiers in Protocol amendments #1 and #2 differ from the clinical study report treatment assignments, the protocol amendments were intended to 
	serve as an example of the randomized treatment schematic but were never intended to be, nor could they ever have been used as, the official set of treatment identifiers for the study. Perrigo can provide definitive information and documents to demonstrate that the integrity between the development of the randomization labels on January 15, 2010 through clinical packaging, subject enrollment, and statistical analysis was not and thus has not been compromised. All original code blinding scratch off stickers 

	x. This observation was not part of OSIS clinical study site audit observations. Therefore, we wish to obtain clarification from the Agency that a response to Bioequivalence deficiency 5.a in our CRL amendment would be reviewed by the Agency. 
	DBI’s Response: 
	We would like to clarify that response to Bioequivalence deficiency 5.a would be reviewed by the Agency. 
	Comment #4: 
	Comment #4: 

	Regarding questions 5.b and 5.c, it is not clear to Perrigo if these are questions to be addressed in our CRL response or simply a notification of clinical study site audit observations cited by OSIS. Nonetheless, Perrigo would like to have the opportunity to provide clear evidence through supporting documentation that, although the original codeblinding scratch-off stickers were not present at the clinical site(s) at the time of the OSIS inspection, at no time did Perrigo have possession of the original co
	x. Will the Agency give consideration to a CRL response to questions 5.a through 5.c? 
	x. If so, will this response be reviewed by the Division of Bioequivalence and the Office of Study Integrity and Surveillance? 
	DBI’s Response: 
	Please submit all the necessary additional documentation you wish to submit in support of your response to questions 5.a through 5.c and the response would be reviewed by DBI is consultation with OSIS. 
	Comment #5: 
	Comment #5: 

	Although this does not provide for locating the missing investigational records, Perrigo can provide new statistical analysis that demonstrates that the study continues to meet the OGD BE guidance requirement of 90% CI 67-150% when 1) the three randomized subjects are removed and 2) when the entire clinical site’s data is removed from the statistical analysis. 
	DBI’s Response: 
	Please be informed that DBI would give consideration to your response to bioequivalence deficiency # 6 and the response will be reviewed by DBI in consultation with OSIS. 
	The bioequivalence comments provided in this communication are comprehensive as of issuance. However, these comments are subject to revision if additional concerns raised by chemistry, manufacturing and controls, microbiology, labeling, other scientific or regulatory issues or inspectional results arise in the future. Please be advised that these concerns may result in the need for additional bioequivalence information and/or studies, or may result in a conclusion that the proposed formulation is not approv
	Sincerely yours, 
	{See appended electronic signature page} 
	Bing V. Li, Ph.D. Acting Director, Division of Bioequivalence 1 Office of Generic Drugs Center for Drug Evaluation and Research 
	DIVISION OF BIOEQUIVALEN CE REVIEW .
	ANDA No. 
	Drug P1·oduct Name Strength(s) Applicant Name Applicant Address 
	Applicant's Point of Contact 
	Contact's Telephone Number Contact's Fax Number 
	Contact's Email Address 
	Original Submission Date(s) 
	Submission Date(s) of Amendment(s) Under Review 
	First Generic (Yes or No) Reviewer 
	203760 
	Albuterol Sulfate Inhalation Aerosol 
	0.09 mg Base/Inhalation 
	Perrigo Phrumaceuticals Company 
	515 Eastern Ave., Allegan, MI 49010 
	Matt Popowski 3940 Quebec Avenue No1ih, Minneapolis, MN 55427 
	763-732-0481 
	763-732-0509 
	Mathew.Popowski@perrigo.com 
	Mathew.Popowski@perrigo.com 
	Regu}atorvAffairs.USA@perrigo.com 
	Regu}atorvAffairs.USA@perrigo.com 


	12/16/2011 
	07/03/2013 (Major amendment to suppo11 the addition ofan integrated .dose cotmter to the metered dose inhaler) .07/01/2015 (Response to complete response letter dated 04/13/2015) .
	Yes 
	Vipra Kundoor, Ph.D 
	Study Number (s) .
	Study Type (s) .Strength (s) .Clinical Site .
	Clinical Site Add1·ess .
	Analytical Site .
	Analytical Site Add1·ess .Study Number (s) .Study Type (s) .Strength (s) .Analytical Site (In Vitro .
	Studies) .
	Analytical Site Address (In .Vitro Studies) .Study Number (s) .Study Type (s) .Strength (s) .
	Clinical Sites .
	-
	10825302 
	Fasting 
	-
	Clinical Site Address 
	Analytical Site ( for PD study) Analytical Site A ddress 
	OSIS Status 
	-
	REVIEW OF TWO AMENDMENTS AND OSIS INSPECTION REPORTS 
	EXECUTIVE SUMMARY 
	This is the first generic drug appJ;cation. 
	In the original application, the film submitted the results of the following studies comparing the Test and Reference products: one single-dose fasting phaimacokinetic bioequivalence (BE) study (#10825302), one clinical pharmacodynamics study (#PRG­723), and five types of in vitro bioequivalence studies (single actuation content, aerodynamic particle size distribution by cascade impactor, spray pattern, plume geomehy and priming/re-priming). In addition, the film also submitted the paiticle size distributio
	1

	Fasting study: The fasting BE study was designed as a single-dose, two-way crossover study on healthy subjects. The film's fasting BE study was inadequate due to bioanalytical deficiencies. The results ofthe BE study are summarized in the table below: 
	Albuterol Sulfate Inhalation Ael"Osol .Dose: 2 x 90 mcg/lnhalation .
	5.pdf 
	http://wwwfda.gov/downloads/Drugs/GuidanceCoIDJ>lianceRegulat01yinformation/Guidances/UCM34698 

	Fasting Bioequivalence Study No. 10825302, N=24 (Male=l7 and Female=7) Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Inte1'Vals 
	Five types of in vitro bioequivalence studies: All of the in vitro BE studies were found inadequate due to the multiple deficiencies. 
	Pharmacodvnamics BE study: A bronchoprovocation pharmacodynamic study was conducted. The study was designed as a multi-center, randomized, double-blind, five-way crossover study comparing the test and reference products using a methacholine challenge design in asthmatic subjects. The 90% confidence interval for the relative bioavailability (F) falls within the 67.00 -150.00% BE criteria. However, the fnm's pha1macodynamics study was inadequate due to clinical deficiencies. The results of the phaimacodynamic
	A complete response letter dated 04/13/2015 was sent to the fum. 
	2

	In the cuITent amendment dated 07/01/2015, the firm responded to the above mentioned deficiencies. The fum's responses are still inadequate. 
	Due to the introduction of a dose counter actuator on the RLD (ProAir HF A Inhalation Aerosol) in 2013, the fum conducted the additional in vitro BE studies comparing the test product with dose counter actuator with the reference product with dose counter actuator, and the fum submitted its study results in an amendment dated 07/03/2013. The cmTent reviewer reviewed the amendment, and found these in vitro studies are inadequate. 
	There ai·e no necessaiy or pending Office of Study Integrity and Smveillance (OSIS) inspections of the clinical or analytical sites used for the cmTent ANDA. The inspections for the clinical sites and analytical site of the cunent application have been conducted. 
	Review of a 'New' inspection of the analytical and clinical sites: The OSIS inspection reports for the current ANDA as the parent application are reviewed in the current document. The reviewer has identified systemic deficiencies. 
	Impact of the OSIS Inspection on the Parent ANDA (current ANDA): 
	The OSIS report review is considered inadequate for the current ANDA due to the fact that the findings influenced the study results of the current study. 
	Analytical Site Findings Summary: 
	(b) (4) 
	1) 2) 
	Clinical Sites Findings Summary: 1) The blinding codes were not kept at the site prior to subject enrollment and until the inspection. The data integrity is significantly compromised and there is no assurance that the labels came from the same kits used in the study. 2) There was a discrepancy in the assigned treatments between the randomization schedule in the study report and the protocol. It could not be confirmed if the subjects received the correct study treatment (i.e., test or reference product) as p
	Following the inspections for the clinical sites, the OSIS reviewer recommends that data from study PRG-723 are NOT acceptable for further Agency review.  
	OSIS Inspectional Findings’ Impact on Other Related ANDAs: 
	OSIS report contains systemic findings, and, therefore, should be reviewed separately for the impact on the related ANDAs. 
	The PM should assign all related ANDAs for review to determine the acceptability of respective studies conducted at the same analytical laboratories. 
	Isolated 
	Systemic 
	Figure

	Deficiencies identified on Product Quality which effects the BE decision: 
	The Office of Pharmaceutical Quality (OPQ) concerns that the bio batch (08MM-50) used for clinical study was not representative of the whole batch. The Division of Bioequivalence concurs with the OPQ’s recommendation that batch # 08MM-050 is not 
	The Office of Pharmaceutical Quality (OPQ) concerns that the bio batch (08MM-50) used for clinical study was not representative of the whole batch. The Division of Bioequivalence concurs with the OPQ’s recommendation that batch # 08MM-050 is not 
	representative of the commercial batch and since the pharmacokinetic (PK) and pharmacodynamic (PD) studies were conducted using this batch, both PK and PD studies are unacceptable and the firm will be asked to repeat these studies. (refer to deficiency # 24 for details). 

	The application is inadequate with deficiencies. 
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	3 SUBMISSION SUMMARY 
	3 SUBMISSION SUMMARY 

	3.1 
	3.1 
	Responses from the firm in the current amendment 

	Deficiency # 
	Deficiency # 
	1. 

	Please provide the Certificate of Analysis (CoA) of the reference product lot # AEA13B. 
	Firm’s Response: 
	The Certificate of Analysis for ProAir HFA Metered Dose Inhaler Reference Listed Drug Lot AEA13B is provided with this amendment. 
	Reviewer’s Comments: 
	AEA13B (Please see appendix section of the current review). The assay testing was conducted on 02/03/2009 and the pivotal fasting study was initiated on one month prior to the fasting study. 
	1...
	The firm provided the certificate of Analysis of the reference product lot # 

	5.pdf DARRTS, ANDA 203760, COR-ANDAACTION-09 (Complete Response), 04/13/2015 
	5.pdf DARRTS, ANDA 203760, COR-ANDAACTION-09 (Complete Response), 04/13/2015 
	http://wwwfda.gov/downloads/Drugs/GuidanceComplianceRegulatocylnformation/Guidances/UCM34698 
	2 


	DARRTS, ANDA 203760, COR-ANDACTION-09 (Complete Response), 04/13/2015 
	DARRTS, ANDA 203760, COR-ANDACTION-09 (Complete Response), 04/13/2015 
	2 


	03/17/2009. 
	03/17/2009. 
	03/17/2009. 
	Therefore, based on the above information the testing was conducted 

	2...
	2...
	The potency of the test and reference products were comparable. 

	3...
	3...
	The firm’s response to deficiency # 1 is adequate. 

	Deficiency # 
	Deficiency # 
	2. 

	Per your analytical report for the fasting study (# 10825302), there were seven rejected batch runs for albuterol (Run ID #s 1AFGI, 4AFGI, 7AFGI, 8AFGI, 9AFGI, 13AFGI and analytical report. However, you did not include the original data to support the reasons for batch rejections. Therefore, please submit the raw data for calibration standards, 
	14AFGI).
	 You provided the specific reasons for rejection of the batch runs in the 
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	181 Yes ONo 6 units from 1 reference lot 181 Yes ONo 181 Yes ONo 181 Yes ONo 


	PRODUCT 
	PRODUCT 
	PRODUCT 
	LOT 
	Inhaler 
	Labeled Actuation # 

	Spray Pattern (30 mm) 
	Spray Pattern (30 mm) 
	Spray Pattern (60 mm) 

	Test 
	Test 
	15MM-023 
	303 
	5 
	12 

	Test 
	Test 
	16MM-002 
	69 
	4 
	15 

	Test 
	Test 
	16MM-002 
	285 
	4 
	11 

	Test 
	Test 
	16MM-002 
	226 
	12 
	19 

	Test 
	Test 
	16MM-002 
	165 
	8 
	15 

	Reference 
	Reference 
	DAC23A 
	116 
	4 
	13 

	Reference 
	Reference 
	DAC23A 
	114 
	5 
	12 

	Reference 
	Reference 
	DAC23A 
	251 
	5 
	12 

	Reference 
	Reference 
	DAC23A 
	239 
	4 
	12 

	Reference 
	Reference 
	DAC34A 
	92 
	5 
	12 

	Reference 
	Reference 
	DAC34A 
	238 
	4 
	12 

	Reference 
	Reference 
	DAC36A 
	205 
	5 
	14 

	Reference 
	Reference 
	DAC36A 
	252 
	5 
	13 

	Reference 
	Reference 
	DAC36A 
	215 
	4 
	12 


	Table
	TR
	Area, nnn2 
	Ovality 

	TR
	30mm 
	60mm 
	30mm 
	60mm 

	:Mean 
	:Mean 
	188.5 
	437.3 
	1.117 
	1.161 

	%RSD 
	%RSD 
	5 
	8 
	3 
	3 

	Range 
	Range 
	ltifW 


	Analyst 1 
	Analyst 1 
	Analyst 1 
	Area, mm2 
	Ovality 

	TR
	30mm 
	60mm 
	30mm 
	60mm 

	:Mean 
	:Mean 
	187.0 
	403.5 
	1.114 
	1.133 

	%RSD 
	%RSD 
	3 
	8 
	3 
	5 

	Analyst 2 
	Analyst 2 
	Area, mm2 
	Ovality 

	TR
	30mm 
	60mm 
	30mm 
	60mm 

	:Mean 
	:Mean 
	182.7 
	391.8 
	1.104 
	1.189 

	%RSD 
	%RSD 
	4 
	8 
	2 
	2 

	% Difference (Analyst 1 w. Analvst 2) 
	% Difference (Analyst 1 w. Analvst 2) 
	2.3 
	2.9 
	0.9 
	4.8 

	Inter Analyst % RSD 
	Inter Analyst % RSD 
	3.4 
	7.5 
	2.6 
	4.2 


	Day 1 
	Day 1 
	Day 1 
	Area, nnn2 
	Ovality 

	TR
	30mm 
	60mm 
	30mm 
	60mm 

	:Mean 
	:Mean 
	184.1 
	397.2 
	1.112 
	1.151 

	%RSD 
	%RSD 
	3.5 
	8.7 
	1.8 
	3.9 

	Day 2 
	Day 2 
	Area, nnn2 
	Ovality 

	TR
	30mm 
	60mm 
	30mm 
	60mm 

	:Mean 
	:Mean 
	185.6 
	398.l 
	1.106 
	1.171 

	%RSD 
	%RSD 
	3.7 
	7.0 
	3.4 
	4.6 

	% Difference (Day 1 w. Day 2) 
	% Difference (Day 1 w. Day 2) 
	0.8 
	0.2 
	0.5 
	1.7 

	Inter day % RSD 
	Inter day % RSD 
	3.4 
	7.5 
	2.6 
	4.2 


	Does the pr·ecision and r uggedness meet the acceptance criteria? 
	Does the pr·ecision and r uggedness meet the acceptance criteria? 
	Does the pr·ecision and r uggedness meet the acceptance criteria? 
	181 Yes 
	D No 

	Was Reference pr·omct used in the method Widation? 
	Was Reference pr·omct used in the method Widation? 
	181 Yes 
	D No 


	PR ODUCT 
	PR ODUCT 
	PR ODUCT 
	LOT (Batch) 
	Inhaler 
	Labeled Actuation# 

	Reference 
	Reference 
	DAC23A 
	351 
	5 

	Reference 
	Reference 
	DAC23A 
	160 
	5 

	Reference 
	Reference 
	DAC36A 
	74 
	5 

	Reference 
	Reference 
	DAC36A 
	16 
	5 


	Prune Angle (degrees) Plume Width (mm) Mean 19.2 23.9 % RSD 4 4 Ran2e (b)(4 
	Analyst 1 
	Analyst 1 
	Analyst 1 
	Prune An2le (de2rees) 
	Plume Wi<kh (mm) 

	Mean 
	Mean 
	19.6 
	24.3 

	% RSD 
	% RSD 
	2 
	3 

	Analyst 2 
	Analyst 2 
	Prune An2le (de2rees) 
	Plume Width (mm) 

	Mean 
	Mean 
	19.8 
	24.5 

	% RSD 
	% RSD 
	2 
	1 

	% Difference (Analyst 1 \'S Analyst 2) 
	% Difference (Analyst 1 \'S Analyst 2) 
	1.0 
	0.8 

	Inter analyst % RSD 
	Inter analyst % RSD 
	1.7 
	1.9 


	Day 1 
	Day 1 
	Day 1 
	Prune Angle (degrees) 
	Plume Width (mm) 

	Mean 
	Mean 
	19.5 
	24.1 

	% RSD 
	% RSD 
	1.4 
	1.4 

	Day 2 
	Day 2 
	Prune Angle (degrees) 
	Plume Width (mm) 

	Mean 
	Mean 
	19.9 
	24.7 

	% RSD 
	% RSD 
	1.7 
	1.7 

	% Difference (Day 1 w Day 2) 
	% Difference (Day 1 w Day 2) 
	2.0 
	2.5 

	Inter Day % RSD 
	Inter Day % RSD 
	1.7 
	1.9 


	Does ARiirant's SOP include validation criteria? 
	Does ARiirant's SOP include validation criteria? 
	Does ARiirant's SOP include validation criteria? 
	181 Yes 
	D No 

	Does the pr·ecision and ruggedness meet the acceptance criteria? 
	Does the pr·ecision and ruggedness meet the acceptance criteria? 
	181 Yes 
	D No 

	Was Refe1·ence pr·o<ltct used in the method validation? 
	Was Refe1·ence pr·o<ltct used in the method validation? 
	181 Yes 
	D No 


	1) 
	1) 
	1) 
	The T product without dose counter has been demonstrated to be equivalent to the R 

	TR
	product without dose counter in tenns ofin vitro, in vivo PK and PD studies, that is, 

	TR
	regardless the deficiencies cited in the BE reviews, the BE criteria were met. Therefore, 

	TR
	upon integration ofdose counter in the R product, the ANDA sponsor would not need to 

	TR
	repeat the in vivo PK and PD BE studies, but repeat only the in vitro BE studies using T 

	TR
	andR products with dose counter. 

	2) 
	2) 
	The Rproduct without dose counter (used to conduct the in vivoPK and PD BE studies) 

	TR
	has been demonstrated to pe1fonn equivalently to the R product with dose counter 

	TR
	(currently in the market). 

	3) 
	3) 
	The T product with dose counter and optimized actuator has been demonstrated to be 

	TR
	equivalent to the R product with dose counter in terms ofin vitro pe1formance (priming, 

	TR
	SAC, APSD, spray pattern andplume geometry; note that theANDA sponsor still needs to 

	TR
	submit repriming data and information to resolve deficiencies). It appears that the design 

	TR
	changes in the T optimized actuator with dose counter !bl~ 

	TR
	<bf<4l did not impact the peifonnance ofthe T product with 

	TR
	--~~~~~~~~~~~-
	-


	TR
	dose counter in comparison with the R product with dose counter currently in the market. 

	TR
	Thus, considering that both R products with and without dose counter have been 

	TR
	demonstrated to have similar in vitro pe1fonnance (bullet #2 above), it can generally be 

	TR
	expected that the T product with dose counter and optimized actuator would have similar 

	TR
	peifonnance as that ofthe R product without dose counter, this latter used in the in vivo 

	TR
	PKand BE studies along with the T product without dose counter (bullet #1 above). 

	4.1.2 
	4.1.2 
	SAS Output 


	S tudy 
	S tudy 
	S tudy 
	SAS Data 
	SAS Code 
	SAS S tat 
	I SAS Output/Ta lie 

	Re priming 
	Re priming 
	8----dataset 
	~ repriming.SAS 
	~ -Output 


	ANDA: 
	ANDA: 
	ANDA: 
	203760 

	APPLICANT: 
	APPLICANT: 
	Perrigo Pharmaceutical Company 

	DRUG PRODUCT: 
	DRUG PRODUCT: 
	Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 


	5 
	5 
	5 
	COMPLETED ASSIGNMENT FOR 203760 ID: 34966  

	Reviewer: Zhang, Zhen Verifier: , Division: Division of Bioequivalence Description: Albuterol Sulfate Inhalation Aerosol 0.09 mg Base/Inhalation (SD34) 
	Reviewer: Zhang, Zhen Verifier: , Division: Division of Bioequivalence Description: Albuterol Sulfate Inhalation Aerosol 0.09 mg Base/Inhalation (SD34) 
	Date Completed: Date Verified: 


	ID 
	ID 
	ID 
	Letter Date 
	Productivity Category 
	Sub Category 
	Score 
	Subtotal 

	34966 
	34966 
	12/29/2017 
	BIO 
	ANDA Amendment [1] 
	1 
	1 

	34966 
	34966 
	12/29/2017 
	BIO 
	Consult Review (For Consults to Other Office) [1] 
	1 
	1 

	34966 
	34966 
	12/29/2017 
	BIO 
	Consult Review (For Consults to Other Office) [1] 
	1 
	1 

	34966 
	34966 
	12/29/2017 
	Parallel 
	Study Amendment [1] 
	1 
	1 

	34966 
	34966 
	12/29/2017 
	Parallel 
	Review of the Consult Response and Formal Consult to DB [1] 
	1 
	1 

	34966 
	34966 
	12/29/2017 
	Parallel 
	Review of the Consult Response and Formal Consult to DB [1] 
	1 
	1 

	34966 
	34966 
	12/29/2017 
	Parallel 
	Pre-Screening [0.25] 
	0.25 
	0.25 

	TR
	Total: 
	6.25 


	203760 Albuterol Sulfate Inhalation Aerosol 0.09 mg Base/Inhalation Perrigo Pharmaceutical Company 515 Eastern Ave Allegan, MI, USA 49010 Matthew Popowski, Senior Regulatory Affairs Project Manager 3940 Quebec Ave North Minneapolis, MN, USA 55427 Matthew.Popowski@perrigo.com 763-732-0481 763-732-0509 11/16/2011 07/03/2013 Major amendment to support the addition of an integrated dose counter to the metered dose inhaler (SD10) 04/24/2015 Post-CR meeting request (SD20) 07/01/2015 Response to complete response 
	Strength(s) 
	Strength(s) 
	Strength(s) 
	90 mcg/ actuation 

	Clinical Site 
	Clinical Site 
	Site 1 University of Florida Asthma Research Lab Site 2 Roy J and Lucille A Carver College of Medicine Department of Pediatrics, Allergy/Pulmonary Site 3 Allergy & Asthma Diagnostic Treatment Center Site 4 California Allergy & Asthma Medical Group Site 5 Clinical Research Atlanta Site 6 Spartanburg Medical Research Site 7 AARA Research Center 

	Clinical Site Address 
	Clinical Site Address 
	Site 1 1600 SW Archer Road Gainesville, FL 32610-0486 Site 2 The University of Iowa 200 Hawkins Drive Iowa City, Iowa 52242-1083 Site 3 2300 Centerville Road Tallahassee, FL 32308 Site 4 11645 Wilshire Blvd, Suite 1155 Los Angeles, CA 90025 Site 5 175 Country Club Drive, Suite 100A Stockbridge, GA 30281 Site 6 485 Simuel Road Spartanburg, SC 29303 Site 7 9900 N Central Expy, Suite 555 Dallas, TX 75231 

	OSIS Status 
	OSIS Status 
	Backlog, Year 1 and Year 2 Post October 1, 2014 ANDAs 


	Table
	TR
	ANDAs . Pending . Complete . To Be Determined by OSIS . Pending For Cause Inspection . Complete 

	Formulation 
	Formulation 
	. Adequate . Inadequate 

	Will Response to CR Result in a Reformulation? 
	Will Response to CR Result in a Reformulation? 
	. Possibly . No . N/A 

	Deficiency Classification 
	Deficiency Classification 
	. Major . Minor . N/A (Review is Adequate) 

	Overall Review Result 
	Overall Review Result 
	. Adequate . Inadequate 

	Revised/New Draft Guidance Generated as Part of Current Review 
	Revised/New Draft Guidance Generated as Part of Current Review 
	. YES . NO 

	Bioequivalence study Tracking/Supporting Document # 
	Bioequivalence study Tracking/Supporting Document # 
	Study/Test Type 
	Strength (e.g., xx μg/inhalation) 
	Review Result 

	1, 2, 6 
	1, 2, 6 
	Fasting BE Study 
	0.09 mg Base/Inhalation 
	. Adequate . Inadequate . Not Applicable 

	1, 2, 6 
	1, 2, 6 
	Pharmacodynamic BE Study 
	0.09 mg Base/Inhalation 
	. Adequate . Inadequate . Not Applicable 

	1, 2, 6, 29 
	1, 2, 6, 29 
	In vitro BE study # TTP-CBJ-M0050 
	0.09 mg Base/Inhalation 
	. Adequate . Inadequate . Not Applicable 

	1, 2, 6, 29 
	1, 2, 6, 29 
	In vitro BE study # TTP-CBJ-M0282: Single Actuation Content through Container Life 
	0.09 mg Base/Inhalation 
	. Adequate . Inadequate . Not Applicable 

	1, 2, 6 
	1, 2, 6 
	In vitro BE study # TTP-CBJ-M0282: Priming and Repriming 
	0.09 mg Base/Inhalation 
	. Adequate . Inadequate . Not Applicable 

	1, 2, 6, 29 
	1, 2, 6, 29 
	In vitro BE study # TTP-CBJ-M0282: Aerodynamic Particle Size Distribution by Cascade Impaction 
	0.09 mg Base/Inhalation 
	. Adequate . Inadequate . Not Applicable 

	1, 2, 6, 29 
	1, 2, 6, 29 
	In vitro BE study # TTP-CBJ-M0282: Spray Pattern 
	0.09 mg Base/Inhalation 
	. Adequate . Inadequate . Not Applicable 

	1, 2, 6, 29 
	1, 2, 6, 29 
	In vitro BE study # TTP-CBJ-M0282: Plume Geometry 
	0.09 mg Base/Inhalation 
	. Adequate . Inadequate . Not Applicable 


	Table
	TR
	Test Batch # 
	Reference 
	Dose counter? 
	Relevant to BE 
	Review Results for 

	TR
	Batch # 
	determination? 
	the 1·elevant BE 

	TR
	studies 

	Fasting 
	Fasting 
	OSMM-050 
	AEA13B 
	No for both T 
	Yes 
	Adequate 

	Study# 
	Study# 
	andR 

	10825302 
	10825302 

	PD Study# PRG-723 
	PD Study# PRG-723 
	OSMM-050 
	AEA13B 
	No for both T andR 
	Yes 
	Inadequate 

	In vitro BE 
	In vitro BE 
	OSMM-050, 
	AEA13B, 
	No for both T 
	Yes 
	Adequate 

	study# 
	study# 
	OSMM-034, 
	AEA12C, 
	andR 

	TTP-CBJ­
	TTP-CBJ­
	OSMM-039 
	AEA14A 

	M0050 
	M0050 

	In vitro BE 
	In vitro BE 
	12MM-020, 
	DAA15A, 
	Yes for both T 
	No 
	Not relevant 

	study# 
	study# 
	12MM-021, 
	DAA16A, 
	andR 

	TTP-CBJ­
	TTP-CBJ­
	12MM-022 
	DAA18A 

	M00132 
	M00132 

	In vitro BE 
	In vitro BE 
	15MM-023, 
	DAC23A, 
	Yes for both T 
	Yes 
	Inadequate due to 

	study# 
	study# 
	16MM-002, 
	DAC34A, 
	and R; T has 
	multiple 

	TTP-CBJ­
	TTP-CBJ­
	16MM-003 
	DAC36A 
	optimized 
	deficiencies, 

	0282 
	0282 
	actuator 


	Test Product 
	Test Product 
	Test Product 
	Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 

	Reference Standard6/Product 
	Reference Standard6/Product 
	ProAir® HFA (albuterol sulfate) Inhalation Aerosol, 0.09 mg Base/Inhalation 

	Reference Listed Drug (RLD)7 Product 
	Reference Listed Drug (RLD)7 Product 
	ProAir® HFA (albuterol sulfate) Inhalation Aerosol, 0.09 mg Base/Inhalation 

	RLD Manufacturer 
	RLD Manufacturer 
	TEVA BRANDED PHARMACEUTICAL PRODUCTS R AND D INC 

	RLD NDA No. 
	RLD NDA No. 
	021457 

	RLD Approval Date 
	RLD Approval Date 
	Oct 29, 2004 


	Treatment identifier "A" 
	Treatment identifier "A" 
	Treatment identifier "A" 
	Treatment identifier "B" 
	Treatment identifier "C" 
	Treatment identifier "D" 
	Treatment identifier "E" 

	Placebo 
	Placebo 
	90mcg Test 
	90mcg RLD 
	180mcg Test 
	180mcg RLD 


	Treatment acronym 
	Treatment acronym 
	Treatment acronym 
	Product used in study 

	PBO 
	PBO 
	Placebo 

	ALB 
	ALB 
	Albuterol HFA (i.e. Test product) 

	PRO 
	PRO 
	ProAir (i.e. Reference drug) 


	Treatment identifier 
	Treatment identifier 
	Treatment identifier 
	Attachment C description 
	Attachment D description 
	Attachment E description 

	A 
	A 
	Placebo / Placebo 
	PBO / PBO 
	PBO / PBO 

	B 
	B 
	Albuterol HFA / Placebo 
	ALB / PBO 
	ALB / PBO 

	C 
	C 
	ProAir / Placebo 
	PRO / PBO 
	PRO / PBO 

	D 
	D 
	Albuterol HFA / Albuterol HFA 
	ALB / ALB 
	ALB / ALB 

	E 
	E 
	ProAir / ProAir 
	PRO / PRO 
	PRO / PRO 


	Randomized subject # 
	Randomized subject # 
	Randomized subject # 
	Randomization schedule in Attachment D 
	Randomization schedule in study report 

	(b) (6) 
	(b) (6) 

	D-E-C-A-B 
	D-E-C-A-B 
	D-E-C-A-B 

	C-D-B-E-A 
	C-D-B-E-A 
	C-D-B-E-A 

	B-C-A-D-E 
	B-C-A-D-E 
	B-C-A-D-E 

	E-A-D-B-C 
	E-A-D-B-C 
	E-A-D-B-C 

	A-B-E-C-D 
	A-B-E-C-D 
	A-B-E-C-D 

	Randomization schedule in Attachment E 
	Randomization schedule in Attachment E 
	Randomization schedule in study report 

	D-E-C-A-B 
	D-E-C-A-B 
	D-E-C-A-B 


	(b) (6) 
	(b) (6) 
	(b) (6) 
	C-D-B-E-A 
	C-D-B-E-A 

	A-B-E-C-D 
	A-B-E-C-D 
	A-B-E-C-D 

	B-C-A-D-E 
	B-C-A-D-E 
	B-C-A-D-E 

	E-A-D-B-C 
	E-A-D-B-C 
	E-A-D-B-C 


	Action 
	Action 
	Action 
	Date 
	Responsible Vendor 

	Original protocol finalized 
	Original protocol finalized 
	11/30/2009 
	Sponsor 

	Treatment identifiers finalized 
	Treatment identifiers finalized 
	1/11/2010 
	Sponsor 

	Randomization schedule created 
	Randomization schedule created 
	1/15/2010 
	Randomization creator 

	Randomization schedule approved 
	Randomization schedule approved 
	1/15/2010 
	Randomization approver 

	Clinical packaging #1 complete 
	Clinical packaging #1 complete 
	2/4/2010 
	Clinical packager 

	First subject enrolled 
	First subject enrolled 
	2/24/2010 
	Clinical site 

	First randomized subject used drug 
	First randomized subject used drug 
	3/3/2010 
	Clinical site 

	Protocol amendment # 1 finalized 
	Protocol amendment # 1 finalized 
	3/5/2010 
	Sponsor 


	Packaging operation number Range of subject numbers packaged 1 2 (b) (6) 
	Range of IMP received 
	Range of IMP received 
	Range of IMP received 
	Packaging operation number 
	Site number 
	Principal Investigator 

	(b) (6) 
	(b) (6) 
	1 
	1 
	Leslie Hendeles 

	1 
	1 
	2 
	Richard Ahrens 

	1 
	1 
	Not shipped * 
	Not shipped* 

	2 
	2 
	1 
	Leslie Hendeles 

	2 
	2 
	2 
	Richard Ahrens 

	2 
	2 
	6 
	Charles Fogarty 

	2 
	2 
	4 
	Sheldon Spector 

	2 
	2 
	5 
	Nathan Segall 

	2 
	2 
	7 
	William Lumry 

	2 
	2 
	4 
	Sheldon Spector 

	2 
	2 
	3 
	Ronald Saff 

	2 
	2 
	Not shipped 
	Not shipped 


	Study Type Lot No. Container Closure System (e.g. Valve, Actuator20, Canister) lot(s) 15MM­023 16MM­002 In-Vitro equivalence studies ** 16MM­003 (b) (4) 
	Table
	TR
	(b) (4) 

	REFERENCE 
	REFERENCE 

	In-Vitro equivalence studies ** 
	In-Vitro equivalence studies ** 
	DAC23A DAC34A DAC36A (b) (4) 
	03/2018 

	TR
	05/2018 

	TR
	05/2018 


	Are the in vitro BE studies performed on samples from each of 3 or more batches of the test product and 3 or more batches of the reference product, with no fewer than 10 units from each batch? 
	Are the in vitro BE studies performed on samples from each of 3 or more batches of the test product and 3 or more batches of the reference product, with no fewer than 10 units from each batch? 
	Are the in vitro BE studies performed on samples from each of 3 or more batches of the test product and 3 or more batches of the reference product, with no fewer than 10 units from each batch? 
	. Yes . No 

	For solution, is the test product manufactured from different batches of the same device (container/closure system) components? 
	For solution, is the test product manufactured from different batches of the same device (container/closure system) components? 
	. Yes . No . N/A 

	For suspension, is the test product manufactured from 3 different batches of the drug substance, different batches of critical excipients, and different batches of the same device (container/closure) components? 
	For suspension, is the test product manufactured from 3 different batches of the drug substance, different batches of critical excipients, and different batches of the same device (container/closure) components? 
	. Yes . No . N/A 

	Is the reference product expired at the time of studies? 
	Is the reference product expired at the time of studies? 
	. Yes . No 

	Is same BE batch used in the in vitro and in vivo studies? 
	Is same BE batch used in the in vitro and in vivo studies? 
	. Yes . No . N/A Lot # 08MM-050 was used for in vivo PK and PD study 

	Are the BE batches used in the in vitro and in vivo studies at least 1/3 of the production batch size? 
	Are the BE batches used in the in vitro and in vivo studies at least 1/3 of the production batch size? 
	. Yes 
	. No 

	Is difference of the potency values between Test and RLD within 5%? 
	Is difference of the potency values between Test and RLD within 5%? 
	. Yes . No 


	TEST REFERENCE Canister Canister Supplier Material Canister Volume 14 mL 14 mL Valve Valve Supplier Metering Volume Gasket and Seat Elastomers (material) Metering Chamber and Body (material) Core and Core Extension/Base Actuator Actuator Supplier Actuator Orifice Diameter (μμm) 0.17 to 0.21 mm 0.19 to 0.21 mm Dose Counter .. Yes . No . Yes . No Number of Doses 200 200 Cleaning instructions (similar cleaning instruction and frequency? *) Yes Yes (b) (4) (b) (4) (b) (4) 
	Has the firm submitted CC on its demo device to OGD? 
	Has the firm submitted CC on its demo device to OGD? 
	Has the firm submitted CC on its demo device to OGD? 
	. Yes 
	. No 

	If yes, please indicate the CC number and OGD evaluation result. 
	If yes, please indicate the CC number and OGD evaluation result. 
	N/A 

	Is the device in the current application the same as that proposed in its CC? 
	Is the device in the current application the same as that proposed in its CC? 
	. Yes 
	. No . N/A 

	If no, please evaluate device suitability as per (1) external design (components, size, shape); (2) external operating principles 
	If no, please evaluate device suitability as per (1) external design (components, size, shape); (2) external operating principles 
	N/A 


	Which tests (if any) used MANUAL actuation? Aerodynamic Particle Size Distribution by Cascade Impaction (APSD by CI), Single Actuation Content Uniformity Through Life (DTL) 
	If some tests used manual actuation(s), describe methods used to avoid Test to RLD bias in dose release. 
	If some tests used manual actuation(s), describe methods used to avoid Test to RLD bias in dose release. 
	If some tests used manual actuation(s), describe methods used to avoid Test to RLD bias in dose release. 
	• Study design -T and R product inhalers were tested in pairs on same day using same test equipment. • For each test to be performed, the inhalers were analyzed in a random order. • On any given day, an analyst tested an equal number of T and R products across each product lot. • To blind the study all data analyses (i.e., post-actuation evaluations of the collected data) were performed by another analyst 

	Which tests (if any) used AUTOMATED actuation? 
	Which tests (if any) used AUTOMATED actuation? 
	Spray Pattern, Plume Geometry 

	TR
	Test 
	RS 

	TR
	(b) (4) 

	TR
	Velocity Driven 
	Velocity (mm/s) 

	TR
	Actuator [e.g., Vereo Actuator SFMDx, 
	Initial Hold Time (msec) 

	What were the parameters of automated actuation? (units)* 
	What were the parameters of automated actuation? (units)* 
	SPRAYTEC with SPRAYER 
	Hold Time (msec) 

	TR
	module, etc.] 
	Final Delay (msec) 

	TR
	Acceleration (mm/s2) 

	Are the actuation parameters the same for the test and reference products? If No, please comment 
	Are the actuation parameters the same for the test and reference products? If No, please comment 
	Yes . No 
	.. 



	(b) (4) 
	Is testing performed as per RLD labeling? . Yes . No Are data measured at beginning, middle & end lifestages? . Yes . No 
	Is testing a single actuation per determination? 
	Is testing a single actuation per determination? 
	Is testing a single actuation per determination? 
	181 Yes DNo 

	Ifyes, what is the actuation number tested? 
	Ifyes, what is the actuation number tested? 
	#s 1, 100 and 200 after priming (3 primings) 

	Are the same actuation numbers tested for the test and RLD products? 
	Are the same actuation numbers tested for the test and RLD products? 
	181 Yes DNo 

	Is testing conducted using USP <601> Apparatus A at a flow 1·ate of 28.3 L/min (±5%)? Ifno, please comment. 
	Is testing conducted using USP <601> Apparatus A at a flow 1·ate of 28.3 L/min (±5%)? Ifno, please comment. 
	181 Yes35 DNo 

	Are studies performed on products stored per the RLD labeling? 
	Are studies performed on products stored per the RLD labeling? 
	D Yes DNo 181 Not Provided 


	Figure
	Infom1ation Requested 
	Infom1ation Requested 
	Infom1ation Requested 
	lblT4I 

	Analytical method validation report location 
	Analytical method validation report location 

	Project Number 
	Project Number 

	Analyte 
	Analyte 

	Internal Standard (IS) 
	Internal Standard (IS) 

	Method description (Cun·ent Version) 
	Method description (Cun·ent Version) 

	Selectivity or Specificity 
	Selectivity or Specificity 

	Limit ofQuantitation 
	Limit ofQuantitation 

	Detection Limit 
	Detection Limit 

	Linearity Range (ng, mcg/mL) 
	Linearity Range (ng, mcg/mL) 

	Linearity (R2) 
	Linearity (R2) 

	Accuracy (% recovery at the high and low concentrations) 
	Accuracy (% recovery at the high and low concentrations) 

	Precision-Repeatability Precision -Intem1ediate Precision (Dose Content Unifonnity) 
	Precision-Repeatability Precision -Intem1ediate Precision (Dose Content Unifonnity) 

	Benchtop Stability (working std solution) 
	Benchtop Stability (working std solution) 

	Stock Solution Stability (days) 
	Stock Solution Stability (days) 

	Robustness (HPLC) 
	Robustness (HPLC) 

	Robustness (Dose Content) 
	Robustness (Dose Content) 


	SOP for analytical method validation submitted? 
	SOP for analytical method validation submitted? 
	SOP for analytical method validation submitted? 
	181 y es39,40 
	DNo 

	Was the p1·e-study validation ofthe analytical method used for the in vitro single actuation content and priming/l'ep1iming studies acceptJtble? 
	Was the p1·e-study validation ofthe analytical method used for the in vitro single actuation content and priming/l'ep1iming studies acceptJtble? 
	181 Yes 
	ONo 


	Table
	TR
	SINGLE ACTUATION CONTENT THROUGH CONTAINER LIFE 

	TR
	Spray # 
	Mean 
	Variability (%CV) 
	Mean Ratio (T/R)

	Drug Mass (mg) 
	Drug Mass (mg) 
	% label claim 
	Within Lot (n=10) 
	Between Lot (n=3) 
	Total (n=30)

	Arith 
	Arith 
	Geo 
	Arith 
	Geo 
	Lot 1 
	Lot 2 
	Lot 3 
	Arithm (n=30) 
	Geo (n=30) 

	BEG 
	BEG 
	Test 
	1 
	89.37 
	89.20 
	99.30 
	99.11 
	4.75 
	6.20 
	6.42 
	3.48 
	6.37 
	1 01 
	1.00 

	Ref 
	Ref 
	1 
	88.90 
	88.86 
	98.80 
	98.76 
	3.69 
	1.77 
	2.81 
	0.22 
	2.88 

	MID 
	MID 
	Test 
	100 
	90.30 
	90.23 
	100.30 
	100.22 
	5.15 
	3.69 
	3.09 
	1.06 
	4.01 
	0 99 
	0.99 

	Ref 
	Ref 
	100 
	90.97 
	90.92 
	101.00 
	100.95 
	3.53 
	2.91 
	2.12 
	1.89 
	3.29 

	END 
	END 
	Test 
	200 
	92.50 
	92.46 
	102.80 
	102.75 
	4.21 
	3.07 
	2.20 
	0.50 
	3.18 
	1 01 
	1.02 

	Ref 
	Ref 
	200 
	91.13 
	91.07 
	101.33 
	101.26 
	4.04 
	2.47 
	3.14 
	2.41 
	3.86 


	Variable 
	Variable 
	Variable 
	Geometric Mean, Drug Mass, mcg 
	Geometric Mean Ratio 
	Standard Deviation 
	Sigma T /Sigma R Ratio

	Test 
	Test 
	Reference 
	Sigma T 
	Sigma R 

	SAC Through Life 
	SAC Through Life 
	91 
	90 
	1.00 
	0.0482 
	0.0352 
	1.3670 

	Scaled 
	Scaled 
	Linearized Point Estimate 
	95% Upper Confidence Bound 
	Pass or Fail PBE 

	Reference-scaled 
	Reference-scaled 
	N/A 
	N/A 
	N/A 

	Constant- scaled 
	Constant- scaled 
	-0.019798 
	-0.018905 
	Pass 


	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	. YES 
	. NO 
	. N/A 

	Was the Constant-scaled analysis used to determine PBE? 
	Was the Constant-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	. YES 
	. NO 
	. N/A 


	Table
	TR
	Mean (Original Scale) 
	Mean Ratio 
	Standard Deviation 
	Sigma T /Sigma R Ratio 

	Variable 
	Variable 
	Test 
	Reference 
	(Original Scale), % 
	Sigma T 
	Sigma R 

	SAC 
	SAC 
	90.62 
	90.28 
	100.38 
	0.048 
	0.035 
	1.381 

	Scaled 
	Scaled 
	Linearized Point Estimate 
	95% Upper Confidence Bound 
	Pass or Fail PBE 

	Reference-scaled 
	Reference-scaled 
	N/A 
	N/A 
	N/A 

	Constant-scaled 
	Constant-scaled 
	-0.0198 
	-0.0189 
	Pass 


	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	. YES 
	. NO . N/A 

	Was the Constant-scaled analysis used to determine PBE? 
	Was the Constant-scaled analysis used to determine PBE? 
	. YES 
	. NO 


	If constant-scaled analysis was used, is the estimate of Sigma R<T0 .. YES . NO . N/A 
	Are data expressed as actual amount and % of label claim? If No, please comment 
	Are data expressed as actual amount and % of label claim? If No, please comment 
	Are data expressed as actual amount and % of label claim? If No, please comment 
	. Yes . No 

	Is the geo-mean of the test product (% of label claim) within 95-105%?* 
	Is the geo-mean of the test product (% of label claim) within 95-105%?* 
	Beginning 
	. Yes (97.01%) . No . N/A 

	Middle 
	Middle 
	. Yes (99.02%) . No . N/A 

	End 
	End 
	. Yes (100.11%) . No . N/A 

	Are the PBE results acceptable? If No, please comment 
	Are the PBE results acceptable? If No, please comment 
	. Yes . No 


	Spray 
	Spray 
	Spray 
	Mean 
	Variability (%CV) 
	Mean Ratio 

	# 
	# 
	Drue: Mass I 
	% label 
	Within Lot (n 10) IBetween I Total 
	(T/R) 


	Table
	TR
	(mg) 
	claim 
	Lot (n=3) 
	(n=30) 

	Arith 
	Arith 
	Geo 
	Arith 
	Geo 
	Lot 1 
	Lot 2 
	Lot 3 
	Arithm (n=30) 
	Geo (n=30) 

	Test 
	Test 
	1 
	89.37 
	89.20 
	99.30 
	99.11 
	4.75 
	6.20 
	6.42 
	3.48 
	6.37 
	1.01 
	1.00 

	Ref 
	Ref 
	1 
	88.90 
	88.86 
	98.80 
	98.76 
	3.69 
	1.77 
	2.81 
	0.22 
	2.88 


	Variable 
	Variable 
	Variable 
	Mean (Original Scale) 
	Mean Ratio (Original Scale) % 
	Standard Deviation 
	Sigma T /Sigma R Ratio

	Test 
	Test 
	Reference 
	Sigma T 
	Sigma R 

	Prime 
	Prime 
	89.20 
	88.86 
	100.37 
	0.063 
	0.029 
	2.183 

	Scaled 
	Scaled 
	Linearized Point Estimate 
	95% Upper Confidence Bound 
	Pass or Fail PBE 

	Reference-scaled 
	Reference-scaled 
	N/A 
	N/A 
	N/A 

	Constant-scaled 
	Constant-scaled 
	-0.0179 
	-0.0154 
	Pass 


	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	. YES 
	. NO 
	. N/A 

	Was the Constant-scaled analysis used to determine PBE? 
	Was the Constant-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	. YES 
	. NO 
	. N/A 


	PRIMING 
	PRIMING 
	PRIMING 
	Is the geo-mean of the test product (% of label claim) within 95-105%? 
	. Yes (99.11%) . No . N/A 

	Are the PBE results acceptable for priming test? If No, please comment 
	Are the PBE results acceptable for priming test? If No, please comment 
	. Yes . No . N/A 


	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Is testing conducted as per RLD labeling? 
	Is testing conducted as per RLD labeling? 
	Is testing conducted as per RLD labeling? 
	~Yes D No 

	Is the actuation proc.edu1·e (priming, waste shot, auto/ manual actuation, actuato1· and actuation #) defined and provided? 
	Is the actuation proc.edu1·e (priming, waste shot, auto/ manual actuation, actuato1· and actuation #) defined and provided? 
	~Yes O No IfNo, comment: 

	Is the APSD test performed at both B and E lifestages? 
	Is the APSD test performed at both B and E lifestages? 
	~Yes D No 

	Is the APSD determination ofeach unit performed with a minimum numbe1· ofinhalations justified by the sensitivity of the validated assay? 
	Is the APSD determination ofeach unit performed with a minimum numbe1· ofinhalations justified by the sensitivity of the validated assay? 
	~Yes O No Actuation # 1 after priming for B life stage Actuation #192 after priming for E life stage 

	If>l actuation, what is the # of actuations used? 
	If>l actuation, what is the # of actuations used? 
	NIA 

	Have the drng deposition data on individual sites, including mouthpiece adapter, induction port, each stage ofthe impactor and the filter been submitted? 
	Have the drng deposition data on individual sites, including mouthpiece adapter, induction port, each stage ofthe impactor and the filter been submitted? 
	l:8:J Yes DNo IfNo, comment: 

	Are the ISM, FPM, and Mass Balance defined? 
	Are the ISM, FPM, and Mass Balance defined? 
	l:8:J Yes DNo IfNo, comment: 

	Is the calculation method for MMAD and GSD defined? ( Eg. CITDAS for Compendial) 
	Is the calculation method for MMAD and GSD defined? ( Eg. CITDAS for Compendial) 
	0 Compendia! D Non-Compendia! 1:8lunknown 


	SOP for analytical method validation submitted? 
	SOP for analytical method validation submitted? 
	SOP for analytical method validation submitted? 
	181 Yes53
	,54 O No 

	Is the method sufficiently sensitive? 
	Is the method sufficiently sensitive? 
	181 Yes 
	ONo 

	Is the pre-study validation of the analytical method used for APSD acceptable? 
	Is the pre-study validation of the analytical method used for APSD acceptable? 
	181 Yes 
	ONo 


	(b) (4) 
	Was the Reference-scaled analysis used to detennine PBE? 
	Was the Reference-scaled analysis used to detennine PBE? 
	Was the Reference-scaled analysis used to detennine PBE? 
	DYES 
	181 NO 

	Ifreference-scaled analysis was used, is the estimate ofSigma R> TO 
	Ifreference-scaled analysis was used, is the estimate ofSigma R> TO 
	DYES 
	ONO 
	181 NIA 

	Was the Constant-scaled analysis used to detennine PBE? 
	Was the Constant-scaled analysis used to detennine PBE? 
	181 YES 
	ONO 

	Ifreference-scaled analysis was used, is the estimate ofSigma R <TO 
	Ifreference-scaled analysis was used, is the estimate ofSigma R <TO 
	181 YES 
	ONO 
	ON/A 


	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	 YES 
	..

	. NO 

	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	 YES 
	..

	. NO 
	. N/A 

	Was the Constant-scaled analysis used to determine PBE? 
	Was the Constant-scaled analysis used to determine PBE? 
	 YES 
	..

	. NO 

	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	 YES 
	..

	. NO 
	. N/A 


	AERODYNAMIC PARTICLE SIZE DISTRIBUTION BY CASCADE IMPACTION REVIEW OF TESTING METHODS Is the testing method for CI test validated? No STUDY RESULTS: Is drug deposition reported in mass units? Yes Is the mass balance data reported? Yes Does Impactor -Sized Mass data pass PBE? Yes Does APSD analysis pass modified chi-square ratio test? Yes Results Are the mass median aerodynamic diameter (MMAD), geometric standard deviation (GSD) and fine particle mass (FPM) supportive?* Yes Mass Balance Is the mean range for
	Page 48 of 70 
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	Table
	TR
	85-115% of the label claim? 

	TR
	(on a per actuation basis) 

	Is PBE acceptable? 
	Is PBE acceptable? 
	Acceptable 

	Ifnot, why? 
	Ifnot, why? 
	NIA 


	I. 
	I. 
	I. 
	Pass PBE on SAC 

	II. 
	II. 
	Pass PBE on Impactor Size Mass 

	III. 
	III. 
	Pass Mass._s_ta_g_e_s_ 
	Chi-square ratio method analysis on Impactor Sized (1))(4 ) • 


	Was the Reference-scaled analysis used to detennine PBE? 
	Was the Reference-scaled analysis used to detennine PBE? 
	Was the Reference-scaled analysis used to detennine PBE? 
	DYES 
	181 NO 

	Ifreference-scaled analysis was used, is the estimate ofSigma R>TO 
	Ifreference-scaled analysis was used, is the estimate ofSigma R>TO 
	DYES 
	ONO 
	181 N/A 

	Was the Constant-scaled analysis used to detennine PBE? 
	Was the Constant-scaled analysis used to detennine PBE? 
	181 YES 
	ONO 

	Ifreference-scaled analysis was used, is the estimate ofSigma R <TO 
	Ifreference-scaled analysis was used, is the estimate ofSigma R <TO 
	181 YES 
	ONO 
	ON/A 


	Was the Reference-scaled analysis used to detennine PBE? 
	Was the Reference-scaled analysis used to detennine PBE? 
	Was the Reference-scaled analysis used to detennine PBE? 
	DYES 
	181 NO 

	Ifreference-scaled analysis was used, is the estimate ofSigma R> TO 
	Ifreference-scaled analysis was used, is the estimate ofSigma R> TO 
	DYES 
	ONO 
	181 NIA 

	Was the Constant-scaled analysis used to detennine PBE? 
	Was the Constant-scaled analysis used to detennine PBE? 
	181 YES 
	ONO 

	Ifreference-scaled analysis was used, is the estimate ofSigma R <TO 
	Ifreference-scaled analysis was used, is the estimate ofSigma R <TO 
	181 YES 
	ONO 
	ON/A 


	Was the Reference-scaled analysis used to detennine PBE? 
	Was the Reference-scaled analysis used to detennine PBE? 
	Was the Reference-scaled analysis used to detennine PBE? 
	DYES 
	181 NO 

	Ifreference-scaled analysis was used, is the estimate ofSigma R> TO 
	Ifreference-scaled analysis was used, is the estimate ofSigma R> TO 
	DYES 
	ONO 
	181 NIA 

	Was the Constant-scaled analysis used to detennine PBE? 
	Was the Constant-scaled analysis used to detennine PBE? 
	181 YES 
	ONO 


	If reference-scaled analysis was used, is the estimate of Sigma R<T0 .. YES . NO . N/A 
	Study No. TTP-CBJ-M0282 SA Study Site Name and Address Principal Investigator Study dates SOP No. SOP Effective Date SOP Title Actuation Stations Imaging System Testing Method Description Evaluation of Spray Pattern for an Albuterol Sulfate HF A Inhalation Aerosol Testing Equipment Used (e.g., name, model, etc) Image Analysis Apparatus Used (i.e., automated = Laser Imaging; or manual = TLC) Operating Conditions for Testing Equipment Used (e.g., temperature, humidity, etc..) (b) (4) (b) (4) (b) (4) (b) (4) (
	Is testing conducted as per RLD labeling? 
	Is testing conducted as per RLD labeling? 
	Is testing conducted as per RLD labeling? 
	. Yes 
	. No 

	Is testing a single actuation per determination at beginning lifestage of the product? 
	Is testing a single actuation per determination at beginning lifestage of the product? 
	. Yes 
	. No 

	If yes, what is the actuation number tested? 
	If yes, what is the actuation number tested? 
	Not provided 

	Is the actuation number same for T and R? (If not, justification needs to be provided) 
	Is the actuation number same for T and R? (If not, justification needs to be provided) 
	. Yes 
	. No 
	. Unknown 

	Data measured at two distances from reference product actuator mouthpiece? 
	Data measured at two distances from reference product actuator mouthpiece? 
	. Yes 
	. No

	 If yes, distances 3 – 7 cm from reference product actuator mouthpiece? 
	 If yes, distances 3 – 7 cm from reference product actuator mouthpiece? 
	Yes, 3 cm and 6 cm

	 If yes, distances separated by 3 cm or more? 
	 If yes, distances separated by 3 cm or more? 
	Yes, 3 cm

	 If yes, is it feasible to accurately capture the spray pattern image at these 2 distances (e.g. Is it too far from the orifice? Is it too close to the mouthpiece)? 
	 If yes, is it feasible to accurately capture the spray pattern image at these 2 distances (e.g. Is it too far from the orifice? Is it too close to the mouthpiece)? 
	. Yes 
	. No (please comment below) 

	Is the distance between the actuator orifice and point of spray pattern measurement same for T and R? 
	Is the distance between the actuator orifice and point of spray pattern measurement same for T and R? 
	. Yes (5.5 cm and 8.5 cm) . No 

	Does the firm submit representative spray pattern images? 
	Does the firm submit representative spray pattern images? 
	. Yes66 (20%) . No 

	Does the firm submit intensity profile of the spray? 
	Does the firm submit intensity profile of the spray? 
	Yes 


	Did the firm perform manual or automated analysis? 
	Did the firm perform manual or automated analysis? 
	Did the firm perform manual or automated analysis? 
	automated analysis 

	Was the analysis based upon the true shape (to include a high proportion, e.2., 95% of the total pattern) ofthe Spray Pattern? 
	Was the analysis based upon the true shape (to include a high proportion, e.2., 95% of the total pattern) ofthe Spray Pattern? 
	181 Yes 
	ONo 

	Do Dmax and Dmin pass through the center of gravity (COG) or center of mass (COM) as approp1iate in extent to the parameter of the true shape? 
	Do Dmax and Dmin pass through the center of gravity (COG) or center of mass (COM) as approp1iate in extent to the parameter of the true shape? 
	181 Yes 
	ONo 


	Area 
	Area 
	Area 
	mm' 
	Ovalitv 

	Dist 1 
	Dist 1 
	Dist 2 
	Dist I 
	Dist 2 

	30mm 
	30mm 
	60mm 
	30mm 
	60 m.m 

	Mean 
	Mean 
	173.9 
	362.0 
	1. 117 
	1. 142 

	%RSD 
	%RSD 
	4~ 
	~O/,. 
	;10/A 
	~O/,. 

	Ramu: 
	Ramu: 
	(bl (4t 


	Dayl 
	Dayl 
	Dayl 
	Area. mm1 
	Ovalltv 

	TR
	Dist 1 JO mm 
	Dist2 60mm 
	Dist I 30mm 
	Dist 2 60mm 

	Mean n • 10 
	Mean n • 10 
	173.9 
	362.0 
	1.1 17 
	1.142 

	%RSD (Precision I Reoeatabllitv) 
	%RSD (Precision I Reoeatabllitv) 
	4% 
	5% 
	4% 
	3% 

	Day2 
	Day2 
	Area. mm' 
	Ovalltv 

	TR
	Oistl JO mm 
	Dist2 60mm 
	Dist 1 30mm 
	Dist 2 60mm 

	Mean, n = 10 
	Mean, n = 10 
	175.9 
	347.0 
	1.090 
	1.165 

	%RSD (Precision I Repeatability) 
	%RSD (Precision I Repeatability) 
	3% 
	4% 
	2% 
	4% 

	% Difference (Day l vs. Day 2) 
	% Difference (Day l vs. Day 2) 
	l% 
	4% 
	2% 
	2% 

	lnterday % RSD0 
	lnterday % RSD0 
	4% 
	5% 
	3% 
	4% 


	Analyst 1 
	Analyst 1 
	Analyst 1 
	Area, mm' 
	Ovallty 

	TR
	Dist 1 
	Dist 2 
	Dist 1 
	Dist 2 

	TR
	30 mm 
	60mm 
	30mm 
	60mm 

	Mean. n =10 
	Mean. n =10 
	173.9 
	362.0 
	l.1 17 
	l.142 

	o/oRSD 
	o/oRSD 
	4% 
	5% 
	4% 
	3% 

	Analyst 2 
	Analyst 2 
	Area mm• 
	Ovalttv 

	TR
	Dist I 
	Dist2 
	Dist 1 
	Dist 2 

	TR
	JO mm 
	60mm 
	30mm 
	60mm 

	Mean, n • 10 
	Mean, n • 10 
	175.9 
	347.0 
	1.090 
	t.165 

	%RSD 
	%RSD 
	3% 
	4% 
	2% 
	4% 

	% Difference (Analyst I vs. Analyst 2) 
	% Difference (Analyst I vs. Analyst 2) 
	1% 
	4% 
	2% 
	2% 

	loterday o/oRSD 
	loterday o/oRSD 
	4% 
	5% 
	3% 
	4% 


	Ovallty 30 mm 
	Ovallty 30 mm 
	Ovallty 30 mm 
	Area (mml) 30 mm 
	(b)(4 

	Mean n = S %RSD 
	Mean n = S %RSD 
	1.110 3.4% 
	1.110 1.6% 
	1.129 1.3% 
	164.8 5.8% 
	166.1 3.7% 
	168.9 3.6% 


	Ovality 60 mm 
	Ovality 60 mm 
	Ovality 60 mm 
	Area (mm1) 60 mm 

	TR
	(bl(4 

	Mean n = S 
	Mean n = S 
	1.129 
	1.158 
	l.163 
	393.4 
	390.3 
	393.4 

	o/oRSD 
	o/oRSD 
	1. 1% 
	3.0% 
	2.6% 
	6.5% 
	5.6% 
	2.8% 


	Ovality 30 mm Area (mm2) 30 mm (b)(4J --Mean, n =S 1.098 1.117 1.121 173.4 173.9 175.7 % RSO 3% 4% 1% 4% 4% 4% • n= IO measurements (nominal camera distance, used precision data) 
	Mean, n =S 
	Mean, n =S 
	Mean, n =S 
	I 
	l.l49 
	'l 
	1.142 
	l 
	1.172 
	I 
	353.6 
	I 
	362.0 
	I 
	3822 

	% RSD 
	% RSD 
	I 
	4% 
	I 
	3% 
	l 
	3% 
	I 
	2% 
	I 
	5% 
	I 
	3% 


	Table
	TR
	Characteristic Area Dmax 
	RSD Linut NMT ~F NM'IJ 


	Table
	TR
	I Dmin I NMTf::1H I Ovality I NMTI Yo 

	RLD lot numbers 
	RLD lot numbers 
	Test Lot 16MM-003 

	Number of units 
	Number of units 
	10 replicate from 1 unit for method precision and intermediate precision 5 replicates from 1 unit for robustness 

	Number of sorays/unit 
	Number of sorays/unit 
	1 

	Automated or manual actuation used 
	Automated or manual actuation used 
	automated 


	Does Fil'm's SOP include validation criteria?68 ~Yes ONo Does the precision and mggedness meet the acceptance c1ite1ia? ~Yes ONo Was RLD product used in the method validation? DYes ~No 
	Table
	TR
	AREA* – SPRAY PATTERN SUMMARY 

	TR
	Dist (cm) 
	Mean (mm2) 
	Variability (%CV) 
	Mean Ratio (T/R)

	Within Lot (n=10) 
	Within Lot (n=10) 
	Between Lot (n=3) 
	Total (n=30)

	Arithm 
	Arithm 
	Geo 
	Lot 1 
	Lot 2 
	Lot 3 
	Arithm (n=30) 
	Geo (n=30) 

	Test 
	Test 
	3 
	181.25 
	180.87 
	3.63 
	3.77 
	3.23 
	6.81 
	6.62 
	1.048 
	1.047 

	6 
	6 
	384.97 
	384.05 
	4.03 
	8.95 
	4.65 
	4.44 
	7.23 
	1.024 
	1.026 

	Ref 
	Ref 
	3 
	172.91 
	172.90 
	3.58 
	4.14 
	6.77 
	1.51 
	4.99 

	6 
	6 
	376.08 
	374.39 
	14.64 
	7.09 
	5.17 
	4.37 
	10.43 


	Table
	TR
	OVALITY RATIO – SPRAY PATTERN SUMMARY 

	TR
	Dist (cm) 
	Mean 
	Variability (%CV) 
	Mean Ratio (T/R)

	Within Lot (n=10) 
	Within Lot (n=10) 
	Between Lot (n=3) 
	Total (n=30)

	Arithm 
	Arithm 
	Geo 
	Lot 1 
	Lot 2 
	Lot 3 
	Arithm (n=30) 
	Geo (n=30) 

	Test 
	Test 
	3 
	1.11 
	1.11 
	2.39 
	3.08 
	1.61 
	0.99 
	2.46 
	1.004 
	1.004 

	6 
	6 
	1.17 
	1.17 
	4.38 
	4.82 
	3.02 
	2.02 
	4.35 
	1.015 
	1.015 

	Ref 
	Ref 
	3 
	1.10 
	1.10 
	2.09 
	1.65 
	2.30 
	0.43 
	1.99 

	6 
	6 
	1.16 
	1.15 
	6.27 
	2.24 
	3.09 
	0.96 
	4.19 


	Variable 
	Variable 
	Variable 
	Mean (Origial Scale) 
	Mean Ratio (Original Scale) 
	Standard Deviation 
	Sigma T /Sigma R Ratio

	Test 
	Test 
	Reference 
	Sigma T 
	Sigma R 

	Area 
	Area 
	180.9 
	172.7 
	1.05 
	0.0651 
	0.0509 
	1.2798 

	Scaled 
	Scaled 
	Linearized Point Estimate 
	95% Upper Confidence Bound 
	Pass or Fail PBE 

	Reference-scaled 
	Reference-scaled 
	N/A 
	N/A 
	N/A 

	Constant-scaled 
	Constant-scaled 
	-0.017099 
	-0.012996 
	Pass 


	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	. YES 
	. NO 
	. N/A 

	Was the Constant-scaled analysis used to determine PBE? 
	Was the Constant-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	. YES 
	. NO 
	. N/A 


	Table
	TR
	Mean (Original Scale) 
	Mean Ratio 
	Standard Deviation 
	Sigma T /Sigma R Ratio 

	Variable 
	Variable 
	Test 
	Reference 
	(Original Scale) 
	Sigma T 
	Sigma R 

	Area 
	Area 
	384.0 
	374.4 
	1.03 
	0.0695 
	0.0935 
	0.7434 


	Scaled 
	Scaled 
	Scaled 
	Linearized Point Estimate 
	95% Upper Confidence Bound 
	Pass or Fail PBE 

	Reference-scaled 
	Reference-scaled 
	N/A 
	N/A 
	N/A 

	Constant-scaled 
	Constant-scaled 
	-0.024149 
	-0.018985 
	Pass 


	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	. YES 
	. NO 
	. N/A 

	Was the Constant-scaled analysis used to determine PBE? 
	Was the Constant-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	. YES 
	. NO 
	. N/A 


	Variable 
	Variable 
	Variable 
	Mean (Original Scale) 
	Mean Ratio (Original Scale) 
	Standard Deviation 
	Sigma T /Sigma R Ratio

	Test 
	Test 
	Reference 
	Sigma T 
	Sigma R 

	Ovality Ratio 
	Ovality Ratio 
	1.109 
	1.102 
	1.01 
	0.0263 
	0.0198 
	1.3303 

	Scaled 
	Scaled 
	Linearized Point Estimate 
	95% Upper Confidence Bound 
	Pass or Fail PBE 

	Reference-scaled 
	Reference-scaled 
	N/A 
	N/A 
	N/A 

	Constant-scaled 
	Constant-scaled 
	-0.020552 
	-0.020042 
	Pass 


	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	. YES 
	. NO 
	. N/A 

	Was the Constant-scaled analysis used to determine PBE? 
	Was the Constant-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	. YES 
	. NO 
	. N/A 


	Variable 
	Variable 
	Variable 
	Mean (Original Scale) 
	Mean Ratio (Original Scale) 
	Standard Deviation 
	Sigma T /Sigma R Ratio

	Test 
	Test 
	Reference 
	Sigma T 
	Sigma R 

	Ovality Ratio 
	Ovality Ratio 
	1.170 
	1.154 
	1.01 
	0.0420 
	0.0408 
	1.0279 

	Scaled 
	Scaled 
	Linearized Point Estimate 
	95% Upper Confidence Bound 
	Pass or Fail PBE 

	Reference-scaled 
	Reference-scaled 
	N/A 
	N/A 
	N/A 

	Constant-scaled 
	Constant-scaled 
	-0.020615 
	-0.019137 
	Pass 


	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	. YES 
	. NO 
	. N/A 

	Was the Constant-scaled analysis used to determine PBE? 
	Was the Constant-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	. YES 
	. NO 
	. N/A 


	Variable 
	Variable 
	Variable 
	Mean (Original Scale) 
	Mean Ratio (Original Scale) % 
	Standard Deviation 
	Sigma T /Sigma R Ratio

	Test 
	Test 
	Reference 
	Sigma T 
	Sigma R 

	Area 
	Area 
	180.87 
	172.70 
	104.73 
	0.065 
	0.051 
	1.280 

	Scaled 
	Scaled 
	Linearized Point Estimate 
	95% Upper Confidence Bound 
	Pass or Fail PBE 

	Reference-scaled 
	Reference-scaled 
	N/A 
	N/A 
	N/A 

	Constant-scaled 
	Constant-scaled 
	-0.0173 
	-0.0133 
	Pass 


	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	. YES 
	. NO 
	. N/A 

	Was the Constant-scaled analysis used to determine PBE? 
	Was the Constant-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	. YES 
	. NO 
	. N/A 


	Variable 
	Variable 
	Variable 
	Mean (Original Scale) 
	Mean Ratio (Original Scale) % 
	Standard Deviation 
	Sigma T /Sigma R Ratio

	Test 
	Test 
	Reference 
	Sigma T 
	Sigma R 

	Area 
	Area 
	384.05 
	374.39 
	102.58 
	0.069 
	0.093 
	0.743 

	Scaled 
	Scaled 
	Linearized Point Estimate 
	95% Upper Confidence Bound 
	Pass or Fail PBE 

	Reference-scaled 
	Reference-scaled 
	N/A 
	N/A 
	N/A 

	Constant-scaled 
	Constant-scaled 
	-0.0246 
	-0.0194 
	Pass 


	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	. YES 
	. NO 
	. N/A 

	Was the Constant-scaled analysis used to determine PBE? 
	Was the Constant-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	. YES 
	. NO 
	. N/A 


	Variable 
	Variable 
	Variable 
	Mean (Original Scale) 
	Mean Ratio (Original Scale) % 
	Standard Deviation 
	Sigma T /Sigma R Ratio

	Test 
	Test 
	Reference 
	Sigma T 
	Sigma R 

	Ovality Ratio 
	Ovality Ratio 
	1.11 
	1.10 
	100.41 
	0.025 
	0.020 
	1.241 

	Scaled 
	Scaled 
	Linearized Point Estimate 
	95% Upper Confidence Bound 
	Pass or Fail PBE 

	Reference-scaled 
	Reference-scaled 
	N/A 
	N/A 
	N/A 

	Constant-scaled 
	Constant-scaled 
	-0.0207 
	-0.0202 
	Pass 


	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	. YES 
	. NO 
	. N/A 

	Was the Constant-scaled analysis used to determine PBE? 
	Was the Constant-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	. YES 
	. NO 
	. N/A 


	Variable 
	Variable 
	Variable 
	Mean (Original Scale) 
	Mean Ratio (Original Scale) % 
	Standard Deviation 
	Sigma T /Sigma R Ratio

	Test 
	Test 
	Reference 
	Sigma T 
	Sigma R 

	Ovality Ratio 
	Ovality Ratio 
	1.17 
	1.15 
	101.49 
	0.043 
	0.041 
	1.056 

	Scaled 
	Scaled 
	Linearized Point Estimate 
	95% Upper Confidence Bound 
	Pass or Fail PBE 

	Reference-scaled 
	Reference-scaled 
	N/A 
	N/A 
	N/A 

	Constant-scaled 
	Constant-scaled 
	-0.0206 
	-0.0190 
	Pass 


	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	Was the Reference-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	If reference-scaled analysis was used, is the estimate of Sigma R>T0 
	. YES 
	. NO 
	. N/A 

	Was the Constant-scaled analysis used to determine PBE? 
	Was the Constant-scaled analysis used to determine PBE? 
	. YES 
	. NO 

	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	If constant-scaled analysis was used, is the estimate of Sigma R<T0 
	. YES 
	. NO 
	. N/A 


	T and R with similar qualitative visual shapes? 
	T and R with similar qualitative visual shapes? 
	T and R with similar qualitative visual shapes? 
	. Yes . No 

	Equivalence is based upon acceptable PBE results from EITHER Automated OR Manual Analysis 
	Equivalence is based upon acceptable PBE results from EITHER Automated OR Manual Analysis 

	Are PBE results acceptable? If No, please comment 
	Are PBE results acceptable? If No, please comment 
	Automated 
	Ovality Ratio 
	3 cm 
	. Yes . No 

	6 cm 
	6 cm 
	. Yes . No 

	AREA 
	AREA 
	3 cm 
	. Yes . No 

	6 cm 
	6 cm 
	. Yes . No 


	Study No. Study Site Name and Address Principal Investigator Study dates SOP No. Actuation Station Imaging System SOP Effective Date SOP Title Actuation Stations Imaging System Testing Method Description (e.g., Actuation distance; criteria for defining the plume angle and width, etc.) Plume Geometry for Albuterol Sulfate HF A Inhalation Aerosol with Integrated Dose Counter Criteria for defining plume angle and width borders Testing Equipment Used (e.g., name, model, etc) Image Analysis Apparatus Used Operat
	Is testing c.onducted as per RLD labeling? 
	Is testing c.onducted as per RLD labeling? 
	Is testing c.onducted as per RLD labeling? 
	181 Yes O No 

	Is the image a snapshot? Io No, please comment 
	Is the image a snapshot? Io No, please comment 
	181 Yes O No 

	Are representative photog1·aphs/digital images provided? 
	Are representative photog1·aphs/digital images provided? 
	181 Yes O No 

	Is plume geometry measw·ed at a single delay time while the fully-developed phase ofthe plume is still in contact with actuator mouthpiece? 
	Is plume geometry measw·ed at a single delay time while the fully-developed phase ofthe plume is still in contact with actuator mouthpiece? 
	181 Yes O No 

	Are plume width measurements made at a distance equal to the greate1· of the two distances selected for characterization of the spray pattern? (e.g., is plume width measured at 6 cm ifspray pattern were measured at 3cm and 6 cm from reference product actuator mouthpiece) 
	Are plume width measurements made at a distance equal to the greate1· of the two distances selected for characterization of the spray pattern? (e.g., is plume width measured at 6 cm ifspray pattern were measured at 3cm and 6 cm from reference product actuator mouthpiece) 
	181 Yes O No 

	Is plume geometry measw·ed at: 
	Is plume geometry measw·ed at: 

	1) beginning lifest.age 
	1) beginning lifest.age 
	181 Yes ONo 

	Ifyes, what is the actuation numbe1· tested? 
	Ifyes, what is the actuation numbe1· tested? 
	Not Provided 

	Is the actuation number same for T and R? (If not, justification needs to be provided) 
	Is the actuation number same for T and R? (If not, justification needs to be provided) 
	DYes ONo 181 Unknown 

	2) one side view only 
	2) one side view only 
	181 Yes ONo 

	Are plume angle and width all quantitated using same method? 
	Are plume angle and width all quantitated using same method? 
	181 Yes ONo 


	Plume An2le 
	Plume An2le 
	Plume An2le 
	Plume Width 

	Mean 
	Mean 
	18.7° 
	23.l mm 

	% RSD 
	% RSD 
	8.2% 
	8.5% 

	Ran2e 
	Ran2e 
	(ll)f~ 


	Analvst l 
	Analvst l 
	Analvst l 
	Plume An2le ~ 
	Plume Width 

	Mean.mm 
	Mean.mm 
	18.7° 
	23.1 mm 

	%RSD R11n2e, mm 
	%RSD R11n2e, mm 
	8.2% PlumeAn2le 
	8.5% !bT<<t Plume Width 

	Analyst 2 
	Analyst 2 

	Mean.mm 
	Mean.mm 
	20.2° 
	25.0 mm 

	%RSD 
	%RSD 
	17.6% 
	17.9% 

	Rans:te, mm % Dlrference (Analvst I vs. Analyst l ) 
	Rans:te, mm % Dlrference (Analvst I vs. Analyst l ) 
	8% 
	1Df(4 7% 

	Inter Analyst % RSD 
	Inter Analyst % RSD 
	14.0o/o 
	14.2% 


	MDI Number 
	MDI Number 
	MDI Number 
	Plum
	e 
	A
	ngle (degrees) 
	I Plume Width (mm) 

	TR
	(b)(4 

	Mean % RSO 
	Mean % RSO 
	14.8 10.0% 
	I I 
	16,4 14.2% 
	I 17.1 I 11.7% 
	I 18.3 I 20.2 I 21.1 I 10.4% I 14.4% I 12.2% 


	Table
	TR
	Mean Width (mm) or Mean Angle (°) 
	Variability (%CV) 
	Mean Ratio (T/R)

	Within Lot (n=10) 
	Within Lot (n=10) 
	Between Lot (n=3) 
	Total (n=30)

	Arith 
	Arith 
	Geo 
	Lot 1 
	Lot 2 
	Lot 3 
	Arith 
	Geo 

	TR
	Plume Angle (°) 

	Test 
	Test 
	20.73 
	20.61 
	11/16 
	8.65 
	9.37 
	6.08 
	10.65 
	0.958 
	0.955 

	Ref 
	Ref 
	21.63 
	21.59 
	6.35 
	6.83 
	4.66 
	3.19 
	6.39 

	TR
	Plume Width (mm) 

	Test 
	Test 
	25.66 
	25.51 
	11.41 
	8.74 
	9.53 
	6.19 
	10.84 
	0.955 
	0.952 

	Ref 
	Ref 
	26.86 
	26.80 
	6.41 
	6.80 
	4.92 
	3.16 
	6.44 


	Is the Plume Angle T/R geo mean ratio between 0.90-1.11? 
	Is the Plume Angle T/R geo mean ratio between 0.90-1.11? 
	Is the Plume Angle T/R geo mean ratio between 0.90-1.11? 
	. Yes (0.955) . No 

	Is the Width T/R geo mean ratio between 0.90-1.11? 
	Is the Width T/R geo mean ratio between 0.90-1.11? 
	. Yes (0.952) . No 

	Are the (point estimate) results acceptable? In No, please comment 
	Are the (point estimate) results acceptable? In No, please comment 
	. Yes . No 


	Study 
	Study 
	Study 
	SAS Data 
	SAS Code 
	SAS Stat 
	SAS Output/Table 

	PD 
	PD 
	NIA 
	NIA 
	NIA 
	NIA 

	PK 
	PK 
	NIA 
	NIA 
	NIA 
	NIA 


	Single Actuation Content 
	Single Actuation Content 
	Single Actuation Content 
	SAC Dataset 
	SAC.SAS 
	SAS Stat and Output 

	Priming 
	Priming 
	Priming Dataset 
	priming.SAS 
	Priming Stat and Output 

	Aerodynamic Particle Size Distribution 
	Aerodynamic Particle Size Distribution 
	APSD 
	CI for APSD.SAS 
	ISM MMAD GSD FPM TotalMass 

	TR
	APSD 
	MmCSRS_MH.R 
	Final_Outcome.html MmCSRS.html 

	Spray Pattern 
	Spray Pattern 
	Spray Pattern Dataset 
	spray pattern spray.SAS 
	Area_3 cm Area_6 cm Ovality_3 cm Ovality_6 cm 


	6 
	6 
	6 
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	ID 
	ID 
	ID 
	Letter Date 
	Productivity Category 
	Sub Category 
	Score 
	Subtotal 

	31925 
	31925 
	4/13/2017 
	BIO 
	ANDA Nasal [2] 
	2 
	2 

	31925 
	31925 
	4/13/2017 
	BIO 
	Consult Review (For Consults to Other Office) [1] 
	1 
	1 

	31925 
	31925 
	4/13/2017 
	BIO 
	OSIS Inspection Report Review [1] 
	1 
	1 

	31925 
	31925 
	4/13/2017 
	Parallel 
	Study Amendment [1] 
	1 
	1 

	31925 
	31925 
	4/13/2017 
	Parallel 
	In-Vitro Study (Nasal/Inhaled Dosage Forms) Per Study [0.5] 
	2.5 
	2.5 

	31925 
	31925 
	4/13/2017 
	Parallel 
	OSIS Inspection Report: Review of Systemic Observations Identified by the Parent Reviewer [0.25] 
	0.25 
	0.25 

	31925 
	31925 
	4/13/2017 
	Parallel 
	Review of the Consult Response and Formal Consult to DB [1] 
	1 
	1 

	TR
	Total: 
	8.75 


	Table
	ANDA No. Drug P1·oduct Name Strength(s) Applicant Name Applicant Address Contact's Name and the mailing address Contact' s Telephone Number Contact's Fax Number Contact's Email Address Original Submission Date(s) Submission Date(s) of Amendment(s) Undei-Review Reviewer Overall Review Result 
	ANDA No. Drug P1·oduct Name Strength(s) Applicant Name Applicant Address Contact's Name and the mailing address Contact' s Telephone Number Contact's Fax Number Contact's Email Address Original Submission Date(s) Submission Date(s) of Amendment(s) Undei-Review Reviewer Overall Review Result 
	203760 

	Albuterol Sulfate Inhalation Aerosol 
	Albuterol Sulfate Inhalation Aerosol 

	0.09 mg Base/Inhalation 
	0.09 mg Base/Inhalation 

	Pen-igo Pharmaceuticals Company 
	Pen-igo Pharmaceuticals Company 

	515 Eastern Ave., Allegan, MI 49010 
	515 Eastern Ave., Allegan, MI 49010 

	Matt Popowski, Senior Regulatory Affairs Project Manager 3940 Quebec Avenue No1th, Minneapolis, MN 55427 
	Matt Popowski, Senior Regulatory Affairs Project Manager 3940 Quebec Avenue No1th, Minneapolis, MN 55427 

	763-732-0481 
	763-732-0481 

	763-732-0509 
	763-732-0509 

	Mathew.Popowski@pemgo.com ReaulatorvAffai.rs.USA@12emgo.com December 16, 2011 
	Mathew.Popowski@pemgo.com ReaulatorvAffai.rs.USA@12emgo.com December 16, 2011 

	07/03/2013 (Major amendment to support the addition ofan integrated dose cotmter to the metered dose inhaler) 07/01/2015 (Response to complete response letter dated 04/13/2015) October 05, 2015 post-CR meeting request (Current Review) 
	07/03/2013 (Major amendment to support the addition ofan integrated dose cotmter to the metered dose inhaler) 07/01/2015 (Response to complete response letter dated 04/13/2015) October 05, 2015 post-CR meeting request (Current Review) 

	Vipra Ktmdoor, Ph.D. 
	Vipra Ktmdoor, Ph.D. 

	ADEQUATE 
	ADEQUATE 


	ANDA: 
	ANDA: 
	ANDA: 
	203760 

	APPLICANT: 
	APPLICANT: 
	Perrigo Pharmaceuticals Company 

	DRUG PRODUCT: 
	DRUG PRODUCT: 
	Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 


	x 
	x 
	x 
	Will the Agency give consideration to a CRL response to question 6? 

	x 
	x 
	If so, will this response be reviewed by the Division of Bioequivalence and the 

	TR
	Office of Study Integrity and Surveillance? 


	2 x 90 mcg actuations (total dose = 180 mcg) Novtm1 Phrumaceutical Reseru·ch Se1v ices Wilcrest Green Office Park, 3320 Walnut Bend Lane, Houston, TX 77042-4712 
	2 x 90 mcg actuations (total dose = 180 mcg) Novtm1 Phrumaceutical Reseru·ch Se1v ices Wilcrest Green Office Park, 3320 Walnut Bend Lane, Houston, TX 77042-4712 
	2 x 90 mcg actuations (total dose = 180 mcg) Novtm1 Phrumaceutical Reseru·ch Se1v ices Wilcrest Green Office Park, 3320 Walnut Bend Lane, Houston, TX 77042-4712 
	{Df(4 

	TTP-CBJ-M0050 In Vitro Bioequivalence 90 mcg/ actuation -
	TTP-CBJ-M0050 In Vitro Bioequivalence 90 mcg/ actuation -
	(b)l4 

	PRG-723 Phrumacodynamic Bioequivalence Study 90 mcg/ actuation Site 1 University ofFlorida Asthma Reseru·ch Lab 
	PRG-723 Phrumacodynamic Bioequivalence Study 90 mcg/ actuation Site 1 University ofFlorida Asthma Reseru·ch Lab 


	~ Roy J and Lucille A Carver College ofMedicine Department ofPediatrics, Allergy!Pulmonary ~ Allergy & Asthma Diagnostic Treatment Center fil!£..i Califomia Allergy & Asthma Medical Group ~ Clinical Research Atlanta ~ Spaitanburg Medical Reseai·ch Site 7 IAARA Research Center i
	~ Roy J and Lucille A Carver College ofMedicine Department ofPediatrics, Allergy!Pulmonary ~ Allergy & Asthma Diagnostic Treatment Center fil!£..i Califomia Allergy & Asthma Medical Group ~ Clinical Research Atlanta ~ Spaitanburg Medical Reseai·ch Site 7 IAARA Research Center i
	~ Roy J and Lucille A Carver College ofMedicine Department ofPediatrics, Allergy!Pulmonary ~ Allergy & Asthma Diagnostic Treatment Center fil!£..i Califomia Allergy & Asthma Medical Group ~ Clinical Research Atlanta ~ Spaitanburg Medical Reseai·ch Site 7 IAARA Research Center i

	~Site 1 1600 SW Archer Road Gainesville, FL 32610-0486 ~ The University ofIowa 200 Hawkins Drive Iowa City, Iowa 52242-1083 ~ 2300 Centerville Road Tallahassee, FL 32308 ~ 11645 Wilshire Blvd, Suite 1155 Los Angeles, CA 90025 .filt.tj, 175 Country Club Drive, Suite lOOA Stockbridge, GA 30281 ~ 485 Simuel Road Spaitanbmg, SC 29303 ~ 9900 N Central Expy, Suite 555 Dallas, TX 75231 
	~Site 1 1600 SW Archer Road Gainesville, FL 32610-0486 ~ The University ofIowa 200 Hawkins Drive Iowa City, Iowa 52242-1083 ~ 2300 Centerville Road Tallahassee, FL 32308 ~ 11645 Wilshire Blvd, Suite 1155 Los Angeles, CA 90025 .filt.tj, 175 Country Club Drive, Suite lOOA Stockbridge, GA 30281 ~ 485 Simuel Road Spaitanbmg, SC 29303 ~ 9900 N Central Expy, Suite 555 Dallas, TX 75231 

	NIA 
	NIA 

	NIA 
	NIA 

	Backlog1 Year 1 and Year 2 Year 3 ANDAs ANDAs 0 To Be Determined by OSIS
	Backlog1 Year 1 and Year 2 Year 3 ANDAs ANDAs 0 To Be Determined by OSIS


	D Pending X Complete OVERALL REVIEW INADEQUATERESULT REVISED/NEW DRAFT NO GUIDANCE INCLUDED D ECD COMMUNICATION DIR XNOT APPLICABLE .._ BIOEQUIVALENCE STUDY TRACKING/SUPPORTING STUDY /TEST TYPE DOCUMENT # 21 FASTING STUDY IN VITRO 21 BIOEQUIVALENCE STUDIES 21 PHARMACODYNAMIC STUDY 
	D Pending X Complete OVERALL REVIEW INADEQUATERESULT REVISED/NEW DRAFT NO GUIDANCE INCLUDED D ECD COMMUNICATION DIR XNOT APPLICABLE .._ BIOEQUIVALENCE STUDY TRACKING/SUPPORTING STUDY /TEST TYPE DOCUMENT # 21 FASTING STUDY IN VITRO 21 BIOEQUIVALENCE STUDIES 21 PHARMACODYNAMIC STUDY 
	D Pending X Complete OVERALL REVIEW INADEQUATERESULT REVISED/NEW DRAFT NO GUIDANCE INCLUDED D ECD COMMUNICATION DIR XNOT APPLICABLE .._ BIOEQUIVALENCE STUDY TRACKING/SUPPORTING STUDY /TEST TYPE DOCUMENT # 21 FASTING STUDY IN VITRO 21 BIOEQUIVALENCE STUDIES 21 PHARMACODYNAMIC STUDY 
	D Pending For Cause Inspection -REVIEWSTRENGTH RESULT 0.09 mg INADEQUATEBase/Inhalation 0.09mg INADEQUATEBase/Inhalation 0.09 mg INADEQUATE Base/Inhalation 


	I Parameter (units) 
	I Parameter (units) 
	I Parameter (units) 
	Test 
	N 
	RLD 
	N 
	Ratio 
	90% C.I. 

	I AUCO-t (hr *pg/ml) 
	I AUCO-t (hr *pg/ml) 
	3777.60 
	24 
	3883.57 
	24 
	0.97 
	91.67 
	103.21 

	IAUCoo (hr *pg/ml) 
	IAUCoo (hr *pg/ml) 
	4027.62 
	24 
	4146.43 
	24 
	0.97 
	91.81 
	102.77 

	I Cmax (pg/ml) 
	I Cmax (pg/ml) 
	562.71 
	24 
	603 .18 
	24 
	0.93 
	84.74 
	102.70 


	Method 
	Method 
	Method 
	N 
	F (Test/Reference) 
	900/oCI 

	Using both Doses (0.09 mg and 0.18 mg to calculate F) 
	Using both Doses (0.09 mg and 0.18 mg to calculate F) 
	93 
	1.17 
	102.68%-132.85% 


	Figure
	quality control (QC) samples and study samples, such as peak area of analyte and internal standard, calculated concentration, etc. of the failed batches. 
	In addition, you did not include those rejected batches in the calculation of repeat percentage in the “Reanalysis of Study Samples” Table. For the future submissions, please include all analytical repeats, including failed repeat runs, in the “Reanalysis of Study Samples” Table. 
	Firm’s Response: 
	Perrigo hereby submits the raw data (Section 5.3.1.2) for calibration standards, quality control (QC) samples and study samples, including the peak area of the analyte and internal standard, calculated concentration, response ratio, and other related raw results from the rejected batch runs. 
	Also, Perrigo acknowledges FDAs comment and in the future will submit all analytical repeats, including failed repeat runs, in the “Reanalysis of Study Samples” Table. 
	Reviewer’s Comments: 
	1...
	1...
	1...
	The firm provided the original data for the rejected run #s 1AFGI, 4AFGI, 7AFGI, 8AFGI, 9AFGI, 13AFGI and 14AFGI. The data provided supports the reasons for batch rejections. 

	2...
	2...
	In addition, the firm also acknowledged that in future all analytical repeats including failed repeat runs will be included in the “reanalysis of study samples” summary table. 

	3...
	3...
	The firm’s response to deficiency # 2 is adequate. 


	Deficiency # 3 
	Please provide detailed study reports for all the in vitro equivalence studies. 
	Firm’s Response: 
	Detailed study reports for all the in vitro equivalence studies (Study TTP-CBJ-M0050 and Study TTP-CBJ-M0132) are provided in section 5.3.1.3. 
	Reviewer’s Comments: 
	1...
	1...
	1...
	The firm provided the detailed study reports for all the in vitro bioequivalence studies. 

	2...
	2...
	The firm’s response to deficiency # 3 is adequate. 


	Deficiency # 4 
	Manual actuation was used for conducting Single Actuation Content Test, Priming/Re-Priming, Aerodynamic Particle Size Distribution by Cascade Impaction and Particle Size 
	Distribution by Laser Diffraction. You on~y indicated that both test and reference products were tested under the same instrumental conditions. Please provide the information regarding whether the test was conducted under blinded conditions to avoid the operator's bias. 
	Firm's Response: The details of the blinding conditions used to avoid operator bias in the conduct ofthe in vitro studies supporting ANDA 203760, are provided in the foll detailed summaiy rep01ts (Study TTP-CBJ-M0050 and Study TTP-CBJ-M0132) in Section 5.3.1.3 supplied in response to IVBE deficiency item 3. Infonnation relating to blinding is contained in Section Ill.B of each repott. The relevant excerpt from the report is reproduced below for the convenience of the assessor. 
	"T and R drug product inhalers were randomized and blinded prior to execution of this study. For each T product lot, an equal number of units were selected from the beginning (B), middle (M), and end (E) of batch. R product was obtained from commercial sources and therefore assumed to be representative of B, M, and E of drug product batch. 
	The individual canister and actuator for each inhaler from both the T and R products were individually numbered to assure the same canister and actuator (canister and actuator combination hereafter referred to as 'inhaler') remained together throughout all testing. Once all information was recorded, ten inhalers from each lot were selected for each in­vitro BE test (e.g. prime/reprime, single actuation content, etc) and placed into containers separated by test to be perfo1med. Reserve inhalers were held in 
	For each test to be perfo1med, the inhalers were analyzed in a random order. A single analyst tested an equal number of T and R inhalers across each product lot (e.g. if 6 tests were perfo1med in a given day, the analyst tested 3 R and 3 T inhalers equally distributed across 3 lots of T and R, respectively) in a random manner (i.e. interdispersing R and T product) using the same testing apparatus. (l>l<l For the APSD by CI test the same test equipment refers to the use of the same mouthpiece, induction po1t
	4

	To blind the study, all data analyses (i.e post-actuation evaluations of the collected data) were perfo1med sepai·ately from the sample analysis and by different people who only had knowledge of the blinded inhaler number so the actual inhaler identity or source of the data i.e. T or R was not known hence the anal sis was not biased. I 
	4 

	(b)(4 
	(b) (4) 
	Reviewer’s Comments: 
	1...
	1...
	1...
	Though manual actuation was used for conducting Single Actuation Content Test, Priming/Re-Priming, Aerodynamic Particle Size Distribution by Cascade Impaction and Particle Size Distribution by Laser Diffraction, based on the information provided by the firm, both test and reference products were randomized. All data analyses were performed by different people who did not involve in the testing and sample collection thus preventing operator bias. Therefore, the use of manual actuation for the above mentioned

	2...
	2...
	The firm’s response to deficiency # 4 is adequate. 


	Deficiency # 5 
	For Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study you did not provide 100% raw numerical data (analyst’s printouts) for all analytical runs (accepted and rejected) conducted during the HPLC sample analysis of these studies. The raw numerical data should include the data of peak area/height for the drug, dilution factor (if any), and the corresponding concentration for each assayed and reassayed sample of all samples, calibra
	Firm’s Response: 
	In FDA’s written responses received May 22, 2015 to Perrigo’s Post Complete Response Teleconference Meeting Request dated April 24, 2015, FDA agreed that the firm need not provide 100% numerical data at this time. A copy of the relevant question and response is provided below: 
	Question 6: Perrigo is requesting confirmation whether the agency wants to review the same raw numerical data that was reviewed during the IVBE audit, and clarification on the distinction between bioequivalence deficiencies #5 and #6 with regard to the number of chromatograms to be submitted. 
	DBI’s Response: Please be advised that DBI is not requesting the 100% raw numerical data at this time, but suggests that you keep the raw data available should that be needed in the future review processes. 
	We also would like to clarify that bioequivalence deficiency #5 is related to submission of 100% raw numerical data and bioequivalence deficiency #6 is related to submission of 20% of chromatograms. While it is not necessary at this time to submit the 100% raw numerical data, please submit 20% chromatograms from Single Actuation Content Study, 
	We also would like to clarify that bioequivalence deficiency #5 is related to submission of 100% raw numerical data and bioequivalence deficiency #6 is related to submission of 20% of chromatograms. While it is not necessary at this time to submit the 100% raw numerical data, please submit 20% chromatograms from Single Actuation Content Study, 
	Priming and Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study. 

	Regarding the submission of 20% chromatograms from Single Actuation Content Study, Priming and Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study, please see the response to bioequivalence deficiency 6 below. 
	Reviewer’s Comments: 
	1...
	1...
	1...
	The firm requested a post complete response meeting request to request confirmation from the agency for not providing 100% raw numerical data and the Division of Bioequivalence I agreed to the firm’s request that it may not submit 100% raw numerical data at this time. However, suggested the firm to keep the raw data available should that be needed in the future review processes. 
	3


	2...
	2...
	Therefore, it is acceptable that the firm did not submit the 100% raw numerical data at this time. 

	3...
	3...
	The firm’s response to deficiency # 5 is adequate. 

	Panorama Database, Project # ANDA-203760-GI-1-Meeting-20, Discipline Response to Questions, Document # 203760NA04242015_post CR meeting response.doc, Author: Vipra Kundoor, Version: 04, Updated 05/06/2015 
	Panorama Database, Project # ANDA-203760-GI-1-Meeting-20, Discipline Response to Questions, Document # 203760NA04242015_post CR meeting response.doc, Author: Vipra Kundoor, Version: 04, Updated 05/06/2015 
	3 



	Deficiency # 6 
	Please submit 20% of the chromatograms from Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study. 
	Firm’s Response: 
	20% of the chromatograms from Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study have been provided in Study TTP-CBJ-M0050 and Study TTP-CBJ-M0132 located in section 
	5.3.1.3. 
	Reviewer’s Comments: 
	1...
	1...
	1...
	The firm submitted the 20% chromatograms from Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study and the chromatograms are acceptable. 

	2...
	2...
	The firm’s response to deficiency # 6 is adequate. 


	Deficiency # 7 
	You did not provide the validation data for the manual spray pump actuator for the SAC testing. Please submit the data using formatted summary tables. You may reference the 
	CTD tables designed for nasal spray drng products (where applicable) from the FDA 's website at the following location: opedandApproved/Approva/Applications/AbbreviatedNewDrugApplicationANDAGeneric s/UCM209446.pdf 
	http://www.(da.gov/downloads/Drugs/DevelopmentApprova!Process/HowDrngsareDevel 

	Firm's Response: 
	Validation data for the manual spray pump actuator for the SAC testing are provided in the full detailed summruy repo1is supplied in response to IVBE deficiency item 3. Infonnation has been provided in the requested CID fo1mat and can be found in Appendices of each rep01i. An excerpt from the repo1i is provided below for the convenience ofthe assessor. 
	(6JT4 
	Reviewer's Comments: 
	I. .The furn provided the manual actuation data for the Single Actuation Content testing and the data is acceptable. 
	2. .The fnm's response to deficiency# 7 is adequate. 
	Deficiency # 8 Please indicate ifstock solutions and working standards unde1went freeze-thaw cycles prior to use. Ifso, please submit the appropriate data to demonstrate stability. 
	Firm's Response: 
	The stock solutions and working standard utilized in both in-vitro bioequivalence studies are stable at ambient storage conditions. Stabili ofthese solutions was established in the res ective validation reports f~I and lbf<-4> provide in section 3.2.P.5.3 of sequence 0000). Stock solutions 
	16

	-----~........~~_,..__,...
	and workin~andards were stored at ambi~nt conditions during_the ~ntire of the stud 
	(b/[41 
	Reviewer's Comments: 
	1. .
	1. .
	1. .
	The fnm confomed that neither the stock solutions nor the working standards unde1went freeze-thaw cycles and were stored at ambient conditions during the entirety of the study. Therefore, it is acceptable that the fnm did not provide the freeze-thaw stability data. 

	2. .
	2. .
	The fnm's response to deficiency# 8 is adequate. 


	Deficiency# 9 .Please provide working standards refrigerator stability data. .
	Firm's Response: Please refer to response for Bioequivalence deficiency item 8 regarding working standard stability established during validation. Because the stability of the working standards was established at ambient storage, refrigerated storage was not required, and therefore refrigerated stability was not dete1mined. 
	Reviewer's Comments: 
	1. .
	1. .
	1. .
	The fnm mentioned that the working standards were stored at ambient conditions during the entirety of the study. Therefore, it is acceptable that the film did not conduct the refrigerator stability. 

	2. .
	2. .
	The fnm's response to deficiency# 9 is adequate. 


	Deficiency # 10 As per the in vitro swnmmy tables you submitted, the Priming and Re-priming_ study wgi 
	conducted between Februmy -April 2009. However, your SOP l6ll bH> Please justify how you 
	for Priming and Re-priming testing was effective from 
	4 

	objectively conducted the study without a p re-established SOP. 
	Firm's Response: 
	The Priming and Re-priming study conducted between Februaiy -April 2009 utilized SOP# l6Y~l Testing was conducted for Prime on Feb 11, 2009 and for Reprime on April 3, 2009. This method was validated prior to the execution of the study. Prior to submission of ANDA 203760 all analytical test methods suppo1iing the analysis of the drug product were assigned new method numbers to distinguish ben;veen the filed proposed commercial method and previous development method. No changes to the method instruction deta
	4 

	(b)(4
	assigned new method number .as pa1t 
	1~----------------
	-

	ofa change control lb><
	ofa change control lb><
	4 

	>JI .d d . S .

	The histories of changes to the method .are prov1 e m ect10n 
	io--~-----~~~~-
	-

	3. 2.P. 8. 3. 2. l.5. 1 of the original ANDA su llllss10n. 
	Reviewer's Comments: 
	1. The fnm mentioned that Priming and Re-priming study was conducted as per 
	SOP# l6ft4 This SOP was effective lbTIl which was prior to the execution of the study. The fnm updated this SOP with additional 
	4

	safety inf01mation in < ffThe fnm also mentioned that prior to the 
	5
	4 

	submission of ANDA 203760, all analytical test methods were assigned new 
	method numbers to distinguish between the filed proposed commercial method 
	and previous development method. In this process SOP .11>>!4 
	(6ff4 . .(b) (4 
	was assigned new number 
	(b :.tl .------------------­
	lblT4 of
	2. .The followin table lists the summaiy of changes from SOP # l6>< --------­
	Method Histor ' 
	(6) [4l
	3. There were no major procedural changes between 
	~~~~~~~~~~
	-

	methods. The film's response to deficiency# 10 is adequate. 
	Deficiency # 11 .You did not provide number ofactuations (i.e., how many actuations were employed in .the CI test) and the sequential number ofactuation (e.g. the 6th-11th sprays/actuations) .used in the Cascade Impaction test. Please provide this information. .
	Firm's Response: Info1mation on the number of actuations and sequence of actuations for the cascade impaction test are provided in the full detailed summaiy repo1t s (Study TTP-CBJ-M0050 and Study TTP-CBJ-M0132 provided in section 5.3.1.3.) supplied in response to IVBE deficiency item 3. Info1mation can be found in Section VI.A of each rep01t. An excerpt of the relevant inf01mation from the repo1t is provided below for convenience. 
	The APSD test was conducted at the B and E life stages of the inhaler using a flow rate of 30 L/min usina USP <60 l> Appai·atus 1, Apparatus 6 using validated test method >fCil for the collection of samples; validated test method lbT Cil for the HPLC analysis of the collected samples. Each APSD 
	dete1mination was conducted on a single collected actuation following three priming actuations which were sprayed to waste. 
	APSD by Cascade Impaction was perfo1med at B (1st labeled dose) and E (dose 196) life stage. The E life stage dose was selected to allow for a retest of the canister at E life stage in the event of the first dete1mination not meeting method mass balance criteria. The mass balance results for beginning of life were confumed prior to proceeding with firing down the canister to obtain the end of life testing. After mass balance results were 
	(b) (4) 
	confirmed for the beginning of life 
	confirmed for the beginning of life 
	, each product canister was fired to actuation 192 

	(b) (4) 
	to reach the E life stage according to the procedures outlined in 
	. For end of life testing, an APSD by CI determination was performed on actuation 196 
	(b) (4) 
	according to 
	actuator after delivering three priming actuations (actuations 193 – 195) to waste. For mass balance re-tests at B life stage three priming shots (actuations 2 – 4) would be sprayed to waste prior to collecting the next labeled dose (actuation 5) for the mass balance. 
	Reviewer’s Comments: 
	1...
	1...
	1...
	The firm provided the actuation #s used for conducting APSD testing. The beginning of life testing was conducted by priming 3 actuations (# 1 – 3) into waste and actuation # 4 was used for testing. The end of life testing was conducted by priming 3 actuations (# 193 – 195) into waste and actuation # 196 was used for testing. 

	2...
	2...
	Since, the number of actuations used for APSD testing is less than 10, the actuations used by the firm is acceptable. 

	3...
	3...
	The firm’s response to deficiency # 11 is adequate. 


	Deficiency # 12 
	According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the APSD test should be performed at both beginning and end lifestages of the product. However, you only conducted the test at the beginning lifestage, indicated in your SAS dataset as “B”. Please conduct the test at both beginning and end lifestages of the product as recommended by Albuterol Sulfate MDI guidance. 
	ances/UCM346985.pdf 
	ances/UCM346985.pdf 
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guid 


	Firm’s Response: 
	The In-Vitro Bioequivalence study submitted in ANDA 203760 was conducted in 2009 prior to the issuance of the Albuterol Sulfate MDI guidance. The 2009 study was executed according to guidance obtained in an Industry Meeting held between the FDA 
	(b) (4) 
	Office of Generic Drugs, the Perrigo Company (ANDA Sponsor), 
	(b) (4) 
	on May 5, 2008 in which only beginning life stage APSD testing was recommended. 
	Subsequent to the release of the Albuterol Sulfate MDI BE guidance in 2013, a second in-vitro BE study was performed to support the addition of a dose counter to the test product. This second study, TTP-CBJ-M0132 (in section 5.3.1.3) included APSD testing which included both beginning and end life stages. 
	Reviewer’s Comments: 
	I. .The fnm mentioned that additional APSD testing was conducted at both beginning and end life stages of the product. The firm provided the study repott of the new APSD study conducted at the beginning and end life stages ofthe product and did not provide the SAS data in xpt foimat. However, the fnm provided the data in pdffoimat. The reviewer conve1ied the pdf files to excel and run the SAS analysis. For detailed review of the new APSD testing conducted at beginning and end stages please refer to section 
	2. .The fnm's response to deficiency# 12 is adequate. 
	Deficiency# 13 Please specify how many quality control samples were used in each analytical run and at what concentrations. According to the Guidance for Indust1y: Bioavailability and Bioequivalence Studies for Nasal Aerosols and Nasal Sprays for Local Actions (April 2003): "analytical runs include at least three or more concentrations of quality control samples that represent the entire range of the standard curve or the expected concentration range of samples fl-om the varfous stages of the CI. " This is 
	Firm's Response: _ A single quality control sample lb>fl was used in the analysis of the cascade impaction samples in the in-vitro bioequivalence studies suppo1ting the Albuterol Sulfate Inhalation Aerosol dtug product. Validation data su~01t that the HPLC anal sis method is linear over a concentration range of IT4 
	4

	14
	1

	lb> . Samples having concentrations within the estabfi.shed linear range of the metl:iOd are therefore valid. A !Y:pical sample · h d. · ><"
	1

	concentration range across t e casca e rmpactor ts . Accuracy ex eriments suppoli.ino the validation of the method demonstrated accurate recove1y 
	(l>r!4~ • 
	concentration range. 
	The in-vitro BE studies supp01ting ANDA 207370 were conducted according to direction from the Agency given in a meetino held between the Office of Generic Dm~the (6)!
	PeITigo Company (ANDA Sponsor), 
	4 

	--~~-.-.--:-.......~~~~~..,-~~-..-~~.,---
	-

	on May 5, 2008 (Meeting Minutes provided in this amendment for reviewer convenience). 
	Subsequently, the studies were conducted in accordance with the FDA Draft Guidance on Albuterol Sulfate ublished in A ril 2013 (revised in Jun 2013). (6)fI
	4

	(b)~ 
	Nasal spray products are desiillled t() avoid the delivery of dti.1g to the lungs. As a result, the amount ofsmall paiticles <ifl delivered to the cascade impactor for a nasal spray in propo1iion to the overall dose would be small and contrast from the amonnt of small particles delivered to the cascade impactor for an inhalation aerosol. In tmn, the 
	concentration of drng in samples recovered from the deposition sites (i.e. cups) within the impactor for a nasal spray would be much lower relative to the concentration of drng in samples recovered from the external accessories (i.e. induction po1t~ expansion globe, etc). This phenomenon would result in a wider concentration range needing to be examined for a nasal product compai·ed to what would be obse1ved for an inhalation aerosol. 
	Reviewer's Comments: 
	1. .The film mentioned that a single quality control sample (bf<•l was used in the analysis of cascade impaction samples. All the in vitro BE studies were conducted according to the direction from the Agency given in a meeting held between the Office of Generic Om s the Peniao Company (ANDA Sponsor), 
	!bTIon 05/05/2008 (please 
	4 

	,__~~-----:-.,.---.---~--=-------..,.--~------
	-

	refer to appendix section of the cmTent review for the meeting minutes) and in accordance with the FDA Draft Guidance on Albuterol Sulfate ublished in AJ:iril b rl 
	2013 revised June 2013 . 
	4

	(b)(4 
	2. Accordin to the HPLC method validation conducted b the fnm the method was 
	lti)(4 1 
	(b)( 
	(b)(4 Th £ . . 
	ere ore, it is ble that tilefinn used only one quality control'_sampiefor the analysis of
	accepta

	_­cascade impaction samples. Please refer to OSIS finding # 2 for the analytical site !bTCwhere the OSIS reviewer was also of the opinion that lack of 
	4 

	-..,....---.....,,...~
	-

	designated QC samples should not impact the data integrity. 
	3. .The fnm's response to deficiency# 13 is adequate. 
	Deficiency# 14 According to the Drug Spedfic Bioequivalence Guidance ofAlbuterol Sulfate MDL the Spray Pattern should be peifonned at the beginning lifestage of the product at two different distances from the actuator orifice. The selected distances should be at least 3 cm apart and based on the range of3 to 7 cm from the reference product mouthpiece. It should also be noted that the distance between the actuator orifice and the point of spray pattern measurement should be the same for test and reference pr
	In the current ANDA, you conducted spray pattern test at 3 cm and 6 cm from the actuator mouthpiece. However, it is not clear from your submission whether the selected 3 cm and 6 cm distances are from the actuator mouthpiece of the reference product. Therefore, please clarify whether the 3 cm and 6 cm distances are ffom the reference product actuator mouthpiece. In addition, please confirm whether the distances between 
	In the current ANDA, you conducted spray pattern test at 3 cm and 6 cm from the actuator mouthpiece. However, it is not clear from your submission whether the selected 3 cm and 6 cm distances are from the actuator mouthpiece of the reference product. Therefore, please clarify whether the 3 cm and 6 cm distances are ffom the reference product actuator mouthpiece. In addition, please confirm whether the distances between 
	the actuator orifice to the point ofspray pattern measurements are the same for the test and reference products. 

	Firm's Response: ------------------------..>IT~ d
	. . 

	A non-nnpactlon ---~-~~J was use to determine the spray pattern at distances of 3cm (30 mm) and 6 cm ( 60 mm) from the R actuator mouthpiece. The distance from the spray orifice to the end of the actuator 
	. .(b)(4
	mouthpiece was the same for both the R and T actuators. 
	Reviewer's Comments: 
	I. .The fnm confnmed that spray pattern testing was conducted at a distance of 3 cm and 6 cm from the actuator mouthpiece of the reference product. The fnm also mentioned that the distance from the spray orifice to the actuator mouthpiece was 
	bl~ for both test and reference products. Therefore, based on the inf01mation -ov""'
	1 

	.....pr-1ded by the firm, the sp~uattem testing was conducted at a distance of ~>~ from the actuator orifice for both test 
	16

	and reference products. 
	2. .
	2. .
	2. .
	The distance between the actuator orifice to the point of spray measurements are same for both the test and reference products. 

	3. .
	3. .
	The fnm's response to deficiency# 14 is adequate. 


	Deficiency # 15 According to the in vitro summar:Y_ table provided in Module 5.2, the effective date ofboth (bTl'IJ. However, according to (bllthe effective date ofboth the SOPs was 
	SOP #T 
	the SOP #s 
	4 

	lb . Please clarify this dfacrepancy. 
	4 

	onse: 
	164 
	rr and SOP lb> rrigo in M
	14 
	) were supplied to Pe
	arch of 2012 in 

	------=--.------o=-----,.,....-!.
	Figure

	response to a Telephone Request for Info1mation from the Division of Bioequivalence on 
	May 15, 2012 (responded to on May 18, 2012) relating to the review of ANDA 203760. The versions of the SOPs provided represented the cmTent versions of these respective SOPs at the time ofthe request. 
	Durin the execution ofthe in-vitro BE study (TTP-CBJ-M0050 Part I SOP 
	))T4 

	(b)(4
	lbll<t and SOP 
	(b)(4~----
	-

	._________________ 
	There are no material differences between the version submitted in 2012 and those in effect at the time of the study. In both cases the SOPs were updated to include a reference to No other changes were implemented. A copy of the versions 
	There are no material differences between the version submitted in 2012 and those in effect at the time of the study. In both cases the SOPs were updated to include a reference to No other changes were implemented. A copy of the versions 
	14 

	of the SOP's effective at the time the study was executed has been included with this response. 

	Reviewer's Comments: 
	1. The fum mentioned that the s ray attem testing was conducted as er SOP # 
	6114
	" and SOP <6IT> (b)(4µ....----.-­
	However, m response to the telephone request 
	or mf0 from the Division of Bioequivalence on 05/15/2012, the fum .d d h . (ti)lifl f h .
	1mat10n

	prov1 e t e cmTent vers10ns o t e respective SOPs. This was the reason for the discrepancy in the effective date of the SOP. 
	ltifW · 
	2. The fum submitted the SOP m the current amendment. There are no eren-__---~'d11",.c"___cesmmet
	ho 

	details between 
	lllStruct10n 

	IJT4 
	3. The fnm's response to deficiency# 15 is adequate. 
	Deficiency # 16 Please provide the Intermediate Precision (By Date) data for the validation ofthe spray pattern test. 
	Firm's Response: The Inte1mediate Precision (By Date) data for the validation of the spray pattern test are provided in the full detailed summruy reports (Study TTP-CBJ-M0050 and Study TTPCBJ-M0132, provided in section 5.3.1.3) supplied in response to IVBE deficiency item 3. Info1mation has been provided in the requested CTD format and can be found in Appendices of each repo1i . Because Analyst 1 and Analyst 2 each conducted their testing on separate dates, the data ru·e identical to the previously submitte
	T able 431nterme d" iate pl'eCISIOD (B :y Da y ) -S;pray pattern 
	Day 1 
	Day 1 
	Day 1 
	Area (mm') 
	Ovalitv 

	TR
	Dist 1 30mm 
	Dist 2 60 nun 
	Dist 1 30 mm 
	Dist 2 60 lltllt 

	1Vlea11, 11 =10 
	1Vlea11, 11 =10 
	174.8 
	383.6 
	1.129 
	1.148 

	% RSD (Precision I Repeatability) 
	% RSD (Precision I Repeatability) 
	3.2% 
	3.1% 
	1.7% 
	3.2% 

	Day 2 
	Day 2 
	Area (mm2) 
	Ova lily 

	TR
	D ist 1 30 mm 
	Dist 2 60mm 
	Oist 1 30 mm 
	Oist 2 60 mm 

	~lean, n =10 
	~lean, n =10 
	169.4 
	383.8 
	1.1 47 
	1.157 

	% RSD (P recision / Repeatability) 
	% RSD (P recision / Repeatability) 
	4. 1% 
	5.1% 
	2.8% 
	2.8% 

	% Difference (Day l vs. Day 2) 
	% Difference (Day l vs. Day 2) 
	3. 1% 
	0.0% 
	l.6% 
	0.7% 

	Interday % RSD** 
	Interday % RSD** 
	3.9% 
	4. 1% 
	2.4% 
	2.9% 


	**RSD ofall Day 1 and Day 2 data 
	Figure
	Reviewer’s Comments: 
	1...
	1...
	1...
	The firm submitted the intermediate precision data for spray pattern testing and the data is acceptable. 

	2...
	2...
	The firm’s response to deficiency # 16 is adequate. 


	Deficiency # 17 
	You provided the spray pattern images and the accompanying raw data for 20% samples at both 3 cm and 6 cm distances. However, it is not clear from your submission whether the images are of the test or reference product.  Please clarify. 
	Firm’s Response: 
	The spray pattern images have been updated and provided with this response (attachment 2 to Study TTP-CBJ-M0132 located in section 5.3.1.3) to indicate in the top right hand corner whether they relate to test to reference product. 
	Reviewer’s Comments: 
	1...
	1...
	1...
	The firm updated the spray pattern images to indicate whether they relate to test or reference product. 

	2...
	2...
	The spray pattern images of the test and reference products were comparable. 

	3...
	3...
	The firm’s response to deficiency # 17 is adequate. 


	Deficiency # 18 Please clarify whether the 6 cm distance selected for the Plume Geometry test is from the reference product actuator mouthpiece. In addition, please confirm whether the distances between the actuator orifice to the point of spray pattern measurements are the same for the test and reference products. 
	Firm’s Response: 
	(b) (4) 
	A non-impaction 
	was used to determine the plume geometry at a distance of 6 cm (60 mm) from the R actuator mouthpiece (i.e. this distance is complementary to the farthest distance evaluated in the 
	Dav l Plume An2le, 0 Plume Width, mm Mean L8.7 23 ] % RSD (Precision I Repeatability) Q ')0/. fLi?i:'< Ran2e !bTC4 Day 2 Plume An2:1e, 0 Plume Width, mm Mean 20.2 25.0 % RSD (Precision I Repeatability) L7.6% 17.9% Ran!l:e !bT~ -% Difference (Dav 1 vs. Dav 2) 8% 8% Inter Day % RSD"" L4.0% 14.2% **RSD of all Day 1 and Day 2 data 
	spray pattern test). The distance from the spray orifice to the end of the actuator mouthpiece was the same for both the R and T actuators 1TThe time sequence 
	16
	4 

	llill<l . .llill4
	was used to detenmne the plume geometry at a post e ay tune, at which the plume is fully developed yet still in contact with the actuator orifice. Plume geometry sample images were collected IT • Plume geometry was defined quantitatively in teims ofplume angle and width. 
	actuat10n d
	4 

	Reviewer's Comments: 
	1. .The firm confnmed that plume geometry testing was conducted at a distance of 6 cm from the actuator mouthpiece of the reference product. The fnm also mentioned that the distance from the spray orifice to the actuator mouthpiece was 
	ll>fW for both test and reference products. Therefore, based on the inf01mation the fnm the plume geometiy testing was conducted at a distance of
	--

	provided b !bl\il from the actuator orifice for both test and reference pro ucts. 
	2. .The firm's response to deficiency# 18 is adequate. 
	Deficiency# 19 Please provide the Intennediate Precision (By Date) data for the validation ofthe plume geometly test. 
	Firm's Response: The Inteimediate Precision (By Date) data for the validation of the plume geometry test are provided in the full detailed summa1y reports (Study TTP-CBJ-M0050 and Study TTP-CBJ-MOl32, provided in section 5.3.1.2) supplied in response to IVBE deficiency item 3. Inf01mation has been provided in the requested CTD foimat and can be found in Appendices of each repoit. Because Analyst 1 and Analyst 2 each conducted their testing on separate dates, the data are identical to the previously submitte
	Table 45 Precision (By Date) -Plume Geometry 
	Intermediate 

	Table 46. Intermediate Precision (By An~llyst) -Plume Geometry 
	Table 46. Intermediate Precision (By An~llyst) -Plume Geometry 
	Table 46. Intermediate Precision (By An~llyst) -Plume Geometry 

	Analyst 1 Mean %RSD 
	Analyst 1 Mean %RSD 
	Plume Angle, 0 18.7 8.2% 
	Plume Width, mm 23.1 8.5% 

	Rang:e Analyst 2 Mean %RSD Rau2e % Difference (An:1lyst 1 vs. Analyst 2) Inter Analyst %RSD 
	Rang:e Analyst 2 Mean %RSD Rau2e % Difference (An:1lyst 1 vs. Analyst 2) Inter Analyst %RSD 
	I 
	Plume Angle, 0 20.2 17.6 8% 14.0% 
	Plume Width, mm 25.0 17.9% 8% 14.2% 
	\U/\" J ID11.ifl 


	Reviewer's Comments: 
	1. .
	1. .
	1. .
	The firm submitted the intennediate precision data for plume geometry testing and the data is acceptable. 

	2. .
	2. .
	The fnm's response to deficiency# 19 is adequate. 


	Deficiency # 20 .Please provide the certificate ofanalysis ofthe reference product lot#PAEF75A. .
	Firm's Response: .The Ce1tificate ofAnalysis for ProAir HF A Metered Dose Inhaler Reference Listed Drug .Lot PAEF75A is provided with this amendment. .
	Reviewer's Comments: 
	1. .
	1. .
	1. .
	The fum provided the ce1tificate of Analysis of the reference product lot # PAEF75A (Please see appendix section of the cmTent review). The assay testing was conducted on 06/02/2010 and the pharmacodynamic study was initiated on 02/24/2010. Therefore, based on the above info1mation the testing was conducted three months after the strut ofthe phaimacodynamic study. 

	2. .
	2. .
	The potency of the test and reference products were compai·able. 

	3. .
	3. .
	The fnm's response to deficiency# 20 is adequate. 


	Deficiency # 21 You only provided the case report forms ofsubject #s >n& Please provide the case report forms ofall subjects included in the pharmacodynamic study. 
	Firm's Response: .All case repo1t fomis for all subjects randomized in the pha1macodynainic study have .been submitted with this response. Please note the following transcription discrepancies .in selected case repo1t fo1ms in the tables below. .
	In the table below, the investiaator site staff mistakenly transcribed the randomization number of (bT<l instead of 16ll" to a single page ofthe subject ncase report f01m. 
	5
	6 
	16
	6 

	, # S . # R d . t' # Transcription 
	t

	Case report orm creemng an onuza 1011 . 
	r~~~~~~~~-~~~~~~~~~~~-d1sc~. ~~~
	__re ancy~aue~
	s""'-"~='-.;.;;..;..';;.;.o.;;~ 
	In the table below, the investigator site staff mistakenly transcribed each subject's screening number on the case report fo1m pages mentioned below when they should have used the subjects' randomization (i.e. "drug kit number") number. The ti·anscription discrepancy stems from the identification mrmbers associated to each subject during the study. During the study there were two unique identification numbers associated with each subject based on the extent oftheir participation in the study. The first iden
	R d . . #I Transcription I Transcription
	,,. #IS . #I 

	ase repo1t J.Ollll creemng an 01111zat1011 d' 
	('

	1 discreQancx 
	1screpancv nage\ s 
	.1 .\ 

	llin6 
	Reviewer's Comments: 
	1. .
	1. .
	1. .
	The fnm provided the case report fo1ms. However, the case report fo1ms of all the subjects were not provided. Please refer to OSIS finding # 2 for California Allergy & Asthma Medical Group clinical site for the subjects with missing investigational study records for the phaimacodynamic study (PRG-723). As per the OSIS findings, the pha1macodynamic study (PRG-723) is not acceptable and the fnm will be asked to repeat the study; however, the fnm will be inf01med that the case rep011 forms for all the subjects

	2. .
	2. .
	The fnm's response to deficiency# 21 is inadequate. 


	Deficiency # 22 Jn your submission (Module 5.3.4.1) for the study design ofPD study (# PRG-723), you indicated that ''placebo MDI" was used in treatments I through 5. However, you did not specify whether the ''placebo MDI" is the test or reference product placebo. Please clarify which placebo, test or reference placebo, were used in each treatment in your PD study. Jn addition, please provide the formulation ofthe placebo product. 
	Firm's Response: .The placebo MDI that was used in PD study # PRG-723 consisted of the "test product" .canister (bl c.c and the "test product" .
	actuator. Pe1Tigo was able to source both the actuator and canister that were comparable to the RLD product. This similarity allowed the PD study to be double dummy, double blind in design. Please see the table below which more clearly explains the source of the canisters and actuators throughout the study. 
	Canister Actuator DOSE LEVEL PRODUCT MDI COMPONENTS SUPPLIED BY 90 mcg TEST Test PERRIGOPERRIGO Placebo PERRIGO PERRIGO 0 mcg Placebo PERRIGO PERRIGO Placebo PERRIGO PERRIGO 
	The fo1mulation of the placebo product is included in the table below. 
	Forrnulation Component I ltiH4 jAlcobol, USP 
	Forrnulation Component I ltiH4 jAlcobol, USP 
	Forrnulation Component I ltiH4 jAlcobol, USP 
	%w/w 
	I Theorerical Quanti!;X 12er MDI 

	I I 100 
	I I 100 
	(lifl'f) (bl (4 II 

	HFA-134a Total 
	HFA-134a Total 


	Reviewer's Comments: 
	I. .The fnm clarified that the placebo :MDI used in the phrumacodynamic study is of the test product. 
	2. .
	2. .
	2. .
	The fnm also provided the composition of the placebo. The f01mulation of the placebo is same as the test product minus the active ingredient. 

	3. .
	3. .
	The fnm's response to deficiency# 22 is adequate. 


	Deficiency # 23 Following the inspection of th~ analytical sit CbH1by the Office ofScientific Investigation (OSI) (for the BE studies fr,....01n_ot.herarpip_,,-ations), Form FDA-483 issued. Subsequently, 
	4 11114

	___""-_ __b:c--was the ana~ytical site provided its responses to Form 483 and those responses were included in the final evaluation by the OSI. 
	For considering the impact of similar study conduct and site practices by the same anazytical facility on the BE study ofthe current ANDA, the DBI reviewed the above OSI inspection report and found that the following objectionable finding by the OSI at the ana~ytical site could potentially compromise the integrity of the study of the current application as well: 
	(bf('I 
	Please address the above systemic finding by the OSI with respect to its impact on the fasting BE study (# 10825302) ofthe current ANDA. 
	Firm's Res onse: 
	!bTrl was inspected by the FDA and Office of Scientific Investi~tion issued a Form 483 findin~ !blTl ........_ (bJ<[]ne~fi~JJ:\l the..stud~amnJes were_!bTf' 
	4
	_ 
	4
	4

	lblT4 
	Reviewer's Comments: 
	1. .For the fasting study (# 10825302) in the cunent ANDA, the analyte stability was demonstrated under the actual conditions of sam le handling and storaae. (6fr4 
	(b) 
	2. .
	2. .
	2. .
	Since, the analyte stability was demonstrated under the actual conditions of sample handling and storage, the OSIS finding should not have an impact on the study outcome. 

	3. 
	3. 
	The fum' s response to deficiency# 23 is adequate. Deficiency # 24 


	Based on the following deficiency issued by Office ofPharmaceutical Quality (deficiency #34 in Product Quality Section), the Office ofPharmaceutical Quality (OPQ) concerns that the bio batch (OBMM-50) used for clinical study was not representative ofthe whole batch. 
	"We have significant concerns of the exhibit batches and regulat01y batches you have (6ffbatch OBMM-50 which were used or clinical and ,.$lahilitJ1 te,."-f.«..Jj!£1".e. uot_uvre~«entatfoe. of tbe_.wb.ole_hntcb (6~~~
	provided. The 
	4 
	4 

	(b)(
	4
	1Therefore we recommend you to manufacture another 

	three batchesj .
	11>H, 

	\Please include detail information of these commercial batches including drug substance COAs, executed batch record, drug product release tests, and accelerated and long term stability data. The stability data should include both valve up and valve down positions". 
	----------------(b_>_<
	4

	Please provide justifications to OPQ to address their concerns. Please note that additional bioequivalence studies may be needed ifOPQ determines your response is inadequate to address this issue. 
	Firm's Response: .Please refer to response for Product Quality deficiency item 34 regarding the OPQ's .conce111s. .
	Reviewer's Comments: 
	1. .
	1. .
	1. .
	The drng product quality review is complete and the recommendation 1s inadequate with major deficiency. 
	4


	2. .
	2. .
	The fum provided its response to Office of Phannaceutical Quality (OPQ). However, as per the review, the film's response is not adequate. The review had the following note to be sent to DB: 

	Panorama Database, Project# ANDA-203 760-0RIG-l-AMEND-2 l, Drug Product Primary Review, Docwnent # 203760CR02_09102015.doc, Author: Xihao Li, Modified: 09/10/2015 
	Panorama Database, Project# ANDA-203 760-0RIG-l-AMEND-2 l, Drug Product Primary Review, Docwnent # 203760CR02_09102015.doc, Author: Xihao Li, Modified: 09/10/2015 
	4 



	Figure
	(b) (4) 
	(b) (4) 
	Therefore, the firm’s response to demonstrate that the canisters for clinical supplies of batch 08MM-050 are representative of the whole batch is not adequate.” 
	3...In its review, the OPQ has the following deficiency to be sent to the firm regarding the batch # 08MM-050: 
	5

	(b) (4) 
	4...
	4...
	4...
	The Division of Bioequivalence concurs with the OPQ’s recommendation that batch # 08MM-050 is not representative of the commercial batch and since the pharmacokinetic (PK) and pharmacodynamic (PD) studies were conducted using this batch, both PK and PD studies are unacceptable and the firm will be asked to repeat these studies. 

	5...
	5...
	The firm’s response to deficiency # 24 is inadequate. 


	ADDITIONAL NOTES FROM THE REVIEWER: 
	In its original application dated 12/16/2011, the firm submitted the results of the following studies comparing the test and reference products: one single-dose fasting pharmacokinetic bioequivalence (BE) study (#10825302), one clinical 
	phannacodynamics study (#PRG-723), and five types of in vitro bioequivalence studies (single actuation content, aerodynamic particle size distribution by cascade imRaCt2f_, spray patte.!:!!i plume geometry and priming/re-priming). All the above mentioned studies were conducted with test product without a dose counter. The reference product used also did not have the collllllercial fo1mulation device available with a dose counter at the time of these studies. The following lots of test and reference products
	TEST REFERENCE Lot Size Potenc Study Type Lot No. Potency Theo1·etic Actual Manufactu Lot No. y Expirati (o/ow/w) al Quantit l'e Date (o/ow/ on Date Quantity ' Used w) (6f(4 ' ·1Df(ll Bioequivalen ce study 08MM-050 12/11/2008 AEA13B 6/2010 (PK and PD Study) In-Vitro 08MM-034 11111/2008 AEA13B 6/2010 equivalence 08MM-039 11/20/2008 AEA12C 7/2010 studies 08MM-050 12/11/2008 AEA14A 6/2010 
	Due to the intr·oduction of a dose counter actuator on the RLD (ProAir HF A Inhalation Aerosol) in 2013, the fum conducted the following additional in vitr·o BE studies comparing the test product with dose counter actuator with the reference product with dose counter actuator: 
	6

	1. 
	1. 
	1. 
	Single Actuation Content through container life 

	2. 
	2. 
	Priming and Re-priming 

	3. 
	3. 
	Aerodynamic Pruiicle Size Distribution (APSD) by Cascade Impaction 

	4. 
	4. 
	Spray Pattern 

	5. 
	5. 
	Plume Geometry 


	As per the teleconference meeting with the Office of Generic Dmgs (OGD) on August 26, 2011, the fnm was info1med of the following regru·ding the studies to be conducted for the addition of a dose counter (please refer to the appendix section of the cmTent review for the meeting minutes dated August 26, 2011): 
	OGD suggests to refer to the 2003 draft Nasal BA/BE guidance for details. Peffigo should compare the in vitro perfo1mance of the proposed generic MDI product with a dose counter and the RLD with a dose counter. 10 units from each of the three batches for the test and reference products should be tested for each of the following in vitro BE studies: 
	7

	• Priming and repriming 
	• 
	• 
	• 
	Single actuation content through container life 

	• 
	• 
	Aerodynamic pruticle size distribution (APSD) 

	• 
	• 
	Spray pattern 

	• 
	• 
	Plume geometry 


	These studies were submitted in an amendment dated 07/03/2013. The following lots of the test and reference products were used: 
	Table 3. Batc.h Information 
	bJe Counter_A_duatotlnfu.r:matio_n_for_T_.e.r:o~ffict .
	4.Jlo.se 

	Review of the new in vitro studies conducted comparing the test product with dose counter actuator with the reference product with dose counter actuator 
	4.1 
	4.1 
	4.1 
	In Vitro Equivalence Testing 

	4.1.1 
	4.1.1 
	Information Common to ALL In Vitro Equivalence Tests 

	4.1.1.1 
	4.1.1.1 
	Batch Information 


	TEST 
	TEST 
	TEST 
	REFERENCE 

	Study Type In-Vitro equivalence studies 
	Study Type In-Vitro equivalence studies 
	Lot No. 12MM·020 12MM·021 12MM-022 
	Potency (O/ow/w) 
	Lot Size Theoretic Actual al Quantit Quantity yUsed b)(4 
	Manufactu re Date 12/13/2012 12/13/2012 12/13/2012 
	Lot No. DAAl5A DAA16A DAA18A 
	Potenc y (O/ow/ w) (bf(4 
	Expirati on Date 08/2014 08/2014 08/2014 


	Comments: 
	(l>r!4l
	1. .Per the current ANDA Filin Requirements for Nasal Products
	8 

	><~ThecmTent
	4

	_ ....~--__
	lied the same cntenon for I.rilialation Prod-u-ct-s-. _,Smee the firm's 
	reviewer app

	ff4 . 
	theoretical lo ., the test product lot size is acceptable. 
	---~~~~~~~~-
	-

	2. .
	2. .
	2. .
	For each in vitro test, ten (10) units from each of the three lots of the test product and each of the three lots ofthe reference product were tested for each. Therefore, for each test a total of 30 units of the test product and 30 units of the reference product were tested. 

	3. .
	3. .
	All the in vitro tests were perfo1med on unexpired lots of reference products. 

	4. .
	4. .
	The batch info1mation provided by the fnm is adequate. 


	4.1.1.2 Device Comparability 
	(l:iff4 
	Comments: 
	• .The firm submitted the comparative data for three device components: can, valve and actuator. The dimensions of the critical components such as actuator orifice diameter and metering volume are the same for the test and reference product. 
	x. According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the test product should have a dose counter if the reference product has a dose counter. Both the test and reference products have a dose counter. On November 15, 2013, the labeling reviewer requested a consult to the DCR regarding the dose counter system. 
	9

	x. There are two differences on the display of the dose counter system between test and reference products: 1) display of beginning number on the dose counter is different; and 2) refill dose reminder is different. Per DCR consult response, the 
	(b) (4) 
	Perrigo’s proposed dose counter system 
	 acceptable and not considered a safety concern. 
	10

	x. The devices used for the test and reference products were comparable. 
	x. The information provided by the firm is adequate. 
	Figure 1: Pump Drawing of Test Product 
	DARRTS ANDA 203760 Vu, Thuyanh 11/15/2013 N/A 11/15/2013 FRM-CONSULT-01(General Consult Request)DARRTS ANDA 203760 Kim, Carol Y 01/13/2014 N/A 01/13/2014 CONSULT REV-CLINICAL01(General Consult Review) Archive 
	9 
	10 
	-

	4 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page. 
	4.1.1.3 Actuation Methods 
	Which tests (ifany) ust>d MANUAL actuation? 
	Which tests (ifany) ust>d MANUAL actuation? 
	Which tests (ifany) ust>d MANUAL actuation? 
	Dose Content Unifomuty Through Life Prime/Re-prime (Dose Content Unifonnity) Pa1ticle Size Distribution by Cascade Impaction 

	Ifsomt> tt>sts used manual actuation(s), describe methods used to avoid T to RLD bias in dose rt>least>. 
	Ifsomt> tt>sts used manual actuation(s), describe methods used to avoid T to RLD bias in dose rt>least>. 
	Study design -single analyst tests T and R in pairs on same day using same test equipment. 

	IWhich tests (ifany) ust>d AUTOMATED actuation? 
	IWhich tests (ifany) ust>d AUTOMATED actuation? 
	Spray Pattern Phune Geometry 

	TR
	Automated Spray Pump Actuation Station 

	What wert> tht> paramett>l'S ofautomatt>d actuation? 
	What wert> tht> paramett>l'S ofautomatt>d actuation? 
	Force (kg) Vt>locity (mm/s) Acct>leration (mm/s2) Initial Delay (st>c) Hold Timt> (st>c) Final Dt>lay (st>c) 
	(b)(4 

	Are the actuation parameters tht> samt> for the test and r·eft>renc.t> products? 
	Are the actuation parameters tht> samt> for the test and r·eft>renc.t> products? 
	Yes 


	Reviewer Comments: 
	1. .
	1. .
	1. .
	Manual actuation was used for conducting SAC, priming/re-Priming and particle size distribution by cascade impaction. 

	2. .
	2. .
	Though manual actuation was used for conducting Single Actuation Content Test, Priming/Re-Priming and Aerodynamic Particle Size Distribution by Cascade Impaction, based on the info1mation provided by the fnm, both test and reference products were randomized. All data analyses were performed by different people who did not involve in the testing and sample collection thus preventing operator bias. Therefore, the use of manual actuation for the above mentioned tests is acceptable. 

	3. .
	3. .
	The actuation methods used by the fnm are acceptable. 


	Individual In Vitro Test reviews 
	4.1.2.1 Single Actuation Content through Container Life 
	4.1.2.1.1 Study Information 
	Study No. TIP·CBJ·M0132 Study Site Principal Investigator I Study Dates I SOP No. I SOP Effective Date (bf(J Detemlination of Dose Content Uniformity, shot weight, and SOP Title munber of actuations from Albuterol Sulfate HFA Inhalation Aerosol Product (b)(4 Test Method Description Testing Equipment Used (e.g., name, model, etc) Operating Conditions for Testing Equipment Used (e.g., temperatm·e, humidity, etc.) Analytical Method Description Analytical Equipment Used (e.g., name, model, etc.) 
	Comments: 
	• .This is a metered dose inhaler, therefore, the single actuation content (SAC) at beginning, middle and end of the unit life are requested according to the Drng Specific Bioequivalence Guidance of Albuterol Sulfate MDI (recommended April 2003; Revised June 2013). The fnm perfo1med the test at the beginning, middle and end lifestages using flow rate 28.3 L/min. The USP <60 l> Apparatus A was used in the SAC testing. 
	4.1.2.1.1 Analytical Method Validation for HPLC 
	lnfol'mation Requested Analytical method validation l'eport location Study Repol't Numbe1· Aoalyte Intemal Standal'd (IS) Me.thod descl'iption Selectivity OI' Specificity 
	lnfol'mation Requested Analytical method validation l'eport location Study Repol't Numbe1· Aoalyte Intemal Standal'd (IS) Me.thod descl'iption Selectivity OI' Specificity 
	lnfol'mation Requested Analytical method validation l'eport location Study Repol't Numbe1· Aoalyte Intemal Standal'd (IS) Me.thod descl'iption Selectivity OI' Specificity 
	Module 3.2.P.5.3 TIP-CBJ-M0013 MQ TIP-CBJ-M0079 Std Stab (standard stability) TIP-CBJ-M0061 Phase 1 (Dose Content MV) Albuterol Sulfate NIA I (b) f4] HPLC Rapid Screen Assay Method for the Detennination ofAlbuterol Sulfate (tif( 

	ILimit of quantitation 
	ILimit of quantitation 

	IDetection Limit ILinearity Range (µg/mL) 
	IDetection Limit ILinearity Range (µg/mL) 

	ILinearity (R2) 
	ILinearity (R2) 

	Accuracy (o/o recove1-y at the high and lowconcentrations) 
	Accuracy (o/o recove1-y at the high and lowconcentrations) 

	P1·ecision -Repeatability 
	P1·ecision -Repeatability 

	Precision -Intermediate Precision 
	Precision -Intermediate Precision 

	Bench-top stability (brs(CVo/o)) (working std solution) 
	Bench-top stability (brs(CVo/o)) (working std solution) 

	Reftigerator stability (hrs(CV%)) (working std solution) 
	Reftigerator stability (hrs(CV%)) (working std solution) 

	Stock solution stability (days (CV %)) 
	Stock solution stability (days (CV %)) 

	Freeze-thaw stability (cycles (CV %)) 
	Freeze-thaw stability (cycles (CV %)) 

	Robustness 
	Robustness 


	lblT4 
	Dilution integrity .Not Provided 
	Does Firm's SOP include validation criteria? (YIN) Ifso, list the criteria. 
	Figure
	Comments on Firm's SOPs and Acceptable Criteria (Acceptable/ or Explain) 
	Comments: 
	• .
	• .
	• .
	The fnm mentioned that the working standards were stored at ambient conditions during the entirety of the study. Therefore, it is acceptable that the fum did not conduct the refrigerator stability. 

	• .
	• .
	The HPLC method validation conducted by the fum is acceptable. 


	4.1.2.1.2 .Calibration of Manual and/or Automated Spray Pump Actuator (For Single Actuation Content and Priming/Repriming studies) 
	4.1.2.1.3 .Precision 
	Figure
	4.1.2.1.4 Ruggedness (by Date) 
	Comments on Method Validation: 
	Did the ru·m pl'ovide a table of pump specific .pal'ametel's ofeac.h ac.tuatol' used fol' each in vitl'o .test? (YIN) .Ifyes, please include the table{s) above. .
	Number ofBottles and/or Lots Used in the .Validation Study .
	Does Firm's SOP include validation critel'ia? .
	(YIN) 
	Yes 
	Yes 
	Yes 

	The reference lots# used in the validation report are AEA13B and AEF75A. 
	The reference lots# used in the validation report are AEA13B and AEF75A. 

	Yes 
	Yes 


	Comments on Firm's SOPs and Criteria ACCEPTABLE (Acceptable/ or Explain) 
	Comments: The method validation conducted by the fnm is acceptable. 
	4.1.2.1.6 Results Summary Reviewer Calculated Results: 
	SINGLE ACTUATION CONTENT THROUGH CONTAINER LIFE Mean Variability (% CV) Spray % label W ithin Lot # Drug Mass claim ' n=lO' Arith Geo Arith Geo Lot Lot2 Lot 1 3 Test 1 107.9 107.45 100.06 99.64 9.76 10.07 7.10 BEG Ref 1 108 107.83 100.03 99.91 3.18 3.76 6.15 Test 124 103.9 103.71 96.2 96.03 6.13 5.75 5.84 MID Ref 124 106.86 106.75 98.9 98.8 4.26 4.25 4.24 Test 200 106 105.83 98.2 98.04 3.6 5.68 7.26END Ref 200 104.23 104.07 96.5 96.4 4.76 6.29 4.31 Between Lot (n=3) NP NP NP NP NP NP Total (n=30) 8.93 4.92 
	NOTE: TI1e drug mass is expressed as Albuterol Sulfate and not the base. NP -Not Provided 
	The fnm did not provide the SAC results summa1y table. The reviewer calculated the 
	results from the SAC data provided by the fnm. Since the within lot and total variability is less, it is acceptable that the fnm did not provide the between lot vaii.ability and therefore the fnm will not be asked to provide the same. 
	The fnm mentioned that few deviations occun ed dming the SAC testing and the data mentioned in the following table has been excluded from statistical analysis. The fnm only provided the excluded data and did not provide the data with which it was reE_laced with (the fnm only provided the replaced canister numbers). Therefore, the furn will be asked to provide a table with original values and replaced values, so that the reviewer can include the original values and nm the statistical analysis. 
	Table A.7.1. Single Actuation Content Data 
	----------------------NT.0LT~t~,.r1_,(ll)(.(
	.,.._~_.________________ 
	(b)('l 
	4.1.2.1.7 Conclusions 
	SINGLE ACTUATION CONTENT THROUGH CONTAINER LIFE REVIEW OF TESTING METHODS: Is the testing method validated? Yes Is the Quantitative Analytical Method Validated? (e.g., Yes HPLC) Is the method sufficiently sensitive? Yes Is testing performed as per RLD labeling? Yes Data are measured atbeginning, middle and Are data measw·ed at both beginning, middle & end end stages. This is according to the Drug lifestages? Specific Bioequivalence Guidance of Albuterol Sulfate MDL Is testing a single actuation per determin
	SINGLE ACTUATION CONTENT THROUGH CONTAINER LIFE REVIEW OF TESTING METHODS: Is the testing method validated? Yes Is the Quantitative Analytical Method Validated? (e.g., Yes HPLC) Is the method sufficiently sensitive? Yes Is testing performed as per RLD labeling? Yes Data are measured atbeginning, middle and Are data measw·ed at both beginning, middle & end end stages. This is according to the Drug lifestages? Specific Bioequivalence Guidance of Albuterol Sulfate MDL Is testing a single actuation per determin
	SINGLE ACTUATION CONTENT THROUGH CONTAINER LIFE REVIEW OF TESTING METHODS: Is the testing method validated? Yes Is the Quantitative Analytical Method Validated? (e.g., Yes HPLC) Is the method sufficiently sensitive? Yes Is testing performed as per RLD labeling? Yes Data are measured atbeginning, middle and Are data measw·ed at both beginning, middle & end end stages. This is according to the Drug lifestages? Specific Bioequivalence Guidance of Albuterol Sulfate MDL Is testing a single actuation per determin


	Reviewer Comments on SAC: 
	1...The RLD labeling of Albuterol Sulfate Metered Dose Inhaler states the following regarding the priming of the inhaler: “You must prime the inhaler to get the right amount of medicine. Prime the inhaler before you use it for the first time or if you have not used it for more than 14 days. To prime the inhaler, take the cap off the mouthpiece of the actuator. Then shake the inhaler well, and spray it into the air away from your face. Shake and spray the inhaler like this 2 more times to finish priming it”.
	11

	2...
	2...
	2...
	In the current ANDA, both the test and reference products were primed three actuations and then performed the SAC testing. This is according to the RLD labeling. Actuation #1 actually is actuation #4. Actuation #124 actually is actuation #127. Actuation #200 actually is actuation #203. 

	3...
	3...
	After priming, the firm assayed actuation #1, actuation #124 and actuation #200 of the test product and reference products to represent the beginning, middle and end life stages respectively. 


	. 
	4...
	4...
	4...
	The test product passes the PBE analysis. The firm also provided the PBE analysis results for 95% upper bound. The 95% upper bound of drug mass calculated by the reviewer is same as the firm’s calculations. Please see the summary results of 95% upper bounds. 

	5...
	5...
	The geo-mean of the test product (% of label claim) for the beginning, middle and end unit life is within 95-105%.  

	6...
	6...
	This study is inadequate. 


	Parameters Firm’s Calculation Reviewer’s Calculation Reference-Scaled Constant-Scaled Reference-Scaled Constant-Scaled Drug Mass Final BE Conclusion Based on Constant-Scaled Constant-Scaled (b) (4) 
	4.1.2.1.8 Deficiencies / Recommendations 
	Please see deficiency comments section. 
	Drugs@FDA, Keyword Search: Proair, RLD Label approved on 08/17/2010, last accessed date: 01/06/2013. 
	11 

	http://www.accessdata.fda.gov/drugsatfda docs/label/2010/021457s021lbl.pdf 
	http://www.accessdata.fda.gov/drugsatfda docs/label/2010/021457s021lbl.pdf 
	http://www.accessdata.fda.gov/drugsatfda docs/label/2010/021457s021lbl.pdf 


	4.1.2.2 Priming & Re-priming 
	4.1.2.2.1 Study Information 
	TIP-CBJ-M0132 
	Study No. 
	ltif('f. 
	Study site 
	Principal Investigator Study dates SOP No. SOP Effective Date 
	Detennination of Dose Content Unifonnity, shot Weight, SOP Title 
	and Number of actuations from an Albuterol Sulfate HFA Inhalation Aerosol Product. 
	ltif(O( , 
	Test Method Description 
	Testing Equipment Used 
	(e.g., name, model, etc) .Operating Conditions for .Testing Equipment Used .(e.g., temperature, humidity, etc ..) .
	Analytical Method Description .
	Analytical Equipment Used .(e.g., name, model, etc) .
	Figure
	Comments: 
	1. .
	1. .
	1. .
	The firm's labeled actuation #1 is actual actuation #4 (following 3 pnnnng actuations as specified in the dmg product label). 

	2. .
	2. .
	The RLD labeling of Albuterol Sulfate Inhalation Aerosol states that when 14 or more days have elapsed since the last use, the pump should be reprimed with 2 actuations. Therefore, a repriming study is necessaiy for the cmTent application. The fnm stored the products and then tested the repriming on Day 15. 

	3. .
	3. .
	The film mentioned that because the reference product labeling does not specify specific storage orientation, the containers were stored in valve upright position without being actuated before priming and repriming. The bottles were shaken as per the RLD labeling prior to use. 


	4.1.2.2.2 Analytical Method Validation for HPLC Please refer to the method validation for SAC test. 
	4.1.2.2.3 Results Summary-Priming & Re-Priming Reviewer Calculated Results 
	PRIMING Ntunber ofactuations used to prime each product = 3 Actuation number used for testing each product = # l Mean Val'iability (%CV) Spray Drug Mass % label claim Within Lot (n= lO) Between # Lot Arith Geo Arith Geo Lot Lot2 Lot (n=3) 1 3 Test 1 107.9 107.46 100.06 99.64 9.76 10.07 7.10 NP Ref 1 108 107.87 100.03 99.91 3.18 3.76 6.15 NP RE-PRIMING Mean Ratio (T/R) Total (n=30) Aritlun Geo (n=30) (n=30) 8.93 0.99 0.99 4.92 Period oftime each product was stored in the vertical position following priming (
	NOTE: The drug mass is expressed as Albuterol Sulfate and not the base. NP -Not Provided 
	The furn did not provide the Priming and Repriming results summa1y table. The reviewer calculated the results from the Priming and Repriming data provided by the furn. Since the within lot and total variability is less, it is acceptable that the fnm did not provide the between lot variability and therefore the furn will not be asked to provide the same. 
	ANDA 203760 Priming Test: Amount 
	2 Page s tias oeen Wittine a in Full as D4 CCI/TS immeaiately following ttiis page 
	Is the testing method validated? PRIMING Number of actuations required Is priming conducted as per RLD label? RE-Number of actuations required PRIMING Is re-p1iming conducted as per RLD label? Is testing a single actuation per determination? Ifyes, what is the actuation number tested? Are studies performed on prnducts stored in the valve-uptight position? (nasal spray only) Are the testing methods acceptable? Ifnot, why? STUDY RESULTS: PRIMING Is the geo-mean of the test product (% of label claim) within 95
	Is the testing method validated? PRIMING Number of actuations required Is priming conducted as per RLD label? RE-Number of actuations required PRIMING Is re-p1iming conducted as per RLD label? Is testing a single actuation per determination? Ifyes, what is the actuation number tested? Are studies performed on prnducts stored in the valve-uptight position? (nasal spray only) Are the testing methods acceptable? Ifnot, why? STUDY RESULTS: PRIMING Is the geo-mean of the test product (% of label claim) within 95
	Is the testing method validated? PRIMING Number of actuations required Is priming conducted as per RLD label? RE-Number of actuations required PRIMING Is re-p1iming conducted as per RLD label? Is testing a single actuation per determination? Ifyes, what is the actuation number tested? Are studies performed on prnducts stored in the valve-uptight position? (nasal spray only) Are the testing methods acceptable? Ifnot, why? STUDY RESULTS: PRIMING Is the geo-mean of the test product (% of label claim) within 95
	No 3 priniing actuations Yes 3 repriniing actuations Yes Yes # l (after 3 priming actuations) for priniing and# 5 (after 3 repriming actuations) for repriming Yes ACCEPTABLE NIA Yes No ACCEPTABLE (pass PBE) NIA 


	Reviewer Comments on Priming: 
	I. .The RLD label states that "You must prime the inhaler to get the right amount of medicine. Prime the inhaler before you use it for the first time or ifyou have not used it for more than 14 days. To prime the inhaler, take the cap off the mouthpiece ofthe actuator. Then shake the inhaler well, and spray it into the air away from your face. Shake and spray the inhaler like this 2 more times to finish priming it". 
	2. .
	2. .
	2. .
	For priming, the inhaler was primed by wasting the first 3 actuations for both the test and reference products and actuation # 4 (or actuation # I after priming) was used for testing. 

	3. .
	3. .
	For re-priming, the fum mentioned that the inhaler was stored for at least two weeks (14 days) valve upright position, without being actuated, prior to re-prime data collection. After 14 days, the inhaler was primed 3 times and actuation# 5 was used for re-priming testing. 

	4. .
	4. .
	The test product passes the PBE analysis. The fum also provided the PBE analysis results for 95% upper bound. The 95% upper bmmd of drng mass 


	calculated by the reviewer is same as the firm’s calculations. Please see the summary results of 95% upper bounds. 
	(b) (4) 
	4.1.2.2.5 Deficiencies / Recommendations – Priming & Re-Priming 
	None 
	(b) (41
	4.1.2.3 .Aerodynamic Particle Size Distribution (APSD) by Cascade lbTf---~~~~~--
	4 
	-

	4.1.2.3.1 Study Information 
	Study No. 
	Study No. 
	Study No. 
	TIP·CBJ-M0132 
	.{D)\4, 

	Study site 
	Study site 

	Principal Investigator 
	Principal Investigator 

	Study dates 
	Study dates 

	SOP No. 
	SOP No. 

	SOP Effective Date SOP Title Testing Method Description Testing Equipment Used (e.g., name, model, etc) 
	SOP Effective Date SOP Title Testing Method Description Testing Equipment Used (e.g., name, model, etc) 
	Standard Operating Procedure for I ll>Tl'41 I ll>lT4 Impactor (b)(41 Assessment of the Aerodynamic Particle Size Distribution from au Albuterol Sulfate HF A Inhalation Aerosol by Cascade In1paction (b)(4} 

	Operating Conditions for Testing Equipment Used (e.g., temperatm·e, humidity, etc ..) 
	Operating Conditions for Testing Equipment Used (e.g., temperatm·e, humidity, etc ..) 

	Analytical Method Description 
	Analytical Method Description 

	Analytical Equipment Used (e.g., name, model, etc) 
	Analytical Equipment Used (e.g., name, model, etc) 


	Comments: 
	1. .The APSD testing was conducted as per the RLD labeling. The beginning of life testing was conducted by priming 3 actuations(# 1 -3) into waste and actuation# 4 was used for testing. The end of life testing was conducted by priming 3 actuations(# 193 -195) into waste and actuation# 196 was used for testing. 
	1. .The APSD testing was conducted as per the RLD labeling. The beginning of life testing was conducted by priming 3 actuations(# 1 -3) into waste and actuation# 4 was used for testing. The end of life testing was conducted by priming 3 actuations(# 193 -195) into waste and actuation# 196 was used for testing. 
	1. .The APSD testing was conducted as per the RLD labeling. The beginning of life testing was conducted by priming 3 actuations(# 1 -3) into waste and actuation# 4 was used for testing. The end of life testing was conducted by priming 3 actuations(# 193 -195) into waste and actuation# 196 was used for testing. 


	4.1.2.3.2 .Validation Summary Table for Particle Size Distribution by Cascade Impactor 
	4.1.2.3.2.1 Analytical Method Validation for HPLC 
	Information Requested 
	Analytical method validation repo11 location Study Report Numbe1· 
	I

	Analyte .Internal Standard (IS) .Me.thod descl'iption .
	Selectivity or Specificity 
	Limit of quantitation .Detection Limit .Linearity Range (mcg/mL) .Linearity (R) .
	I
	I
	I
	I
	2

	Acc.uracy (% recovery at the high and low concentrations) 
	Precision -.Repeatability 
	Precision -Intermediate Precision 
	Bench-top stability (hrs) (working std solution) 
	Refiigerator stability (hrs) (working std solution) 
	Module 3.2.P.5.3 
	(b)~' 
	Albuterol Sulfate 
	NIA 
	I .Dn"j HPLC Rapid Screen 
	1

	Assay Method for the Detennination of Albuterol 
	Sulfate 
	Sulfate 

	1off4 ' 
	(bJl.il
	IStock solution stability (days) I 
	IFreeze-thaw stability (cycles) 
	I 

	Robustness 
	I 
	Dilution integ1ity .INot Provided 
	Does Firm's SOP include 
	Does Firm's SOP include 
	Does Firm's SOP include 
	The finn's method validation repo1t includes the validation criteria 

	validation criteria? (YIN) 
	validation criteria? (YIN) 

	ColDlOents on Firm' s SOPs and 
	ColDlOents on Firm' s SOPs and 
	Acceptable 

	Criteria (Acceptable/ or Explain) 
	Criteria (Acceptable/ or Explain) 


	Comments: 
	• .
	• .
	• .
	The firm mentioned that the working standards were stored at ambient conditions during the entirety of the study. Therefore, it is acceptable that the fum did not conduct the refrigerator stability. 

	• .
	• .
	The HPLC method validation conducted by the fum is acceptable. 


	4.1.2.3.2.2 Validation Table for Cascade Impaction 
	4.1.2.3.2.2.1 Precision 
	Figure
	4.1.2.3.2.2.3 Intermediate Precision (By Analyst) 
	4.1.2.3.2.2.3 Intermediate Precision (By Analyst) 


	(b)(4) Th £ . . ere ore, 1t 1s 

	Numbe1· of Bottles and/or Lots Used in the Validation Study 
	Numbe1· of Bottles and/or Lots Used in the Validation Study 
	Does Firm's SOP include validation criteria? (YIN) 
	Comments on Firm' s SOPs and .Criteria (Acceptable/ 01· Explain) .
	Reference lot #AEA13B Reference lot #PAEF7 SA 
	Reference lot #AEA13B Reference lot #PAEF7 SA 
	Reference lot #AEA13B Reference lot #PAEF7 SA 

	Yes 
	Yes 

	Acceptable 
	Acceptable 


	Comments: 
	1. .The firm mentioned that a single quality control sample was used in the analysis of cascade impaction samples. All the in vitro BE studies were conducted according to the direction from the Agency given in a meeting held between the Office of Generic Drnos the Pen-i o Company (ANDA Sponsor), 
	CbT<on 05/05/2008 (please 
	41

	--~~~~~~~~~~~~~~~~~~~~~-
	-

	refer to appendix section of the current review for the meeting minutes) and in accordance with the FDA Draft Guidance on Albuterol Sulfate published in April 2013 (revised June 2013). The furn mentioned that neither source provided reference to the use of multiple concentrations of quality control samples in the analytical nm, nor did the sources indicate that the multiple concentration approach outlined in the nasal guidance was applicable to an inhalation product. 
	(b)lifl
	2. 
	--~~~~~~~~~~~~~~~~~~~~~~~~-
	-

	acceptable that the fum used only one quality control sample for the analysis of cascade impaction samples. Please refer to OSIS finding # 2 for the analytical site 
	1
	where the OSIS reviewer was also of the opinion that lack of designated QC samples should not impact the data integi-ity. 
	-------))1'_"

	4.1.2.3.3..Results Summary – Aerodynamic Particle Size Distribution by Cascade Impactor (CI) 
	Comments: 
	(b) (4) 
	3...The reviewer calculated the mean values of the amount of drug on each individual stage, mass balance (MB), mass median aerodynamic diameter (MMAD), geometric standard deviation (GSD) and fine particle dose (FPD) 
	4. .Per Thug Specific Bioequivalence Guidance of Albuterol Sulfate MDI: 
	"Equivalence based on: PBE analysfa· of impactor-sized mass (ISM). The CJ profiles representing drug deposition on the individual stages ofthe CJ along with the mass median aerodynamic diameter (MMAD), geometric standard deviation (GSD) and fine particle mass (FPM) should be submitted as supportive evidence for equivalent APSD". 
	5. .CmTently, the FDA relies on a weight of evidence, including PBE analysis of ce1t ain key parameters which characterize the particle size distribution, together with a statistical approach for comparing the distribution profiles, namely modified Chi-square ratio method, to determine the equivalence of the test product (as compared with coffesponding strengths of the RLD). Cmrently, the following criteria are considered for APSD equivalence: 
	12
	13

	I. PBE on SAC 
	(bff4}
	II. PBE on Impactor Size Mass 
	(b (4 
	III. Modified Chi-square ratio method analysis on Impactor Sized Mass stages 
	61 ( 
	u A Stability Analysis ofa Modified Version of the Chi-Square Ratio Statistic: Implications for .Equivalence Testing of Aerodynamic Particel Size Distribution; Benjamin Weber, Guenther Hochhaus, .Wallace Adams, Robert Lionberger, Bing Li, Yi Tsong, and Sau L. Lee; The AAPS Journal, Published .online: 25 Sept. 2012. .Respiratory Drug Delivery 2012; Webber Et al., Evaluation ofStatistical Methods for Detennining .Equivalence ofAerodynamic Particle Size Distribution. .
	13 

	6. The reviewer employed the above criteria for this application: 
	I. PBE on SAC: refer to SAC test section; 
	II. .PBE on Impactor Size Mass (ISM): result indicated that ISM passed PBE anal sis as shown below: 
	(bf(4J 
	(b) (4) 
	(b) (4) 
	(tif(4l 
	7. .In summaiy, the APSD evaluation for the drug product is cmrently based on the weight of evidence approach, with the following metrics used to demonstrate equivalence bet\veen the two fo1mulations: SAC and ISM, both of which passed PBE. In addition, the paticle size also passed the Modified Chi Squai·e ratio acceptance criteria. 
	4.1.2.3.4 Conclusions 
	4.1.2.3.4 Conclusions 
	Comments: 

	DRUG IN SMALL PARTICLES I DROPLETS PER ACTUATION 
	DRUG IN SMALL PARTICLES I DROPLETS PER ACTUATION 
	DRUG IN SMALL PARTICLES I DROPLETS PER ACTUATION 

	·­REVIEW OF TESTING METHODS: 
	·­REVIEW OF TESTING METHODS: 

	Is the testing method for CI test validated? 
	Is the testing method for CI test validated? 
	Yes 

	Is the analytical method (e.g. HPLC) validated? 
	Is the analytical method (e.g. HPLC) validated? 
	Yes 

	Is the analytical method sufficiently sensitive? 
	Is the analytical method sufficiently sensitive? 
	Yes 

	Is testing conducted as per RLD labeling? 
	Is testing conducted as per RLD labeling? 
	Yes 

	What is the size of the induction port (or expansion chamber) used for testing? 
	What is the size of the induction port (or expansion chamber) used for testing? 
	NIA 

	Are ~ 10 actuations used for cascade impactor study? 
	Are ~ 10 actuations used for cascade impactor study? 
	Yes 

	If>1 actuation, what is the # of actuations used? 
	If>1 actuation, what is the # of actuations used? 
	Only I actuation is used for testing Beginning: Actuation# 4 End: Actuation# 196 

	Are the testing methods acceptable? 
	Are the testing methods acceptable? 
	ACCEPTABLE 


	DRUG IN SMALL PARTICLES I DROPLETS PER ACTUATION 
	DRUG IN SMALL PARTICLES I DROPLETS PER ACTUATION 
	DRUG IN SMALL PARTICLES I DROPLETS PER ACTUATION 

	Ifnot, why? 
	Ifnot, why? 
	NIA 

	STUDY RESULTS: 
	STUDY RESULTS: 

	Is drug deposition reported in mass units? 
	Is drug deposition reported in mass units? 
	Yes 

	Is the mass balanc.e data reported? 
	Is the mass balanc.e data reported? 
	Yes 

	Results 
	Results 
	Does Impactor Size Mass data pass PBE? 
	Yes 

	Does ISM data pass modified chi-square ratio test? 
	Does ISM data pass modified chi-square ratio test? 
	Yes 

	Do mass median aerodynamic diameter (MMAD), geometric standard deviation (GSD) and fine pa11icle mass (FPM) pass PBE? 
	Do mass median aerodynamic diameter (MMAD), geometric standard deviation (GSD) and fine pa11icle mass (FPM) pass PBE? 
	Yes 

	Ifresults not acceptable, why? 
	Ifresults not acceptable, why? 
	NIA 


	1. .
	1. .
	1. .
	According to the Dmg Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the aerodynamic particle size distribution (APSD) should be perfo1med at both beginning and end lifestages ofthe product. In the cunent submission, the fum conducted testing at both beginning and end life stages ofthe product. 

	2. .
	2. .
	The APSD test was performed using a flow rate of 30 ± 0.5 L/min. The USP 


	<601> Apparatus~ was used in the test. This is according to the Dmg Specific Bioequivalence Guidance ofAlbuterol Sulfate MDI. 
	3. .The fnm mentioned that few deviations occmTed during the APSD testing and the data mentioned in the following table has been excluded from statistical analysis. The fnm only provided the excluded data and did not provide the data with which it was replaced with (the fum only provided the replaced canister numbers). Therefore, the fum will be asked to provide a table with original values and replaced values, so that the reviewer can include the original values and nm the statistical analysis. 
	1bT(4 
	4. The APSD conducted by the finn is inadequate. 
	4.1.2.3.5 Deficiencies I Recommendations 
	Please see deficiency comments section. 
	4.1.2.4 Spray Pattern 
	TTP-CBJ-M0132
	Study No. 
	Study site 
	Study site 
	Study site 
	II 
	·16)1'1 

	Principal Investigator 
	Principal Investigator 

	Study dates SOP No. 
	Study dates SOP No. 
	II 
	II 


	SOP Effective Date 
	SOP Effective Date 

	SOP Title Testing Method Description 
	SOP Title Testing Method Description 
	I !bTf4!Actuation Station ·1DJT4!Iniaging System iO)T4l Evaluation ofSpray Pattern for an Albuterol Sulfate HFA Inhalation Aerosol 

	Study Distances (distances from actuator orifice) 
	Study Distances (distances from actuator orifice) 
	3 cm: actuation # 2 -8 (beginning ofuse life) 6 cm: actuation# 3 -5 (beginning ofuse life) 
	II 

	Ml.ii 

	Testing Equipment Used (e.g., name, model, etc) 
	Testing Equipment Used (e.g., name, model, etc) 
	II 

	Iniage Analysis Apparatus Used 
	Iniage Analysis Apparatus Used 

	Operating Conditions for Testing Equipment Used (e.g., temperature, humidity, etc.) 
	Operating Conditions for Testing Equipment Used (e.g., temperature, humidity, etc.) 

	Analytical Method Description 
	Analytical Method Description 

	Analytical Equipment Used (e.g., name, model, etc) 
	Analytical Equipment Used (e.g., name, model, etc) 


	Comments: 
	1. .The fnm confirmed that spray pattern testing was conducted at a distance of 3 cm and 6 cm from the actuator mouthpiece of the reference product. The fnm also mentioned that the distance from the spray orifice to the actuator mouthpiece was 
	1. .The fnm confirmed that spray pattern testing was conducted at a distance of 3 cm and 6 cm from the actuator mouthpiece of the reference product. The fnm also mentioned that the distance from the spray orifice to the actuator mouthpiece was 

	!bfl.il for both test and reference products. Therefore, based on the inf01mation '"'2_ro_v..,id""'ed b the fnm the s12ray_eattem testing_ was conducted at a !bll
	4 

	1 
	1 

	bl " .from the actuator orifice for both 
	test and reference products. 
	2. .
	2. .
	2. .
	The distance between the actuator orifice to the point of spray measurements are same for both the test and reference products. 

	3. .
	3. .
	The study design is acceptable. 


	4.1.2.4.1 Validation Summary Table for Spray Pattern 
	4.1.2.4.1.1 Precision 
	T bl AS 9 P a e . . rec1s1on -s~pray pattem Area, mm' Dist 1 Dist 2 Dist l 30 mm 60mm 30mm Mean 174.8 383.6 1. 129 %RSD 3.2% 3.1% 1.7% Ran2e Ovallty Dist 2 60mm I . 148 3.2% (1))141 
	4.1.2.4.1.2 Intermediate Precision (By Date) 
	·;9')'-'1' >/;·. _.(' ·:· t~J:.j,, Dist 2 30 mm 60mm 174.8 383.6 3.2% 3.1% ·A mm Dist 2 30 mm 60mm Mean n =10 169.4 383.8 4.1% .5.1% % Difference Da 1 vs. Dav 2 3.1% 0.0% Jnterda %RSD** 3.9% 4.1% **RSD of all Day 1 and Day 2 data 4.1.2.4.1.3 Intermediate Precision (By Analyst) 
	1. 
	1. 
	1. 
	148 1.7% 



	~· 
	l=' Ovali ': " Dist I 
	Dist 2 
	30mm 
	30mm 
	60mm 

	1.129 
	3.2% ~,, ' . :~all Dist I 
	Dist l 
	60 mm
	30mm 
	1.147 
	l.157 2.8% 
	2.8% 1.6% 
	0.7% 2.4% 
	2.9010 
	~alitv . 
	Figure

	Dist I 
	Dist 2 
	30mm 
	60 mm 
	Mea.n, n = 10 .174.8 383.6 
	1. 129 
	1.148 
	%RSD .3.2% 3.1% 
	1.7% 
	3.2% 
	Dist 2
	Dist I 
	JO mm 
	60 mm 
	1. 147 
	1.157
	Mean, n = 10 .169.4 
	383.8 
	%RSD .4. 1% 
	5.1% 
	2.8% 
	2.8% 
	% Difference (Analvst I vs. Analyst 2) 3.1% 
	0.0% 
	1.6% 
	0.7% 
	Jnterdav %RSD .3.9% 
	4.1% 
	2.4% 
	2.9% 
	Figure
	4.1.2.4.1.4 Robustness 
	Table A.5.12 Robustness: End of Stroke Force on Spray Pattern Measured 30 mm and 60 mm from the End of Actuator Mouth iece 
	="""'=== 167.4 Z.4% 1.15& 1.161 380.~ 390.3 %RSD 4.7% 3.0% 4.6% 4.9% 5.6% 5.7% 
	Table A.5.13 Robustness: Actuation Velocity on Spray Pattern Measured 30 mm and 60 mm from the End ofActuator Mouth iece 
	·~~~ 
	Table
	I. II 0 
	I. II 0 
	l.129 
	164.8 
	166.1 
	168.9 

	1.6% 
	1.6% 
	1.3% 
	5.8% 
	3.7% 
	3.6% 


	Table
	1.158 
	1.158 
	l.163 
	393.4 
	390.3 
	393.4 

	3.0% 
	3.0% 
	2.6% 
	6.5% 
	5.6% 
	2.8% 


	Table A.S.14 Robustness: Camera Distance on Spray Pattern Measured 30 mm and 60 mm from the End of Actuator Mouth iece 
	Table
	1.108 
	1.108 
	1. llO 
	I.I I 8 
	163.0 
	166.l 
	164.6 

	3.1% 
	3.1% 
	1.6% 
	3.2% 
	3.00/o 
	3.7% 
	3.5% 


	Table
	J.156 
	J.156 
	1.158 
	1.146 
	384.0 
	390.3 
	392.5 

	2.9-0/o 
	2.9-0/o 
	3.0% 
	2.2% 
	6.4% 
	5.6% 
	1.8% 


	Number ofBottles and/or Lots Reference lots #AEA13B and PAEF75A Used in the Validation Study 
	Does Firm's SOP include validation criteria? (YIN) Is so, list the criteria 
	Does Firm's SOP include validation criteria? (YIN) Is so, list the criteria 
	Does Firm's SOP include validation criteria? (YIN) Is so, list the criteria 
	The method validation report includes the validation criteria. Acceptance Criteria: 

	TR
	Method Precision and Intermediate Precision For each spray paltem characteristic measured, the %RSD for each analyst's data set were required to meet the following limits: 


	Characteristic Area 
	Method Repeatabilitv The R~p for each spray pattem characteristic must be no greater than o 
	1

	Method Robustness For each spray pattem characteristic measured, the %RSD for each data set was required to meet the following limits: 
	Table
	TR
	Characteristic 

	Area 
	Area 

	Dmax 
	Dmax 

	Dmin Ovali 
	Dmin Ovali 


	Comments on Firm'sSOPs and Acceptable Criteiia (Acceptable/ or Explain) 
	Comments: .The method validation conducted by the finn is acceptable. .
	4.1.2.4.2 Results Summary -Spray Pattern Reviewer Calculated Results 
	Area ­Spray Pattern Summary 
	Area ­Spray Pattern Summary 
	Area ­Spray Pattern Summary 

	Dist (cm) 
	Dist (cm) 
	Mean Arithm Geo 
	Variability (%CV) Within Lot (n=lO) Between LotLot Lot Lot 1 2 3 (n=3) 
	Total (n=30} 
	Mean Ratio (T/R) Arithm Geo (n=30) (n=30) 

	Test 
	Test 
	3 6 
	160.38 400.22 
	160.20 399.76 
	5.55 4.82 
	4.09 6.08 
	4.21 3.81 
	NP NP 
	4.81 4.82 
	0.88 0.98 
	0.88 0.98 

	Ref 
	Ref 
	3 6 
	182.07 407.44 
	181.93 406.50 
	3.73 5.57 
	4.15 6.99 
	3.82 5.78 
	NP NP 
	4.03 6.92 


	OVALITY RATIO -Spray Pattern Summary 
	Dist (cm) 
	Dist (cm) 
	Dist (cm) 
	Mean Arithm Geo 
	Variability (%CV) Within Lot (n=l 0) Between LotLot Lot Lot 1 2 3 (n=3) 
	Total (n=30) 
	Mean Ratio (T/R) Arithm Geo (n=30) (n=30) 

	Test 
	Test 
	3 
	1.13 
	1.13 
	2.63 
	2.46 
	2.60 
	NP 
	2.55 
	1.00 
	1.00 


	Table
	TR
	6 
	1.16 
	1.16 
	3.02 
	4.44 
	3.44 
	NP 
	3.72 
	0.99 I 0.99 

	Ref 
	Ref 
	3 
	1.13 
	1.13 
	4.31 
	3.03 
	1.86 
	NP 
	3.37 

	6 
	6 
	1.17 
	1.17 
	6.72 
	4.00 
	4.33 
	NP 
	5.07 


	NP -Not Provided 
	The fum did not provide the Spray Pattern results summaiy table. The reviewer calculated the results from the Spray Pattern data provided by the fum. Since the within lot and total variability is less, it is acceptable that the firm did not provide the between lot variability and therefore the firm will not be asked to provide the same. 
	(bf(41 
	3 Page s nas oeen Witn el m Full as CC fTS) 1mmea1a e y fo owing tiis page 
	REVIEW OF TESTING METHODS: Is the testing method validated? Yes Is testing based upon the true shap e of the spray pattem? Yes Is testing conducted as per RLD labeling? Yes Is testing a single actuation pe1· determination? Yes 3cm -#2 -8 Ifyes, what is the ac.tuation number tested? 6cm -#3 -5 NOTE: TI1e finn conducted the spray pattern testing only on single actuation Data measured at two distances from actuator orifice? Yes Ifyes, distances 3 -7 cm? 3 cm and 6 cm Ifyes, distances separated by 3 cm or more?
	Comments: 
	1. .
	1. .
	1. .
	1. .
	The COG was determined automatically and the Dmax, Dmin, Ovality ratio and Area were detem1ined from the true shape of the spray. 


	2. .
	2. .
	2. .
	The finn provided the spray pattern images and accompanying raw data for 20% samples at both 3 cm and 6 cm distances. 


	3. .
	3. .
	As per the Dmg Specific Bioequivalence Guidance of Albuterol Sulfate MDI, for automated analysis of spray pattern, the PBE analyses are to be perfo1med on area and ovality ratio. Thus the reviewer perfo1med PBE analysis on spray pattern; Except for the area at 3 cm all the other criteria passed the PBE analysis. The reviewer's results correspond with the fnm's results where the area at 3 cm fails the PBE analysis. 

	4. .
	4. .
	The firm provided the following explanation for the area at 3 cm failing the PBE analysis: 


	"An investigation into the 30mm spray pattern area (PR #406727 did not identify anv assifmable laboratorv cause for the atvvical results for this varameter. ~m 
	lbn4 
	~Further, when evaluating the primary measures of 
	--~~~~~~~~~~-
	-

	D max and Dmin at 30mm, the TIR ratios were both 0.94. Statistical ana~ysis of the Dmax and Dmin data at 30mm indicate bioequivalence ofboth parameters". 
	5. .
	5. .
	5. .
	The fnm's explanation is not acceptable and the fnm will be asked to repeat the spray pattern test on area measured at 3 cm. 

	6. .
	6. .
	The firm mentioned that few deviations occmTed during the Spray Pattern testing and the data mentioned in the following table has been excluded from statistical analysis. The fum only provided the excluded data and did not provide the data 


	with which it was replaced with (the fum only provided the replaced canister numbers). However, since the fnm will be repeating the spray pattern test, the fnm will not be asked to provide a table with original values and replaced values. 
	7. The spray pattern testing conducted by the film is inadequate. 
	4.1.2.4.4 Deficiencies I Recommendations 
	Please see deficiency comments section. 
	4.1.2.5 Plume Geometry 
	4.1.2.5.1 Study Information 
	Study No. Study site 
	Study No. Study site 
	Study No. Study site 
	TTP-CBJ-M0132 ltilT4 

	Principal Investigator 
	Principal Investigator 

	Study dates 
	Study dates 

	SOP No. 
	SOP No. 

	SOP Effective Date 
	SOP Effective Date 

	SOP Title 
	SOP Title 
	ltiJl4b_ . s . _ctuation tat10n I lbll4Jcmaging System 

	Testing Method Description Criteria for defining plume angle. width, & height borders 
	Testing Method Description Criteria for defining plume angle. width, & height borders 
	eol!ill Plume Geometry for Albuterol Sulfate HFA MDis ltilT4 

	Testing Equipment Used (e.g., na me, model, etc) 
	Testing Equipment Used (e.g., na me, model, etc) 

	Image Analysis Apparatus Used 
	Image Analysis Apparatus Used 

	Operating Conditions for Testing Equipment Used (e.g., temperatm·e, humidity, etc ..) 
	Operating Conditions for Testing Equipment Used (e.g., temperatm·e, humidity, etc ..) 

	Analytical Method Description 
	Analytical Method Description 

	Analytical Equipment Used (e.g., name, model, etc) 
	Analytical Equipment Used (e.g., name, model, etc) 


	Comments: 
	1. .The firm confnmed that plume geometry testing was conducted at a distance of 6 cm from the actuator mouthpiece of the reference product. The fnm also mentioned that the distance from the spray orifice to the actuator mouthpiece was 
	.,.4 
	__

	lb>T for both test and reference products. Therefore, based on the inf01mation _Qrovided by the firm the plume geometry testing was conducted at a distance of l1.il from the actuator orifice for both test and reference 
	proClucts. 
	2. The study design is acceptable. 
	4.1.2.5.2 Validation Summary Table for Plume Geometry 
	4.1.2.5.2.1 Precision 
	T bl A515 Pa e .. rec1s1on ­Mean %RSD Ran2e Plume G teomc:ry Plume An2le 18.7° ~2~ Plume Widlh 23. J mm R. 5.!9 10)1.il 
	4.1.2.5.2.2 Intermediate Precision (By Date) .Table A.5.16. Intermediate Precision (By Date) -Plume Geometry .
	Dal 1 
	Dal 1 
	Dal 1 
	Plume An2le 
	Plume Width 

	Mean. mm 
	Mean. mm 
	18.7° 
	23.l mm 

	%RSD (Precision I Repeatability) Ran2e, mm 
	%RSD (Precision I Repeatability) Ran2e, mm 
	I 
	8.2% 
	8.5% 
	(bl\.if 

	Day2 
	Day2 
	PlumeAn2lc 
	Plume Width 

	Mean, mm 
	Mean, mm 
	20.2° 
	25.0 mm 

	%RSD (Precision I Repeatability) 
	%RSD (Precision I Repeatability) 
	17.6% 
	17.9% 

	Range, mm 
	Range, mm 
	(b)(4 

	% Difference (Day 1 vs. Dav 2) 
	% Difference (Day 1 vs. Dav 2) 
	8% 
	7% 

	Inter Day %RSD.,. 
	Inter Day %RSD.,. 
	14.0% 
	14.2% 


	HRSD of all Day 1 and Day 2 data 
	4.1.2.5.2.3 .Intermediate Precision (By Analyst) Table A.5. 17. Intermediate Precision ffiv Analyst) -Plume Geometry 
	Analyst 1 
	Analyst 1 
	Analyst 1 
	Plume Anele (deuces) 
	Plume Width (mm) 

	Mean, mm 
	Mean, mm 
	18.7 
	23. l 

	'YoRSD Ran2e, mm 
	'YoRSD Ran2e, mm 
	8.2% 
	8.5% (6f(4 " 

	Aoalvst 2 
	Aoalvst 2 
	Plume An2Je (de2rees) 
	Plume Width (mm) 

	Mean, mm 
	Mean, mm 
	202 
	25.0 

	%RSD 
	%RSD 
	17.6% 
	17.9% 

	Ranee, mm 
	Ranee, mm 
	(Df~ 

	0/e Oifference (Analvst 1 vs. Analvst 2) 
	0/e Oifference (Analvst 1 vs. Analvst 2) 
	8% 
	7% 

	Inter Analyst %RSD 
	Inter Analyst %RSD 
	14.0% 
	14.2% 


	4.1.2.5.2.4 Robustness 
	Table A.S.18: Robustness: Actuation Force at 60 mm from the End ofActuator M th . Pl G t
	OU piece -ume eome :ry 
	MDI Plume Angle ~grees) I Plume Width (mm) (6f(4 Number Mean, mm 15.2 I 16.4 I 18.4 I 18.8 I 202 I 19.0 %RSD 15.6% I 14.2% I 1.6% I 15.8% I 14.4% I 1.9% 
	Table A.5.19: Robustness: Actuation Velocity at 60 mm from the .End ofActuator Mouth iece -Plume Geomet 
	MDI 
	MDI 
	MDI 
	Plume Angle 
	de~rees) 
	Plume Width ~ )T4 

	Number 
	Number 

	Mean, mm 
	Mean, mm 
	14.8 
	16.4 
	17.1 
	[8.3 
	20.2 
	21.l 

	%RSD 
	%RSD 
	10.0% 
	14.2% 
	11.7% 
	10.4% 
	14.4% 
	12.2% 


	Number ofBottles and/or Lots Used in the Validation Study 
	Does Firm's SOP include validation criteria? (YIN) Is so, list the criteria 
	Comments on Firm' s SOPs and Criteria (Acceptable/ or Explain) 
	Comments: 
	Reference lots #AEA13B and PAEF75A .The method validation report includes the validation criteria. .Acceptance Criteria: .
	Acceptable .
	The method validation conducted by the fum is acceptable. 
	4.1.2.5.3 Results -Plume Geometry Reviewer Calculated Results 
	Variability 1%CV) Mean Within Lot (n=lO) Between Arith I Geo Lotl I Lot2 I Lot3 Lot (n=3) Plume An1de (0 ) Mean Ratio Total (T/R) (n=30) Arith I Geo 
	Test 
	Test 
	Test 
	17.69 
	17.58 
	8.61 
	12.40 
	12.24 
	NP 
	10.91 
	0.98 
	I 
	0.98 

	Ref 
	Ref 
	18.03 
	17.94 
	9.98 
	9.29 
	12.54 
	NP 
	10.34 

	TR
	Plume Width 

	Test 
	Test 
	21.91 
	21.77 
	8.8 
	12.7 
	12.6 
	NP 
	11.21 
	0.98 
	I 
	0.98 

	Ref 
	Ref 
	22.32 
	22.20 
	10.27 
	9.80 
	12.97 
	NP 
	10.73 


	NP -Not Provided 
	The firm did not provide the Plume Geometly results summa1y table. The reviewer calculated the results from the plume GeometJ.y data provided by the fnm. Since the within lot and total variability is less, it is acceptable that the fnm did not provide the between lot variability and therefore the fnm will not be asked to provide the same. 
	(6ff4[ 
	Figure
	lblT4 
	4.1.2.5.4 Conclusions 
	PLUME GEOMETRY REVIEW OF TESTING METHODS: Is the testing method validated? Yes Is testing conducted as per RLD labeling? Yes Is the image a snapshot? Yes Ifnot, why? NIA Are representative photographs/digital images provided? Yes Is plume geometry mea sured at a single delay time while the fully-developed phase of the plume is still in contact with Yes actuator tip? Yes The finn provided the plume geometty images. Based on the Are plume width measures made at a single, fully-developed images, the plume widt
	PLUME GEOMETRY REVIEW OF TESTING METHODS: Is the testing method validated? Yes Is testing conducted as per RLD labeling? Yes Is the image a snapshot? Yes Ifnot, why? NIA Are representative photographs/digital images provided? Yes Is plume geometry mea sured at a single delay time while the fully-developed phase of the plume is still in contact with Yes actuator tip? Yes The finn provided the plume geometty images. Based on the Are plume width measures made at a single, fully-developed images, the plume widt
	PLUME GEOMETRY REVIEW OF TESTING METHODS: Is the testing method validated? Yes Is testing conducted as per RLD labeling? Yes Is the image a snapshot? Yes Ifnot, why? NIA Are representative photographs/digital images provided? Yes Is plume geometry mea sured at a single delay time while the fully-developed phase of the plume is still in contact with Yes actuator tip? Yes The finn provided the plume geometty images. Based on the Are plume width measures made at a single, fully-developed images, the plume widt


	Comments: 
	• .
	• .
	• .
	The ratio of the T/R geometric means for plume width and angle in the beginning are within the limits of 0 .90-1.11. According to the FDA Guidance for Industry: Bioavailability and Bioequivalence Studies for Nasal Aerosols and Nasal Sprays for Local Action (draft, April 2003), the point estimates would not be applicable for the plume height due to subjectivity. 

	• .
	• .
	In addition, the test product passes the PBE statistical criteria for both width and angle. 

	• .
	• .
	The fnm mentioned that few deviations occmTed dming the Plume Geometiy testing and the data mentioned in the following table has been excluded from statistical analysis. The furn only provided the excluded data and did not provide the data with which it was replaced with (the fum only provided the replaced canister numbers). Therefore, the fnm will be asked to provide a table with original values and replaced values, so that the reviewer can include the original values and run the statistical analysis. 


	(bff4 
	The study is incomplete with deficiencies. 
	4.1.2.5.5 Deficiencies I Recommendations -Plume Geometry 
	Please see deficiency comments section. 
	DEFICIENCY COMMENTS 
	1...
	1...
	1...
	The firm mentioned that few deviations occurred during the conduct of Single actuation content (SAC), aerodynamic particle size distribution (APSD) by cascade impaction and plume geometry (study # TTP-CBJ-M0132) studies comparing the test product with dose counter with reference product with dose counter and the data has been excluded from statistical analysis. The firm only provided the excluded data and did not provide the data with which it was replaced with. Therefore, the firm will be asked to provide 

	2...
	2...
	The spray pattern testing (study # TTP-CBJ-M0132) comparing the test product with dose counter with the reference product with dose counter fails the PBE analysis for spray area at 3 cm distance. The firm will be asked to repeat this test. 

	3...
	3...
	According to the following Office of Pharmaceutical Quality (OPQ) deficiency, test product batch # 08MM-050 is not representative of the commercial batch. Therefore, the pharmacokinetic (PK) (study # 10825302) and pharmacodynamic (PD) (study # PRG-723) BE studies conducted using batch # 08MM-050 are not acceptable. In addition, the Office of Study Integrity and Surveillance (OSIS) recommends that the data from PD study (# PRG-723) are not acceptable for further Agency review (please refer to deficiencies ba


	It should be noted that batch # 08MM-050 was not used for the in vitro BE studies comparing the test product with dose counter with the reference product with dose counter. 
	Deficiencies Based on Inspection Findings by the Office of Study Integrity and Surveillance (OSIS): 
	Deficiencies Based on Inspection Findings by the Office of Study Integrity and Surveillance (OSIS): 

	(b) (4) 
	4...Following the inspection of the analytical site 
	(b) (4) 
	between 
	by the Office of Study Integrity and Surveillance (OSIS) for the current ANDA, Form FDA-483 was issued. Subsequently, the analytical site provided its responses to Form 483 and those responses were included in the final evaluation by the OSIS. 
	The DBI reviewed the above OSIS inspection report and found that the following objectionable findings by the OSIS at the analytical site could potentially compromise the integrity of the study of the current application: 
	Finding # 1: Not all original data were reported following reanalysis or retest. Specifically, Protocol TTP-CBJ-M0050 required any reanalysis or retest data to be reported along with the original data in the study report. However, the following tests were repeated and the original data were not reported with the retest data: 
	1) 
	1) 
	1) 
	Aerodynamic 
	Particle 
	Size 
	Distribution 
	(APSD) 
	by 
	Cascade 

	TR
	Impactor (CI) for Study TTP-CBJ-M0050, Part 1, conducted from 

	TR
	411312009 to 4/I712009. 

	2) 
	2) 
	Spray Pattern for Study TTP-CBJ-M0050, Part 1, conducted from 

	TR
	313112009 to 41312009. 

	3) 
	3) 
	Plume Geometry for Study TTP-CBJ-M0050, Part 1, conducted from 

	TR
	41112009 to 41212009. 


	Finding # 2: Out-of-specificatfon (OOS) results were not reported in the study report for Protocols TTP-CBJ-M0050 and TTP-CBJ-MOl 32. Examples include, but are not limited to, canisters retested/replaced and tests rejected due to assignable causes (e.g. , instrwnent failure, sample collection, or processing errors) . Specifically, 
	(6f('4
	1) .APSDb CI for Study TTP-CBJ-MOl 32, 
	. JT4 2) APSDb Cif!'r Study TTP-CBJ-M0132, (bj (4 (b)l 3) CT}<:>r StuClVTTP-CBJ-MOl 32, »1'l 4) (b)('l 
	(b)1'l
	5) 
	(b)(4 
	In addition, a number ofcanisters were replaced during the study due to other reasons. 
	Based on the above findings, the film should submit the following info1mation: 
	a. .
	a. .
	a. .
	The fnm should submit all the in vitro BE study data including original and reanalysis or retest and a detailed study sununaiy repo1i which includes all the tests conducted and the details of the investigations for retesting or reanalysis for study# TTP-CBJ-M0132. The film should also provide the SAS data (original and retested/ reanalyzed) in xpt fo1mat. 

	b. .
	b. .
	The fnm should submit all the in vitro BE study data including original data obtained with original canisters and retested data obtained with replaced canisters and a detailed study sununaiy report which includes justification for the replacement of canisters for study# TTP-CBJ-M0132. 


	5. .Following the inspection of the clinical sites (University of Florida, Gainesville; 
	University of Iowa, Iowa City; California Allergy & Asthma Medical Group, Los Angeles) between 11/03/2014 -01/09/2015 by the Office of Study Integrity and Surveillance (OSIS) for the current ANDA, F01m FDA-483 was issued. 
	Subsequently, the clinical sites provided its responses to Form 483 and those responses were included in the final evaluation by the OSIS. 
	The DBI reviewed the above OSIS inspection rep01ts and found that the phaimacodynamic study (PRG-723) conducted is not acceptable based on the following OSIS findings. The fnm should repeat the pharmacodynamic study. 
	a) .There was a discrepancy in the assigned treatments between the randomi=ation schedule in the study report and the protocol. 
	b) .The original code-b/;nding scratch-offstickers were not maintained at the clinical site prior to subject enrollment and until the FDA inspection and their integrity cannot be assured. 
	c) .Without the code-blinding scratch-off stickers, we are unable to confirm which treatments subjects received. 
	6. .The fum will also be informed that the case rep01i foims for all the subjects in the 
	phaimacodynamic study (PRG-723) were not submitted based on the following OSIS finding for the California Allergy & Asthma Medical Group: 
	Investigational records were not retained. Specifically, three randomized subjects' and ten screen-failed subjects' bioequ;valence study Source Records, Informed Consent Forms and Case Report Form Files were missing and could not be located during the inspection. The following subjects' entire study records were missing: 
	Screen;ng Number I Randomization Number 
	(6 ' 
	COMMENTS FOR OTHER OGD DISCIPLINES 
	IDiscipline IComment 
	None None 
	6 Page(s) lias oeen Witliliela in Full as~(CClfTS) immeaiately following tliis page 
	))\4) 
	This OSIS finding is considered systemic. Reviewers of related AND As should evaluate the impact of this finding on his/her own respective ANDA. 
	D Isolated ~Systemic 
	7.2 Clinical Sites (Pharmacodynamic Study) 
	The University of Iowa Hospitals & Clinic 200 Hawkins Drive Iowa City, Iowa 52242 Principal Investigator: Richard C Ahrens, MD 
	University of Florida Asthma Research Lab 1600 SW Archer Road Gainesville, FL 32610 Principal Investigator: Leslie Hendeles, Pharm D 
	California Allergy & Asthma Medical Group (CAAMG) 11645 Wilshire Blvd, Suite 1155 Los Angeles, CA 90025 Principal Investigator: Sheldon L Spector, MD 
	7.2.1 Executive Summary 
	This is a review of the OSIS Inspection Report dated 05/18/2015. 
	15

	The inspection report references the Pharmacodynamic Study (PRG-723, Study Dates: 02/24/2011 – 03/31/2011) in the current ANDA that was submitted in the original application dated 12/16/2011. The Reference drug product is NDA 021457, ProAirHFA (albuterol sulfate) Inhalation Aerosol, Metered, 0.09 mg Base/Inhalation from Teva.  
	® 

	The Division of Bioequivalence I (DBI) requested a new site inspection of the above mentioned three clinical sites (The University of Iowa, The University of Florida and California Allergy & Asthma Medical Group). The OSIS conducted an inspection of the clinical sites from:  
	11/03/2014 – 11/06/2014: The University of Iowa 12/08/2014 – 12/17/2014: The University of Florida 01/05/2015 – 01/09/2015: California Allergy & Asthma Medical Group 
	Form 483 was issued for The University of Iowa and California Allergy & Asthma Medical Group. The inspection included the study report for pharmacodynamic study (PRG-723). 
	The firm's response to Form 483 was received on 11/24/2014 and 02/02/2015 for University of Iowa and California Allergy & Asthma Medical Group respectively. 
	Panorama Database, ANDA 203760, Project # ANDA-203760-ORIG-1-RESUB-2, Clinical PK/PD Sites, Document # 203760 Alb Per.pdf, Version 01, Modified Date: 05/19/2015, Author: Hansong Chen 
	15 

	The OSIS outcome was voluntary action indicated (VAI), VAI and official action indicated (OAI) for The University of Iowa, The University of Florida and California Allergy & Asthma Medical Group respectively. 
	In a Memo dated 05/18/2015, the OSIS provided the Division of Bioequivalence I (DBI) with its findings. Based on the inspection and firm’s response, the OSIS provided the following conclusion: 
	Following the above inspections, this reviewer recommends that data from study PRG­723 are NOT acceptable for further Agency review based on the following reasons: 
	1.. 
	1.. 
	1.. 
	There was a discrepancy in the assigned treatments between the randomization schedule in the study report and the protocol. 

	2.. 
	2.. 
	The original code-blinding scratch-off stickers were not maintained at the clinical site prior to subject enrollment and until the FDA inspection and their integrity cannot be assured. 

	3.. 
	3.. 
	Without the code-blinding scratch-off stickers, we are unable to confirm which treatments subjects received. 


	The DBI has reviewed the inspection report and concurs with the OSIS’s evaluation. 
	The DBI has reviewed the inspection report and concurs with the OSIS’s evaluation. 

	For the OSIS Inspection Report Review of the Parent ANDA (203760): 
	The DBI recommendations for the OSIS report review are inadequate for the current ANDA, and the issues identified in OSIS’s report are systemic and may affect other studies conducted at the clinical sites (The University of Iowa, The University of Florida and California Allergy & Asthma Medical Group). The Project Manager should assign all related ANDAs for review to determine the acceptability of other studies conducted at the same clinical facilities. 
	7.2.2 Inspectional Observations 
	The OSIS provided the DBI with the following findings: 
	The University of Iowa 
	The University of Iowa 

	Finding # 1: Failure to permit an authorized officer or employee of FDA to verify records or reports. Specifically, I was notified on 11/04/2014 that the blinding code (scratch-off stickers affixed to investigational drug product box labels) was removed by the study monitor during the course of the study. The firm did not maintain the sealed code on site; therefore, I was unable to establish with certainty the identity of the test and reference drugs used for the dosing of subjects as well as to confirm if 
	The sponsor did not use a sealed envelope containing the study randomization schedule and blinding codes for the study as indicated in the study protocol. Instead, the study 
	The sponsor did not use a sealed envelope containing the study randomization schedule and blinding codes for the study as indicated in the study protocol. Instead, the study 
	medication kits contained the code-breaking scratch-off stickers. As a kit was assigned to a subject, the site removed the sticker from the kit and placed it onto a study drug dispensation record for the subject. 

	Later, a study monitor collected the original study drug dispensation record – MDI labels containing the code-breaking scratch-off stickers from the site. The site only maintained photocopies of the records, which were provided to Mr. Campos during the inspection. 
	(b) (6) 
	However, the copies for seven subjects (Subjects 
	were missing, which the firm did not present to Mr. Campos. It should be noted that the study was still in progress when the monitor took the original study drug dispensation record – 
	(b) (6) (b) (6)
	MDI labels from the site. subjects completed the study and 
	subjects were terminated early after the date when the monitor removed the original MDI labels from the site. 
	During the inspection, Dr. Ahrens contacted the sponsor and arranged the original study drug dispensation record – MDI labels containing the code-breaking scratch-off stickers to be sent back to the site. Mr. Campos confirmed their presence at the site. 
	The site provided Mr. Campos with copies of the original drug dispensation record – MDI labels containing the scratch-off stickers (that were returned to the site) and the copies maintained at the site (made before collection by the study monitor). However, the obscure parts of the copies of the study drug dispensation record – MDI labels returned to the site did not show a description stating “Drug Information Inside in Case of Emergency Scratch off the Surface of Blinded Area”, while it was visible on the
	Dr. Ahrens stated in his response to Form FDA 483 that the study drug dispensation record – MDI labels containing the original scratch-off stickers are identical to the copies left at the site. However, his statement could not be substantiated because for Kit Number 
	(b) (4) 
	, for example, there were additional hole punches on the upper right and left corners on the copy made from the original MDI labels maintained at the site that were not present on the original documents. Due to the additional punch holes, some telephone numbers were missing on the copy. Similar discrepancies were noted on all other records’ copies, despite Dr. Ahrens’ statement that the copies maintained at the site were exact copies of the originals. 
	Firm’s Response to Finding # 1: We must respectfully disagree with Inspector Campos' characterization of what occurred during his inspection. Rather than failing to permit the Inspector access to the labels containing the scratch-off stickers, we acted promptly to facilitate his access to this code for both test product used in the study and for retention samples maintained at the site. These labels were provided to him on Tuesday, November 4, 2014 for the retention samples and on the morning of November 5,
	We maintained at our site the labels containing the scratch-off stickers for test products assigned to each subject until that subject had completed study. During a monitoring 
	Figure
	(bfC4j (bff-4 
	..___~
	..... Retention samples of test product, including their associated intact original labels containing the scratch-off sticker, remained at the site. 
	On Monday, November 3, 2014, the first day of the FDA inspection, we made the Phaimacy records we had on site available to Inspector Campos and showed him our fifteen (15) retention samples with the intact original scratch-off blinding stickers attached. On Tuesday, November 4, 2014, Inspector Campos asked to see the original labels containing the scratch off blinding stickers for the test products used in the study. We info1med him that we had exact copies of the labels on site but not the originals, as lb
	we had been directed to provide those to the 

	Although we provided the records to Inspector Campos, he informed us later in the day of November 5, 2014 that he had been instrncted by FDA reviewers not to exainine the labels we had provided to him. This included both original scratch-off stickers for the test products used in the study as well as the retention samples. It is unclear to us why this occmTed, since a comparison of the or~inal labels containing the scratch-off stickers with the copies left at om site by \eveals conclusively that the origina
	1 
	4
	4 

	Based on the foregoing, we object the decision to issue a 483 in this case. We were infonned by the TKL study monitor during a study visit that she would collect the test products and the labels containing the scratch-off stickers; we retained exact copies of those records at our site. When inspector Campos asked to see the original labels, we promptly produced the records for the retained samples, which were always at our 
	site, and obtained from the Sponsor he original records for the test products used in the study, verified that they were identical to the copies we had retained, and made them available to him for his review. Instead of “fail[ing] to permit” his review of the records, we made every effort to facilitate that review. To the best of our knowledge, all of our actions on this study were entirely consistent with the study protocol as wells as FDA regulations and we respectfully request that the 483 be withdrawn. 
	OSIS Conclusion for Finding # 1: This reviewer is of the opinion that the data integrity..is significantly compromised because the blinded codes were not kept at the site prior to..subject enrollment and until the inspection. Thus, this reviewer is unable to authenticate..
	the copies maintained at the site and cannot assure that there were no changes or substitutions made to the blinding codes while they were outside the control of the clinical site. 
	DB Reviewer Comment # 1 for Current ANDA: The reviewer agrees with the OSIS conclusion that the data integrity of the pharmacodynamics study might have been compromised since the identity of the test and reference products could not be established with certainty and also could not confirm if the subjects received the correct study treatment (i.e., test or reference product) as per the treatment randomization schedule. 
	This OSIS finding is considered systemic.  Reviewers of related ANDAs should evaluate the impact of this finding on his/her own respective ANDA. 
	Figure
	Isolated 
	Systemic 
	Figure

	The University of Florida 
	The University of Florida 

	ORA investigator Valerie Grecek-trinh audited the University of Florida, Asthma Research Lab from December 8-17, 2014. Ms. Grecek-trinh did not issue Form FDA 483 at the conclusion of the inspection. However, she determined that the study drug dispensation record – MDI labels containing blind scratch-off stickers were removed from the site by the study monitor after the study was complete. Similar to the case of the University of Iowa described above, the site made photocopies of the drug dispensation recor
	During the inspection, Ms. Grecek-trinh removed the obscured sections of the scratch-off stickers on the original study drug dispensation record -MDI labels to un-blind the codes and to verify that subjects received their assigned treatment specified in the randomization sequence in the study report. However, upon review, she noticed that the treatment codes in the study report represented by a single-letter alphabet (A through E) were not consistent with those in the study protocol. The table below shows t
	codes used in data analysis presented in the study report, compared to those in the study .
	protocol. The treatment codes in the un-blinded scratch-off stickers matched those in the study report. 
	Treatment Code 
	Treatment Code 
	Treatment Code 
	Assigned treatment in the study report used for data analysis 
	Assigned treatment in the study protocol 

	A 
	A 
	Vehicle (Placebo) 
	Vehicle (Placebo) 

	B 
	B 
	90 mcg of Test 
	90 mcg of Reference 

	C 
	C 
	90 mcg of Reference 
	180 mcg of Reference 

	D 
	D 
	180 mcg of Test 
	90 mcg of Test 

	E 
	E 
	180 mcg of Reference 
	180 mcg of Test 


	California Allergy & Asthma Medical Group 
	California Allergy & Asthma Medical Group 

	Finding # 1: The Biopharmaceutical Clinical Facility failed to appropriately retain bioequivalence samples as required. A blinded key code was not provided to the site for verification of the randomization scheme of bioequivalence test versus reference drug kits. In addition, the "scratchoff" blinded labels were removed from the all of the drug kits and applied to “STUDY DRUG DISPENSATION – MDI LABEL” forms. The monitor had removed all of the forms bearing the obscured blinded labels for all subjects that w
	(b) (4) 
	The FDA 483 was issued to 
	 because Dr. Sheldon L. Spector, Principal Investigator, was out of country during the inspection. The site had the same issue of not maintaining the original study drug dispense record – MDI labels, as the other two sites described above. 
	(b) (4) 
	In addition, the exhibit collected by 
	shows that the other four sites did not maintain the original study drug dispense record – MDI labels containing scratch-off stickers onsite. 
	a. 
	a. 
	a. 
	Allergy & Asthma Diagnostic Treatment center 2300 Centerville Road Tallahassee, FL 32308 PI: Ronald H Saff, MD 

	b. 
	b. 
	Clinical Research Atlanta 175 Country Club drive, Suite 100A Stockbridge, GA 30281 PI: Nathan Segall, MD, CPI 

	c. 
	c. 
	Spartanburg Medical Research 


	485 Simuel Road .Spartanburg, SC 29303 .Lung& Chest Medical Associates .2030 N011h Church Place .Spaitanburg, SC 29303 .PI: Chai-les M Fogaiiy, MD, CPI .
	d. .AARA Research Center .9900 N Central Expy, Suite 555 .Dallas, TX 75231 .PI: William R. Lmmy, MD .
	Firm's Response to Finding# 1: 
	Observation 1) "Ten reserve sample kits were retained however, 5 kits had the blinded labels removed from the drug kits carton. In addltlon, the "scratch-off' blinded labels were removed from all ofthe drug kits and applied to "STUDY DRUG DISPENSATION -MDI LABEL" forms. The monitor had removed all of the forms bearing the obscured blinded labels for all subjects that were randomized and later returned the obscured forms back to the clinical facility. lllere is no assurance of the integrity ofthe blinded lab
	At the time of conducting the study the site was not aware of our obligiition to maintain the original labels on-site in order to demonstrate good custody and ensure the integrity of the samples and t heir dispensation to the subjects. With this said, the monitor at the time completed the Close-Out Visit notes that summarized the events that occurred, ffand it specifically notes that the "Test Materials Dispensing logs" which contain the removed labels, were copied and then the copies were taken from the si
	4 

	originals were taken and copies left on site. We understand this issue in hindsight and realize its significance in the scheme of bioequivalence versus non-bloequlvalence studies. When conducting a side-by-side of the original label forms with the copy of the forms left at the site, it is verifiable that these were not substituted, tampered with or falsified in any way prior to being returned to the site, however, we are aware ofthe severity of the core issue which is removal ofthese labels and the conseque
	Figure
	OSIS Conclusion for Finding # 1: The scratch-off labels were removed from five kits of reserve samples. Therefore, OSIS cannot assure which label come from which kit, and these kits could no longer serve to verify the identity of drugs used in the study. Dr. Spector acknowledged the finding and has created a SOP to address the issue for future studies. 
	DB Reviewer Comment # 1 for Current ANDA: The reviewer agrees with the OSIS conclusion. There is no assurance of the integrity of the blinded labels since the facility lost custody of the labels causing a lack of assurance that the labels came from the same kits used in the study. 
	This OSIS finding is considered systemic.  Reviewers of related ANDAs should evaluate the impact of this finding on his/her own respective ANDA. 
	Figure
	Isolated 
	Systemic 
	Figure

	Finding # 2: Investigational records were not retained. Specifically, three randomized subjects' and ten screen-failed subjects' bioequivalence study Source Records, Informed Consent Forms and Case Report Form Files were missing and could not be located during the inspection. The following subjects’ entire study records were missing: 
	Screening Number / Randomization Number 
	(b) (6) 
	Firm’s Response to Finding # 2: .
	Implementation & corrections for thesejindinif:s~ 
	1 41
	Our site has a lar e storage facir of the building that is utilized for !b><once a study is closed out. This storage facility has been 
	4 

	)f{4 
	-------;:::::= .

	used since the opening ofthe site in the 
	>T4" With regards to this findIn place search teams to organize and find the files in order to produce them during the inspection. 
	ing specifically, once the missing documents were noted by the auditor we put 

	Once the inspection concluded and the documents were not recovered, we extended our search further utilizing the site staff over the weekends for the duration of the 15 day period for letter submission in hopes ofdiscovering the items. At this point, we have not recovered the records; subsequently some site wide applications have been imposed: 
	1) .The storage has been re-organized which is characterized by: a) full cataloguing ofeach study in the storage facility, they are being boxed and stacked and labeled to Identify the study name, the year conducted & the contents ofthe boxes (ex. the regulatory documents, patient source or screen falls etc.) b) the elimination of any non-study related stored documents from the front office that may confound or confuse the research study documents c) access to storage unit will also be regulated through docu
	taken, the personnel utilizing the documents and again the date they were returned to the storage. 
	As an additional precaution the site inspected the Investigator's personal storage units to exclude any possibility that the documents in question were misfiled with the clinic office medical records, billing and or patient records. Research site staff is currently still in progress ofdlsca rding all non-research related material in the storage unit but will continue to monitor and actively re-locate any non-research related documents necessary. Until this is completed, site staffwill consider the status of
	In support and verification of the existence ofthese subjects and in support of the review of all consents, source documents and case report forms by the sponsor during the study, I have attached the monitoring follow-up communications from the time the study was conducted. 
	In summary of Observation 2; the site has done a complete restructuring of the storage department and completed a thorough inspection of all documents in order to discover the missing records. At this point this observation status ls considered open. Under the following conditions will the site change the status of this finding to "complete" if: 
	1) the documents are recovered and the restructuring ofstorage is fully executed and functioning 2) the restructuring has been completed and the storage functional yet the documents are not 
	recovered Again, monthly updates will be sent highlighting the progress of this Corrective Action until it Is Complete. 
	In conclusion, attached to this document you will find: 
	1) An SOP in support of our commitment to implementing the site changes necessary to conduct 
	effective studies in Bioequivalence 
	2) A memo written at the time the study was conducted discussing the retention sample label 
	removals 
	3) 3 monitor formal monitor letters from the time the study was conducted verifying the existence 
	and review of missing patient data as well as documenting the Close-Out Visit activities 
	Note 1: January 22, 2011-informed consent and source data review 
	Note 2: April 2, 2011-informed consent and source data review 
	Note 3: May 21, 2011-COV notes indicating intentions to remove copies of IP label logs 
	4) The "Storage Accountability Log" for reference 
	4
	We have also included a letter written for the Auditor >rrthat reiterates the absence of the Investigator and company president at the time of inspection and also our thanks for the thorough review. 
	OSIS Conclusion for Finding # 2: CAAMG failed to retain the above subjects' investigational records. This reviewer is of the opinion that the lack of subjects' study records compromises the integrity of the data and raises concerns on the safe!Y of the subjects emolled in the sh1dy. 
	For the University ofIowa and CAAMG sites, the ORA investigators did not un-blind the original scratch-off labels (blind codes). Therefore, we are unable to coufmn if those subjects received their assigned treatment as designated in the study protocol. 
	DB Reviewer Comment # 2 for Current ANDA: The reviewer agrees with the OSIS conclusion, that failure of retaining the subjects' investigational records compromises the data integrity as well as raises concerns on the safety of the subjects emolled in the study. The pharrnacodynamic study (PRG-723) conducted by the fum is not acceptable and the fum will be asked to repeat the study. 
	This OSI finding is considered systemic. Reviewers ofrelated ANDAs should evaluate the impact of this finding on his/her own respective ANDA. 
	D Isolated rg:j Systemic 
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	Meeting Minutes 
	MEETING WNUTES Penigo Industry meeting 
	:\Ieeting Date: May St!\ 2008 Time: PM 
	10:00 _IUvl-12.'.10 

	Location: MPN 4 -Conference Room "A" .Fir m Name: Perrigo .Drug Namt>: Alburerol Sulfate HFA Inhalation Aerosol (RLD: ProAir HfA. 1,·ax) .
	:vieeting Type: Industry meeting 
	~leetiugChair: Gary Buehler, R.Ph , Director. OGD 
	)'leeting Recorder: Doan Nguyen, Phann.D .. Project Manager 
	FDA Office of ~neric Drug Attenders, Titlts and Offices: 
	Gary Buel1ler, R Ph. Director, OGD Wallace Adams Pb_D Team Leader. Science Staff Angela Payne DLPSfLRB Lawrence Yu., Ph_D Director for Science Dale Conner, Phann.D Director, DBE I Michael Smela Jr Team Leader, Chemistry I Bing Li, PhD Acting Team Leader, DBE I Hoamhon Nguyen, M.S. Actmg Deputy Director, DBE I Situ Lee, Pb.D Reviewer Science Staff Raslumkant Patel, Ph.D Dire-ctor, Chenustry I Paul Schwartz. Ph.D Deputy Du-e<'tor, Chenuslry I David Read, JD Regulatory Counsel, OGD Doan Nguyen, Phann.D. Projec
	Industry Representatins, Titles and Offkes: 
	From Perrigo Rest>arch and Dt>nlopment Company (Applfeo111): 
	Jatin Shah. Pll.D. -ChiefScientific Office!' 
	Ytushtaq Frmtwala, Pb.D -Du-ector, Research and Development 
	Herbert Luther. Ph.D. -Vice President_ Global Regulato1y Affair>. 
	Brian Schuster -Associate Director, Regulatory Affairs 
	Beatriz North -MPH,. CCR.<\, Director. Clinical Affairs 
	Jouatha.n Schwartz -Project Manager, Ch.nical Affalfs 
	ff4 
	lVIEETING MINUTES Petrigo Industry meeting 
	l\leeting Objectives: 
	Meeting request from Perrigo. 
	To discuss: Regulatoiy Isst~es Bioequivalence Smdies Program Cheilllstty 
	Background: 
	ProAtr lacks a dose counter 
	(tiJT4l 
	Discussion Points: 
	8.1 .REGULATORY ISSUES 
	A .Appropriate Filing as ANDA Confom test product qualifies for filing :ts au ANDA, as follows from ProAir 
	diffoi.ng 

	HFA 
	• .
	a. Necessitates a label ch1111ge -21 CFR 314.94(a)(iv) permits this change 
	liff4 
	• 
	a. .Acceptable as long as they meet OGD CMC expectations 
	• .
	• .
	• .
	>T4 

	a. .
	a. .
	Acceptable providing in vitro and invivo equiYalence are acceptable 


	l\IEETI~G MINUTES 
	Pen'igo Industry rne1'?ting 
	B. .Retention Samples 
	Confinu that the number ofretains (maximum 50) will apply 10 the rest product 
	a. .The draft Nasal BAJBE Guidance specifies a 1111nimum of 50 ullits of each T and R batch for nasal aerosols. The same expectation applies to orally 111haled aerosols for each batch used for both in vitro and in \·ivo studies. Ifplacebo product is used in either in vitro or in '1.-ivo studies, the minimum 50 units also applies. 
	8.2 Bioequinleuce Sniclies Program 
	A .In Vitro Studies 
	l. 
	l. 
	l. 
	Dose Content Unifonnity Through Container Life (B,M,E) 

	a. .
	a. .
	Dose Content Through Container Life (not Dose Content Unifomiity. Note that Delivered-Dose Unifom1ity is a USP <601> test which is noncomparative). The finn should provide Single Actuation Content Through Container Life, notDose Content Unifonuity Through Container Life. The distinction i.s that the studies should be conducted using one actuation, not two actuations, si.11ce PROAIR HFA labeling allows one mhalatrnn ew1y 4 fours in certain instances. 


	2. Aerodynrunic Pa1ticle Size Disu·ibution (APSD) 
	Comparative data for drug deposirion on individual deposition site. and mass balance data based on drug deposition on all sites, should be provid~d. 
	(bT[4l 
	3. 
	{D)~l 
	3. 
	3. 
	3. 

	4. 
	4. 


	lVIEETI~G~IINUTES 
	Perrigo ng 
	Indusr.ry meeti

	5. .Spray Pattern and Plume Geometry 
	a. .
	a. .
	a. .
	Should be conducted 

	b. .
	b. .
	Please confer the draft Guidance: MDI and DP! Drug Products -CMC Documentation (Section F. l .m: Spray Pattem and Plume Geometry) 

	c. .
	c. .
	Draft CMC Guidance states that these tests are llllportant for evaluating the performance ofvalYe and actuator. 


	5. .Priming and repriruing data (last bullet Perrigo package. p. 5 -6) 
	Film needs to be clear in its text as to comparative testing for BE and noncomparative testing for CMC. 
	6. .Comparative m VItro testmg will be conducted on three batches ofT and three batches of 
	R 
	B. .Phannacokinetic Study 
	1. .Sratistical methodology 
	a. .Agree 
	ltilf4
	2. 
	c. 
	lVIEETL',TG MINUTES 
	Pen1go Industry meeting 
	ll>Tf4 
	D. 
	lVIEETI NG :MINUTES Peui.go Industiy meeting
	~~~~~~~~~~~-' ~~~~~~~~~~~~~~T~ 
	Unrt>solnd iss11 t>s or issues 1·equiri11g further discussion: .None .Action item s: .None .
	Teleconference meeting minutes with the Office of Generic Drugs (OGD) on August 26,2011 
	FDA MEETING ~IINUTES .Teleconference .(Pr epared by FDA) .
	FDA/Pe1·rigo Albuterol Sulfate HFA Inhalation Aerosol 
	Meeting Datl•: August 26. 2011 Time: 10:00 -11 :30AM 
	Location: 7519 Standish Place. MPN4. CrR A. Rockville MD 20855 
	Meeting Chair: Sau (Lany) Lee. Ph.D .. OGD Science Staff 
	FDA representatives, titles and offices: 
	Dale P. Conner. Phatm.D .. Director OGDIDBl Bing Li. Ph.D .. Team Leader OGDIDBl John Peters. M.D .. Medical Officer OGD'DCR Bita Mirzai Azann. MS. Team Leader OGD'DCl David T Read. JD OGD/IO William P. Rickman. Director OGD/DLPS Wallace P. Adams. Ph.D OGD Science Staff Bha,Yaua Saluja. Ph.D. OGD Science Staff Feiyau Jin. Ph.D. OGD Science Staff 
	Perrigo representatins, titles and compan~· : 
	Jatin Shah. Ph.D. 
	Jatin Shah. Ph.D. 
	Jatin Shah. Ph.D. 
	Chief Scientific Officer 

	Mushtaq Fruitwala. Ph.D. Richard Stec. Ph.D. Brian Schuster Beati-iz Notth. :NIPH 
	Mushtaq Fruitwala. Ph.D. Richard Stec. Ph.D. Brian Schuster Beati-iz Notth. :NIPH 
	Director. Research and Development VP. Global Regulatory Affairs Associate Director. Regulatory Affairs CCRA. Director. Clinical Affairs 

	Jonathan Schwa11z 
	Jonathan Schwa11z 
	Project Manager. Clinical Affairs 

	TR
	jf(4 


	(bf(4l 
	The agency's minutes are the official minutes of the meeting. 
	BACKGROUl\"D: On October 5. 2010 (by hard copy with a cover letter). Perrigo submitted a meeting request package to the Office of Generic Dmgs (OGD). In this package. Pen-igo requested a meeting (either in person or teleconference) \Yi th OGD to discuss the ANDA submission and approval requirements for the addition ofa dose counter to rhe proposed generic Albmerol Sulfate Inhalarion Aerosol (eq 0.09 mg base.I.Inhalation) (Attachment l). The reference listed dmg (RLD) is ProAir HFA (albuterol sulfate) Inhala
	In addition. Perrigo. in the October 5. 2010 meeting requeo;t package. made reference to the OGD-Pen-igo meeting on May 5. 2008. During that meeting. several issues related to the initial ANDA filing requirements, including regulato1y issues. bioequivaleuce (BE) smdies program. dose counter and cbemistty issues ,,,·ere discussed (Attachment 2). Based on that meeting. Perrigo and Catalent stated that they have proceeded with their product development process. 
	The ptupose of the August 26. 201 1. telecon was to seek OGD"s inputs on the finn·s questions listed in the October S. 2010 meeting request package. 
	RESPONSES TO PERRIGO QUESTIO:'.'iS 
	OGD sent a list ofnumbered Pen-igo questions (Ql-Q19) to the finn prior to the August 
	16. 2011 telecon to facilitate the discussion (Attachment 3). 
	At the beginning ofthe tel econ.. the fim1 summarized its progress in developing a generic version ofAlbuterol Sulfate HFA MDI product. Then OGD discussed with Perrigo the Agency's responses to questions Ql-Ql9. 
	(b}~) 
	2 .
	9 Page(s) lias t>een Witliliel(j in Full as~(CClfTS) immemately following tliis page 
	(bff4 
	OGD 's response Please send OGD a follo\Y-up email with the finn· s questions on the statistical analysis of the PD BE data. 
	BIOEQUIVALENCE DEFICIENCIES TO BE PROVIDED TO THE APPLICANT 
	ANDA: 203760 
	APPLICANT: Perrigo Pharmaceuticals Company 
	DRUG PRODUCT: Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 
	The Division of Bioequivalence I (DBI) has completed its review and has identified the following deficiencies: 
	1...
	1...
	1...
	You mentioned that few deviations occurred during the conduct of Single actuation content (SAC), aerodynamic particle size distribution (APSD) by cascade impaction and plume geometry (study # TTP-CBJ-M0132) studies comparing the test product with dose counter with reference product with dose counter and the data has been excluded from statistical analysis. You only provided the excluded data and did not provide the data with which it was replaced with. Therefore, please provide a table with original exclude

	2...
	2...
	The spray pattern testing (study # TTP-CBJ-M0132) comparing the test product with dose counter with the reference product with dose counter fails to meet the Population Bioequivalence (PBE) criteria for spray area at 3 cm distance. Please repeat this test. 

	3...
	3...
	According to the following Office of Pharmaceutical Quality (OPQ) review comments, your test product batch # 08MM-050 is not considered as representative of the commercial batch: 


	(b) (4) 
	Therefore, the pharmacokinetic (PK) (study # 10825302) and pharmacodynamic (PD) (study # PRG-723) BE studies conducted using batch # 08MM-050 are not acceptable. In addition, the Office of Study Integrity and Surveillance (OSIS) recommends that the data from PD study (# PRG-723) are not acceptable for further Agency review (please refer to deficiencies based on the inspection findings by the OSIS). Therefore, please repeat the pharmacokinetic (PK) and pharmacodynamic (PD) BE studies.  
	Deficiencies Based on Inspection Findings by the Office of Study Integrity and Surveillance (OSIS): 
	Deficiencies Based on Inspection Findings by the Office of Study Integrity and Surveillance (OSIS): 

	(b) (4) 
	4...Following the inspection of the analytical site 
	(b) (4) 
	between 
	by .the Office of Study Integrity and 
	Surveillance (OSIS) for the cuITent ANDA, F01m FDA-483 was issued. Subsequently, the analytical site provided its responses to Fo1m 483 and those responses were included in the final evaluation by the OSIS. 
	The DBI reviewed the above OSIS inspection report and found that the following objectionable findings by the OSIS at the analytical site could potentially compromise the integrity ofthe study ofthe current application: 
	Finding # 1: Not all original data were reported follow;ng reanalysis or retest. 
	Spedfically, Protocol TTP-CBJ-M0050 required any reanalysis or retest data to be reported along with the original data in the study report. However, the following tests were repeated and the original data were not reported with the retest data: 
	I) 
	I) 
	I) 
	Aerodynamic Particle Size Distribution (APSD) by Cascade Impactor (CI) 

	TR
	for 
	Study 
	TTP-CBJ-M0050, 
	Part 
	I, 
	conducted from 
	411312009 
	to 

	TR
	411712009. 

	2) 
	2) 
	Spray 
	Pattern for 
	Study 
	TTP-CBJ-M0050, 
	Part 
	1, 
	conducted from 

	TR
	313112009 to 41312009. 

	3) 
	3) 
	Plume Geometry for Study TTP-CBJ-M0050, Part 1, 
	conducted fr0tn 

	TR
	41112009 to 41212009. 


	Finding # 2: Out-of-spedfication (OOS) results were not reported in the study report for Protocols TTP-CBJ-M0050 and TTP-CBJ-MOl 32. Examples include, but are not limited to, canisters retested/replaced and tests rejected due to assignable causes (e.g., instrument failure, sample collection, or processing errors). lly, 
	Specifr.ca

	1) APSDb CI for Stud TTP-CBJ-MOl 32, b)l.il »1'l 2) APSD bv CI.fpr Stud TTP-CBJ-MOl 32, bJT4 16)1 3) APSD b CI f.pr Study_ TTP-CBJ-MOl 32, (b)T4 (b)T4 4) Spray Pattern for Study TTP-CBJ-M0050 4 [ ~~ 
	(6)\.4 
	5) Plume Geometry for StuavTTP-CBJ-M0050, 
	)) 4 
	In addition, a manber ofcanisters were replaced during the study due to other reasons. 
	Based on the above findings, the film should submit the following info1mation: 
	a. Please submit all the in vitro BE study data including original and reanalysis or retest and a detailed study summaiy repo11 which includes all the tests conducted and the details ofthe investigations for retesting or 
	reanalysis for study # TTP-CBJ-M0132 (comparing the test product with dose counter with the reference product with dose counter). Please provide the sas data (original and retested/ reanalyzed) in xpt format. Please note that you do not need to submit such data for the in vitro study Study # TTP-CBJ-M0050, since this study was conducted with the product without dose counter and the product is not intended to be the final commercial use. 
	b...Please submit all the in vitro BE study data including original data obtained with original canisters and retested data obtained with replaced canisters and a detailed study summary report which includes justification for the replacement of canisters study # TTP-CBJ-M0132 (comparing the test product with dose counter with the reference product with dose counter). Please provide the SAS data (data from original and replaced canisters) in xpt format. Please note that you do not need to submit such data fo
	5...Following the inspection of the clinical sites (University of Florida, Gainesville; University of Iowa, Iowa City; California Allergy & Asthma Medical Group, Los Angeles) between 11/03/2014 – 01/09/2015 by the Office of Study Integrity and Surveillance (OSIS) for the current ANDA, Form FDA-483 was issued. Subsequently, the clinical sites provided its responses to Form 483 and those responses were included in the final evaluation by the OSIS. 
	The DBI reviewed the above OSIS inspection reports and found that the pharmacodynamic study (PRG-723) conducted is not acceptable based on the following OSIS findings. Please repeat the pharmacodynamic study. 
	1.. 
	1.. 
	1.. 
	There was a discrepancy in the assigned treatments between the randomization schedule in the study report and the protocol. 

	2.. 
	2.. 
	The original code-blinding scratch-off stickers were not maintained at the clinical site prior to subject enrollment and until the FDA inspection and their integrity cannot be assured. 

	3.. 
	3.. 
	Without the code-blinding scratch-off stickers, we are unable to confirm which treatments subjects received. 


	6...Please be informed that the case report forms for all the subjects in the pharmacodynamic study (PRG-723) were not retained based on the following OSIS finding for the California Allergy & Asthma Medical Group: 
	Investigational records were not retained. Specifically, three randomized subjects' and ten screen-failed subjects' bioequivalence study Source Records, Informed Consent Forms and Case Report Form Files were missing and could not be located during the inspection. The following subjects’ entire study records were missing: 
	Screening Number / Randomization Number 
	(b) (6) 
	The bioequivalence comments provided in this communication are comprehensive as of issuance. However, these comments are subject to revision if additional concerns raised by chemistry, manufacturing and controls, microbiology, labeling, other scientific or regulatory issues or inspectional results arise in the future. Please be advised that these concerns may result in the need for additional bioequivalence information and/or studies, or may result in a conclusion that the proposed formulation is not approv
	Sincerely yours, 
	{See appended electronic signature page} 
	Bing V. Li, Ph.D. Acting Director, Division of Bioequivalence I Office of Bioequivalence Office of Generic Drugs Center for Drug Evaluation and Research 
	DIVISION OF BIOEQUIVALEN CE REVIEW .
	ANDA No. 
	ANDA No. 
	ANDA No. 
	203760 

	Drug P1·oduct Name 
	Drug P1·oduct Name 
	Albuterol Sulfate Inhalation Aerosol 

	Strength(s) 
	Strength(s) 
	0.09 mg Base/Inhalation 

	Applicant Name 
	Applicant Name 
	Pen-igo Pharmaceuticals Company 

	Applicant Address 
	Applicant Address 
	515 Eastern Ave., Allegan, MI 49010 

	Contact's Name and the mailing add1·ess 
	Contact's Name and the mailing add1·ess 
	Diane L. Morgan, ANDAINDA Regulatory Affairs Project Manager 

	Contact's Telephone Number 
	Contact's Telephone Number 
	269-686-1729 

	Contact's Fax Number 
	Contact's Fax Number 
	269-673-7655 

	01iginal Submission Date(s) 
	01iginal Submission Date(s) 
	December 16, 2011 

	Submission Date(s) of Amendment(s) Under Review 
	Submission Date(s) of Amendment(s) Under Review 
	April 24, 2015 

	Reviewer 
	Reviewer 
	Vipra Kundoor. Ph.D. 

	Overall Review Result 
	Overall Review Result 
	ADEQUATE 


	REVIEW OF A POST-CR MEETING REQUEST .
	This is a review ofa post-CR (Complete Response) meeting request. 
	This is the first generic drug application. This application references NDA 021457, ProAir® HFA (albuterol sulfate) Inhalation Aerosol, Metered, 0.09 mg Base/Inhalation from Teva. 
	In the original submission dated 12/06/2011, the firm Penigo Pharmaceuticals Company submitted the results of the following studies comparing the Test and Reference products: one single-dose fasting pha1macokinetic bioequivalence (BE) study (#10825302), one clinical phaimacodynamics study (#PRG-723), and five types of in vitro bioequivalence studies (single actuation content, aerodynamic paiiicle size distribution by cascade impactor, spray pattern, plume geomefly and priming/re-priming). In addition, the f
	1
	2 

	In the cun ent post-CR meeting request dated 04/24/2015, the fum is requesting a 
	teleconference to clarify the following specific bioequivalence deficiency (Bioequivalence deficiency # 5) received in the complete response letter dated 04/13/2015: 
	Deficiency # 5: For Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study you did not provide 100% raw numerical data (analyst’s printouts) for all analytical runs (accepted and rejected) conducted during the HPLC sample analysis of these studies. The raw numerical data should include the data of peak area/height for the drug, dilution factor (if any), and the corresponding concentration for each assayed and reassayed sample of all 
	Firm’s Comment: 
	(b) (4) 
	Submission of 100% of the data specified would entail providing a volume of over pages of raw source data. Bioequivalence deficiency #6 specifies to provide 20% of the chromatograms from the Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study. The 100% raw numerical data (analyst's printouts) were previously reviewed by an FDA inspector during the IVBE audit. In addition, a full report with all of the worked up data will be provid
	Perrigo is requesting confirmation whether the agency wants to review the same raw numerical data that was reviewed during the IVBE audit, and clarification on the distinction between bioequivalence deficiencies #5 and #6 with regard to the number of chromatograms to be submitted. 
	Reviewer’s Comment: 
	Since there are no current issues for which the 100% raw numerical data needs to be looked at, the firm will be informed that the Division of Bioequivalence I (DBI) will not request the 100% raw numerical data at this time, but suggests the firm to keep the raw data available should that be needed in the future review processes. 
	DBI would like to clarify the firm that bioequivalence deficiency # 5 is related to submission of 100% raw numerical data and bioequivalence deficiency # 6 is related to submission of 20% of chromatograms. While it is not necessary at this time to submit the 100% raw numerical data, the firm is requested to submit 20% chromatograms from Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study. 
	BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT..
	ANDA: 
	ANDA: 
	ANDA: 
	203760 

	APPLICANT: 
	APPLICANT: 
	Perrigo Pharmaceuticals Company 

	DRUG PRODUCT: 
	DRUG PRODUCT: 
	Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 


	The Division of Bioequivalence I (DBI) has completed its review and has no further questions at this time. 
	Comment #1: 
	Comment #1: 

	(b) (4) 
	Submission of 100% of the data specified would entail providing a volume of over pages of raw source data. Bioequivalence deficiency #6 specifies to provide 20% of the chromatograms from the Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study. The 100% raw numerical data (analyst's printouts) were previously reviewed by an FDA inspector during the IVBE audit. In addition, a full report with all of the worked up data will be provid
	Perrigo is requesting confirmation whether the agency wants to review the same raw numerical data that was reviewed during the IVBE audit, and clarification on the distinction between bioequivalence deficiencies #5 and #6 with regard to the number of chromatograms to be submitted. 
	DBI’s Response: 
	Please be advised that DBI is not requesting the 100% raw numerical data at this time, but suggests that you keep the raw data available should that be needed in the future review processes.   
	We also would like to clarify that bioequivalence deficiency # 5 is related to submission of 100% raw numerical data and bioequivalence deficiency # 6 is related to submission of 20% of chromatograms. While it is not necessary at this time to submit the 100% raw numerical data, please submit 20% chromatograms from Single Actuation Content Study, Priming and Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study. 
	The bioequivalence comments provided in this communication are comprehensive as of issuance. However, these comments are subject to revision if additional concerns raised by chemistry, manufacturing and controls, microbiology, labeling, other scientific or regulatory issues or inspectional results arise in the future. Please be advised that these concerns may result in the need for additional bioequivalence information and/or studies, or may result in a conclusion that the proposed formulation is not approv
	Sincerely yours, 
	{See appended electronic signature page} 
	Wayne I. DeHaven, Ph.D. Acting Director, Division of Bioequivalence 1 Office of Generic Drugs Center for Drug Evaluation and Research 
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	Outcome Page 
	ANDA: 203760..
	DIVISION OF BIOEQUIVALENCE REVIEW ADDENDUM .
	ANDA No. 
	203760 Dmg Product Name 
	Albuterol Sulfate Inhalation Aerosol Strength(s) 0.09 mg Base/Inhalation Applicant Name Perrigo Pharmaceuticals Company Applicant Add1·ess 
	515 Eastern Ave., Allegan, MI 49010 Applicant's Point ofContact 
	Diane L. Morgan, ANDAINDA Regulat01y Affairs Project Manager 
	ltif(, 
	Contact's Telephone Number _L Contact's Fax Number 269-673-7655 Oliginal Submission Date(s) 
	Date ofapplication: December 16, 2011 Submission Date(s) of 
	Date ofacceptable for filling: March 8, 2012 (SAS data and SOPs) Amendment(s) Under Review , May 18, 2012 (Fonnulation Table) First Genelic (Yes 01· No) 
	Yes Reviewer Vipra Kundoor, Ph.D. 
	Study Number (s) 
	Study Number (s) 
	Study Number (s) 
	10825302 

	Study Type (s) 
	Study Type (s) 
	Fasting 

	StrenJtth (s) 
	StrenJtth (s) 
	2 x 90 mcg actuations (total dose = 180 mcg) 

	Clinical Site 
	Clinical Site 
	Novtun Pharmaceutical Research Services 

	Clinical Site Add1·ess 
	Clinical Site Add1·ess 
	Wilcrest Gre,en Office Park, 3320 Walnut Bend Lane, Houston, TX 77042­4712 

	Analytical Site 
	Analytical Site 
	I 
	1Df(( 

	Analytical Site Address 
	Analytical Site Address 

	Study Number (s) 
	Study Number (s) 
	TTP-CBJ-M0050 

	Study Type (s) 
	Study Type (s) 
	In Vitro Bioequivalence 

	Strength (s) 
	Strength (s) 
	90 me 
	actuation 
	(bf(4 

	Analytical Site (In Vitrn Studies) 
	Analytical Site (In Vitrn Studies) 

	Analytical Site Address (Io Vitro 
	Analytical Site Address (Io Vitro 

	Studies) 
	Studies) 

	Study Number (s) 
	Study Number (s) 
	PRG-723 

	Study Type (s) 
	Study Type (s) 
	Pharmacodynamic Bioequivalence Study 

	Strength (s) 
	Strength (s) 
	90 mcg/ actuation 

	TR
	fil!tl 

	TR
	University ofFlorida 

	Clinical Sites 
	Clinical Sites 
	Asthma Research Lab 

	TR
	fil!tl 

	TR
	Roy J and Lucille A Carver College ofMedicine 


	Department ofPediatrics, Allergy!Puhnonary 
	I

	~ 
	Allergy & Asthma Diagnostic Treatment Center 
	fil!il 
	California Allergy & Asthma Medical Group 
	~ 
	Clinical Research Atlanta 
	~ 
	Spartanburg Medical Research 
	filk2 
	AARA Research Center 
	Clinical Site Add1·ess 
	Analytical Site Analytical Site Addl'ess 
	~ 
	1600 SW Archer Road Gainesville, FL 32610-0486 
	filkl 
	The University ofIowa 200 Hawkins Drive Iowa City, Iowa 52242-1083 
	~ 
	2300 Centerville Road Tallahassee, FL 32308 
	fil!il 
	11645 Wilshire Blvd. Suite 1155 Los Angeles, CA 90025 
	~ 
	175 Com1try Club Drive, Suite lOOA Stockbridge, GA 30281 
	~ 
	485 Sinmel Road Spartanburg, SC 29303 
	filtU 
	9900 N Central Expy, Suite 555 Dallas, TX 75231 
	NIA 
	NIA 
	Clinical Site for Pharmacokinetic Study: ADEQUATE 
	OSI Status 
	Analytical Site for Pharmacokinetic Study: INADEQUATE 
	Analytical Site for In Vitro BE Studies: INADEQUATE (pending) 
	I 
	I 
	­

	Clinical Site for Pharmacodynamics Study: INADEQUATE (pending) 
	I

	OVERALL REVIEW RESULT INADEQUATE 
	1 

	REVISED/NEW DRAFT 
	NO
	I

	GUJDANCEINCLUDED 
	BIOEQUIVALENCESTUDY 
	REVIEW
	TRACKING/SUPPORTING STUDY/TEST TYPE STRENGTH 
	RESULT
	DOCUMENT # 
	1, 2, 6 
	1, 2, 6 
	1, 2, 6 
	I FASTING STUDY 
	0.09 mg Base/Inhalation 
	INADEQUATE 

	1, 2, 6 
	1, 2, 6 
	IN VITRO BIOEQUIVALEN CE STUDIES 
	0.09 mg Base/Inhalation 
	INADEQUATE 

	1, 2, 6 
	1, 2, 6 
	PHARMACODYNAMIC STUDY 
	0.09 mg Base/Inhalation 
	INADEQUATE 


	EXECUTIVESUMMARY 
	This is an addendum to the bioequivalence review ofANDA 203760 finalized on 08/04/2014. 
	1

	On 03/23/2015, the Office of Pha1maceutical Quality (OPQ) contacted Division of Bioequivalence I (DBI) with regards to concerns on the bio batch (batch# 08MM-050) used to conduct haimacokineticg'K), phannacodynamic (PD) and in vitro BE studies. OPQ indicated that the "in batch# 08MM-050 were not representative ofthe whole batch as 
	1 

	f(4 
	On 03/30/2015, the OPQ finalized their review. As per their review, the following deficiencies 
	3

	The release and stability data ofcanisters 
	relating to batch# 08MM-050 are listed: 
	relating to batch# 08MM-050 are listed: 
	relating to batch# 08MM-050 are listed: 

	Deficiency # 8: Please rovide release and stabili Batch 08MM-50, -------------. 
	Deficiency # 8: Please rovide release and stabili Batch 08MM-50, -------------. 
	data of thelb 11 lT 4 canisters in ><41 dfi 1. . 1 l.use or c zmca supp ,1es. lJ1" 


	!mil should be included. --------------------­Deficiency# 34: We have sig;Jjficant concerns ofthe exhibit batches and regulatory batches you 
	~~
	. I 

	have provided. 
	(b)(4 
	14 
	Please include detail information of these commercial batches including drug substance COAs, executed batch record, drng product release tests, and accelerated and long tenn stability data. The stability data should include both valve up and valve down positions. 
	Based on the above mentioned deficiencies from OPQ, DBI revises the letter attached to the 08/04/2014 DBI review of the application. The revised letter is attached to this addendum review and supersedes the original letter. The revised letter, added deficiency #24, to advise the applicant to provide justification to address OPQ's concerns that the bio batch (# 08MM-50) used for clinical study was not representative of the whole batch. The fum is also noticed that 
	DARRTS, ANDA 203760 FRM-MINUTES-01 (Internal Meeting Minutes), 03/26/2015 
	DARRTS, ANDA 203760 FRM-MINUTES-01 (Internal Meeting Minutes), 03/26/2015 
	2 


	203760CR01_03192015.doc, Finalized Date: 03/30/2015 
	additional bioequivalence studies may be needed if OPQ determines the firm’s response is inadequate to address this issue. 
	The application remains inadequate. 
	ATTACHMENT 
	ANDA 203760 Meeting Minnres .OLDP/D:MRP & DBE Meeting Minntes .M.arrh 23.., 2015 .
	Attendees: Xihao Li, Bhagwant Rege, Bing Li, Vipra Kundoor, Ke Ren, Wayne Dehaven, Dbaval Gaglani 
	11)14' 
	L 
	3. 
	3. 
	3. 

	4. 
	4. 


	s. 
	6. 
	6. 
	6. 

	7. 
	7. 

	8. 
	8. 


	9. 
	10. DBE BE studies (PK/PD/Jn Viiro). 
	will follow up on the additional comments 10 tian with regards to the 

	NOTE TO REGULATORY PROJECT MANAGER (RPM):  Currently there are OSI inspections pending for the clinical and analytical sites. 
	NOTE TO REGULATORY PROJECT MANAGER (RPM):  This deficiency letter supersedes that attached to the review of ANDA 203760 dated 08/04/2014. 
	BIOEQUIVALENCE DEFICIENCIES TO BE PROVIDED TO THE APPLICANT 
	ANDA:..203760 
	APPLICANT: Perrigo Pharmaceuticals Company 
	DRUG PRODUCT: Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 
	The Division of Bioequivalence I (DBI) has completed its review of your submission acknowledged on the cover sheet and the following deficiencies have been identified: 
	Deficiencies Related to Fasting Bioequivalence (BE) Study (# 10825302) 
	Deficiencies Related to Fasting Bioequivalence (BE) Study (# 10825302) 

	1...
	1...
	1...
	Please provide the Certificate of Analysis (CoA) of the reference product lot # AEA13B.  

	2...
	2...
	Per your analytical report for the fasting study (# 10825302), there were seven rejected batch runs for albuterol (Run ID #s 1AFGI, 4AFGI, 7AFGI, 8AFGI, 9AFGI, 13AFGI and 14AFGI). You provided the specific reasons for rejection of the batch runs in the analytical report. However, you did not include the original data to support the reasons for batch rejections. Therefore, please submit the raw data for calibration standards, quality control (QC) samples and study samples, such as peak area of analyte and in


	In addition, you did not include those rejected batches in the calculation of repeat percentage in the “Reanalysis of Study Samples” Table. For the future submissions, please include all analytical repeats, including failed repeat runs, in the “Reanalysis of Study Samples” Table.  
	Deficiencies Common to ALL In Vitro Equivalence Studies 
	Deficiencies Common to ALL In Vitro Equivalence Studies 

	3...
	3...
	3...
	Please provide detailed study reports for all the in vitro equivalence studies. 

	4...
	4...
	Manual actuation was used for conducting Single Actuation Content Test, Priming/Re-Priming, Aerodynamic Particle Size Distribution by Cascade Impaction and Particle Size Distribution by Laser Diffraction. You only indicated that both test and reference products were tested under the same instrumental conditions. Please provide the information regarding whether the test was conducted under blinded conditions to avoid the operator’s bias. 


	5. .
	5. .
	5. .
	For Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study you did not provide 100% raw numerical data (analyst's printouts) for all analytical mns (accepted and rejected) conducted during the HPLC sample analysis of these studies. The raw numerical data should include the data of peak area/height for the chug, dilution factor (if any), and the c01Tesponding concentration for each assayed and reassayed sample of all samples, calibrat

	6. .
	6. .
	Please submit 20% of the chromatograms from Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study. 


	Deficiencies Related to Single Actuation Content (SAC) through Container Life Test 
	7. .
	7. .
	7. .
	You did not provide the validation data for the manual spray pump actuator for the SAC testing. Please submit the data using formatted summa1y tables. You may reference the CTD tables designed for nasal spray chug products (where applicable) from the FDA's website at the following location: dandApproved/ApprovalApplications/AbbreviatedNewDrugApplicationANDAGenerics/UC M209446.pdf 
	http://www.f da. gov/ downloads/Dmgs/DevelopmentApprovalProcess/HowDmgsareDevelope 


	8. .
	8. .
	Please indicate if stock solutions and working standards unde1went freeze-thaw cycles prior to use. Ifso, please submit the appropriate data to demonstrate stability. 

	9. .
	9. .
	Please provide working standards refrigerator stability data. 


	Deficiencies Related to Priming/Re-Priming Tests 
	10. As per the in vitro smnmaiy tables you submitted, the Prii~g and Re-primincr stu1fr was conducted between Febrnaiy-April 2009. However, your SOB >< for Priming and Re-priming testing was effective from lb><• Please justify how you objectively conducted the study without a pre-establishedSOP. 
	1 
	4
	1 
	4 

	Deficiencies Related to Aerodynamic Particle Size Distribution (APSD) by Cascade Impactor (Cl) Test 
	11. 
	11. 
	11. 
	You did not provide number of actuations (i.e., how many actuations were employed in the CI test) and the sequential number of actuation (e.g. the 6th-11th sprays/actuations) used in the Cascade Impaction test. Please provide this info1mation. 

	12. 
	12. 
	According to the Drng Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the APSD test should be perf01med at both beginning and end lifestages of the product. However, you only conducted the test at the beginning lifestage, indicated in your SAS 


	dataset as "B". Please conduct the test at both beginning and end lifestages of the product as recommended by Albuterol Sulfate MDI guidance. s/UCM346985 .pdf 
	http://www.fda.gov/ downloads/Drugs/GuidanceComplianceRegulatoiylnformation/Guidance 

	13. Please specify how many quality control samples were used in each analytical nm and at what concentrations. According to the Guidance for Indushy: Bioavailability and Bioequivalence Studies for Nasal Aerosols and Nasal Sprays for Local Actions (April 2003): "analytical runs include at feast three or more concentrations ofquality control samples that represent the entire range of the standard curve or the expected concentration range of samples from the various stages of the CI. " This is also applicable
	Deficiencies Related to Sprav Pattern Test 
	14. 
	14. 
	14. 
	14. 
	According to the Thug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the Spray Pattern should be perfo1med at the beginning lifestage of the product at two different distances from the actuator orifice. Tue selected distances should be at least 3 cm apait and based on the range of 3 to 7 cm from the reference product mouthpiece. It should also be noted that the distance between the actuator orifice and the point of spray pattern measurement should be the same for test and reference products. 

	In the cunent ANDA, you conducted spray pattern test at 3 cm and 6 cm from the actuator mouthpiece. However, it is not cleai· from your submission whether the selected 3 cm and 6 cm distances are from the actuator mouthpiece of the reference product. Therefore, please claiify whether the 3 cm and 6 cm distances are from the reference product actuator mouthpiece. In addition, please confirm whether the distances between the actuator orifice to the point of spray pattern measurements are the same for the test

	15. 
	15. 
	Accordin to the in vitro summai table provided in Module 5.2, the effective date of both 


	(bl (4 •
	SOP . However, accordma to the 
	SOP lbll, the effective date of both the SOPs was !6ff
	4 
	4 

	(6)!• Please clarify this discrepancy. --­
	4 

	16. 
	16. 
	16. 
	Please provide the Inte1mediate Precision (By Date) data for the validation of the spray pattern test. 

	17. 
	17. 
	You provided the spray pattern images and the accompanying raw data for 20% samples at both 3 cm and 6 cm distances. However, it is not clear from your submission whether the images ai·e of the test or reference product. Please clai·ify. 


	Deficiencies Related to Plume Geometrv Test 
	18. 
	18. 
	18. 
	Please clarify whether the 6 cm distance selected for the Plume Geometry test is from the reference product actuator mouthpiece. In addition, please confirm whether the distances between the actuator orifice to the point of spray pattern measurements are the same for the test and reference products. 

	19. 
	19. 
	Please provide the Intermediate Precision (By Date) data for the validation of the plume geometry test. 


	Deficiencies Related to Pharmacodynamic (PD) Study (# PRG-723) 
	Deficiencies Related to Pharmacodynamic (PD) Study (# PRG-723) 

	20. Please provide the certificate of analysis of the reference product lot # PAEF75A. 
	(b) (6) 
	21. 
	21. 
	21. 
	You only provided the case report forms of subject... Please provide the case report forms of all subjects included in the pharmacodynamic study. 

	22. 
	22. 
	In your submission (Module 5.3.4.1) for the study design of PD study (# PRG-723), you indicated that “placebo MDI” was used in treatments 1 through 5. However, you did not specify whether the “placebo MDI” is the test or reference product placebo. Please clarify which placebo, test or reference placebo, were used in each treatment in your PD study. In addition, please provide the formulation of the placebo product.  


	Deficiency Related to Inspection Findings by the Office of Scientific Investigations (OSI): 
	Deficiency Related to Inspection Findings by the Office of Scientific Investigations (OSI): 

	(b) (4) 
	23. Following the inspection of the analytical site 
	(b) (4) 
	by the Office of Scientific Investigation (OSI) (for the BE studies from other applications), Form FDA-483 was issued. Subsequently, the analytical site provided its responses to Form 483 and those responses were included in the final evaluation by the OSI. 
	For considering the impact of similar study conduct and site practices by the same analytical facility on the BE study of the current ANDA, the DBI reviewed the above OSI inspection report and found that the following objectionable finding by the OSI at the analytical site could potentially compromise the integrity of the study of the current application as well: 
	(b) (4) 
	Please address the above systemic finding by the OSI with respect to its impact on the fasting BE study (# 10825302) of the current ANDA. 
	Deficiency Related to Office of Pharmaceutical Quality (OPQ)’s concern on the bio batch (batch # 08-MM-050) 
	Deficiency Related to Office of Pharmaceutical Quality (OPQ)’s concern on the bio batch (batch # 08-MM-050) 

	24. Based on the following deficiency issued by Office of Pharmaceutical Quality (deficiency #34 in Product Quality Section), the Office of Pharmaceutical Quality (OPQ) concerns that the bio batch (08MM-50) used for clinical study was not representative of the whole batch.    
	“We have significant concerns of the exhibit batches and regulatory batches you have 
	(b) (4) 
	provided.
	(b) 
	(b) 
	(b) 
	(4) 

	(b) 
	(b) 
	(4) 


	(b) (4) 
	Please include detail information of these commercial batches including drug substance COAs, executed batch record, drug product release tests, and accelerated and long term stability data. The stability data should include both valve up and valve down positions”. 
	Please provide justifications to OPQ to address their concerns. Please note that additional bioequivalence studies may be needed if OPQ determines your response is inadequate to address this issue. 
	Please note that the bioequivalence comments provided in this communication are comprehensive as of issuance. These comments are subject to revision if additional concerns raised by chemistry, manufacturing and controls, microbiology, labeling, other scientific or regulatory issues or inspectional results arise in the future. Please be advised that these concerns may result in the need for additional bioequivalence information and/or studies, or may result in a conclusion that the proposed formulation is no
	Sincerely yours, 
	{See appended electronic signature page} 
	Wayne DeHaven, Ph.D Acting Director, Division of Bioequivalence I Office of Generic Drugs Center for Drug Evaluation and Research 
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	DIVISION OF BIOEQUIVALEN CE REVIEW 
	ANDA No. 
	203760 Drug P1·oduct Name 
	Albuterol Sulfate Inhalation Aerosol Sti·ength(s) 
	0.09 mg Base/Inhalation Applicant Name 
	Perrigo Pham1aceuticals Company Applicant Address 
	515 Eastern Ave., Allegan, MI 49010 Applicant's Point of Contact 
	Diane L. Morgan, ANDAINDA Regulatory Affairs Project Manager 
	(bT(6)
	I 

	Contact's Telephone Number 
	269-673-7655 01iginal Submission Date(s) 
	Contact's Fax Number 
	Date ofapplication: December 16, 2011 
	-
	Date ofacceptable for filling: March 8, 2012 (SAS data and SOPs) Amendment(s) Under Review 
	Submission Date(s) of 
	May 18, 2012 (Fo1mulation Table) Fil'st Genel'ic (Yes 01· No) 
	Yes Reviewer 
	Vipra Km1door, Ph.D 
	~ 
	Study Number (s) 10825302 
	..., Study Type (s) Fasting 
	..., Sti·ength (s) 
	2 x 90 mcg actuations (total dose = 180 mcg) Clinical Site 
	Wilcrest Green Office Park, 3320 Walnut Bend Lane, Houston, TX
	Wilcrest Green Office Park, 3320 Walnut Bend Lane, Houston, TX
	Wilcrest Green Office Park, 3320 Walnut Bend Lane, Houston, TX
	Novum Phamiaceutical Research Servic.es 

	Clinical Site Address 

	77042-4712 

	lti)(4)
	Analytical Site Analytical Site Add1·ess Study Number (s) 
	TTP-CBJ-M0050 Study Type (s) 
	In Vitro Bioequivalence Sti·ength (s) 
	90 mcg./ actuation 
	(b)14 
	Analytical Site (lo Vitro Studies) 
	Analytical Site Address (In Vitl'o Studies) 
	Study Number (s) 
	PRG-723 Study Type (s) 
	Pharmacodynamic Bioequivalence Study Sti·ength (s) 
	90 mcg/ actuation fil!tl 
	University ofFlorida Asthma Research Lab 
	Clinical Sites 
	.fil!tl 
	Roy J and Lucille A Carver College ofMedicine Department ofPediatrics, Allergy!Pulmonary 
	fil!tl 
	Template Version: July 25 2012 
	Template Version: July 25 2012 
	Template Version: July 25 2012 

	1: •1!Y & A..thmo Diagno"k Tre•tment Cent..­
	1: •1!Y & A..thmo Diagno"k Tre•tment Cent..­
	-

	__4 Califomia Allergy & Asthma Medical Group 
	__4 Califomia Allergy & Asthma Medical Group 

	Site 5 Clinical Research Atlanta 
	Site 5 Clinical Research Atlanta 

	fil!f..2 Spartanburg Medical Research 
	fil!f..2 Spartanburg Medical Research 

	Site 7 !AARA Research Center 
	Site 7 !AARA Research Center 

	!s ite 1 1600 SW Archer Road Gainesville, FL 32610-0486 
	!s ite 1 1600 SW Archer Road Gainesville, FL 32610-0486 

	fil!£..l The University of Iowa 200 Hawkins Drive Iowa City, Iowa 52242-1083 
	fil!£..l The University of Iowa 200 Hawkins Drive Iowa City, Iowa 52242-1083 

	.fil!!.1 2300 Centerville Road Tallahassee, FL 32308 
	.fil!!.1 2300 Centerville Road Tallahassee, FL 32308 

	Clinical Site Address 
	Clinical Site Address 
	fil!U 11645 Wilshire Blvd, Suite 1155 Los Angeles, CA 90025 

	TR
	~ 175 Countiy Club Drive, Suite lOOA Stockbridge, GA 30281 

	TR
	fil!.t.§. 485 Simuel Road Spartanburg, SC 29303 

	TR
	fil!.tl 9900 N Centi·al Expy, Suite 555 Dallas. TX 75231 

	Analytical Site 
	Analytical Site 
	NIA 

	Analytical Site Address 
	Analytical Site Address 
	NIA 

	OSI Status 
	OSI Status 
	Clinical Site for Pha1macokinetic Study: ADEQUATE Analytical Site for Pham1acokinetic Study: INADEQUATE Analytical Site for In Vitro BE Studies: INADEQUATE (pending) Clinical Site for Phrumacodynamics Study: INADEQUATE (pending) 

	OVERALL REVIEW RESULT REVISED/NEW DRAFT 
	OVERALL REVIEW RESULT REVISED/NEW DRAFT 
	INADEQUATE I­NO 
	-


	Template Version: July 25 2012 
	-
	GUIDANCE INCLUDED BIOEQUIVALENCE STUDY TRACKING/SUPPORTING DOCUMENT # 
	GUIDANCE INCLUDED BIOEQUIVALENCE STUDY TRACKING/SUPPORTING DOCUMENT # 
	GUIDANCE INCLUDED BIOEQUIVALENCE STUDY TRACKING/SUPPORTING DOCUMENT # 
	STUDY/TEST TYPE 
	STRENGTH 
	REVIEW RESULT 

	1, 2, 6 
	1, 2, 6 
	FASTING STUDY 
	0.09 mg Base/Inhalation 
	INADEQUATE 

	1, 2, 6 
	1, 2, 6 
	IN VITRO BIOEQUIVALENCE STUDIES 
	0.09 mg Base/Inhalation 
	INADEQUATE 

	1, 2, 6 
	1, 2, 6 
	PHARMACODYNAMIC STUDY 
	0.09 mg Base/Inhalation 
	INADEQUATE 
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	1 
	EXECUTIVE SUMMARY 
	This is the first generic drug application. 
	This application references NDA 021457, ProAir® HFA (albuterol sulfate) Inhalation Aerosol, Metered, 0.09 mg Base/Inhalation from Teva. 
	Consistent with cunent Division of Bioequivalence I (DBI) recommendations, the fum submitted the results of the following studies comparing the Test and Reference products: one single-dose fasting pha1macokinetic bioequivalence (BE) study (#10825302), one clinical phrumacodynamics study (#PRG-723), and five types of in vitro bioequivalence studies (single actuation content, aerodynamic pruticle size distribution by cascade impactor, spray pattern, plume geometty and priming/re-priming). In addition, the fum
	1

	Fasting study: The fasting BE study was designed as a single-dose, two-way crossover study on healthy subjects. The fnm's fasting BE study is inadequate due to bioanalytical deficiencies. The results of the BE study are summarized in the table below: 
	Albutel'Ol Sulfate Inhalation Aerosol .Dose: 2 x 90 mcg/Inhalation .Fasting Bioequivalence Study No. 10825302, N=24 (Male=l7 and Female=?) .Least Squares Geomehic Means, Ratio ofMeans, and 90% Confidence Intervals .
	90% C.I.
	Parameter (units) 
	Test 
	Test 
	Test 
	Test 
	Test 
	N 

	RLD 

	N 

	Ratio 

	AUCO-t (hr *pg/ml) 
	3777.60 
	3777.60 
	3777.60 
	3777.60 
	3777.60 
	3777.60 
	3777.60 
	24 

	3883.57 

	24 

	0.97 

	91.67 

	103.21 

	AUCoo (hr *pg/ml) 
	4027.62 
	4027.62 
	4027.62 
	4027.62 
	4027.62 
	4027.62 
	4027.62 
	24 

	4146.43 

	24 

	0.97 

	91.81 

	102.77 

	84.74
	84.74
	84.74
	84.74
	84.74
	84.74
	84.74
	562.71 

	24 

	603.18 

	24 

	0.93 

	102.70

	Cmax (pg/ml) 
	Five types of in vitro bioequivalence studies: All of the in vitro BE studies are inadequate due to the multiple deficiencies. 
	Pharmacodynamics BE study: A bronchoprovocation phrumacodynamics study was conducted. The study was designed as a multi-center, randomized, double-blind, five-way crossover study compru·ing the test and reference products using a methacholine challenge design in asthmatic subjects. The 90% confidence interval for the relative bioavailability (F) falls within the 67.00 -150.00% BE criteria. However, the fum's phrumacodynamics study is inadequate due to clinical deficiencies. The results of the pha1macodynami
	5.pdf 
	http://wwwfda.gov/downloads/Drugs/GuidanceComplianceRegulat01ylnformation/Guidances/UCM34698 
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	Method 
	Method 
	Method 
	N 
	F (Test/Reference) 
	90% CI 

	Using both Doses (0.09 mg and 0.18 mg to calculate F) 
	Using both Doses (0.09 mg and 0.18 mg to calculate F) 
	93 
	1.17 
	102.68% – 132.85% 


	The formulation of firm’s test product which is quantitatively (Q1) and qualitatively (Q2) the same as that of the reference product is acceptable. 
	Office of Scientific Investigation (OSI): No OSI inspection is pending or necessary for the clinical and analytical sites used in the fasting BE study. There is no OSI inspection history for the analytical site used in the In Vitro BE studies and clinical sites (site #1, #2 and #4) used in the pharmacodynamics BE study (please refer to section 4.7 for the details). Therefore, OSI inspection for the analytical site used in the In Vitro BE studies and clinical sites (site #1, #2 and #4) were requested for cur
	2

	The application is inadequate with deficiencies. 
	NOTE TO REGULATORY PROJECT MANAGER (RPM): Currently, there are 
	NOTE TO REGULATORY PROJECT MANAGER (RPM): Currently, there are 
	NOTE TO REGULATORY PROJECT MANAGER (RPM): Currently, there are 

	OSI inspections pending for the analytical (in vitro BE studies) and clinical 
	OSI inspections pending for the analytical (in vitro BE studies) and clinical 

	(pharmacodynamics BE study) sites. 
	(pharmacodynamics BE study) sites. 


	DARRTS ANDA 203760 Wong, Jennie Z 06/26/2014 N/A 06/26/2014 FRM-CONSULT­09(Biopharmaceutical Inspections Request) Rachive 
	2 
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	3 
	SUBMISSION SUMMARY 
	3.1 
	Drug Product Information
	3 

	Test Product Reference Product RLD Manufacturer NDANo. RLD App roval Date lndication4 
	Test Product Reference Product RLD Manufacturer NDANo. RLD App roval Date lndication4 
	Test Product Reference Product RLD Manufacturer NDANo. RLD App roval Date lndication4 
	Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation ProAir® HFA (albuterol sulfate) Inhalation Aerosol, 0.09 mg Base/Inhalation Teva Global 021457 October 29, 2004 PRO AIR HFA® Inhalation Aerosol IS a betai-adrenergic agonist indicated for: • Treatment or prevention of bronchospasm in patients 4 years of age and older \.Vith reversible obstructive aitway disease. • Prevention of exercise-induced bronchospasm in patients 4 years ofage and older. 


	6
	3.2 PK/PD Information•
	5

	Bioavailability Food Effect Tmax Metabolism 
	Bioavailability Food Effect Tmax Metabolism 
	Bioavailability Food Effect Tmax Metabolism 
	The systemic levels of albuterol are low after inhalation of reco1muended doses. In a crossover study conducted it1 healthy male and female volunteers, high cumulative doses of PRO AIR HFA Inhalation Aerosol (1,080 mcg of albuterol base administered over one hour) yielded mean peak plasma concentrations (Cmax) and systemic exposure (AUCinf) of approxiniately 4,100 pg/mL and 28,426 pg/mL*hr, respectively compared to approxin1a.tely 3,900 pg/mL and 28,395 pg/mL*hr, respectively following the same dose of an a


	Electronic Orange Book, last accessed date: 01/06/2013 Drugs@FDA, Keyword Search: Proair, RLD Label approved on 08/17/2010, last accessed date: 01/06/2013. llbl.pdf Drugs@FDA, Keyword Search: Proair, RLD Label approved on 08/17/2010, last accessed date: 01/06/2013. pdf Clillical Phannacology, Keyword Search: Albuterol, last accessed date: 01/06/2013 
	3 
	4 
	http://www.accessdata.fda.gov/drugsatfda docs/label/2010/021457s02 
	5 
	http://www.accessdata.fda.gov/drugsatfda docs/label/2010/02145 7 s021 lbl. 
	6 
	http://www.clinicalphannacology-ip.com/Fonns/drugoptions.aspx?cpnum=l l&aprid=3403 
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	Table
	TR
	primary enzyme responsible for the metabolism of albuterol in humans IS SULTIA3 (sulfotransferase). When racenuc albuterol was administered either intravenously or via inhalation after oral charcoal administration, there was a 3-to 4-fold difference in the area under the concentration-time curves between the (R)­and (S)-albuterol enantiomers, with (S)-albuterol concentrations being consistently higher. However, without charcoal pretreatment, after either oral or inhalation administration the differences wer

	Excretion 
	Excretion 
	The prin1ary route of elinlination of albuterol is through renal excretion (80% to 100%) ofeither the parent compound or the primary metabolite. Less than 20% of the drug IS detected in the feces. Following intravenous adtuiuistration of racemic albuterol, between 25% and 46% of the (R)-albuterol fraction of the dose was excreted as w1changed (R) albuterol in the urine. 

	Half-life 
	Half-life 
	6 hours 

	Dosage and Adminish·ation 
	Dosage and Adminish·ation 
	• Treatment or prevention of bronchospasm in adults and childt·en 4 years of age and older: 2 inhalations every 4 to 6 how'S. In some patients, one inhalation every 4 hours may be sufficient. • Prevention of exercise-induced bronchospasm in adults and childt·en 4 yeaI'S of age and older: 2 inhalations 15 to 30 minutes before exercise. • Priming information: Prime PROAIR HFA before using for the first time, or when the inhaler has not been used for more than 2 weeks. To prime PROAIR HFA, release 3 sprays int

	Maximum Daily Dose 
	Maximum Daily Dose 
	Adults. Elderly and Adolescents: 32 mg/day Childt·en: 6-12 years = 24 mg/day < 6 years = 12 mg/day 

	Drug Specific Issues 
	Drug Specific Issues 
	PROAIR® HFA (albuterol sulfate) is contraindicated in patients with a history of hypersensitivity to albuterol and any other PRO AIR HFA inhalation aerosol components How Supplied: PRO AIR HF A Inhalation Aerosol is supplied as a presswized alwninum canister with a red plastic actuator with a dose counter and white dust cap each in boxes of one. Each canister contains 8.5 g of the formulation and provides 200 actuations. Each actuation delivers 120 mcg of albuterol sulfate from the canister valve and 108 mc
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	3.3 
	OGD Recommendations for Drug Product 
	5 in vitro bioequivalence studies, 1 in vivo fasting bioequivalence 
	Number of studie.s r·ecommended: 
	study and 1 clinical phannacodynamic (PD) study 
	In Vitro Studies 
	1. 
	1. 
	1. 
	Type ofstudy: 
	Single actuation content (SAC) -in vitro 

	Design: 
	Design: 
	The SAC test should be perfonned at the beginning (B), middle (M), and end (E) lifestages of the product using a flow rate of 28.3 Umin. The USP <601> Apparatus A or another appropriate apparatus may be used to detennine the SAC using a validated assay. The muuber of actuations per detennination should be one. 

	Equivalence based on: 
	Equivalence based on: 
	Population bioequivalence (PBE) analysis ofSAC. Please refer to the draft Budesonide Inhalation Suspension BE Guidance for additional infom1ation regarding PBE 


	2. .
	2. .
	2. .

	3. .
	3. .


	Type ofstudy: 
	Type ofstudy: 
	Type ofstudy: 
	Aerodynamic particle size distribution (APSD) -in vitro 

	Design: 
	Design: 
	The APSD test should be performed at the B and E life stages of the product using a flow rate of28.3 Umin or 30 Umin. The USP <601> Apparatus 1, Apparatus 6, or another appropriate method may be used to detennine APSD using a validated assay. The APSD detennination of each tmit should be perfonned with a mininmm number of inhalations justified by the sensitivity ofthe validated assay. 

	Equivalence based on: 
	Equivalence based on: 
	PBE analysis of impactor-sized mass (ISM). The CI profiles representing drng deposition on the individual stages of the CI along with the mass median aerodynamic diameter (MMAD), geometric standard deviation (GSD) and fine particle mass (FPM) should be submitted as supportive evidence for equivalent APSD. 

	Additional Comments: 
	Additional Comments: 
	Drng deposition on individual sites, including the mouthpiece adapter, the induction port, each stage of the cascade Impactor (CI) and the filter, is requested. Mass balance accountability should be reported based on the strm of all deposition sites. For electronic submission of the individual CI data for the T and R products, please provide a table using the format in the appendix, and send them as part of the abbreviated new drng application (ANDA) submission for BE evaluation. 


	Type ofstudy: 
	Type ofstudy: 
	Type ofstudy: 
	Spray Pattem 

	Design: 
	Design: 
	The spray pattem test should be performed at the B lifestage of the product and at two different distances from the actuator orifice. The selected distances should be at least 3 cm apart and based on the range of 3 to 7 cm from the R actuator mouthpiece. Impaction (thin­layer chromatography plate impaction), non-inlpaction (laser light sheet technology), or other suitable method may be used to detennine the spray pattem. 

	Equivalence based on: 
	Equivalence based on: 
	At two selected distances, (i) qualitative comparison of spray shape, and (ii) PBE analysis ofovality ratio and area with.in the perimeter of the trne shape or ovality ratio and Dmax. 
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	TR
	Additional Comments: 
	Spray pattem should be measured quantitatively in te1ms of ovality ratio and area within the perimeter of the tme shape (to include a high proportion, e.g., 95 % of the total pattem) for the automated analysis or ovality ratio and Dmax for the manual analysis. Ovality ratio is defined as the ratio of Dmax to Dmin. Dmax and Dmin are the longest and sh01test diameters, respectively, that pass through the center of mass or the center of gravity, as appropriate. The munber of sprays per spray pattem would prefe


	4. 
	4. 
	4. 
	Type ofstudy: Design: Equivalence based on: Additional Comments: 
	Plume Geometry The plume geometry test should be perf01med at B lifestage of the product. The time sequence solllld-triggered flash photography method, laser light sheet technology, or other suitable method may be used to detennine the plume geometry at the appropriate post-actuation delay time. Ratio of the geometric mean of the three batches of T to that of the three batches of R (based on log transfonned data) for both plume angle and width, which should fall within 90 -111 %. Plume geometry measurements


	5. 
	5. 
	5. 
	Type ofstudy: Design: Equivalence based on: Additional Comments: 
	Priming and repriming Priming and repriming tests should be based on the emitted dose (ex­actuator) of a single actuation immediately following the specified number of priming or repritning actuations specified in the R product labeling. The repritning test should be performed followit1g storage for the specified period of non-use after initial use and/or other conditions (e.g., dropping), if the R product labelit1g provides such repriniing it1fonnation. PBE analysis of the emitted dose of a single actuatio
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	Pharmacokinetic (PK) BE Study 
	6. 
	6. 
	6. 
	Type ofstudy: Design: Dose: Subjects: Additional Comments: 
	Fasting Single-dose, two-way crossover in-vivo 0.18 mg (two inhalations) Normal healthy males and females, general population The subjects enrolled for in vivo studies should be trained in the use ofthe inhalation aerosols in a standard fashion prior to each treatment session to assme a relatively consistent inspiratory flow rate and inspiratory duration. 


	I Analytes to measm·e (in plasma/serum/blood): 
	I Analytes to measm·e (in plasma/serum/blood): 
	I Analytes to measm·e (in plasma/serum/blood): 
	Albuterol in plasma 

	Equivalence based on: 
	Equivalence based on: 
	AUC and Cmax for albuterol. The 90% confidence intervals (Cls) for the geometric mean TIR ratios of AUC and Cmax should fall within the limits of 80.0~125.00% 


	Pharmacodynamic (PD) BE Study 
	A method using either bronchoprovocation (7a) or bronchodilation (7b) study 1s recommended for this pait of in vivo requirements. 
	7a. 
	7a. 
	7a. 
	Type ofstudy: Design: 
	Bronchoprovocation study Single-dose, double-blind, double dturuny, randomized, crossover study that is recotnmended at minimum to consist of: • Zero Dose: One actuation each from two different placebo R inhalation aerosols and one actuation each from two different placebo T inhalation aerosols • 0.09 mg of R: One actuation each from the R inhalation aerosol and the placebo R inhalation aerosol and one actuation each from two different placebo T inhalation aerosols • 0.18 mg of R: One actuation each from tw

	Subjects 
	Subjects 
	Male and non-pregnant females with asthma 

	Additional Comments 
	Additional Comments 
	• Inclusion criteria should, at minimum, include: a. Male and non-pregnant female subjects (18-65 years of age). b. Stable mild asthmatics based on National Asthma Education and Prevention Program (NAEPP) 
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	guidelines. 
	c. .
	c. .
	c. .
	FEV1~80%ofpredicted. 

	d. .
	d. .
	Airway responsiveness to methacholine demonstrated by a pre-albuterol-dose (baseline) PC20:::; 8 mg/ml. 

	e. .
	e. .
	Nonsmokers for at least six months prior to the study and a maximum smoking histo1y offive pack-years (the equivalent ofone pack per day for five years). 

	f. .
	f. .
	Written infonned consent. 


	• .
	• .
	• .
	Exclusion criteria should, at minimum, include: 

	a. .
	a. .
	Conditions which could alter airway reactivity to methacholine (e.g .. pneumonia, upper respirato1y tract infection, viral bronchitis and/or sinobronchitis) within past six weeks. 

	b. .
	b. .
	Histo1y ofseasonal asthma exacerbations, in which case the subject should be studied outside of the relevant allergen season. 

	c. .
	c. .
	Histo1y of cystic fibrosis, bronchiectasis or other respiratory diseases. 

	d. .
	d. .
	History of cardiovascular, renal, nelll'ologic, liver or endocrine dysfunction, including ECG with evidence of ischemic hea1t disease. 

	e. .
	e. .
	Treatment in an emergency room or hospitalization for acute asthmatic symptoms or need for daily oral corticosteroids within past three months. 

	f. .
	f. .
	Known intolerance or hypersensitivity to any component ofthe albuterol MDI. 

	• .
	• .
	The study day evaluation should take into consideration the following: 

	a. .
	a. .
	Dmg administration should begin within two weeks following screening for admission to the study. 

	b. .
	b. .
	Baseline FEV1 should not be less than 70% ofpredicted nonnal value and within 88-112% of qualifying day FEV1 value. If either occurs, the study should be rescheduled. 

	c. .
	c. .
	FEV1 due to the saline control should fall no more than 10 % from the baseline FEVi. or the study should be postponed. This limits the drop in FEV1 shown by some subjects due to the saline control vehicle in which the challenge agent is dissolved. 

	d. .
	d. .
	Baseline PC20 or PD20 on each study day should be within a two-fold dilution (i.e., within 50-200 %) ofthe value measUl'ed on the qualifying day. 

	e. .
	e. .
	A subject failing three consecutive visits should be dropped from the study. 

	• .
	• .
	A bio-IND is required prior to conduct of the PD study as the concentration of methacholine chloride solution may exceed the labeled 25.0 mg/ml concentration, particularly at the higher albuterol dose (e.g., 0.18 mg) where 25.0 mg/ml methacholine chloride may not lead to a 20% reduction in FEV. 
	1


	• .
	• .
	Finns are encolll'aged to consider the conduct of a pilot study to refine the study design (e.g., inclusion and exclusion criteria) and estimate the study power based on intra-and inter-subject variability and slope of the Emax dose-response curve. The method for blinding should be 
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	described. 

	PD endpoint(s): 
	PD endpoint(s): 
	Post-dose PC20 or PD20, which are the provocative concentration or dose, respectively, of the methacholine challenge agent required to reduce the forced expiratory volume in one second (FEVl) by 20% following administration of differing doses of albuterol (or placebo) by inhalation. The 20 % reduction in FEVl is determined relative to the saline FEVl measured before the placebo or albuterol administration. 

	Equivalence based on: 
	Equivalence based on: 
	Dose-scale analysis of the PD data. For details regarding the dose-scale analysis, please refer to the draft Orlistat Capsule BE Guidance. The 90% CI for the relative bioavailability (F) should fall within 67.00-150.00 % to establish equivalence in the PD study 


	7b. 
	7b. 
	7b. 
	Type of study: Design: 
	Bronchodilatation study 

	Single-dose, double-blind, double-dwmuy, randomized, crossover study that is reconunended at mininmm to consist of: • Zero dose: One actuation each from two different placebo R inhalation aerosols and one actuation each from two different placebo T inhalation aerosols • 0.09 mg of R: One actuation each from the R inhalation aerosol and the placebo R inhalation aerosol and one actuation each from two different placebo T inhalation aerosols • 0 .18 mg of R: One actuation each from two different R inhalation a
	Single-dose, double-blind, double-dwmuy, randomized, crossover study that is reconunended at mininmm to consist of: • Zero dose: One actuation each from two different placebo R inhalation aerosols and one actuation each from two different placebo T inhalation aerosols • 0.09 mg of R: One actuation each from the R inhalation aerosol and the placebo R inhalation aerosol and one actuation each from two different placebo T inhalation aerosols • 0 .18 mg of R: One actuation each from two different R inhalation a

	Subjects 
	Subjects 
	Males and non-pregnant females with asthma 

	Additional comments 
	Additional comments 
	• Inclusion criteria should, at minimum , include: a. Male and non-pregnant female subjects (18-65 years of age). b. Moderate-to-severe asthmatics based on NAEPP guidelines. c. FEV1 within 40-70% ofpredicted. d. Reversible aiiw ay obstmction as demonstrated by an improvement of 15 % or more in FEV1 30 minutes after inhalation of two puffs (0.18 mg) of R inhalation aerosol. e. Nonsmokers for at least six months prior to the study and a maximum smoking history offive pack-years). f. Written infonued consent. 
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	prior to the study. c. Intolerance to aerosolized P2-adrenergic agonists. d. Inability to tolerate temporary withdrawal of current asthma medication. e. Other co-morbid respiratory and sinus diseases. f. History of status asthmaticus, cystic fibrosis or bronchiectasis. g. Histo1y offrequent exacerbations in the previous year. h. Asthmatics who are taking oral corticosteroids. 1. Known intolerance or hypersensitivity to any component ofthe albuterol MDI. • The study day evaluation should take into considerat

	PD endpoint(s): 
	PD endpoint(s): 
	Areas under the effect cmve calculated from the zero tin1e to four hours (AUEC0-4h) and from zero time to six hours (AUEC0-6h) and maximum FEVl (FEVlmax). These endpoints should be baseline­adjusted using the pre-dose FEVl. 

	Equivalence based on: 
	Equivalence based on: 
	Dose-scale analysis of the PD data. The 90% Cls for Fs should fall within 67.00-150.00% to establish equivalence in the PD study. 


	Source of most recent recommendations: 
	Source of most recent recommendations: 
	Source of most recent recommendations: 
	The cwTent BE recommendations for the drug product are listed in the Draft Guidance for Industry: Bioequivalence Recommendations for Specific Products. Recommended April 2013; Revised June 2013. 

	TR
	FDA Guidance for Industry: Draft Guidance on Albuterol Sulfate Aerosol Inhalation: http:/ /www fda. gov/ downloads/Drugs/GuidanceCom plianceRegulatocyinformation/Guidances/UCM3469 85. pelf (Recommended April 2013; Revised June 2013) 
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	Summary ofOGD 01· DB History 
	Summary ofOGD 01· DB History 
	This is the first generic chug. According to the orange book (last accessed date: 06/13/2014), there are no approved generic products for Albuterol Sulfate Metered Aerosol Inhalation. 

	There are several control con-espondences received by the OGD for Albuterol Sulfate Metered Dose Inhaler. 
	7

	There are few protocols received by the OGD for Albuterol Sulfate Metered Dose Inhaler. 
	8

	The Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI rec01muends for the submission of a Bio-IND prior to the conduct of the PD study as the concentration of methacholine chloride solution may exceed the labeled 25.0 mg/mL concentration, particularly at the higher 0.18 mg Albuterol Sulfate dose where 25.0 mg/mL methacholine chloride will not lead to a 20% reduction in FEV1• On November 23, 2009, Perrigo submitted Bio-IND 105337 (Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation) be
	9 

	3.4 Contents ofSubmission 
	I Study Types 
	I Study Types 
	I Study Types 
	Yes/No? 
	How many? 

	I Single-dose fasting 
	I Single-dose fasting 
	Yes 
	1 

	I Single-dose fed 
	I Single-dose fed 
	No 
	-­

	IIn vitro equivalence testing 
	IIn vitro equivalence testing 
	Yes 
	6 

	I Steady-state 
	I Steady-state 
	No 
	-­

	I In vitro dissolution 
	I In vitro dissolution 
	No 
	-­

	I Waiver requests 
	I Waiver requests 
	No 
	-­

	I BCS Waivers 
	I BCS Waivers 
	No 
	-­

	I Clinical Endpoints 
	I Clinical Endpoints 
	Yes 
	1 

	I Failed Studies 
	I Failed Studies 
	No 
	-­

	I Amendments 
	I Amendments 
	Yes 
	1 (resubmission after refuse to receive) 


	Control Con-espondence Database, last accessed date: 06/24/2014 Protocols Database, last accessed date: 06/24/2014 DARRTS IND 105337 Chang, Nancy S 12/22/2009 NIA 12/22/2009 REV-CLINICAL-03 (General Review) Archive 
	7 
	8 
	9 
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	3.5 
	Pre-Study Bioanalytical Method Validation (For Fasting BE Study) 
	Albutel'Ol 
	(b}(4 
	Information Requested Bioanalytical method validation report location 
	Information Requested Bioanalytical method validation report location 
	Information Requested Bioanalytical method validation report location 

	Study Report Number 
	Study Report Number 

	Analyte 
	Analyte 

	Intem al standard (IS) 
	Intem al standard (IS) 

	Method descl'iption 
	Method descl'iption 

	Limit ofquantitation 
	Limit ofquantitation 

	Anticoa~ulant Used 
	Anticoa~ulant Used 

	LLOQ Intraday precision (%) 
	LLOQ Intraday precision (%) 

	I LLOQ Intraday accuracy (%) 
	I LLOQ Intraday accuracy (%) 

	LLOQ Interday precision (%) 
	LLOQ Interday precision (%) 

	LLOQ Inte1·day accuracy (%) 
	LLOQ Inte1·day accuracy (%) 

	% recove1-y (and % CV) at each concentration tested 
	% recove1-y (and % CV) at each concentration tested 

	I Average recover-y ofIS (%) I Standard curve concenti·ations (pg/mL) 
	I Average recover-y ofIS (%) I Standard curve concenti·ations (pg/mL) 

	QC concentrations (pg/mL) 
	QC concentrations (pg/mL) 

	QC Intraday precision range (%) 
	QC Intraday precision range (%) 

	QC Intraday accuracy range (%) 
	QC Intraday accuracy range (%) 

	I QC Interday precision range(%) I QC Inte1·day acc01·acy range (%) 
	I QC Interday precision range(%) I QC Inte1·day acc01·acy range (%) 

	Bench-top stability (hn) 
	Bench-top stability (hn) 

	Stock stability (days) 
	Stock stability (days) 

	Processed stability (hrs) 
	Processed stability (hrs) 

	Freeze-thaw stability (cycles) 
	Freeze-thaw stability (cycles) 

	Long-term storage stability (days) 
	Long-term storage stability (days) 

	Dilution integlity (concentration, percent CV) dilution factor, accuracy 
	Dilution integlity (concentration, percent CV) dilution factor, accuracy 

	Selectivity 
	Selectivity 

	For combination products: Did the matrix include all analytes? 
	For combination products: Did the matrix include all analytes? 
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	I Was the% l'ecovel'y consistent acl'oss QC concentrntions? 
	I Was the% l'ecovel'y consistent acl'oss QC concentrntions? 
	I Was the% l'ecovel'y consistent acl'oss QC concentrntions? 
	No 

	Is the same antk.oagulant used in the pre-method validation study used in the sample assay? 
	Is the same antk.oagulant used in the pre-method validation study used in the sample assay? 
	Yes 

	Ifnot, was cl'oss validation study conducted? 
	Ifnot, was cl'oss validation study conducted? 
	NIA 

	I Was the dilution factol' adequate fo1· the current study sample analysis? 
	I Was the dilution factol' adequate fo1· the current study sample analysis? 
	Yes 

	Was the same dilution medium (plasma/solvent) used during validation and sample analysis? 
	Was the same dilution medium (plasma/solvent) used during validation and sample analysis? 
	Yes 

	Does the duration of the eac.h of the stability parametel's suppo11 the sample preparation and assay dates 
	Does the duration of the eac.h of the stability parametel's suppo11 the sample preparation and assay dates 
	Yes 

	Was the pl'e-study validation of the bioanalytical method used fol' the pivotal bioequivalence studies acceptable? 
	Was the pl'e-study validation of the bioanalytical method used fol' the pivotal bioequivalence studies acceptable? 
	Adequate 


	SOPs submitted 
	SOPs submitted 
	SOPs submitted 
	SOP # -ii>ff41, .Data Acee tance Criteria for Chromatographic Assays; effectiVe'date: (bl{il SOP # ll>TI-4 , Defining Assignable Cause for Sample Reanalysis and Excluding Results from Bioanalytical Data Sets; effective date: >f(ill SOP #b 161 (-4 Validation of Chromatographic BioanalyticaI Metho ; e echve date ltiH.ifl ltill4l Conduct ofan Analytical Study; effective date: (b)(4 


	Comments on the Pre-Study Method Validation: 
	1. 
	1. 
	1. 

	2. 
	2. 

	3. 
	3. 
	The pre-sh1dy validation data for albuterol are adequate. 
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	3.6 
	In Vivo Studies Table 1. Summary of all in vivo Bioequivalence Studies 
	Figure
	Page 19 of 215 
	Reference ID: 3603913 
	Template Version: July 25 2012 
	Table 2. Statistical Summary of the Comparative Bioavailability Data Calculated by the Reviewer using CALCKE 
	Table
	TR
	Albuterol Sulfate 2 x90 mcg Least Squares Geometlic Means, Ratio ofMeans, and 90% Confidence Intervals 

	TR
	Fasting Bioequivalenc.e Study, Study No. 10825302 

	Parameter (units) 
	Parameter (units) 
	Test 
	N 
	RLD 
	N 
	Ratio 
	90% C.I. 

	AUCO-t (hr *pg/ml) 
	AUCO-t (hr *pg/ml) 
	3777.60 
	24 
	3883.57 
	24 
	0.97 
	91.67 
	103.21 

	AUCoo (h1· *pg/ml) 
	AUCoo (h1· *pg/ml) 
	4027.62 
	24 
	4146.43 
	24 
	0.97 
	91.81 
	102.77 

	Cmax (pg/ml) 
	Cmax (pg/ml) 
	562.71 
	24 
	603.18 
	24 
	0.93 
	84.74 
	102.70 


	Are the PK parameters within the acceptance limits for the 90% CI and meeting BE? Yes 
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	Table 3. Reanalysis ofStudy Samples 
	I Study Xo. 10825302 Reason why assay was I Numbe1· of ~amnle~ r eanalned I I"mnbe1· of recalculated ,·aloes used after reanaln is repeated Actual number o,o of total assays Actual number O/o of total assan Se<iuence 1 SeQuence 2 SeQoence 1 SeQuence 2 SeQuence 1 Se<iuence 2 Se<iuence 1 SeQoence 2 Pharmacok:i.oeric 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Analytical ­No intemal standard detected l 0.0 0.22 0.0 0.0 0.0 0.0 0.0 Unacceptable internal standard 3 5 0.66 LlO 0.0 0.0 0.0 0.0 resoonse Confinnatory reanalysis
	SOP No. 
	SOP No. 
	SOP No. 
	Effecti
	ve Date of SOP 
	SOP Title 

	I 
	I 
	11>1141 
	I 
	ltil14li 
	Defining assignable cause for sample reanalysis and excluding results from bioanalytical data sets 

	I 
	I 
	1111 ~1 
	I 
	llifl"j 
	Conduct ofan analytical study 


	I Reanalysis SOPs submitted? 
	I Reanalysis SOPs submitted? 
	I Reanalysis SOPs submitted? 
	Yes 

	I Do you agree that the reassay criteria: analytical and pharmacokinetic 
	I Do you agree that the reassay criteria: analytical and pharmacokinetic 
	Yes 

	I Ifnot, list the criteria that you don' t agree and provide additional comment below 
	I Ifnot, list the criteria that you don' t agree and provide additional comment below 
	NIA 

	I Are the data in the summary table consistent with the data. in the full analytical rep01t? 
	I Are the data in the summary table consistent with the data. in the full analytical rep01t? 
	No 

	I Ifnot, provide comment below 
	I Ifnot, provide comment below 
	A total ofseven rejected batches in the fasting BE study was not included in the "Reanalysis 
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	I 
	I 
	I 
	ofStudy Samples" Table. 

	Did reviewer reanalyze study results? 
	Did reviewer reanalyze study results? 
	Yes 

	Was the study outcome changed based on reviewer reanalysis? 
	Was the study outcome changed based on reviewer reanalysis? 
	No 

	Did the fmn provide a comprehensive table of repeat samples in the format recommended by the DB? 
	Did the fmn provide a comprehensive table of repeat samples in the format recommended by the DB? 
	Yes 

	Did the finn provide numerical raw data (e.g. peak height, peak area, response cow1t ofIS and ana.lyte) in fW1 sequence order (i.e. Run log)? 
	Did the finn provide numerical raw data (e.g. peak height, peak area, response cow1t ofIS and ana.lyte) in fW1 sequence order (i.e. Run log)? 
	Yes, except the 01iginal raw munerical data for seven rejected bathes in the fasting BE study. 
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	Comments from the Reviewer: 
	• .
	• .
	• .
	There was one repeat due to no internal standard response (Subject !bl<& Period II at 40 minute post-dose). The reviewer checked the raw analytical data and verified that this repeat was due to no internal standard response. 

	• .
	• .
	There were eight samples repeated due to unacceptable internal standard 


	response. The fnm's SOP >n-4 (Defming assignable cause for sample ~sis and excluding results from bioanalytical data sets; effective date: !ti>~) defines the unacceptable internal standard response as following : 
	L_

	failure to meet internal standard response criteria aEPlied consistently to all 
	4
	stud sample data. I .lbHI 
	(6JT4 
	Therefore, the reviewer used the original values in the statistical analysis and the study still passed BE criterion. The 90% confidence intervals of Ln AUC and Ln Cmax are provided below: 
	Parameter LAUCT LAUCI LCMAX 
	Parameter LAUCT LAUCI LCMAX 
	Parameter LAUCT LAUCI LCMAX 
	Least Squares Geometric Mean Test Reference 3768.87 3832.34 4018.79 4095.66 562.52 603.18 
	Ratio (T/R) 0.98 0.98 0.93 
	90% Confidence Intervals Lower Upper 92.47 104.59 92.52 104.06 84.69 102.70 


	• .There were two samples repeated due to confnmato1y reanalysis perfo1med in conjunction with ISR investigation. These samples were repeated only for confnmation of the ISR and the original values were used in the statistical analysis. Those repeats should not affect the study outcome. 
	Rejected Batches 
	• .Per the analytical repo11 for the fasting study, there were seven rejected batch mns (Run ID#s l AFGI, 7AFGI, 8AFGI, 9AFGI, 14 AFGI, 4AFGI and 13AFGI). The fnm provided the specific reasons for rejection of the batch runs in the analytical repo1i. However, the fnm did not include the original data to suppo1i the reasons for batch rejections. Therefore, the fnm will be asked to submit the raw data for calibration standards, QC samples and study samples, such as peak area of analyte and internal standard, 
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	should include all analytical repeats, including failed repeat tuns, m the "Reanalysis ofStudy Samples" Table. 
	3. 7 Formulation 
	I Location in appendix 
	I Location in appendix 
	I Location in appendix 
	Section 4.2 

	IIfa tablet, is the RLD scored? 
	IIfa tablet, is the RLD scored? 
	NIA 

	IIfa tablet, is the test pl"Oduct biostudy/exhibit batch scOI·ed 
	IIfa tablet, is the test pl"Oduct biostudy/exhibit batch scOI·ed 
	NIA 

	I Is the formulation acceptable? 
	I Is the formulation acceptable? 
	FORMULATION ACCEPTABLE 

	I Ifnot acceptable, why? 
	I Ifnot acceptable, why? 
	NIA 


	3.8 In Vitro Dissolution 
	NIA 
	3.9 Waiver Request(s) For Immediate Release Dosage Forms 
	NIA 
	3.10 Deficiency Comments 
	Deficiencies Related to Fasting BE Study (# 10825302) 
	1. .
	1. .
	1. .
	The finn did not provide the Ce1tificate of Analysis (CoA) of the reference product (lot# AEA13B). The firm will be asked to provide this info1mation. 

	2. .
	2. .
	Per the analytical rep01t for the fasting study (# 10825302), there were seven rejected batch rnns for albuterol (Run ID #s l AFGI, 4AFGI, 7AFGI, 8AFGI, 9AFGI, 13AFGI and 14AFGI). The firm provided the specific reasons for rejection of the batch runs in the analytical repo1t. However, the fnm did not include the original data to supp01t the reasons for batch rejections. Therefore, the fnm will be asked to submit the raw data for calibration standards, QC samples and study samples, such as peak area of analy


	Deficiencies Common to ALL In Vitro Equivalence Studies 
	3. .The fnm did not provide detailed study repo1ts for all the in vitro equivalence studies. The firm should provide these rep01ts for each in vitro equivalence study. 
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	4. .
	4. .
	4. .
	Manual actuation was used for conducting single actuation content test, priming/re­Priming, aerodynamic particle size distribution by cascade impaction and particle size distribution by laser diffraction. The firrn only indicated that both test and reference products were tested under the same instnunental conditions. In addition, the film's testing procedures does not confirm blinding of the samples during analysis. Therefore, the fnm will be asked to confom, if the samples were blinded during analysis. 

	5. .
	5. .
	For Single Actuation Content Study, Printing & Re-Printing Study, and Aerodynamic Pa1ticle Size Distribution by Cascade hnpaction Study, the film did not provide 100% raw numerical data (analyst's printouts) for all analytical mns (accepted and rejected) conducted during the HPLC sample analysis of these studies. The raw numerical data should include the data of peak area/height for the drng, dilution factor (if any), and the coITesponding concentration for each assayed and reassayed sample of all samples, 

	6. .
	6. .
	The film did not submit 20% of the chromatograms from Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic Pruticle Size Distribution by Cascade hnpaction Study and will be requested to submit the inf01mation. 


	Deficiencies Related to Single Actuation Content (SAQ through Container Life 
	7. .
	7. .
	7. .
	7. .
	The film did not provide the validation data for the manual spray pump actuator for 

	the SAC testing. The firm should submit the f01matted summa1y data tables. Please note that the fnm can reference the fonnatted summruy data tables designed for nasal dmg products for the same in vitro test. The tables for nasal dmg product can be found on the FDA's website at the following location: evelopedandApproved/ ApprovaJApplications/ AbbreviatedNewDmgApplicationAND AGenerics/UCM209446.pdf 
	http://www.fda.gov/ downloads/Dmgs/DevelopmentApprovalProcess/HowDmgsru·eD 


	8. .
	8. .
	The film should indicate if stock solutions and working standards unde1went freeze­thaw cycles prior to use. Ifso, the film will be asked to submit the appropriate data to demonstrate stability. 

	9. .
	9. .
	The fnm will be asked to provide working standards refrigerator stability data. 


	Deficiencies Related to Priming/Re-Priming Tests 
	10. As per the in vitro summa1y tables submitted by the fnm, the printing and re-priming stud was conducted between Febma1y -April 2009. However, the fnm's SOP (# 
	.ill) for priming and re-priming testing was effective on lb><• The fnm will be asked provide explanation. 
	4 

	Deficiencies Related to Aerodynamic Particle Size Distribution (APSD) by Cascade Impactor 
	Template Version: July 25 2012 
	11. 
	11. 
	11. 
	The fnm did not provide the number of actuations and actuation numbers used in the cascade impaction testing. The fnm will be asked to provide this infonnation. 

	12. 
	12. 
	12. 
	According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, 

	the APSD test should be perfo1med at both beginning and end lifestages of the product. However, the fim1 conducted testing only at the beginning lifestage. Therefore, the firm will be asked to conduct APSD testing at the end lifestage of the product. 

	13. 
	13. 
	The finn did not specify how many quality control samples were used in each analytical nm and at what concentrations. According to the Guidance for Industiy: Bioavailability and Bioequivalence Studies for Nasal Aerosols and Nasal sprays for Local Actions (April 2003): "analytical runs include at least three or more concentrations of quality control samples that represent the entire range of the standard curve or the expected concentration range of samples from the various stages ofthe CI. " This is also app


	Deficiencies Related to Spray Pattern Testing 
	14. 
	14. 
	14. 
	According to the Drng Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the spray pattern should be perfo1med at the beginning lifestage of the product at two different distances from the actuator orifice. The selected distances should be at least 3 cm apai1 and based on the range of 3 to 7 cm from the reference product mouthpiece. It should also be noted that the distance between the actuator orifice and point of spray pattern measurement should be same for the test and reference products. In the 

	15. 
	15. 
	According to the in vitro summaiy table provided by the fnm, the effective date of both SOP #s (l>lll and n-. However, (b)(.c , the effective date of (bH• The fnm will be asked to clai·ify this discrepancy. 
	41
	according to the SOP s 
	both the SOPs was 
	4 


	16. 
	16. 
	The fnm will be asked to provide the Inte1mediate Precision (By Date) for the validation ofthe spray pattern testing. 

	17. 
	17. 
	The fnm provided the spray pattern images and accompanying raw data for 20% samples at both 3 cm and 6 cm distances. However, it is not clear from the fnm's 
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	Reference ID: 3603913 
	Template Version: July 25 2012 
	submission, whether the images are of the test product or reference product. The firm 
	will be asked to clarify. 
	Deficiencies Related to Plume Geometry Testing 
	Deficiencies Related to Plume Geometry Testing 

	18. 
	18. 
	18. 
	The firm will be asked to clarify whether the 6 cm distance selected for the plume geometry testing is from the reference product actuator mouth piece. In addition, the firm will also be asked to confirm whether the distance between the actuator orifice and point of plume geometry measurement is same for the test and reference products. 

	19. 
	19. 
	The firm will be asked to provide the Intermediate Precision (By Date) for the validation of the plume geomerty testing. 


	Deficiencies Related to Pharmacodynamic Study (# PRG-723) 
	Deficiencies Related to Pharmacodynamic Study (# PRG-723) 

	20. The firm will be asked to provide the certificate of analysis of the reference product lot # PAEF75A. 
	(b) (6) 
	21. The firm only provided the case report forms of subject #s and 
	(b) (6) 
	. The firm will be asked to provide the case report forms of all subjects included in the pharmacodynamic study. 
	22. In its submission (Module 5.3.4.1) for the study design of Pharmacodynamic Study (# PRG-723), the firm indicated that “placebo MDI” is used in treatments 1 through 5. However, the firm did not specify whether the “placebo MDI” is the test or reference product placebo. The firm should clarify which placebo, Test or Reference placebo, were used in each treatment of its PD study. In addition, the firm will be asked to provide the formulation of the placebo drug product. 
	Deficiency Related to Inspection Findings by the Office of Scientific Investigations (OSI): 
	Deficiency Related to Inspection Findings by the Office of Scientific Investigations (OSI): 

	(b) (4) 
	23. Following the inspection of the analytical site , 
	(b) (4) 
	by the Office of Scientific Investigation (OSI) (for the BE studies from other applications), Form FDA-483 was issued. Subsequently, the analytical site provided its responses to Form 483 and those responses were included in the final evaluation by the OSI. 
	For considering the impact of similar study conduct and site practices by the same analytical facility on the BE study of the current ANDA, the DBI reviewed the above OSI inspection report and found that the following objectionable finding by the OSI at the analytical site could potentially compromise the integrity of the study of the current application as well: 
	Template Version: July 25 2012 
	(6Jll 
	The finn will be asked to explain the relevance of this finding to its cunent application. 
	3.11 Recommendations 
	1. .
	1. .
	1. .
	The Division of Bioequivalence finds the fasting BE study (I 0825302) inadequate due to the reasons cited in the deficiency comments. The Penigo Phaimaceuticals Company conducted the fasting study on its Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation, lot #08MM-050, comparing it to Proair® HFA (albuterol sulfate) Inhaltion Aerosol, 0.09 mg Base/Inhalation, lot #AEA13B, manufachired by Teva. 

	2. .
	2. .
	The Division of Bioequivalence finds the in vitro BE studies inadequate due to the reasons cited in the deficiency comments. The Perrigo Phannaceutic.als Company conducted the in vitro BE studies on its Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation, lot #08MM-050, 08MM-034 and 08MM-039, compai·ing it to Proair® HFA (albuterol sulfate) Inhaltion Aerosol, 0.09 mg Base/Inhalation, lot #AEA13B, AEA12C and AEA14A, manufactured by Teva 

	3. .
	3. .
	The Division ofBioequivalence finds the phaimacodynainics BE study conducted inadequate due to the reasons cited in the deficiency comments. The Penigo Phaimaceuticals Company conducted the phaimacodynainics BE study on its Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation, lot #08MM-050, compai·ing it to Proair® HFA (albuterol sulfate) Inhaltion Aerosol, 0.09 mg Base/Inhalation, lot #AEA13B and PAEF75A, manufactmed by Teva. 


	3.12 Comments for Other OGD Disciplines 
	I Discipline IComm•nt 
	NIA NIA 
	ANDA203760 .Single-Dose Fasting Bioequivalence Study Review .
	4 
	4 
	APPENDIX 

	4.1 
	4.1 
	4.1 
	Individual Study Reviews 

	4.1.1 
	4.1.1 
	Single-dose Fasting Bioequivalence Study 

	4.1.1.1 
	4.1.1.1 
	Study Design 


	Table 5 Study Information 
	I Study Number 
	I Study Number 
	I Study Number 
	10825302 

	Study Title 
	Study Title 
	A Study to Investigate the Relative Pham1ac-0kinetics of a Test Fo1mulation of albuterol sulfate inhalation aerosol 90 mcg/actuation (manufactured by Catalent Phamia Solutions) Compared to ProAir® HFA (albuterol sulfate) Inhalation Aerosol 90 mcg/actuation (marketed by Teva Specialty Pharmaceuticals LLC, manufactured by IVAX Pharmaceuticals h'eland) 11l Healthy Subjects Under Fasting Conditions 

	Clinical Site (Name & Addr·ess) I Principal Investigator 
	Clinical Site (Name & Addr·ess) I Principal Investigator 
	Novum Phannaceutical Research Services 3320 Walnut Bend Lane Houston, TX 77042-4712 Soran Hong, M.D. 

	Dosing Dates 
	Dosing Dates 
	Period I: March 17, 2009 Period II: March 24, 2009 
	ltilT4' 

	Analytical Site (Name & Address) 
	Analytical Site (Name & Address) 

	Analysis Dates 
	Analysis Dates 

	Analytical Directo1· 
	Analytical Directo1· 

	Ston ge Period of Biostudy Samples (no. of days from the first day of sample collection to the last day of sample analysis) 
	Ston ge Period of Biostudy Samples (no. of days from the first day of sample collection to the last day of sample analysis) 
	42 days 


	Table 6. Product information 
	I Prnduct 
	I Prnduct 
	I Prnduct 
	Test 
	Reference 

	I Treatment ID 
	I Treatment ID 
	A 
	B 

	I Product Name 
	I Product Name 
	Albuterol sulfate inhalation aerosol 
	PROAIR® HFA INHALATION AEROSOL 

	I Manufactw·er 
	I Manufactw·er 
	Catalent Pharma Solutions 
	Teva Respiratory, LLC 

	I Batch/Lot No. 
	I Batch/Lot No. 
	08MM-050 
	AEA13B 

	I Manufactw·e Date 
	I Manufactw·e Date 
	December 11, 2008 
	II 

	I Expiration Date 
	I Expiration Date 
	m 
	June 2010 

	I Strength 
	I Strength 
	90 mcg/actuation 
	90 mcg/actuation 


	ANDA203760 .Single-Dose Fasting Bioequivalence Study Review .
	I Dosage Form Metered Dose Inhaler Metered Dose Inhaler I Bio-Batch Size (bf(.ilj I Production Batch Size I Potency (Assay) (b)(4) I Content Uniformity (expressed as mean, %CV or per USP) I Dose Administer·ed 180 mcg (2 x 90 mcg) 180 mcg (2 x 90 mcg) I Route ofAdministration Inhalation Inhalation 
	Was the drug product administered per labeling (for specialized dosage forms e.g. OD1)? Is the bio-batcb size at least the recommended minimum of lOOK for oral solid dosage form? 
	Was the drug product administered per labeling (for specialized dosage forms e.g. OD1)? Is the bio-batcb size at least the recommended minimum of lOOK for oral solid dosage form? 
	Was the drug product administered per labeling (for specialized dosage forms e.g. OD1)? Is the bio-batcb size at least the recommended minimum of lOOK for oral solid dosage form? 
	Yes NIA 


	Reviewer's Notes: The reviewer cannot find the Ce1iificates of Analysis for the Reference product (lot # AEA13B). The fnm will be asked to identify the location ofthis document in the submission, or to submit the document in an amendment, as appropriate. 
	Table 7. Study Design, Single-Dose Fasting Bioequivalence Study 
	Number of Subjects 
	Number of Subjects 
	Number of Subjects 
	Enrolled: 24 Dosed: 24 Completed: 24 Samples Analyzed: 24 Data Analyzed: 24 

	No. ofSequences 
	No. ofSequences 
	2 

	No. ofPeriods 
	No. ofPeriods 
	2 

	No. ofT1·eatments 
	No. ofT1·eatments 
	2 

	No. of Groups 
	No. of Groups 
	1 

	Washout Period I Randomization Scheme (Sequenc.e ofT and R) 
	Washout Period I Randomization Scheme (Sequenc.e ofT and R) 
	7 days TR: RT: 
	IDJll>. 

	Blood Sampling Times 
	Blood Sampling Times 
	Pre-dose and at 5, 10, 15, 20, 25, 30, 40, 50 minutes and 1.0, 1.25, 1.5, 2.0, 3.0, 4.0, 6.0, 12.0, 16.0 and 24 how-s post dose 

	Blood Volume Collected/Sample I Anticoagulaot Used 
	Blood Volume Collected/Sample I Anticoagulaot Used 
	10 mL per sample in sodium heparin vacutainers Sodium Heparin 


	ANDA203760 .Single-Dose Fasting Bioequivalence Study Review .
	Blood Sample Prncessing & Storage (include storage temperatw·e) 
	Blood Sample Prncessing & Storage (include storage temperatw·e) 
	Blood Sample Prncessing & Storage (include storage temperatw·e) 
	After collection, the whole blood samples were inverted 5-10 times to ensure proper mixing with the anticoagulant. After mixing, the samples were placed in the centrifuge and spun at approximately ~ (bT{-4 • The resulting plasma was p mto two approxiniately equal aliquots in appropriately labeled! 1~tubes and placed in the freezer until analysis. During the processmg, blood tubes and plasma aliquots were kept in an tee water bath. The time from blood collection to centrifugation did not exceed 60 minutes an

	IRB Approval 
	IRB Approval 
	Yes, 03/10/2009 

	Informed Consent 
	Informed Consent 
	Yes, 03/10/2009 

	Length ofFasting 
	Length ofFasting 
	All subjects received the test and reference product as 2 x inhalation of 90 mcg albuterol aerosol following an ovemight fast of at least 10 homs. Within 24 hours prior to dosing, the device was "primed" according to the package label instructions and then weighed with the mouthpiece cover on. Following the second dose in each period the subject was required to drink 240 ml ofwater. During the confinement periods of the study, fluid was restricted from one hour before dosing until one hour after dosing with

	Length of Confmement 
	Length of Confmement 
	In each period, the subjects repo1t ed for check-in (Day -1) the evening prior to dosing. The subjects were released from the clinical facility approxin1ately 24 hours after dosing in ea.ch study period. 

	Safety Monito1ing 
	Safety Monito1ing 
	Temperature, respiratory rate, pulse rate, and blood pressure (sitting) were measured prior to dosing. The pre-dose vital sign measurements were found to be clinically acceptable for dosing in each period. Blood pressure and pulse rate (sitting) were measured approximately 2 hours (±30 minutes) after dosing and prior to release in each study period. 


	Was the study design used for the fasting BE study acceptable? .YES 
	Comments on Study Design: 
	• .
	• .
	• .
	As pa1t of the screening procedures the subjects must have demonstrated an acceptable and reproducible inhalation technique of a consistent inhalation flow rate of 25 -60 Umin on three consecutive tests. The results of these inspirato1y flow rate tests were documented and reviewed by an Investigator prior to the subject being considered acceptable for the study. On the evening prior to dosing in each study period the subjects were retrained on the inhalation technique and must have demonstrated a flow rate 

	• .
	• .
	In addition, on the evening prior to dosing all subjects had a training session using a placebo inhaler provided by the Sponsor. Only those subjects who were able to 
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	ANDA 203760 Single-Dose Fasting Bioequivalence Study Review 
	ANDA 203760 Single-Dose Fasting Bioequivalence Study Review 

	demonstrate that they could dose according to the instructions were dosed in the study. 
	demonstrate that they could dose according to the instructions were dosed in the study. 

	! 
	! 
	Doses were administered under direct observation of the study staff following the procedures as detailed in the package labeling. 

	! 
	! 
	The study design is acceptable. 
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	4.1.1.2 Clinical Results Table 8. Demographics Profile of Subjects Completing the Bioequivalence Study 
	Figure
	Table 9. Dropout Information, Fasting Bioequivalence Study 
	Figure
	ANDA 203760. Single-Dose Fasting Bioequivalence Study Review. 
	Table 10. Study Adverse Events, Fasting Bioequivalence Study 
	Figure
	Do any of the adverse events require statistical analysis consideration (e.g. emesis)? 
	No 
	If yes, does the time exceed two times the median Tmax value (immediate release products) or the labeled dosing interval (modified release products) according to the 
	Guidance for Industry Bioavailability and Bioequivalence Studies for Orally Administered Drug Products? 
	N/A 
	Was the adverse event profile observed during the fasting bioequivalence study comparable for the test and reference product? 
	Comparable. There is no strong evidence suggesting that the test drug caused substantially more serious adverse events compared to the reference drug. 
	Are there any safety concerns based on the adverse event profile? No 
	Table 11. Protocol Deviations, Fasting Bioequivalence Study 
	Figure
	Did dropouts/adverse events/protocol deviations affect the study outcome? No 
	ANDA 203760. Single-Dose Fasting Bioequivalence Study Review. 
	Comments on Dropouts/Adverse Events/Protocol Deviations: 
	!. There were no dropouts in the fasting BE study. 
	!. No serious adverse events (SAEs) were reported during the fasting BE study. All the adverse events were described as “mild” by the physician. 
	!. No emesis was experienced by any of the subjects. 
	!. There were no protocol deviations in the fasting BE study. 
	!. No concomitant medications were administered in the fasting BE study. 
	!. There were few sampling time point deviations. The overall time deviations are minor (within 12 minutes, most of the deviations being within 5 minutes). Thus are considered to be insignificant by the reviewer. The firm used actual sampling times for its pharmacokinetic (PK) calculations while this reviewer used nominal times for its PK calculations. Based on the results (which are similar for both), time deviations do not have an impact on the overall statistical outcome of the study. 
	!. The clinical results are acceptable. 
	ANDA203760 .Single-Dose Fasting Bioequivalence Study Review .
	4.1.1.3 Bioanalytical Results 
	Table 12. Sample Analysis Calibration and Quality Control -Within the Fasting Bioequivalence Study 
	Albuterol

	I 
	I 
	I Parameter 
	I Parameter 
	I Parameter 
	Standard Curve Samples 

	I Concentration (pg/mL) 
	I Concentration (pg/mL) 
	2.00 
	4.00 
	10.0 
	40.0 
	200 
	800 
	3200 
	4000 

	I Inter day Precision (%CV) 
	I Inter day Precision (%CV) 
	9.51 
	7.04 
	6.40 
	6.96 
	6.11 
	6.04 
	5.69 
	5.22 

	I Inter day Accm·acy (%Actual) 
	I Inter day Accm·acy (%Actual) 
	100 
	99.3 
	98.5 
	102 
	101 
	101 
	99.2 
	98.6 

	I Linearity 
	I Linearity 
	0.9927 to 0.9990 

	I Linea1ity Range (pg/mL) 
	I Linea1ity Range (pg/mL) 
	2.00 to 4000 

	I Sensitivity/LOQ (pg/mL) 
	I Sensitivity/LOQ (pg/mL) 
	2.00 


	Parameter 
	Parameter 
	Parameter 
	Quality Control Samples 

	Concentration (pg/mL) 
	Concentration (pg/mL) 
	6.00 
	20.0 
	90.0 
	400 
	3000 

	Inter day Precision (%CV) 
	Inter day Precision (%CV) 
	10.2 
	7.39 
	5.57 
	5.82 
	5.24 

	Inter day Accm·acy (%Actual) 
	Inter day Accm·acy (%Actual) 
	100 
	102 
	102 
	102 
	98.5 

	Number ofAcceptable Runs 
	Number ofAcceptable Runs 
	16 l'lUlS 

	Number ofRe.iected Runs (Run ID, volume/page location) 
	Number ofRe.iected Runs (Run ID, volume/page location) 
	7 Rejected rtms, Rtm ID # lAFGI, 4AFGI, 7AFGI, 8AFGI, 9AFGI, 13AFGI and 14AFGI, Module: 5.3.1.2, Page: 45 The follov.iing are the reasons provided by the fi.tm for rejected mus: Run ID #s lAFGI, 7AFGI, 8AFGI, 9AFGI, 14 AFGI -Run rejected due to unacceptable quality control samples Rw1 ID # 4AFGI -Run rejected due to extraction eITor Rw1 ID# 13AFGI -Rw1 rejected due to unacceptable calibration standards The firm did not provide the analytical raw data for the rejection batches. The firm will be asked to prov

	Ifsample and QC diluted dm·ing study, specify all dilution factors I Was 100% of 1·aw numerical data submitted? 
	Ifsample and QC diluted dm·ing study, specify all dilution factors I Was 100% of 1·aw numerical data submitted? 
	No samples were diluted. 

	Yes, except the original raw numerical data for the seven rejected mns. 
	Yes, except the original raw numerical data for the seven rejected mns. 


	Are the concentrations ofstanda1·d curve and QC samples 
	Are the concentrations ofstanda1·d curve and QC samples 
	Are the concentrations ofstanda1·d curve and QC samples 
	Yes 

	relevant to the concentration ofthe samples? 
	relevant to the concentration ofthe samples? 

	Do you agree with the ti1·m's accepted and rejected mns? 
	Do you agree with the ti1·m's accepted and rejected mns? 
	Yes 


	Any interfe1ing peaks in chromatograms? 
	Any interfe1ing peaks in chromatograms? 
	Any interfe1ing peaks in chromatograms? 
	No 

	Were 20% ofchromatograms included? 
	Were 20% ofchromatograms included? 
	Yes 

	Were chromatograms serially or randomly selected? 
	Were chromatograms serially or randomly selected? 
	Serially, sub #s j16ni 


	ANDA203760 .Single-Dose Fasting Bioequivalence Study Review .
	Were the ch1·omatograms submitted by the firm acceptable? Yes 
	Table 13. SOP's Dealing with Bioanalytical Repeats of Study Samples 
	SOP No. 
	SOP No. 
	SOP No. 
	IEffective Date ofSOP 
	SOP Title 

	TR
	(b)(4 
	Defining assignable for sample reanalysis andcause excluding results from bioanalytical data sets 

	Conduct ofan Analytical Study 
	Conduct ofan Analytical Study 


	Reviewer 's Comments: 
	• .
	• .
	• .
	There were seven rejected batch mns in the fasting study (Run ID # lAFGI, 4AFGI, 7AFGI, 8AFGI, 9AFGI, 13AFGI and 14AFGI). The fnm provided the specific reasons for those rejections. However, the fnm did not include the original data to supp01i the reasons for batch rejections. Therefore, the fnm will be asked to submit these data for the rejected batches. 

	• .
	• .
	The total number of samples collected from the clinical study was 912. The fnm used 86 samples for incuned samples reanalysis (ISR) testing. A total of 76 out of 86 (88.37%) were found to be within 20% difference. 


	Table 14. Additional Comments on Repeat Assays 
	I Were all SOPs followed? 
	I Were all SOPs followed? 
	I Were all SOPs followed? 
	Pending fum's submission ofraw data for its rejected analytical mns 

	I Did r ecalculation of PK par ameters cha nge the study outcome? 
	I Did r ecalculation of PK par ameters cha nge the study outcome? 
	No 

	I Does the reviewer· agree with the outcome ofthe 1·epeat assays? I H no, r eason for disagreemen t 
	I Does the reviewer· agree with the outcome ofthe 1·epeat assays? I H no, r eason for disagreemen t 
	Pending fum's submission ofraw data for its rejected analytical tuns Please see deficiency comments 


	Summary/Conclusions, Study Assays: 
	• .
	• .
	• .
	At this time, the reviewer is unable to assess the acceptability of the reanalysis of study samples. The reviewer will be able to properly evaluate the reanalysis study samples once the fnm provides all info1mation requested in the Deficiency Comments Section of this review. 

	• .
	• .
	The study assay is incomplete. 
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	4.1.1.4 Pharmacokinetic Results 
	Table 15. Arithmetic Mean Pharmacokinetic Parameters Mean plasma concentrations are presented in Table 19 and Figme 1 
	Test Reference Ratio CV I CV IParameter Unit Mean % Min Max Mean % Min Max (I/R) (b)(4 (b)(4 ~ AUCT pghr/mL 3876.553 24.75 3978.782 22.11 0.97 -AUCl pg hr/mL 4124.660 23.66 4247.587 21.90 0.97 -CMAX pg/mL 586.333 30.89 630.417 31.07 0.93 -TMAX hr 1.250 1.375 0.91 -KE hr-1 0.114 15.50 0.112 14.88 1.02 -THALF hr 6.192 14.44 6.297 15.19 0.98 *Tmax values are presented as median, range 
	Table 16. Geometric Means and 90% Confidence Intervals -Firm Calculated 
	Albuterol Sulfate Inhalation Aerosol .2 x 90 mcg/inhalation .Least Squares Geomehic Means, Ratio ofMeans, and 90% Confidence Inte1'Vals .
	Fasting Bioequivalenc.e Study, Study No. 10825302 
	Fasting Bioequivalenc.e Study, Study No. 10825302 
	Fasting Bioequivalenc.e Study, Study No. 10825302 

	Parameter (units) 
	Parameter (units) 
	Test 
	N 
	RLD 
	N 
	Ratio 
	90% C.I. 

	AUCO-t (hr *pg/ml) 
	AUCO-t (hr *pg/ml) 
	3776.29 
	24 
	3883.37 
	24 
	0.97 
	91.63 -103.20 

	AUCoo (hr *pg/ml) 
	AUCoo (hr *pg/ml) 
	4025.73 
	24 
	4145.78 
	24 
	0.97 
	91.77 ­102.75 

	Cmax (pg/ml) 
	Cmax (pg/ml) 
	562.71 
	24 
	603.18 
	24 
	0.93 
	84.74 -102.70 


	Table 17. Geometric Means and 90% Confidence Intervals -Reviewer Calculated 
	Albutel'Ol Sulfate Inhalation Ael'Osol .2 x 90 mcgllnhalation .Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Intervals .
	Fasting Bioequivalence Study, Study No. 10825302 
	Fasting Bioequivalence Study, Study No. 10825302 
	Fasting Bioequivalence Study, Study No. 10825302 

	Parameter (units) 
	Parameter (units) 
	Test 
	N 
	RLD 
	N 
	Ratio 
	90% C.I. 

	AUCO-t (hr *pg/ml) 
	AUCO-t (hr *pg/ml) 
	3777.60 
	24 
	3883.57 
	24 
	0.97 
	91.67 
	103.21 

	AUCoo (hr *pg/ml) 
	AUCoo (hr *pg/ml) 
	4027.62 
	24 
	4146.43 
	24 
	0.97 
	91.81 
	102.77 

	Cmax (pg/ml) 
	Cmax (pg/ml) 
	562.71 
	24 
	603.18 
	24 
	0.93 
	84.74 
	102.70 
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	Table 18. Additional Study Information, Fasting Study No.10825302 
	DB SAS Program Macros Used (CONTINU, CONTINU2 or CALCKE) Reason(s) for Selecting Above SAS Program Macro Root mean squue en-or, AUCO-t I Root mean square error, AUCoo Root mean square error, Cmax 
	DB SAS Program Macros Used (CONTINU, CONTINU2 or CALCKE) Reason(s) for Selecting Above SAS Program Macro Root mean squue en-or, AUCO-t I Root mean square error, AUCoo Root mean square error, Cmax 
	DB SAS Program Macros Used (CONTINU, CONTINU2 or CALCKE) Reason(s) for Selecting Above SAS Program Macro Root mean squue en-or, AUCO-t I Root mean square error, AUCoo Root mean square error, Cmax 
	CALCKE Please see below 0.1195 0.1138 0.1939 

	TR
	Test 
	Reference 

	I IfCALCKE program is used, please state how many sub,jects used by you for· determining Kel and AUCoo 
	I IfCALCKE program is used, please state how many sub,jects used by you for· determining Kel and AUCoo 
	24 
	24 

	IfCALCKE pl'Ogram is used, please state ifyou agree or disag1·ee with firm's determination of Kel and AU Coo 
	IfCALCKE pl'Ogram is used, please state ifyou agree or disag1·ee with firm's determination of Kel and AU Coo 
	Agree 
	Agree 

	I Indicate the number ofsubjects with the following: 
	I Indicate the number ofsubjects with the following: 

	measurable drug concentrations at 0 h1· 
	measurable drug concentrations at 0 h1· 
	0 
	0 

	fil'St measurable d1·ug concentration as Cmax 
	fil'St measurable d1·ug concentration as Cmax 
	0 
	0 

	Cmax at the first time point 
	Cmax at the first time point 
	0 
	0 

	Were the subjects dosed as mo1·e than one group? 
	Were the subjects dosed as mo1·e than one group? 
	No 


	Ratio of AUCO-t/AUCoo 
	Ratio of AUCO-t/AUCoo 
	Ratio of AUCO-t/AUCoo 

	Treatment 
	Treatment 
	n 
	Mean 
	Minimum 
	Maximum 

	Test 
	Test 
	24 
	0.94 
	0.89 
	0.97 

	Reference 
	Reference 
	24 
	0.94 
	0.87 
	0.97 

	Ifthe minimum rntios less than 0.8, were they due to inadequate sampling schedule? Provide additional comments below. 
	Ifthe minimum rntios less than 0.8, were they due to inadequate sampling schedule? Provide additional comments below. 
	NIA 


	Comments on SAS Program selected, Subject variability, any Tmax differences (if applicable), Pharmacokinetic and Statistical Analysis: 
	• .The reviewer used the SAS code, CALCKE, for statistical analysis of the data. This paiiicular SAS code allows the reviewer to select the values which ai·e used as the time points to calculate the elimination rate constant, Kel (Note: AUCI and THALF ai·e dependent variables), along with other PK parameters. The elimination rate constant (Kel) of the drng was calculated by individually selecting the last fom to five non-zero data points for each subject. The selection of the time points for calculating the
	ANDA 203760. Single-Dose Fasting Bioequivalence Study Review. 
	!. The arithmetic mean and 90% CI of Cmax calculated by the reviewer agree with the firm’s calculations. 
	!. The AUCt values calculated by the reviewer are slightly different from those by the firm. This is more than likely due to the fact that the current reviewer used scheduled sampling times for PK calculation while the firm used actual sampling times for its PK calculation. 
	!. The 90% CI’s for the least squares geometric means of Ln AUC0-t, Ln AUC∞ and LnCmax calculated by the reviewer is consistent with the firm’s calculations and meet the criteria for BE. 
	Was the fasting bioequivalence study acceptable? 
	The firm’s in vivo BE study under fasted conditions is inadequate due to the deficiencies specified in Section 3.10. 
	ANDA203760 .Single-Dose Fasting Bioequivalence Study Review .
	Table 19. Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study 
	Table
	TR
	Test (n=24) 
	Reference (n• 24) 
	Ratio 

	Time (hr) 
	Time (hr) 
	Mean (pg/ml) 
	CV% 
	Mean (pg/ml) 
	CV0k 
	(TIR) 

	0.00 
	0.00 
	0.00 
	0.00 

	0.08 
	0.08 
	114.03 
	69.51 
	86.30 
	103.37 
	1.32 

	0.17 
	0.17 
	226.31 
	63.96 
	191.89 
	84.07 
	1.18 

	0.25 
	0.25 
	307.87 
	55.78 
	256.94 
	74.16 
	1.20 

	0.33 
	0.33 
	370.45 
	53.88 
	327.40 
	65.84 
	1.13 

	0.42 
	0.42 
	410.48 
	49.26 
	390.96 
	64.59 
	1.05 

	0.50 
	0.50 
	453.55 
	46.27 
	434.76 
	59.33 
	1.04 

	0.67 
	0.67 
	484.36 
	43.01 
	486.36 
	48.57 
	1.00 

	0.83 
	0.83 
	509.33 
	40.67 
	518.04 
	41.60 
	0.98 

	1.00 
	1.00 
	517.62 
	40.24 
	537.75 
	37.10 
	0.96 

	1.25 
	1.25 
	507.46 
	35.71 
	551.42 
	35.84 
	0.92 

	1.50 
	1.50 
	507.33 
	34.27 
	532.54 
	31.67 
	0.95 

	2.00 
	2.00 
	451.29 
	30.99 
	491 .13 
	30.96 
	0.92 

	3.00 
	3.00 
	438.88 
	30.06 
	408.67 
	28.95 
	1.07 

	4.00 
	4.00 
	352.29 
	24.62 
	341.50 
	24.62 
	1.03 

	6.00 
	6.00 
	217.25 
	29.10 
	235.08 
	29.83 
	0.92 

	12.00 
	12.00 
	94.96 
	25.94 
	98.23 
	24.07 
	0.97 

	16.00 
	16.00 
	58.64 
	25.34 
	61 .22 
	27.93 
	0.96 

	24.00 
	24.00 
	27.15 
	27.68 
	28.69 
	32.98 
	0.95 


	ANDA 203760. Single-Dose Fasting Bioequivalence Study Review. 
	Figure 1. Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study 
	Figure
	Page 42 of 215. 
	4.2 
	Formulation Data Test Fo1mulation (amendment submission date May 18, 2012) 
	U nit Quantity Reference0/o w/w Per PerComponent canister actuation Function to (1!) (ml!) Standards Active Ingredient: Albuterol sulfate 10H4 Active USPI 1Dff41 Excipients: I (b)T4J,alcohol (b)(4 (ethanol) Pronellant 134a 10) (4 Total weight: 100 I (11)14) 
	RLD Formulation
	10 

	Component Function Supplier I Qty I Qty I Qty/Batch2 Actuatiou Can 120000 C ans {DJ(4 Albute1·0J sulfate1 Active (b)(4 (lj) (l I cohol USP Total Suspension '\'eight· Propellant HFA-134a I (bl\4) Total Weight {D){4 (b)( 
	DARRTS, NDA 021457, Rev-QUALITY·03 (General Review), 11/28/2003, last accessed date: 01115/2014 
	10 

	Page 43 of215 
	RLD Formulation 
	Ingredients Albuterol Sulfate USP I 10lr4l Alcohol USP Propellant HF A 134a 
	Ingredients Albuterol Sulfate USP I 10lr4l Alcohol USP Propellant HF A 134a 
	Ingredients Albuterol Sulfate USP I 10lr4l Alcohol USP Propellant HF A 134a 
	Amount per IActuation {DJ(4) 
	Amount per Canister 
	I (b)(4J 
	%(w1wr 
	1Df(4 ' 

	Total theoretical Weight 
	Total theoretical Weight 
	100 


	Comparison of Test and RLD Formulation 
	Ingredients Test Formulation Reference Difference (%) o/ow/w Formulation o/ow/w 
	1--Al----·o-SulfateUSP'...;...;...;..;..;....;.~.-~-~~~~~~~~-
	-

	bute1-l-_______~~-~~-~~i........;;'-=~~~;;;:;...,~.;...;;...;;.;..;....;.;~.~~.
	1 
	(llm Alcohol .USP .Pro ellant HF A 134a .
	Reviewer's Comments: 
	• .The test product contains lbl~l of Albuterol Sulfate, and i>nifl per actuation; the reference roduct contains lb> -0't Albuterol Sulfate and lb> ,_ e_r...actuation. 
	141
	14

	' 
	~T4 
	reviewer considers the amount of the active ingredient in the test f01mulation, as compared with the RLD formulation, is acceptable. 
	12

	• .
	• .
	• .
	The Agency recommends that the fo1mulations of the generic metered dose inhalers (MD Is) should be qualitatively (Ql) and quantitatively (Q2) the same as the innovator products based on concentration. Qi (Qualitative sameness) means that the generic product contains the same inactive ingredients as the RLD. Q2 (Quantitative sameness) means that the generic product contains all inactive ingredients at concentrations within ± 5% of the concentrations in the RLD. 

	• .
	• .
	The test and RLD products are Q 1 and Q2 essentially the same with respect to the inactive ingredients. The amounts of the inactive ingredient(s) in the test product differ within± 5 percent of those in the reference listed drug. 

	• .
	• .
	The test fo1mulation is acceptable. 


	Calculated by Reviewer DARRTS, ANDA 203760, REV-BIOEQ-07 (Filing Review), 05/24/2012, last accessed date: 01/15/2014 
	11 
	12 

	Is the formulation ofthe Test product Q1 and Q2 same as the Reference product? 
	Is the formulation ofthe Test product Q1 and Q2 same as the Reference product? 
	Is the formulation ofthe Test product Q1 and Q2 same as the Reference product? 
	Yes 

	Is the formulation acceptable? 
	Is the formulation acceptable? 
	ACCEPTABLE 

	Ifnot, why? 
	Ifnot, why? 
	NIA 


	4.3 
	4.3 
	4.3 
	In Vitro Equivalence Testing 

	4.3.1 
	4.3.1 
	Information Common to ALL In Vitro Equivalence Tests 

	4.3.1.1 
	4.3.1.1 
	Batch Information 


	TEST 
	TEST 
	TEST 
	REFERENCE 

	Study Type Bioequivalen ce study (PK and PD Study) 
	Study Type Bioequivalen ce study (PK and PD Study) 
	Lot No. 08MM·050 
	Potency (%w/w) 
	Lot Size Theoretic Actual al Quantit Quantity yUsed (b)(4 
	Manufactu re Date 12/11/2008 
	Lot No. AEA13B 
	Potenc y (%w/ w) '-(6f(4 
	Expirati on Date 6/2010 

	In-Vitro equivalence studies 
	In-Vitro equivalence studies 
	08MM·034 08MM-039 08MM-050 
	11111/2008 11/20/2008 12/11/2008 
	AEA13B AEA12C AEA14A 
	6/2010 7/2010 6/2010 


	Comments: 
	1. .Per the cun ent ANDA Filin uirements for Nasal Products, the lot size (# of 
	13 

	6ff4 .. 
	bottles) The cmrent reviewer a lied the same criterion for Inhalation Products. Since the fum 's theoretical lot size is 
	16114 
	th d 1 . . bl
	e test pro net ot size is accepta e. 
	2. .
	2. .
	2. .
	For each in vitro test, ten (IO) units from each of the three lots of the test product and each of the three lots of the reference product were tested for each. Therefore, for each test a total of 30 units of the test product and 30 units of the reference product were tested. 

	3. .
	3. .
	All the in vitro tests were perfonned on unexpired lots ofreference products. 

	4. .
	4. .
	The batch info1m ation provided by the fmn is adequate. 


	2010 GPhA Annual Meeting, Title "The Orange Book, and ANDA Filing Requirements" presented by Martin Shimer 
	13 

	Page 46 of215 
	Reference ID: 3603913 
	4.3.1.2 Device Comparability 
	(b) (4) 
	Comments: 
	!. The firm submitted the comparative data for three device components: can, valve and actuator. The dimensions of the critical components such as actuator orifice diameter and metering volume are the same for the test and reference product. 
	!. According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the test product should have a dose counter if the reference product has a dose counter. Both the test and reference products have a dose counter. On November 15, 2013, the labeling reviewer requested a consult to the DCR regarding the dose counter system. 
	14

	!. There are two differences on the display of the dose counter system between test and reference products: 1) display of beginning number on the dose counter is different; and 2) refill dose reminder is different. Per DCR consult response, the Perrigo’s proposed
	(b) (4) 
	dose counter system manufactured by 
	dose counter system manufactured by 
	 acceptable and not considered a safety 

	15
	concern. 
	DARRTS ANDA 203760 Vu, Thuyanh 11/15/2013 N/A 11/15/2013 FRM-CONSULT-01(General Consult Request)DARRTS ANDA 203760 Kim, Carol Y 01/13/2014 N/A 01/13/2014 CONSULT REV-CLINICAL-01(General Consult Review) Archive 
	14 
	15 

	! The devices used for the test and reference products were comparable. ! The information provided by the firm is adequate. 
	3 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page 
	3. The actuation methods used by the firm are incomplete. 
	4.3.2 
	Individual In Vitro Test reviews 
	4.3.2.1 Single Actuation Content through Container Life 
	4.3.2.1.1 Study Information 
	Study No. ITP-CBJ-M0050 Study Site Principal Investigator Study Dates SOP No. SOP Effective Date (ljJT4. SOP Title Detennination ofDose Content Unifom:Uty, shot weight, and number of actuations from Albuterol Sulfate HFA Inhalation Aerosol Product (bTf4l Test Method Description Testing Equipment Used (e.g., name, model, etc) Operating Conditions for Testing Equipment Used (e.g., temperature, humidity, etc.) Analytical Method Desc1iption Analytical Equipment Used (e.g .. name. model. etc.) 
	Comments: 
	• .
	• .
	• .
	This is a metered dose inhaler, therefore, the single actuation content (SAC) at beginning, middle and end of the unit life are requested according to the Drng Specific Bioequivalence Guidance of Albuterol Sulfate MDI (recommended April 2003; Revised June 2013). The firm perfo1med the test at the beginning, middle and end lifestages using flow rate 30.0± 1.0 L/min. The USP <601> Apparatus A was used in the SAC testing. 

	• 
	• 
	The fnm did not submit a detailed study repo1t for SAC testing. 


	4.3.2.1.1 Analytical Method Validation for HPLC 
	lnfol'mation Requested 
	lnfol'mation Requested 
	lnfol'mation Requested 

	Analytical method validation report location Study Report Number Analyte I Internal Standard (IS) I Method descl'iption Selectivity 01· Specificity Limitofquantitation Detection Limit I Lineality Range (~tg/mL) Lineal'ity (R2) Accw·acy (% recovery at the high and low concentrations) Precision ­Repeatability Pl'ecision --Intermediate Precision Bench-top stability (hl's(CV%)) (working std solution) I Refrigerator stability (hl's(CV%)) (working std solution) I Stock solution stability (days (CV%)) Fneze-thawst
	Analytical method validation report location Study Report Number Analyte I Internal Standard (IS) I Method descl'iption Selectivity 01· Specificity Limitofquantitation Detection Limit I Lineality Range (~tg/mL) Lineal'ity (R2) Accw·acy (% recovery at the high and low concentrations) Precision ­Repeatability Pl'ecision --Intermediate Precision Bench-top stability (hl's(CV%)) (working std solution) I Refrigerator stability (hl's(CV%)) (working std solution) I Stock solution stability (days (CV%)) Fneze-thawst
	I (b)(41 


	Not Provided
	Dilution integiity 
	IDI (ii 
	Does Firm's SOP include validation .ctitetia? (YIN) .Ifso, list the criteria. .
	Comments on Firm' s SOPs and Acceptable Criteria (Acceptable/ 01· Explain) 
	Comments: 
	• .
	• .
	• .
	The fum should indicate if stock solutions and working standards unde1went freeze-thaw cycles prior to use. If so, the fum will be asked to submit the appropriate data to demonstrate stability. 

	• .
	• .
	The firm did not provide working standards refrigerator stability data. 

	• .
	• .
	Therefore, the HPLC method validation is incomplete. 


	4.3.2.1.1 .Calibration ofManual and/or Automated Spray Pump Actuator (For Single Actuation Content and Priming/Repriming studies) 
	4.3.2.1.2 .Precision 
	Not Provided. 
	4.3.2.1.3 .Ruggedness (by Date) 
	Not Provided. 
	4.3.2.1.4 .Ruggedness (by Analyst) 
	Not Provided. 
	4.3.2.1.5 .Ruggedness (Unit to Unit ifmore than one unit is used) 
	Not Provided. 
	Comments on Method Validation: 
	Did the firm provide a table ofpump specific No .parameters ofeach actuator used for each in vitro .test? (YIN) .Ifyes, please include the table(s) above. .
	Number ofBottles and/or Lots Used in the Validation The reference lots# used in the validation report are .Study AEA13B and AEF75A. .
	~~~~~~~~~~~~~~~~~~---1 
	Does Firm's SOP include validation criteria? (YIN) No Ifso, list the criteria. 
	Comments on Firm' s SOPs and Criteria (Acceptable/ INCOMPLETE or Explain) 
	Comments: The fum did not submit the precision and ruggedness individual and summa1y data for the calibration ofmanual spray pump actuator used in its SAC studies. The fam should conduct the ruggedness studies before conducting the pivotal SAC test and submit the study results using CTD tables. Please note that the fotmat validation summaiy tables for nasal spray products can be referenced (where appropriate) from FDA's website at the following location: dandApproved/ ApprovalApplications/ AbbreviatedNewDru
	http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/HowDrugsareDevelope 

	4.3.2.1.1 Results Summary 
	Table
	TR
	SINGLE ACTUATION CONTENT THROUGH CONTAINER LIFE 

	TR
	Spray # 
	Mean 
	Variability (%CV) 
	Mean Ratio (I/R) 

	Dmg Mass 
	Dmg Mass 
	% label claim 
	Within Lot (n=lO) 
	Between Lot (n=3) 
	Total (n=30) 

	Arith 
	Arith 
	Geo 
	Arith 
	Geo 
	Lot 1 
	Lot2 
	Lot 3 
	Arithm (n=30) 
	Geo (n=30) 

	BEG 
	BEG 
	Test 
	1 
	114 
	113 
	105 
	105 
	4.9 
	6.3 
	3.6 
	l.l 
	5.0 
	1.03 
	1.03 

	Ref 
	Ref 
	1 
	110 
	110 
	102 
	102 
	4.2 
	4.4 
	3.7 
	1.5 
	4.1 
	lj///////~ 

	MID 
	MID 
	Test 
	124 
	118 
	118 
	109 
	109 
	3.8 
	4.3 
	4.2 
	2.5 
	5.3 
	1.05 
	1.05 

	Ref 
	Ref 
	124 
	113 
	113 
	104 
	104 
	4.1 
	3.1 
	3.7 
	0.4 
	4.0 
	~///////~ 

	END 
	END 
	Test 
	200 
	117 
	117 
	108 
	108 
	4.4 
	3.9 
	5.1 
	2.0 
	4.7 
	1.03 
	1.03 

	Ref 
	Ref 
	200 
	113 
	113 
	105 
	105 
	3.8 
	5.0 
	6.1 
	2.1 
	5.2 
	V//////~ 


	NOTE: The drng mass is expressed as Albuterol Sulfate and not the base. 
	6/(ll 
	)(4 
	4.3.2.1.1 Conclusions 
	SINGLE ACTUATION CONTENT THROUGH CONTAINER LIFE REVIEW OF TESTING METHODS: 
	SINGLE ACTUATION CONTENT THROUGH CONTAINER LIFE REVIEW OF TESTING METHODS: 
	SINGLE ACTUATION CONTENT THROUGH CONTAINER LIFE REVIEW OF TESTING METHODS: 

	Is the testing method validated? 
	Is the testing method validated? 
	No, the finn did not submit the validation data for manual actuation 

	Is the Quantitative Analytical Method Validated? (e.g., HPLC) 
	Is the Quantitative Analytical Method Validated? (e.g., HPLC) 
	Yes 

	Is the method sufficiently sensitive? 
	Is the method sufficiently sensitive? 
	Yes 

	Is testing performed as per RLD labeling? 
	Is testing performed as per RLD labeling? 
	Yes 

	Are data measm·ed at both beginning, middle & end lifestages? 
	Are data measm·ed at both beginning, middle & end lifestages? 
	Data are measmed at beginning, middle and end stages. This is according to the Drug Specific Bioequivalence Guidance ofAlbuterol Sulfate MDI. 

	Is testing a single actuation per determination? 
	Is testing a single actuation per determination? 
	Yes 

	Ifyes, what is the ac.tuation number tested? 
	Ifyes, what is the ac.tuation number tested? 
	# 1 (beginning) after priming # 124 (middle) # 200 (end) 

	Are the testing methods acceptable? 
	Are the testing methods acceptable? 
	INCOMPLETE 

	Ifnot, why? 
	Ifnot, why? 
	Due to deficiencies in the method validation 

	STUDY RESULTS: 
	STUDY RESULTS: 

	Are data expressed as actual amount and % of label claim? 
	Are data expressed as actual amount and % of label claim? 
	Yes 

	Is the geo-mean of the test product (% oflabel claim) within 95-105%? 
	Is the geo-mean of the test product (% oflabel claim) within 95-105%? 
	Beginning 
	Yes 

	Middle 
	Middle 
	No 

	End 
	End 
	No 


	Are the PBE results acceptable? 
	Are the PBE results acceptable? 
	Are the PBE results acceptable? 
	Acceptable (pass PBE) 

	If not, why? 
	If not, why? 
	N/A 


	Reviewer Comments on SAC: 
	1.. The RLD labeling of Albuterol Sulfate Metered Dose Inhaler states the following regarding the priming of the inhaler: “You must prime the inhaler to get the right amount of medicine. Prime the inhaler before you use it for the first time or if you have not used it for more than 14 days. To prime the inhaler, take the cap off the mouthpiece of the actuator. Then shake the inhaler well, and spray it into the air away from your face. Shake and spray the inhaler like this 2 more times to finish priming it”.
	16

	2.. 
	2.. 
	2.. 
	In the current ANDA, both the test and reference products were primed three actuations and then performed the SAC testing. This is according to the RLD labeling. Actuation #1 actually is actuation #3. Actuation #124 actually is actuation #126. Actuation #200 actually is actuation #202. 

	3.. 
	3.. 
	After priming, the firm assayed actuation #1, actuation #124 and actuation #200 of the test product and reference products to represent the beginning, middle and end life stages respectively. 

	4.. 
	4.. 
	According to Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, recommended June 2013, SAC testing should be conducted using a flow rate of 28.3 L/min. In the current ANDA, the firm used a flow rate of 30.0 ± 1.0 L/min. The SAC testing in the current ANDA is conducted prior to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI. In addition, the difference is minor. Therefore, the use of 30.0 ± 1.0 L/min flow rate is acceptable. 

	5.. 
	5.. 
	The test product passes the PBE analysis. The firm also provided the PBE analysis results for 95% upper bound. The 95% upper bound of drug mass calculated by the reviewer is slightly different from the firm’s calculations. But the firm did not provide detail calculation procedure. The reviewer could not able to evaluate the firm's PBE analysis. However, this difference does not have impact on the outcome of the study (95% upper bounds from both calculations are less than 0). Please see the summary results o


	Drugs@FDA, Keyword Search: Proair, RLD Label approved on 08/17/2010, last accessed date: 01/06/2013. 
	16 
	http://www.accessdata.fda.gov/drugsatfda docs/label/2010/021457s021lbl.pdf 
	http://www.accessdata.fda.gov/drugsatfda docs/label/2010/021457s021lbl.pdf 


	Parameters 
	Parameters 
	Parameters 
	Firm’s Calculation 
	Reviewer’s Calculation 

	TR
	Reference-Scaled 
	Constant-Scaled 
	Reference-Scaled 
	Constant-Scaled 

	Drug Mass 
	Drug Mass 
	-0.00105 
	-0.00805 
	-0.0005 
	-0.0176 

	Final BE Conclusion Based on 
	Final BE Conclusion Based on 
	Constant-Scaled 
	Constant-Scaled 


	6.. 
	6.. 
	6.. 
	The geo-mean of the test product (% of label claim) for the beginning unit life is within 95­105%. However, the geo-means of the test product (% of label claim) for the middle (109%) and end (108%) of unit life are not within 95-105%. However, the T/R raio of the geometric means are close to 1 (1.05 and 1.03 for mid and end stages respectively). In addition, according to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the test product should pass PBE analysis only. Therefore, it is accep

	7.. 
	7.. 
	The firm did not submit 20% of the HPLC chromatograms from the SAC testing and will be requested to submit this information. 

	8.. 
	8.. 
	The firm did not provide 100% raw numerical data (Analyst’s printouts) for all analytical runs (accepted and rejected) conducted during the HPLC sample analysis of the SAC and Priming & Re-Priming studies. The raw numerical data should include the data of peak area/height for the drug, dilution factor (if any), and the corresponding concentration for each assayed and reassayed sample of all samples, calibration standard samples, and quality control samples. 


	This study is incomplete with deficiencies. 
	4.3.2.1.2 Deficiencies / Recommendations 
	Please see Section 3.10. 
	4.3.2.2 Priming & Re-priming 
	4.3.2.2.1 Study Information 
	Study No. Study site 
	Study No. Study site 
	Study No. Study site 
	TTP·CBJ·MOOSO (b)(41 

	Principal Invesfillator 
	Principal Invesfillator 

	Study dates 
	Study dates 

	SOP No. 
	SOP No. 

	SOP Effective Date 
	SOP Effective Date 

	SOP Title 
	SOP Title 
	Detennination of Dose Content Unifonnity, shot Weight, and Number of actuations from an Albuterol Sulfate HF A Inhalation Aerosol Product. 

	Test Method Description Te.sting Equipment Used (e.g., name. model. etc) Operating Conditions for Testing Equipment Used (e.g .. temperature, humidity. etc .. ) Analytical Method Description Analytical Equipment Used (e.g., name, model, etc) 
	Test Method Description Te.sting Equipment Used (e.g., name. model. etc) Operating Conditions for Testing Equipment Used (e.g .. temperature, humidity. etc .. ) Analytical Method Description Analytical Equipment Used (e.g., name, model, etc) 
	lblT4 


	Comments: 
	1. .
	1. .
	1. .
	The fnm's labeled actuation #1 is actual actuation #4 (following 3 priming actuations as specified in the dmg product label). 

	2. .
	2. .
	The RLD labeling of Albuterol Sulfate Inhalation Aerosol states that when 14 or more days have elapsed since the last use, the pump should be reprimed with 2 actuations. 


	Therefore, a repriming study is necessary for the cun:ent application. The firm stored the products and then tested the repriming on Day 15. 
	3. .
	3. .
	3. .
	The fnm stored the containers in valve down position without being actuated before priming and repriming. The bottles were shaken as per the RLD labeling prior to use. 

	4. .
	4. .
	The fnm did not submit a detailed study repo1t for priming and re-priming testing. The fnm will be asked to submit this inf01mation. 

	5. .
	5. .
	As per the in vitro SllIIlillary tables submitted by the fnm, the priming and re[primin, 


	[ tudy was conducted between Febma1y -April 2009. However, the fnm's SOP lbn (bTffor priming and re-priming testing was effective on 06/17/2011. The 
	4 
	4 

	.....,..,,,-,,----:--'
	fnm will be asked to provide explanation. 
	4.3.2.2.2 Analytical Method Validation for HPLC Please refer to the method validation for SAC test. 
	4.3.2.2.3 Results Summary -Priming & Re-Priming 
	PRIMING Number ofactuations used to prime each product= 3 Actuation number used for testing each product = # 1 Mean Variabili %C Between Lot Spray Drug Mass % label claim Within Lot (n= lO)# Ari th Geo Arith Geo Lot 1 Lot2 Lot3 (n=3) Test 114 113 105 105 4.9 6.3 3.6 1.1 Ref 110 110 102 102 4.2 4.4 3.7 1.5 RE-PRIMING Mean Ratio (T/R) Total (n=30) Geo n=30 5.0 4.1 Period oftime each roduct was stored in the vertical osition following nasals ra s onl = 14 da s roduct = # 5 Mean Variability % C Mean Ratio Spray
	4.3.2.2.4 Conclusions 
	PRIMING & RE-PRIMING REVIEW OF TESTING METHODS: 
	PRIMING & RE-PRIMING REVIEW OF TESTING METHODS: 
	PRIMING & RE-PRIMING REVIEW OF TESTING METHODS: 

	Is the testing method validated? 
	Is the testing method validated? 
	No 

	PRIMING 
	PRIMING 
	Number of actuations required 
	3 priming actuations 

	Is priming conducted as per RLD label? 
	Is priming conducted as per RLD label? 
	Yes 

	RE-PRIMING 
	RE-PRIMING 
	Number of actuations required 
	3 repriming actuations 

	Is re-priming conducted as per RLD label? 
	Is re-priming conducted as per RLD label? 
	Yes 

	Is testing a single actuation per determination? 
	Is testing a single actuation per determination? 
	Yes 

	Ifyes, what is the actuation number tested? 
	Ifyes, what is the actuation number tested? 
	# 1 (after 3 priming actuations) for priming and# 5 (after 3 repriming actuations) for repriming 

	Are studies performed on products stored in the valve-upright position? (nasal spray only) 
	Are studies performed on products stored in the valve-upright position? (nasal spray only) 
	No, valve down position 

	Are the testing methods acceptable? 
	Are the testing methods acceptable? 
	INCOMPLETE 

	Ifnot, why? 
	Ifnot, why? 
	See deficiency section for details 

	STUDY RESULTS: 
	STUDY RESULTS: 

	PRIMING 
	PRIMING 
	Is the geo-mean of the test product (% oflabel claim) within 95-105%? 
	Yes 

	RE-PRIMING 
	RE-PRIMING 
	Is the geo-mean of the test product (% oflabel claim) within 95-105%? 
	Yes 

	Are the PBE results acceptable? 
	Are the PBE results acceptable? 
	ACCEPTABLE (pass PBE) 

	Ifnot, why? 
	Ifnot, why? 
	NIA 


	Reviewer Comments on Priming: 
	1. .The RLD label states that "You must prime the inhaler to get the right amount of medicine. Prime the inhaler before you use it for the first time or ifyou have not used it for more than 14 days. To prime the inhaler, take the cap off the mouthpiece of the actuator. Then shake the inhaler well, and spray if into the air away from your face. Shake and spray the inhaler like this 2 more times to finish priming it". 
	2. .
	2. .
	2. .
	2. .
	For priming, the inhaler was primed by wasting the first 3 actuations for both the test and reference products and actuation# 4 (or actuation # 1 after priming) was used for testing. 


	3. .
	3. .
	3. .
	For re-priming, the firm mentioned that the inhaler was stored for at least two weeks (14 days) valve down, without being actuated, prior to re-prime data collection. After 14 days, the inhaler was primed 3 times and actuation # 5 was used for re-priming testing. 



	4.. 
	4.. 
	4.. 
	The test product passes the PBE analysis for both priming and re-priming. The firm also provided the PBE analysis results for 95% upper bound. The 95% upper bound of drug mass calculated by the reviewer is slightly different from the firm’s calculations. But the firm did not provide detail calculation procedure. The reviewer could not able to evaluate the firm's PBE analysis. However, this difference does not have impact on the outcome of the study (95% upper bound from both calculations are less than 0). P

	5.. 
	5.. 
	The firm did not submit 20% of the chromatograms from the priming and re-priming testing and will be requested to submit this information. 

	6.. 
	6.. 
	The firm did not provide 100% raw numerical data. 


	Parameters 
	Parameters 
	Parameters 
	Firm’s Calculation 
	Reviewer’s Calculation 

	TR
	Reference-Scaled 
	Constant-Scaled 
	Reference-Scaled 
	Constant-Scaled 

	Prime 
	Prime 
	0.00234 
	-0.00710 
	-0.0005 
	-0.0176 

	Prime: Final BE Conclusion Based on 
	Prime: Final BE Conclusion Based on 
	Constant-Scaled 
	Constant-Scaled 

	Reprime 
	Reprime 
	0.00005 
	-0.00666 
	-0.0031 
	-0.0162 

	Reprime: Final BE Conclusion Based on 
	Reprime: Final BE Conclusion Based on 
	Constant-Scaled 
	Constant-Scaled 


	4.3.2.2.5 Deficiencies / Recommendations – Priming & Re-Priming 
	Please see deficiency comments in section 3.10. 
	4.3.2.3 Droplet Size Distribution by Laser Diffraction (For Information Only) 
	4.3.2.3.1 Study Information 
	Study No. TTP-CBJ-MOOSO Pait 1 Study site Principal Invesfillator Study dates SOP No. SOP Effective Date (b)(4 SOP Title Pa1ticle Size Distribution (PSD) of an Albuterol Sulfate HFA Inhalation Aerosol by Laser Diffraction Testing Method Description (including DSD ti>n measurement over entire life ofspray, folly developed phase, etc) Study Distances (distances from actuator orifice) Testing Equipment Used (e.g., nan1e, model, etc) Ope1·ating Conditions for Testing Equipment Used (e.g., temperatme, humidity, 
	Comments: 
	• .
	• .
	• .
	According to the Thug Specific Bioequivalence Guidance of Albuterol Sulfate MDI (recommended April 2013; Revised June 2013), the Agency does not recommend laser diffraction for particle size distribution test. Therefore, the reviewer did not review this study. 

	• .
	• .
	The firm did not submit the detailed study rep01t. 


	Please note that the following summa1y tables as provided by the fnm are listed here for infonnation purposes only. The reviewer did not perfonn statistical analysis for the finn's panicle size dist1ibution by laser diffraction. 
	Table
	TR
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	TR
	!blT 

	Reference ID: 3603913 
	Reference ID: 3603913 


	4.3.2.3.2.4 Intermediate Precision (By Unit) 
	Not Provided 
	Number ofBottles and/or· Lots Used .in the Validation Study .
	Does Firm's SOP include validation .ctiteria? (YIN) .Ifso, list the criteria. .
	Comments on Firm' s SOPs and Criteria (Acceptable/ 01· Explain) 
	Not Provided 
	Not Provided 
	Not Provided 

	Not Provided 
	Not Provided 

	Not Provided 
	Not Provided 


	Comments: The fum only provided the validation summaiy info1mation. The fum did not provide method validation SOP and method validation report. Since, this study is not required according to the Drng Specific Bioequivalence Guidance ofAlbuterol Sulfate MDI, the fum will not be asked to provide any inf01mation. 
	4.3.2.3.3 .Results Summary -Droplet Size Distribution by Laser Diffraction .(Calculated by the firm) .
	4.3.2.3.4 Conclusions 
	DROPLET SIZE DISTRIBUTION BY LASER DIFFRACTION REVIEW OF TESTING METHODS: 
	DROPLET SIZE DISTRIBUTION BY LASER DIFFRACTION REVIEW OF TESTING METHODS: 
	DROPLET SIZE DISTRIBUTION BY LASER DIFFRACTION REVIEW OF TESTING METHODS: 

	Are ~20% of the time-history plots provided by the firm? 
	Are ~20% of the time-history plots provided by the firm? 
	Yes 

	Are data measm·ed at the fully-developed phase only? 
	Are data measm·ed at the fully-developed phase only? 
	Not Reviewed 

	Is the testing method validated? 
	Is the testing method validated? 
	Not Reviewed 

	Is testing conducted as per RLD labeling? 
	Is testing conducted as per RLD labeling? 
	Not Reviewed 

	Is testing a single actuation per determination? 
	Is testing a single actuation per determination? 
	Not Reviewed 

	Ifyes, what is the actuation number tested? 
	Ifyes, what is the actuation number tested? 
	Not Reviewed 

	Is an example ofinstrument setup/operating conditions included? 
	Is an example ofinstrument setup/operating conditions included? 
	Not Reviewed 

	Are data reported per volume (mass) & not droplet counts? 
	Are data reported per volume (mass) & not droplet counts? 
	Not Reviewed 

	Are data measm·ed at both beginning & end lifestages? 
	Are data measm·ed at both beginning & end lifestages? 
	Not Reviewed 


	DROPLET SIZE DISTRIBUTION BY LASER DIFFRACTION 
	Are data measured at two distances from actuator orifice? 
	Are data measured at two distances from actuator orifice? 
	Are data measured at two distances from actuator orifice? 
	Not Reviewed 

	Which two distances are tested? 
	Which two distances are tested? 
	Not Reviewed 

	Are the two testing distances between 2 -7 cm? 
	Are the two testing distances between 2 -7 cm? 
	Not Reviewed 

	Are the two testing distances separated by :::: 3 cm? 
	Are the two testing distances separated by :::: 3 cm? 
	Not Reviewed 

	Are the testing methods acceptable? 
	Are the testing methods acceptable? 
	N/A 

	Ifnot, why? 
	Ifnot, why? 
	NIA 


	STUDY RESULTS: 
	STUDY RESULTS: 
	STUDY RESULTS: 

	Are the PBE 
	Are the PBE 
	Dso 
	Distance 1 (3 ctn) Distance 2 (6 ctn) 
	NIA NIA 

	results acceptable? 
	results acceptable? 
	SPAN 
	Distance 1 (3 cm) Distance 2 (6 cm) 
	NIA NIA 

	Ifnot, why? 
	Ifnot, why? 
	NIA 


	4.3.2.3.5 Deficiencies I Recommendations -Laser Diffraction 
	NIA 
	4.3.2.4 erod_v_namic_P~ticle Size Distribution (APSD) by ______ b_TC'-Cascade 
	1
	4 

	4.3.2.4.1 Study Information 
	Study No. TTP-CBJ-M0050 Prut 1 (b)('l Study site Principal Investigator I Study dates I SOP No. I SOP Effective Date SOP Title Standard Operating Procedure for Next Generation Phannaceutical Impactor tllJT4 Testing Method Description Testing Equipment Used (e.g., name, model, etc) Operating Conditions for Testing Equipment Used (e.g., temperature, humidity, etc ..) Analytical Method Description Analytical Equipment Used (e.g., name, model, etc) 
	Comments: 
	1. .
	1. .
	1. .
	The fnm should darify whether the testing was conducted per the RLD labeling (e.g. the units were primed 2 times when tested at the beginning of lifestage) and what were the sequential number of the actuation tested for each product. 

	2. .
	2. .
	As er the in vitro summa1y table submitted by the fnm, SOP >rr
	4 



	!bl<was used for cascade im action testing. However, the fnm Cbll<t The fnm mentioned the significant changes between the two versions and there are no major differences between the two versions. Therefore, the fnm will not be asked to submit (tifll of the SOP. 
	4 
	submitted SOP 
	4

	3. .The fum did not provide the study report for the cascade impaction testing. The fum will be asked to provide this inf01mation. 
	4.3.2.4.2 .Validation Summary Table for Particle Size Distribution by Cascade .Impactor .
	4.3.2.4.2.1 Analytical Method Validation for HPLC 
	________::.____________
	1--------------------(lj)~l 
	1--------------------(lj)~l 
	1--------------------(lj)~l 

	I Infol'mation Requested 
	I Infol'mation Requested 
	I 

	I Analytical method validation l'epol't location 
	I Analytical method validation l'epol't location 
	I 

	I 
	I 
	Study Repo•'I Numb" 


	Analyte I Internal Standard (IS) I Method desc1iption 
	I 

	Selectivity OI' Specificity 
	Limit ofquantitation .Detection Limit .I Linearity Range (mcg/mL) .Linearity (R) .
	I 
	I 
	I 
	2

	Acc.w·acy (% l'ecovery at the high and low concentmtions) 
	Precision -.Repeatability 
	Pl'ecision --Intermediate Precision 
	10)(4
	I 
	I 
	I 

	Bench-top stability (bi's) (wol'king std solution) 
	Bench-top stability (bi's) (wol'king std solution) 

	Ref1igel'ator stability (hrs) (working std solution) Stock solution stability (days) 
	Ref1igel'ator stability (hrs) (working std solution) Stock solution stability (days) 

	Fl'eeze-tbaw stability (cycles) 
	Fl'eeze-tbaw stability (cycles) 

	Robustness 
	Robustness 

	Dilution integiity 
	Dilution integiity 


	Does Fil'm's SOP include validation 
	Does Fil'm's SOP include validation 
	Does Fil'm's SOP include validation 
	The fum's method validation report includes the validation criteria 

	clitelia? (YIN) 
	clitelia? (YIN) 

	Co1DJDents on Firm's SOPs and 
	Co1DJDents on Firm's SOPs and 
	Acceptable 

	Cl'itel'ia (Acceptable/ Ol' Explain) 
	Cl'itel'ia (Acceptable/ Ol' Explain) 


	Comments: 
	• 
	• 
	• 
	• 
	The fum should indicate if stock solutions and working standards unde1went freeze-thaw 

	cycles prior to use. If so, the fum will be asked to submit the appropriate data to demonstrate stability. 

	• 
	• 
	The firm did not provide working standards refrigerator stability data. 


	4.3.2.4.2.2 Validation Table for Cascade Impaction 
	(ti)1'1 
	Number ofBottles and/or Lots Used in the Validation Study 
	Does Firm's SOP include validation ctite1ia? (YIN) 
	Comments on Firm' s SOPs and .Criteria (Acceptable/ or Explain) .
	Reference lot #AEA13B Reference lot #PAEF75A 
	Reference lot #AEA13B Reference lot #PAEF75A 
	Reference lot #AEA13B Reference lot #PAEF75A 

	Yes 
	Yes 

	Acceptable 
	Acceptable 


	Comments: 
	1. .The fnm did not specify how many quality control samples were used in the analytical runs. According to the Guidance for Industry: Bioavailability and Bioequivalence Studies for Nasal Aerosols and Nasal sprays for Local Actions (April 2003): "ana~ytical nms include at least three or more concentrations of quality control samples that represent the entire range of the standard curve or the expected concentration range ofsamples from the various stages ofthe CI. " The fnm will be asked to address the abov
	2.. 
	2.. 
	2.. 
	The firm did not provide chromatograms respective of sample analysis. The firm will be asked to provide at least 20% of the chromatograms selected sequentially of the analytical study and summary table include the follows: sample ID, acquisition date and time, analyte peak area, analyte concentration, calculated concentration, analyte retention time, etc. 

	3.. 
	3.. 
	The firm did not provide 100% raw numerical data (Analyst’s printouts) for all analytical runs (accepted and rejected) conducted during the HPLC sample analysis of the APSD by Cascade Imapctor study. 


	4.3.2.4.3. Results Summary – Aerodynamic Particle Size Distribution by Cascade Impactor (CI) 
	Comments: 
	(b) (4) 
	1.. The aerodynamic particle size distribution was determined using 
	(b) (4) 
	 HPLC was used for sample analysis. Cascade impaction performed on the product has been done by analyzing the amount of drug deposited on various stages of the impactor. This study was evaluated on three batches of reference product and three batches of test product. Ten replicate samples for each batch of the test and reference products were measured. 
	(b) (4) 
	2. 
	(b) (4) 
	(b) (4) 
	(b) (4) 

	3.. The reviewer calculated the mean values of the amount of drug on each individual stage, mass balance (MB), mass median aerodynamic diameter (MMAD), geometric standard deviation (GSD) and fine particle dose (FPD) 
	(b) (4) 
	4.. Per Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI: 
	“Equivalence based on: PBE analysis of impactor-sized mass (ISM). The CI profiles representing drug deposition on the individual stages of the CI along with the mass median aerodynamic diameter (MMAD), geometric standard deviation (GSD) and fine particle mass (FPM) should be submitted as supportive evidence for equivalent APSD”. 
	5.. Currently, FDA does not have a well-defined criterion for evaluating the data for this test. The FDA has relied on a weight of evidence, including PBE analysis of certain key parameters which characterize the particle size distribution, together with a statistical approach for comparing the distribution profiles, namely modified Chi-square ratio 
	method, to detennine the equivalence of the test product (as compared with corresponding strengths of the RLD). Cunently, the following criteria are considered for APSD equivalence: 
	17
	18

	I. PBEon SAC 
	l>f('f
	II. PBE on Impactor Size Mass 
	(b)(4 
	III. Modified Chi-square ratio method analysis on Impactor Sized Mass stages <bf<<J 
	lfjf( 
	6. The reviewer employeed the above criteria for this application: 
	I. PBE on SAC: refer to SAC test section; 
	II. PBE on Impactor Size Mass (ISM): result indicated that ISM passed PBE analysis 
	(llJT4l 
	A Stability Analysis ofa Modified Version of the Chi-Square Ratio Statistic: Implications for Equivalence Testing ofAerodynamic Paiticel Size Distribution; Benjamin Weber, Guenther Hochhaus, Wallace Adams, Robert Lionberger, Bing Li, Yi Tsong, and Sau L. Lee; The AAPS Joumal, Published online: 25 Sept. 2012. Respiratory Drug Delivery 2012; Webber Et al., Evaluation ofStatistical Methods for Detennining Equivalence of Aerodynamic Particle Size Disti·ibution. 
	17 
	18 

	(b) (4) 
	7. As supporting evidence, the reviewer also run PBE Analysis and Geometric Mean Ratio for other critical parameters, the results are showing below: 
	! 
	! 
	! 
	The PBE analysis results for each individual deposition site (S1 to S7, MOC and throat), as well as for MB, MMAD, FPD (sum of stages 3-7, filter and MOC) and GSD. Based on the PBE analysis, all of these parameters passed PBE analysis except for stage 1, 2 and 3. The results are summarized in the table below (refer to the end of section for detailed PBE analysis). 

	! 
	! 
	According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the ISM is the sum of the drug mass on all stages of the CI plus the terminal filter, but excluding the top CI stage (S1). The ISM data provided by the firm included the drug mass from stage 1 as well. Therefore, the reviewer calculated the ISM excluding the data from the top stage and this value was used in the statistical analysis. 

	TR
	(b) (4) 


	!. The reviewer calculated the ratio of the geometric mean of T/R for each individual deposition site (S1 to S7 and throat), as well as MB, MMAD, FPD, GSD and ISM. All those parameters fell within 90-111% except S1, S2, S3, S6, S7 and MOC. The results are summarized in the table below. 
	(b) (4) 
	12 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this 
	page 
	4.3.2.4.4 Conclusions 
	DRUG IN SMALL PARTICLES I DROPLETS PER ACTUATION REVIEW OF TESTING METHODS: 
	DRUG IN SMALL PARTICLES I DROPLETS PER ACTUATION REVIEW OF TESTING METHODS: 
	DRUG IN SMALL PARTICLES I DROPLETS PER ACTUATION REVIEW OF TESTING METHODS: 

	Is the testing method for CI test validated? 
	Is the testing method for CI test validated? 
	Incomplete 

	Is the analytical method (e.g. HPLC) validated? 
	Is the analytical method (e.g. HPLC) validated? 
	Incomplete 

	Is the analytical method sufficiently sensitive? 
	Is the analytical method sufficiently sensitive? 
	Yes 

	Is testing conducted as per RLD labeling? 
	Is testing conducted as per RLD labeling? 
	Not Provided 

	What is the size of the induction port (or expansion chamber) used for testing? 
	What is the size of the induction port (or expansion chamber) used for testing? 
	NIA 

	Are ~ 10 actuations used for cascade impactor study? 
	Are ~ 10 actuations used for cascade impactor study? 
	Not Provided 

	If>l actuation, what is the # of actuations used? 
	If>l actuation, what is the # of actuations used? 
	Not Provided 

	Are the testing methods acceptable? 
	Are the testing methods acceptable? 
	INCOMPLETE 

	Ifnot, why? 
	Ifnot, why? 
	The finn should provide the missing validation data for HPLC and quality control samples used in the analytical runs. 

	STUDY RESULTS: 
	STUDY RESULTS: 

	Is drug deposition reported in mass units? 
	Is drug deposition reported in mass units? 
	Yes 

	Is the mass balance data reported? 
	Is the mass balance data reported? 
	Yes 

	Results 
	Results 
	Does Impactor Size Mass data pass PBE? 
	Yes 

	Does ISM data pass modified chi-square ratio test? 
	Does ISM data pass modified chi-square ratio test? 
	Yes 

	Do mass median aerodynamic diameter (MMAD), geometric standai-d deviation (GSD) and fine particle mass (FPM) pass PBE? 
	Do mass median aerodynamic diameter (MMAD), geometric standai-d deviation (GSD) and fine particle mass (FPM) pass PBE? 
	Yes 

	Ifresults not acceptable, why? 
	Ifresults not acceptable, why? 
	see comments below 


	Comments: 
	Page 92 of215 
	1.. 
	1.. 
	1.. 
	According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the aerodynamic particle size distribution (APSD) should be performed at both beginning and end lifestages of the product. However, in the current submission, the firm conducted the testing only at the beginning lifestage. Therefore, the firm will be asked to conduct APSD testing at the end lifestage of the product. 

	2.. 
	2.. 
	The APSD test was performed using a flow rate of 30 ± 0.5 L/min. The USP <601> Apparatus A was used in the test. This is according to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI. 

	3.. 
	3.. 
	The firm did not provide the number of actuations and actuation numbers used in the cascade impaction testing. The firm will be asked to provide this information. 

	4.. 
	4.. 
	The APSD conducted by the firm is inadequate. 


	4.3.2.4.5 Deficiencies / Recommendations 
	Please see Section 3.10 for deficiency comments. 
	4.3.2.5 Spray Pattern 
	Study Information Study No. 
	Study Information Study No. 
	Study Information Study No. 
	TTP-CBJ-M0062 MV 

	TR
	(b)('l 

	Study site 
	Study site 
	I 

	Principal Investigator 
	Principal Investigator 

	Study dates 
	Study dates 

	TR
	I 

	SOP No. 
	SOP No. 


	SOP Effective Date 
	SOP Title 
	Table
	TR
	1DJT4 

	Testing Method Descr·iption 
	Testing Method Descr·iption 

	TR
	3 cm: actuation# 2 -8 (beginning ofuse life) 

	Study Distances (distances from actuator orifice) 
	Study Distances (distances from actuator orifice) 
	6 cm: actuation # 3 -5 (beginning ofuse life) 

	TR
	NOTE: The firm used only one actuation for spray pattem analysis. 

	Testing Equipment Used 
	Testing Equipment Used 
	TD
	Figure

	1r>Jlit 

	(e.g .. name, model. etc) Image Analysis Apparatus Used 
	(e.g .. name, model. etc) Image Analysis Apparatus Used 

	Operating Conditions for 
	Operating Conditions for 

	Te.sting Equipment Used 
	Te.sting Equipment Used 

	(e.g .. temperature. humidity. etc.) 
	(e.g .. temperature. humidity. etc.) 

	Analytical Method Description 
	Analytical Method Description 
	NIA 

	Analytical Equipment Used 
	Analytical Equipment Used 
	NIA 


	(e.g., name, model, etc) 
	ltilT"!Actuation Station ll"~naging System 
	10

	Comments: 
	1. .According to the in vitro summary table ,wovided by the fum, the effective date of both 
	1111 4
	SOP #s .was Janua1y 8, 2009. However, according to 
	l>H'f
	the SOP #s , the effective date of both the SOPs was July 21, 2011. The fnm will be asked to clarify this discrepancy. 
	2. .The fum did not provide the study repo1t for the spray pattern study. The fum will be asked to provide this inf01mation. 
	4.3.2.5.1 Validation Summary Table for Spray Pattern 
	4.3.2.5.1.1 .Precision Table 9.2.l Precision 
	Table
	TR
	Area (mm" 2) 
	OrnlitY Ratio 

	TR
	Dist l 30mm 
	Dist 2 60 mm 
	Dist l 30 mm 
	Dist 2 60 mm 

	Mean 
	Mean 
	174.8 
	383.6 
	1.129 
	1.148 

	o/oRSD 
	o/oRSD 
	3 
	3 
	2 
	3 

	Range 
	Range 
	(b)(4j 


	30 mm Distance 
	Analyst 
	Analyst 
	Analyst 
	Sample# 
	D-•n (mm) 
	Dmu (mm) ))1' 

	Analyst I 
	Analyst I 
	I 

	2 
	2 

	3 
	3 

	4 
	4 

	5 
	5 

	6 
	6 

	7 
	7 

	8 
	8 

	9 
	9 

	IO 
	IO 

	Mean Analyst 1 (n = I0) 
	Mean Analyst 1 (n = I0) 
	14.0 
	15.8 

	%RSD (n = IO) 
	%RSD (n = IO) 
	2% 
	Io/o 


	Analyst 
	Analyst 
	Analyst 
	Samole# I 
	Dmin {mm) 
	Dmax (mm} 
	lm1l 

	2 3 
	2 3 

	4 
	4 

	Analyst 2 
	Analyst 2 
	5 6 

	7 
	7 

	8 9 
	8 9 

	10 
	10 

	Mean Analyst 2 (n = %RSD (n = 10) 
	Mean Analyst 2 (n = %RSD (n = 10) 
	I0) 
	13.6 3% 
	15.6 2% 


	Overall Mean (n = 20) .13.8 15.7 
	% RSD (n = 20) .3°10 2°10 
	Anal st I to Anal st 2 Com arison 
	Acee tance Criterion 
	Acee tance Criterion 
	Acee tance Criterion 
	Dmin 
	mm 
	Dmn 
	mm 

	ANOVA (a > 0.05) 
	ANOVA (a > 0.05) 
	Fail 
	Pass 

	TR
	0.01 
	0.12 

	% Difference in Mean 
	% Difference in Mean 
	2.9°/o 
	1.4o/o 


	60 mm Distance 
	Analyst Sample # I 2 3 4 Analyst I 5 6 7 8 9 10 Mean Analyst l (n = 10) %RSD (n = 10) 
	Analyst Sample # I 2 3 4 Analyst I 5 6 7 8 9 10 Mean Analyst l (n = 10) %RSD (n = 10) 
	Analyst Sample # I 2 3 4 Analyst I 5 6 7 8 9 10 Mean Analyst l (n = 10) %RSD (n = 10) 
	D min (mm) 20.7 2% 
	D mu (mm) 1 J (b)l 23.7 2% 

	Analyst Sample# I 2 3 4 Analyst 2 5 6 7 8 9 10 Mean Analyst 2 (n = I 0) %RSD (n = 10) 
	Analyst Sample# I 2 3 4 Analyst 2 5 6 7 8 9 10 Mean Analyst 2 (n = I 0) %RSD (n = 10) 
	Dm.Jmm) 20.5 2% 
	Dm..._, mm 23.7 4% (b1T4 ---

	Overall Mean (n =20) % RSD (n = 20) 
	Overall Mean (n =20) % RSD (n = 20) 
	20.6 2% 
	23.7 3% 


	Anal arison 
	Acee tance Criterion ANOVA (a > 0.05) % Difference in Mean D · mm PASS 0.48 0.7°/o o.... mm PASS 0.98 O.Oo/o 
	4.3.2.5.1.2 Intermediate Precision (By Date) Not Provided 
	4.3.2.5.1.3 Intermediate Precision (By Analyst) 
	Table 9.2.2 Inter mediate Precision (By Analyst) 
	Table 9.2.2 Inter mediate Precision (By Analyst) 
	Table 9.2.2 Inter mediate Precision (By Analyst) 

	Analyst 1 
	Analyst 1 
	AnalmmA2) 
	Onlitt Ratio 

	TR
	Dist 1 
	Dist 2 
	Dist 1 
	Ditt2 

	TR
	30 mm 
	60 mm 
	30mm 
	60 mm 

	l\lean, o = 10 
	l\lean, o = 10 
	174.8 
	383.6 
	1.129 
	1.148 

	% RSD 
	% RSD 
	3 
	3 
	2 
	3 

	.~? 
	.~? 
	Area (mm" ?) 
	Ovalih· Ratio 

	TR
	Dist 1 
	Dist 2 
	Dist 1 
	Dist 2 

	TR
	30 mm 
	60 mm 
	30 mm 
	60 mm 

	'.\lean, o = 10 
	'.\lean, o = 10 
	169.4 
	383.8 
	1.147 
	1.1 57 

	% RSD 
	% RSD 
	4 
	5 
	3 
	3 

	% Difference (Analyst 1 n ..-\nal\'St 2) 
	% Difference (Analyst 1 n ..-\nal\'St 2) 
	3.1 
	0.0 
	1.6 
	0.7 

	Interday %RSD 
	Interday %RSD 
	4 
	4 
	2 
	3 


	4.3.2.5.1.4 Robustness 
	Table 9.3.1 Robustne-;s: End of Stroke force on Spray Pattern ~leasured 30 mm and 60 mm from the Edf:\ :\I '
	n o . ctuaro1· outh1p1ece
	_ OnJin· JOmm I Area (mm2) 30 mm (b)(4 :\lean, n = 5 1.131 1.110 L1 17 171.8 166.1 167.4 %RSD 2 2 2 6 4 2 
	Onlity60mm I Area (mm2) 60 mm I (b)(4 :\lean, n = 5 1.127 1.158 L161 380.8 3903 386.1 %RSD s 3 5 5 6 6 
	30 mm Distance 
	Dmin mm}___._ __;D{mm~
	,,_ __ ;;;_Jma =~---(lji~t
	MDI 
	Number 
	\Dl\4 
	1 
	2 3 
	2 3 
	2 3 
	--

	4 
	4 

	5 Mean 0/oRSD ANOVA 
	5 Mean 0/oRSD ANOVA 
	13.9 2°/o 
	13.8 2°/o PASS 
	13.7 1o/o 
	15.7 401o 
	15.3 2°10 PASS 
	15.3 2°10 
	-

	a> 0.05 
	a> 0.05 
	(0.40) 
	(0.26) 

	Ratio (Max/Min) 
	Ratio (Max/Min) 
	1.01 
	l.03 


	60 mm Distance 
	MDI Number I 2 3 4 5 Mean 0/oRSD ANOVA a> 0.05 Ratio (Max/Min) 20.8 2°/o Dmin (mm) I Dm... (mm} ~+ (b)(4 -----20.7 20.5 23.4 23 .9 23.8 4o/o 2% 5o/o 3% 4% PASS PASS (0.70) (0.74) 1.02 1.02 
	Table 9.3.2 Robustness: Actuation Yelocity on Spray Pattern l\Ieasured 30 mm and 60 the End of Actuator :'\Iouthpiece 
	mm from 

	Onlity30 mm I Area (mm2) 30 mm (b)(41 :\lean, n = 5 1.110 1.110 1.129 164.8 166.1 168.9 % RSD 3 2 1 6 4 4 0¥ality 60 mm Area (mm1) 60 mm (b)(4) -l\Iean, n = 5 L129 1.158 1.163 393.4 390.3 393.4 % RSD 1 3 3 7 6 3 
	30 mm Distance 
	MDI Dmin (mm) I Dm.­(mm) I ·1orr.c Number 1 lDl\4j­2 3 -4 -5 Mean 13.7 13.8 13.8 15.2 15.3 15.6 0/oRSD 5% 2°/o 1o/o 2%) 2o/o 2% ANOV A Pass Pass a > 0.05 (0.92) (0.21) Ratio 1.01 1.03(Max/Min) 
	60 mm Distance 
	MDI DminJmm) I D •• lmm) -lDHJ Number I (D)(4J­-2 3 -4 -5 Mean 21.1 20.7 20.8 23.8 23.9 24.2 0/oRSD 3% 4o/o 1% 4% 3% 2% ANOVA PASS PASS Cl> 0.05 (0.63) (0.65) Ratio 1.02 1.02(Max/Min) 
	Table 9.3.3 Robustness: Camera Distance on Spray Pattern I\Ieasund 30 mm and 
	60 from the fo Actuator :\louthp1ece
	mm 
	Ed

	. 
	n 

	2
	Onlitr30mm Area (mm) 30 mm 
	I 

	(b){4J 
	-
	1.ll8 
	163.0 
	166.1 
	164.6 
	:\lean. n =5 
	1.108 
	1.llO 
	3 
	3 
	4 
	4
	3 
	2
	% RSD 
	Figure
	Area (mm) 60 mm
	Figure
	2

	Onlitr60mm 
	(b)(41 
	1.158 
	1.146 
	384.0 
	390.3 
	392.5 
	1.156
	:\lean. n = 5 
	6 
	2
	%RSD 
	3 
	3 
	2 
	6 
	Figure
	30 mm Distance 
	MDI Number 1 2 3 4 5 Mean 13.8 0/oRSD 2o/o ANOVA a > 0.05 Ratio (Max/Min) Dmin (mm} Dmax (mm} c(bTliJ (D)(4 ---­13.8 13.7 15.3 15.3 15.3 2% 2% 3% 2%> 3% Pass Pass (0.71) (1.00) 1.01 1.00 
	60 mm Distance 
	MDI Number 1 2 3 4 5 Mean 20.5 0/oRSD 3°/o ANOVA a> 0.05 Ratio (Max/Min} n . Imm) "' Imm'.\ (ll)T4}~ (b)(4) ­----20.7 20.9 23.7 23.9 23.9 4o/o 1o/o 4% 3% 2% PASS PASS (0.66) (0.87) 1.02 1.01 
	Number ofBottles and/or Lots Reference lots #AEA13B and PAEF75A Used in the Validation Study 
	Does Firm's SOP include 
	Does Firm's SOP include 
	Does Firm's SOP include 
	The method validation report includes the validation criteria. 

	valid a tion critel'ia? (YIN) 
	valid a tion critel'ia? (YIN) 

	Is so, list the Cl'ite1ia 
	Is so, list the Cl'ite1ia 
	Acceptance Criteria: 


	Method Precision and Intermediate Precision For each spray pattem characteristic measured, the %RSD for each analyst's data set were required to meet the following limits: 
	Characteristic .Area .Dmax .Dmin .Ovality .
	Figure
	Method Reneatabilitv The RSD for each spray pattem characteristic must be no greater than 11'' 
	6

	Method Robustness For each spray pattem characteristic measured, the %RSD for each data set was required to meet the following limits: 
	Characteristic Area Dmax Dmin Ovality 
	Comments on Firm's SOPs and Incomplete. The finn did not provide the validation data on Criteria (Acceptable/ or Explain) intermediate precision by date. 
	Comments: 
	The study dates are August 21 -September 2, 2009 for the spray pattern test. The test was not conducted on the same day. The firm did not provide the Intennediate Precision (By Date). The fam will be asked to provide this information. 
	4.3.2.5.2 Results Summary -Spray Pattern 
	Area* -Spray Pattern Summary Mean Variability (%CV) Mean Ratio Dist Within Lot (n= lO) Between (T/R) (cm) Lot Total Lot Lot Lot (n=30) Arithm GeoAritlun Geo 1 2 3 (n=3) (n=30) (n=30) 3 173.5 173.4 3.1 4.7 3.7 0.8 3.8 0.96 0.97 Test 6 371.2 370.7 5.4 6.8 3.8 1.1 5.3 0.96 0.96 3 179.9 179.6 6.1 6.0 3.8 1.1 5.3 Ref 6 386.9 386.3 7.3 4.9 4.4 2.6 5.9 
	OVALITY RATIO ­Spray Pattern Summuy Mean Variability (%CV) Mean Ratio Dist Within Lot (n= 10) Between (T/R) (c.m) Lot Total Lot Lot Lot (n=30) Arithm GeoArithtn Geo 1 2 3 (n=3) (n=30) (n=30) 3 1.120 1.119 2.1 1.1 3.5 0.6 2.4 1.00 1.00 Test 6 1.144 1.144 3.6 3.7 3.3 0.5 3.4 0.98 0.98 3 1.120 1.120 2.0 1.2 3.3 0.3 2.3 Ref 6 1.162 1.161 4.1 2.9 3.4 1.5 3.6 
	)) (4 
	4.3.2.5.3 Conclusions 
	SPRAY PATTERN REVIEW OF TESTING METHODS: -Is the testing method validated? Incomplete Is testing based upon the true shape of the spray pattern? Yes Is testing conducted as pet· RLD labeling? Yes Is testing a single actuation per dete1·mination? Yes 3 cm -# 2 -8 Ifyes, what is the actuation number tested? 6cm -# 3 -5 NOIB: The fum conducted the spray pattern testing only on single actuation Data measured at two distances from actuator orifice? Yes Ifyes, distances 3 -7 cm? 3 cmand6 cm Ifyes, distances separ
	Comments: 
	1. .The COG was detennined automatically and the Dmax, Dmin, Ovality ratio and Area were detennined from the trne shape of the spray. 
	Page 108 of215 
	Reference ID: 3603913 
	2.. 
	2.. 
	2.. 
	The firm provided the spray pattern images and accompanying raw data for 20% samples at both 3 cm and 6 cm distances. However, it is not clear from the firm’s submission, whether the images are of the test product or reference product. Therefore, the reviewer is not able to qualitatively compare the spray shapes of the test and reference products. The firm will be asked to clarify. 

	3.. 
	3.. 
	According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the spray pattern should be performed at the beginning lifestage of the product at two different distances from the actuator orifice. The selected distances should be at least 3 cm apart and based on the range of 3 to 7 cm from the reference product mouthpiece. It should also be noted that the distance between the actuator orifice and point of spray pattern measurement should be same for the test and reference products. In the 

	4.. 
	4.. 
	As per the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, for automated analysis of spray pattern, the PBE analyses are to be performed on area and ovality ratio. Thus the reviewer performed PBE analysis on spray pattern; both the area and ovality ratio passed the PBE criteria. 


	The study is incomplete with deficiencies. 
	4.3.2.5.4 Deficiencies / Recommendations 
	Please see Section 3.10 for deficiency comments. 
	4.3.2.6 Plume Geometry 
	4.3.2.6.1 Study Information 
	Study No. Study site Principal Investigator Study dates SOP No. SOP Effective Date SOP Title Testing Method Description C1ite1ia for defining plume angle, width, & height borde1·s Testing Equipment Used (e.g., name. model, etc) Image Analysis Apparatus Used Openting Conditions for Testing Equipment Used (e.g., temperature, humidity, etc..) Analytical Method Desc1iption Analytical Equipment Used 11(e.g., name, model. etc) TTP-CBJ-M0062 MV 10)\4 I iDIT4~Actuation Station J (bl f"'jimaging System Ml.ii 
	Comments: 
	1. .
	1. .
	1. .
	According to the in vitro summar table provided by the finn, the effective date of both SOP (b/141 was Janmuy 8, 2009. However, according to the SOP #s ffj, the effective date of both the SOPs was Ju y 21, 2011. The film will be asked to clarify this discrepancy. 
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	2. .
	2. .
	The fnm did not provide the study repo1i for the plume geometiy study. The fnm will be asked to provide this info1mation. 


	4.3.2.6.1 Validation Summary Table for Plume Geometry 
	4.3.2.6.1.1 Precision 
	Table 10.2 1 Precision 
	Table 10.2 1 Precision 
	Table 10.2 1 Precision 

	Plmne Width (mm) 
	Plmne Width (mm) 
	Plume Angle (0) 

	l\lean 
	l\lean 
	25.5 
	20.6 

	o/oRSD 
	o/oRSD 
	6 
	6 

	Range 
	Range 
	lti)f4 


	4.3.2.6.1.2 Intermediate Precision (By Date) Not Provided 
	4.3.2.6.1.3 .Intermediate Precision (By Analyst) Table 10.2.2. Precision (By Analyst) 
	Intermediate 

	Anahst 1 
	Anahst 1 
	Anahst 1 
	Plmne 'Width (mm) 
	Plume ~le(0) 

	J\Iean 
	J\Iean 
	25.5 
	20.6 

	o/oRSD 
	o/oRSD 
	6 
	6 

	Range 
	Range 
	ltin4j 

	Analyst 2 
	Analyst 2 
	Plmne Width (mm) 
	Plume .-\.n!tle (0 ) 

	J\Iean 
	J\Iean 
	23.6 
	19.1 

	o/oRSD Range 
	o/oRSD Range 
	10 
	9 
	IDI~ I 

	% Difference (Analyst 1 TS. A.nakst 2) 
	% Difference (Analyst 1 TS. A.nakst 2) 
	7.6 
	7.5 

	Inter Analnt o/oRSD 
	Inter Analnt o/oRSD 
	9 
	8 


	4.3.2.6.1.4 Robustness Table 10.2.3.l: End of Stroke Fo1·ce at 60 mm from the End of Actuator ~Iouthpiece 
	Plume Angle Plume Width mm 
	0 

	~IDI 1b>f4 )hunber 
	20.7 20.1 19.4 25.6 24.9 24.0 
	i\Iean 
	11 12 13 11 12 13
	%RSD 
	Table 10.2.3.2: Actuation Yelocity at 60 mmfrom the End ofActuato1· Mouthpiece
	. 
	l\IDI Plume Angle (0 ) Plume Width mm) J . (l)f(4) ~umber ~fean 20.3 20.1 19.9 25.0 24.9 24.6 %RSD 5 12 15 5 12 15 
	::\IDI Plume .'\ngle (0 ) Plume w ·idth (mm) {Df(.() ~umber :\'.lean 17.6 20.1 o/oRSD 5 12 21.9 21-7 24.9 27.1 14 5 12 14 
	Table 10.2.3.3: ::\Ieasurement Tune at 60 mm from the End of Actuator ::\Iouthpiece 
	Number ofBottles and/or Lots Used in the Validation Study 
	Does Firm's SOP include validation criteria? (YIN) Is so, list the crite1ia 
	Comments on Firm' s SOPs and .Criteria (Acceptable/ or Explain) .
	Reference lots #AEA13B and PAEF75A 
	Reference lots #AEA13B and PAEF75A 
	Reference lots #AEA13B and PAEF75A 

	The method validation report includes the validation criteria. Acceptance Criteria: Method Precision and Intermediate Precision For each phuue characteristic rid~and angle), the %RSD for each data set must be less than 161 < 4l Method Repeatability The RSD for each plume characteristic must be no greater than (b)T4J Method Robustness The %RSD for the three replicates for each parameter evaluated should be not more than r(b) 141. 
	The method validation report includes the validation criteria. Acceptance Criteria: Method Precision and Intermediate Precision For each phuue characteristic rid~and angle), the %RSD for each data set must be less than 161 < 4l Method Repeatability The RSD for each plume characteristic must be no greater than (b)T4J Method Robustness The %RSD for the three replicates for each parameter evaluated should be not more than r(b) 141. 

	Incomplete. The finu did not provide validation data of intermediate precision by date. 
	Incomplete. The finu did not provide validation data of intermediate precision by date. 


	Figure
	Comments: 
	The fnm also did not provide the Inte1mediate Precision (By Date). The fnm will be asked to provide this information. 
	4.3.2.6.1 Results -Plume Geometry 
	Va1iability %C 
	Mean Ratio
	Mean Ratio
	Mean 

	(T/R)
	Within Lot n=lO 
	Within Lot n=lO 
	Within Lot n=lO 
	Between 

	Total 

	Lot (n=3) 
	Lot (n=3) 
	Lot (n=3) 
	(n=30) 

	Arith Geo 

	Lotl Lot2 Lot3 
	A1ith Geo PlumeAn le Test 
	0 

	19.0 
	12.7 
	3.0
	18.8 
	12.4 
	15.7 
	13.5 .Ref .
	19.9 
	11.6 
	20.0 
	9.2 
	15.5 
	0.8 
	11.9 
	Plume Width .Test .
	23.5 
	23.3 
	12.7 
	16.0 
	13.8 .Ref .
	12.9 
	3.2 
	12.2
	24.7 
	24.6 
	9.4 
	11.7 
	15.8 
	0.8 
	Figure
	4.3.2.6.2 Conclusions 
	PLUME GEOMETRY 
	PLUME GEOMETRY 
	PLUME GEOMETRY 

	REVIEW OF TESTING METHODS: 
	REVIEW OF TESTING METHODS: 

	Is the testing method validated? 
	Is the testing method validated? 
	Yes 

	Is testing conducted as pet· RLD labeling? 
	Is testing conducted as pet· RLD labeling? 
	Yes 

	Is the image a snapshot? 
	Is the image a snapshot? 
	Yes 

	Ifnot, why? 
	Ifnot, why? 
	NIA 

	Are representative photographs/digital images provided? 
	Are representative photographs/digital images provided? 
	Yes 

	Is phune geometry measured at a single delay time while the fully-developed phase of the plume is still in contact with actuator tip? 
	Is phune geometry measured at a single delay time while the fully-developed phase of the plume is still in contact with actuator tip? 
	Yes 

	Are plume width measures made at a single, fully-developed delay time while plume is still in contact with actuato1· tip? 
	Are plume width measures made at a single, fully-developed delay time while plume is still in contact with actuato1· tip? 
	Yes The fitm provided the plume geometty images. Based on the images, the plume width measures were made while the phuue is still in contact with the actuator tip. In addition, phuue width and angle measurements were assessed from the same side ofthe plume. 

	At·e plume width measurements made at a distance equal to the greate1· of the two distances selected for characte1ization of the spray pattem? (e.g., is plume width measured at 6 cm if spray pattem were measured at 3cm and 6 cm) 
	At·e plume width measurements made at a distance equal to the greate1· of the two distances selected for characte1ization of the spray pattem? (e.g., is plume width measured at 6 cm if spray pattem were measured at 3cm and 6 cm) 
	Yes (6 cm) 

	Is phune height measmed at a distance from the actuator orifice to the leading edge ofthe plume? 
	Is phune height measmed at a distance from the actuator orifice to the leading edge ofthe plume? 
	Yes 

	Is plume geometry measm·ed at: 
	Is plume geometry measm·ed at: 

	1) beginning lifestage 
	1) beginning lifestage 
	Yes 

	2) one side view only 
	2) one side view only 
	Yes 

	At·e plume angle, width, & height all quantitated using same method? 
	At·e plume angle, width, & height all quantitated using same method? 
	Yes for angle and width parameters. 

	At·e the testing methods acceptable? 
	At·e the testing methods acceptable? 
	Yes 

	Ifnot, why? 
	Ifnot, why? 
	NIA 

	STUDY RESULTS: 
	STUDY RESULTS: 

	Is the Plume Angle T/R geo mean ratio between 0.90-1.11% ? 
	Is the Plume Angle T/R geo mean ratio between 0.90-1.11% ? 
	Yes 

	Is the Width T/R geo mean ratio between 0.90-1.11% ? 
	Is the Width T/R geo mean ratio between 0.90-1.11% ? 
	Yes 

	At·e the (point estimate) results acceptable? 
	At·e the (point estimate) results acceptable? 
	ACCEPTABLE 

	Ifnot, why? 
	Ifnot, why? 
	NIA 


	Comments: INCOMPLETE 
	• .The ratio of the T/R geometric means for plume width and angle in the beginning are within the limits the FDA Guidance for fudustly: 
	of 0.90-1.11. According to 

	Page 115 of215 
	Reference ID: 3603913 
	Bioavailability and Bioequivalence Studies for Nasal Aerosols and Nasal Sprays for Local Action (draft, April 2003), the point estimates would not be applicable for the plume height due to subjectivity. 
	!. As mentioned earlier in the spray pattern testing, the selected 6 cm distance in the plume geometry testing should be from the reference product actuator mouth piece and also the distance between the actuator orifice and point of spray pattern measurement should be same for the test and reference products. In the current ANDA, the firm conducted the plume geometry testing at 6 cm from the actuator mouthpiece. However, it is not clear from the firm’s submission whether the selected 6 cm distance is from t
	!. In addition, the test product passes the PBE statistical criteria for both width and angle. 
	The study is incomplete with deficiencies. 
	4.3.2.6.3 Deficiencies / Recommendations – Plume Geometry 
	Please see Section 3.10 for deficiency comments. 
	4.4 
	Pharmacodynamic Study 
	4.4.1 Study Information 
	Study Number 
	Study Number 
	Study Number 
	PRG-723 

	Study Title 
	Study Title 
	A multi-center, randomize.cl, double-blind, five-way crossover, pharmacodynamic study comparing petrigo's albuterol inhalation aerosol to Teva's Proair® HFA inhalation aerosol using a methacholine challenge design in asthmatic subjects 

	Clinical Site (Name & Address) 
	Clinical Site (Name & Address) 
	The pharmacodynamic study was conducted at the following 7 sites: Site 1 (enrolled 25 subjects) University ofFlorida Asthma Research Lab 1600 SW Archer Road Gainesville, FL 32610-0486 Site 2 (ew·olled 21 subjects) Roy J and Lucille A Carver College ofMedicine Department ofPediatrics, Allergy/Pulmomuy The University ofIowa 200 Hawkins Drive Iowa City, Iowa 52242-1083 Site 3 (enrolled 14 subjects) Allergy & Asthma Diagnostic Treatment Center 2300 Centerville Road Tallahassee, FL 32308 Site 4 (enrolled 31 subj

	P1incipal Investigator 
	P1incipal Investigator 
	Site 1: Leslie Hendel es, Phrum D Site 2: Richard C Ahrens, MD Site 3: Ronald H Saff, MD Site 4: Sheldon L Spector, MD 


	Site 5: Nathan Segall, MD, CPI Site 6: Charles M Fogarty, MD, CPI Site 7: William R Lunuy, MD 
	Date ofFirst Enrollment: Febrnary 24, 2010 
	Date ofFirst Enrollment: Febrnary 24, 2010 
	Date ofFirst Enrollment: Febrnary 24, 2010 
	Dosing Dates 

	Date ofLast Completed: March 31, 2011 

	4.4.2 Product Information 
	Prnduct 
	Prnduct 
	Prnduct 
	Test 
	Reference 
	Placebo 

	Product Name Manufacturer Batch/Lot No. 
	Product Name Manufacturer Batch/Lot No. 
	Albuterol sulfate inhalation aerosol Ca.talent Phamia Solutions 08MM-050 
	Proair® HFA Inhalation Aerosol Teva Phru.maceuticals AEA13B PAEF75A 
	Vehicle inhalation aerosol Cata.lent Pharma Solutions 08MM-020 

	Manufacture Date 
	Manufacture Date 
	December 2008 
	NIA 
	June 2008 

	Expiration Date 
	Expiration Date 
	NIA 
	June 2010 October 2011 
	NIA 

	Strength Bio-batch Size 
	Strength Bio-batch Size 
	90 mcg/actuation ·1DJ1'1 
	90 mcg/actuation NIA 
	NIA NIA 

	Production Batch Size 
	Production Batch Size 
	NIA 
	NIA 

	I Dosage Form 
	I Dosage Form 
	Metered Dose Inhaler 
	Metered Dose Inhaler 
	Metered Dose Inhaler (bl f4 


	Potency, o/o Content Uniformity <Mean, o/oCV) Dose Administered 90 mcg andl80 mcg 90 mcg and 180 mcg NIA LRoute of Inhalation Inhalation InhalationAdministration 
	·u>fl4j 
	I 
	Reviewer's Notes: 
	• .
	• .
	• .
	The firm did not provide the certificate ofanalysis (CoA) of the reference product lot #s AEA13B and PAEF75A. The fnm will be asked to provide this info1mation. 

	• .
	• .
	The fnm did not provide fo1mulation ofthe placebo product. The fnm will be asked to provide this infonnation. 


	4.4.3 Study Design 
	Number of Subjects I No. of Pe1iods No. ofT1·eatments No. of Sites 
	Number of Subjects I No. of Pe1iods No. ofT1·eatments No. of Sites 
	Number of Subjects I No. of Pe1iods No. ofT1·eatments No. of Sites 
	Enrolled: 113 Dosed: 113 Completed: 101 Analyzed: 93 5 periods 5 treatments Treatment 1 (A): Vehicle (Placebo): two actuations of placebo MDI Treatment 2 (B): 90 mcg of Test: One actuation each from a Test product and placebo MDI Treatment 3 (C): 90 mcg of Reference: One actuation each from a reference product and placebo MDI Treatment 4 (D): 180 mcg of Test: two actuations of the Test product Treatment 5 (E): 180 mcg of Reference: two actuations of the Reference product 7 


	Randomization Scheme 
	603913 
	There are 5 sequences. 
	ABECD 
	BCADE 
	CDBEA 
	DECAB 
	EADBC 
	, 
	In 
	Site Populallon Scl'eeulug Number Raudomlzalloo . umber Sequence • 
	01 
	01 
	01 
	pp 
	(6f(6 OOJ 
	DEC AB 

	01 
	01 
	pp 
	002 
	CD BEA 

	01 
	01 
	pp 
	003 
	BC ADE 

	OJ 
	OJ 
	pp 
	004 
	EADBC 

	01 
	01 
	pp 
	005 
	ABECD 

	01 
	01 
	pp 
	006 
	BCADE 

	01 
	01 
	ITT 
	OOi 
	DECAB 

	OJ 
	OJ 
	pp 
	008 
	EADBC 

	OJ 
	OJ 
	pp 
	009 
	ABECD 

	OJ 
	OJ 
	pp 
	010 
	CD BEA 

	01 
	01 
	pp 
	Oil 
	CDBEA 

	01 
	01 
	ITT 
	012 
	EADBC 

	01 
	01 
	pp 
	013 
	BC ADE 

	01 
	01 
	pp 
	014 
	DEC AB 

	01 
	01 
	pp 
	015 
	ABECD 

	01 
	01 
	pp 
	106 
	DECAB 

	01 
	01 
	pp 
	IOi 
	CD BEA 

	01 
	01 
	ITT 
	108 
	ABECD 


	In 
	In 
	In 

	S ite 
	S ite 
	Popula llon 
	Srt·fening :'\umber 
	RandomlzaUou :-iumber 
	Sequence • 

	01 
	01 
	pp 
	(b1\6 
	109 
	BCADE 

	OJ 
	OJ 
	pp 
	I IO 
	EADBC 

	OJ 
	OJ 
	pp 
	11 1 
	BCADE 

	OJ 
	OJ 
	pp 
	11 2 
	EADBC 

	OJ 
	OJ 
	pp 
	I 13 
	ABECD 

	OJ 
	OJ 
	pp 
	I 14 
	CDBE..\. 

	OJ 
	OJ 
	pp 
	115 
	DECAB 

	02 
	02 
	pp 
	046 
	DECAB 

	02 
	02 
	pp 
	047 
	CDBEA 

	02 
	02 
	pp 
	04& 
	ABECD 

	02 
	02 
	pp 
	049 
	EADBC 

	02 
	02 
	pp 
	050 
	BCADE 

	02 
	02 
	ITT 
	051 
	EADBC 

	02 
	02 
	pp 
	052 
	DEC.'\B 

	02 
	02 
	pp 
	053 
	CDBEA 

	02 
	02 
	pp 
	054 
	BC ADE 

	02 
	02 
	ITT 
	055 
	ABECD 

	02 
	02 
	pp 
	056 
	EADBC 


	In 
	Sile Population ScreeolC>l~umber Raudomizatiou :'\umber . Sequence • 
	pp 02 
	02 
	pp 02 
	pp 02 ITT 02 
	pp 02 
	pp 02 
	pp 02 ITT 02 
	pp 02 ITT 03 
	pp 03 
	pp 03 
	pp 
	pp 03 !TT 03 
	pp 03 !TT 03 
	03 

	pp 03 
	pp 03 
	pp 
	057 BC ADE Oil EADBC 073 ABECD I 16 BCADE 117 DEC AB 118 EADBC 119 CD BEA 120 ABECD 126 CD BEA 128 BC ADE 271 ABECD 272 DECAB 273 CDBEA 2 74 EADBC 275 BCADE 
	276 ..\BECD 277 DECAB 2 78 BCADE 
	In Site Population Scl'eening l'\umbet' Randomization :-lnmbet' Sequence ' 
	~(bl
	pp 
	03 
	2 79 C'DBEA
	(6 ' 
	(6 ' 
	03 ITT 03 lTI 03 

	pp 03 ITT 03 ITT 04 pp 04 pp 04 
	pp 04 
	pp 
	04 ITT 04 pp 04 
	pp 04 pp 04 
	pp 04 pp 04 PP 
	04 
	pp 
	280 EADBC 281 BC'ADE 282 EADBC' 283 CD BEA 284 ABECD 166 ABECD 167 CD BEA 168 DECAB 169 BC ADE 170 EADBC' l 71 CDBEA 172 DECAB 173 ABEC'D 174 BC'ADE li5 EADBC 176 DEC'AB 177 BC'ADE 
	In 
	Site Population Screening l\"umber Rnndomizntiou Number Sequence• 
	04 
	04 
	04 
	pp 
	lbH& 178 
	EADBC 

	04 
	04 
	pp 
	179 
	CD BEA 

	04 
	04 
	pp 
	180 
	ABECD 

	04 
	04 
	pp 
	181 
	CDBEA 

	04 
	04 
	pp 
	182 
	BCADE 

	04 
	04 
	pp 
	183 
	ABECD 

	04 
	04 
	pp 
	184 
	EADBC' 

	04 
	04 
	pp 
	185 
	DECAB 

	04 
	04 
	pp 
	186 
	ABECD 

	04 
	04 
	pp 
	187 
	DECAB 

	04 
	04 
	pp 
	188 
	BC ADE 

	04 
	04 
	pp 
	189 
	CD BEA 

	04 
	04 
	ITT 
	190 
	EADBC' 

	04 
	04 
	pp 
	19 1 
	CD BEA 

	04 
	04 
	ITT 
	192 
	DEC.-IB 

	04 
	04 
	pp 
	193 
	EADBC' 

	04 
	04 
	pp 
	194 
	ABECD 

	04 
	04 
	ITT 
	195 
	BCADE 


	In 
	Site Population Screening ~umbel' Randomization :-lumbet' Sequen ce• 
	04 
	04 
	04 
	pp 
	(bl\6 . 26,l 
	EADBC 

	05 
	05 
	pp 
	201 
	ABECD 

	05 
	05 
	pp 
	202 
	BC ADE 

	05 
	05 
	pp 
	203 
	C'DBEA 

	05 
	05 
	pp 
	204 
	EADBC 

	05 
	05 
	pp 
	205 
	DECAB 

	05 
	05 
	pp 
	206 
	DECAB 

	06 
	06 
	PP 
	131 
	ABECD 

	06 
	06 
	pp 
	132 
	DEC'AB 

	06 
	06 
	pp 
	133 
	CDBEA 

	06 
	06 
	pp 
	134 
	BCADE 

	06 
	06 
	pp 
	135 
	EADBC 

	06 
	06 
	PP 
	136 
	ABECD 

	06 
	06 
	pp 
	137 
	DECAB 

	06 
	06 
	PP 
	138 
	EADBC' 

	06 
	06 
	pp 
	139 
	CD BEA 

	06 
	06 
	ITT 
	140 
	BC ADE 

	07 
	07 
	pp 
	241 
	EADBC' 


	Inclusion Cliteria 
	In 
	Site 
	Site 
	Site 
	Population 
	Scl'eeniMo>lumbel' 
	Randomization Number 
	Sequence • 

	07 
	07 
	pp 
	(6 ' 
	242 
	DECAB 

	07 
	07 
	ITT 
	243 
	ABECD 

	07 
	07 
	ITT 
	244 
	BCADE 

	07 
	07 
	pp 
	245 
	CD BEA 

	07 
	07 
	pp 
	-
	246 
	EADBC 


	A: Vehicle (Placebo): Two actuations of placebo MDI 
	B: 90 mcg ofTest: One actuation each from a Test product and placebo MDI 
	C: 90 mcg of Reference: One actuation each from a Reference product and placebo MDI 
	D: 180 mcg ofTest: Two actuations ofthe Test product 
	E: 
	E: 
	E: 
	180 mcg of Reference: Two actuations ofthe Reference product 

	I. .
	I. .
	Male and female subjects between the ages of J8 and 65 years iuclusive that had been previously diagnosed witl1 asthnrn by a pbysician. 


	2. .
	2. .
	2. .
	Non-smokers for at least 12 months before the baseline visit. with a maximum smoking histo1y of l 0 pack years. 

	3. .
	3. .
	Screening FEV1 of? 70% ofpredicted normal value for age. beight. and sex. 

	4. .
	4. .
	PC20 FEV1 after methacholiue cballenge of less than 8 mg/mL duriug the first screening visit. 

	5. .
	5. .
	fourfold increase of PC20 FEV1 after 2 puffs of Reference Product during the second screening visit. 

	6. .
	6. .
	AbiMy to discontinue albuternl for al least 6 botus before study visi1s. 

	7. .
	7. .
	Ability to discontinue inhaled c01iicosteroicls (ICS) sta1iing two (2) hours prior to thei1· visil. Subjects were pemlitted to begin use again after all visit-related procedures had been cowpleted. 

	8. .
	8. .
	Ability to discontinue long-acting beta agonists (LABA) for 3 weeks prior to smdy visit. 

	9. 
	9. 
	Had the ability to perform spirometry reproducibly. JO. ECG with normal QT and QTc intervals. 


	11. 
	11. 
	11. 
	Subjects taking monotherapy with iuhaled corticosteroids were to be ou a stable low dose for at least 30 days (see Appendix 16.1.1}. 

	12. 
	12. 
	Otherwise healthy individuals as determined by the Principal Investigator with a clinically acceptable medical l1istory. physical examination. vital signs. and 12-lead ECG. 

	13. 
	13. 
	Understood English and prO\•;ded w1iften info1med consent. 


	Exclusion Cr·iteria 
	I. .Could not demonstrate proper coordination ofthe inhalation and acniation following trnining witl1 a placebo MDI. 
	2. .
	2. .
	2. .
	Were allergic or sensitive to albuterol, or to other components of tl1e fonnulations used in the clinical trial materials. 

	3. .
	3. .
	Exhibited any of the following findings iJ1 a 12-lead ECG: conduction defects, rhythm disnu·bances (except sinus arrhythmia or isolated PAC/PVC'). biphasic Twaves. U waves that are > 0.3 oftbe preceding T waves. PR > 210, QRS > 120 and QT, > 430. 

	4. .
	4. .
	Had been exposed to investigatioual cl.111gs or devices within 30 days before screening I enrollment. 

	5. .
	5. .
	Required continuous treatment with beta-blockers (administered by any route). monoan1ine oxidase inh.toitors, tiicyclic antidepressants. and/or systemic corticosteroids after study admission. 

	6. .
	6. .
	Had been treated with ornJ or injectable corticosteroids in last 30 days or with theophylliue-SR within 36 hours before the screening visit. 

	7. .
	7. .
	Were unable to tolerate or uuwilliog to comply with required washout periods for all applicable medications and foods in Section 9.4.7. 

	8. .
	8. .
	Had been hospitalized for acute exacerbation ofasthma more than once iJ1 the past year. 

	9. .
	9. .
	Had been treated in an emergency room for asthmatic symptoms or hospitalizatiou for asthmatic symptoms witbiu 3 months before the screeuiJ1g visit. 

	10. 
	10. 
	Had shown evidence of life-threatening asthma within the previous 5 years (usually defined as a loss of consciousness from asthma or admission to an intensive care unit for asrluna). 


	l I. Were a known substauc<' abuser or were suspected of substance abuse (eg, alcohol. marijuana. etc) andlor any other medical or psychological condition(s) that in the investigator's opinion precluded study emolhnent. 
	12. 
	12. 
	12. 
	Had been diagnosed with any illoess that could have interfered with the assessmeuts of the study or altered the airway reactivity to merliacholiJ1e within 4 weeks of screening visit (eg. viJ·aJ respiratory tract iufection). 

	13. 
	13. 
	Was either a lactating or pregnant female subject or a female of childbearing capability wbo was sexually active and umvilling to use m1 acceptable method of contraception. 

	14. 
	14. 
	Had a currem or past medical couclition that would affect the phannacodynamic response to albuterol other than asthma. 

	15. 
	15. 
	Had a history of seasonal allergies. .(see section 4.20 of tile Protocol, in Appeudix 16.Ll, for further clarification) 

	16. 
	16. 
	Required Shott-Acting Beta Agonist therapy more frequently than 3 times a week. 


	IRB Approval 
	IRB Approval 
	IRB Approval 
	Yes IRB Contact Infomiation Site 1: University ofFlorida Institutional Review Board Broad Building 1853 Mov.'Iy Road, Room 130 Gainesville, FL 32610 Site 2: University ofIowa -Institutional Review Board Human Subjects Office 340 College of Medicine Adtninistration Building The Uniersity oflowa Iowa City, IA 52242 Site 3 -7: Quonllll Review 1601 Fifth Ave, Suite 1000 Seattle, WA 98101 University ofFlorida IRB: 12/16/2009, 05/04/2010, 06/18/2010 University oflowa IRB: 02/10/2010, 05/14/2010, 09/29/2010 Quonll

	Informed Consent 
	Informed Consent 
	Yes University ofFlorida IRB: 12/16/2009, 05/04/2010, 06/18/2010 University oflowa IRB: 02/10/2010, 05/14/2010, 09/29/2010 Quonllll IRB: 05/19/2010 

	Subject Screening 
	Subject Screening 
	One-hundt·ed thirteen (113) adult subjects 18 to 65 years of age who had been previously diagnosed with asthma by a physician were enrolled into the study. Subjects' eligibility for the study was detenuined at 2 screening visits. At the first screening visit, subjects provided demographic infom1ation and medical and medication history, and were administered a baseline methacholine challenge, unde1went a physical examination and electrocardiogran1 (ECG), and provided blood and urine samples for laborato1y te

	Methacholine Challenge Design 
	Methacholine Challenge Design 
	• Calibrated wright nebulizers will be used to generate the aerosols to be inhaled during the methacholine bronchoprovocation tests. The nebulizer output was regulated at 0.12 ­0.14 mL/min and the duration of nebulization was 2 minutes. • Methacholine chloride for inhalation (Provocholine®) was used to prepare dilutions. The following are the methacholine concentrations used during the challenge: 0.0625, 0.125, 0.25, 0.50, 1.0, 2.0, 4.0, 8.0, 16.0, 32.0, 64.0 and 128 mg/mL The 128 mg/mL was administered as 
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	1. .
	1. .
	1. .
	The final ATS-acceptable FEV1 values must differ by~O.IOL. Spirometry maneuvers are repeated at approximately l minute intervals, until this criterion is met. The higher of these 2 efforts is the stabilized baseline FEV 
	1 


	2. .
	2. .
	Stabilized baseline reproducibility criterion must be met to proceed with the challenge. 


	b. .
	b. .
	b. .
	b. .
	Timing of challenge stages (saline and methacholine): 

	1. .
	1. .
	1. .
	Each stage should last 5 minutes 

	2. .
	2. .
	2 minutes for administration ofsaline or methacholine 

	3. .
	3. .
	Spirometric maneuvers will be perfo1med 30 and 90 seconds after completion of nebulization 

	4. .
	4. .
	Ifneeded, additional spirometric maneuvers are perfo1med as soon as possible to obtain at least one ATS acceptable effort. Once this has been accomplished, efforts should continue until either the 5-minute cycle is complete or the reproducibility criterion is met (highest ATS-acceptable FEV1 -second 1 ~O.lOL). 
	highest ATS-acceptable FEV


	5. .
	5. .
	Ifthe 5 minute cycle is exceeded in order to obtain one ATS­acceptable effort, begin the next stage as soon as possible. 

	6. .
	6. .
	IfATS acceptability and reproducibility criteria are met before the 5-minute cycle is complete, DO NOT begin administration ofthe next stage until the full 5 minutes have passed 

	7. .
	7. .
	Never compromise the 2-minute duration of inhalation of methacholine or the timing of the 30 and 90 second spirometric eff01is while attempting to make up time lost dming a previous stage. 



	c. .
	c. .
	c. .
	Perfol'lning the saline control: 

	1. .
	1. .
	1. .
	The purpose of the saline control is to identify and exclude subjects who have severe aiiway hyper-responsiveness as manifested by > l 0% decreases in FEV1 in response to inhaling saline diluent 

	2. .
	2. .
	The saline diluent (0.9% NaCl) is nebulized for 2 minutes 

	3. .
	3. .
	Spirometric maneuvers are done at 30 and 90 seconds following the completion of the nebulization. 

	4. .
	4. .
	If needed, repeated spirometric maneuvers are perfo1med as soon as possible to obtain at least one ATS-acceptable eff011. Efforts should continue until either the 5-minute cycle is done or the reproducibility criterion is met (highest ATS-acceptable FEV1 -second highest ATS-acceptable FEV1 ~O.lOL). 

	5. .
	5. .
	At least 1 ATS-acceptable effo1t must be obtained. even if this occasionally takes longer than the 2.5 minutes allotted for spirometly during each 5-minute cycle. 

	6. .
	6. .
	The goal is to obtain two spiromett1c efforts which meet the methacholine challenge reproducibility criterion. Although this will not always be possible, it is usually possible to meet this c11terion at least 75% ofthe time. 

	7. .
	7. .
	The saline control FEV1 is taken as the highest ATS­acceptable FEV1 obtained at this challenge stage. 

	8. .
	8. .
	If the saline control FEV1 is more than 10% below the stabilized baseline FEV 1, the study will be rescheduled 

	9. .
	9. .
	Determine and record the ATS Quality Control Grade (QCG), defined in the 1999 ATS Methacholine guidelines as follows: A = 2 ATS-acceptable FEV1 values that match within O.lOL B = 2 ATS-acceptable FEV1 values that match within 0.20L C = 2 ATS-acceptable FEV1 values that do not match within 0.20L 




	D = only 1 ATS-acceptable FEV1 maneuver F = no ATS-acceptable FEV1 maneuvers 
	d. .Metbacboline dosing stages: 
	1. .The starting concentration ofmethacholine is predetemlined in accordance with the specific protocol. The lowest possible sta1ting concentration is 0.0625 mg/mL. The methacholione concentration is doubled at each subsequent 5-minute cycle, 
	i.e. if the first concentration is 0.0625 mg/mL, the next concentration would be 0.125 mg/mL and so on until there is a 20% drop in FEVfrom saline control FEVor the highest concentration of methacholine has been given per study protocol. 
	1 
	1 

	2. .
	2. .
	2. .
	Each methacholine dilution is nebulized for 2 minutes with the exception of 128 mg/mL -this concentration is accomplished by nebulizing 64 mg/mL for 4 minutes rather than 2 minutes. 

	3. .
	3. .
	Spirometric maneuvers are done at 30 and 90 seconds after the completion ofa methacholine nebulization 

	4. .
	4. .
	If additional spirometric maneuvers are needed to obtain at least 1 ATS-acceptable effort, they should be done as soon as possible. Efforts should continue until either the 5-minute cycle is reached or the reproducibility criterion is met (highest ATS-acceptable FEV1 -second highest ATS-acceptable FEV1 


	~O.lOL). 
	5. .
	5. .
	5. .
	At least 1 ATS-acceptable effo1t must be obtained even ifthis occasionally takes longer than the 2.5 minutes allotted for spirometiy during each 5-minute cycle. 

	6. .
	6. .
	Detemline and record QCG 


	e. .
	e. .
	e. .
	e. .
	Stopping a metbac.holine challenge: During all challenges, the procedure should be discontinued if any of the following occur: 

	1. .
	1. .
	1. .
	The highest ATS-acceptable FEV1 for a given stage decreases by >20% below saline control 

	2. .
	2. .
	The subject requests to stop the challenge 

	3. .
	3. .
	The status of the subject warrants stopping the challenge 

	4. .
	4. .
	The challenge procedure is interrupted for more thai1 15 minutes 



	f. .
	f. .
	f. .
	Reversing metbacholine-induced bronchospasm/subject recovery: Once a methacholine challenge is complete: 

	1. .
	1. .
	1. .
	Have the subject take 2-4 actuations of albuterol MDI or Combivent MDI; an anti-static valved holding chamber with mouthpiece may be used 

	2. .
	2. .
	Perform spirometry at approximately 5-10 minute intervals after the last bronchodilator dose 

	3. .
	3. .
	Ifthe FEVl has returned to :::: 90% of the stabilized baseline FEV1, the subject may be discharged 

	4. .
	4. .
	If the subject's FEV1 is < 40% of predicted or subject is dyspneic: 




	a) .Administer albuterol MDI or Combivent MDI at a rate of 1 puff per ulinute for 4 doses: an anti-static valved holding chan1ber with mouthpiece may be used. 
	1 is :::: 90% of the stabilized baseline FEV 1. 
	b) .Repeat every 10 minutes until FEV 

	c) .Although symptoms ofsevere bronchospasm are very unlikely, notify study physician if they occur, and follow procedures outlined in "Safety of the subject 
	Safety Monitoring 
	during bronchoprovocation challenge SOP". 
	d) .Consider intramuscular (IM) epinephrine and/or oxygen ifthe subject is severely dyspneic 
	g. .Accidental overdose ofmethacholine: 
	1. .
	1. .
	1. .
	Administer ipratropium or Combivent MDI 2-4 puffs; an anti­static valved holding chamber with mouthpiece may be used. 

	2. .
	2. .
	Repeat as clinically wairnnted, but at least every 30 minutes until FEV1 is~90% ofthe stabilized baseline FEV1 

	3. .
	3. .
	Consider IM epinephrine and/or oxygen if the subject is severely dyspneic. 


	The following safety labs were perfonned at the first screening visit only: complete blood count (CBC), urinalysis, metabolic panel (including liver and kidney function tests). This was done m conjunction with other visit 1 procedures to assess the subject's overall health. As subjects with clinically significant laborato1y results were not enrolled in the study and laboratory data were not collected for safety purposes. 
	TI1e investigator periodically assessed subjects for the occtm·ence of AEs. In order to avoid bias in eliciting AEs, the subject was asked a nonspecific question (eg, "How have you been feeling since your last visit?") to assess whether any AE has been experienced since the last visit. All AEs that had been either observed by the Investigator or one ofhis/her medical collaborators, or reported by the participant spontaneously, or in response to direct questioning, were reported and documented in the source 
	Adverse events were doclllllented in source docun1ents and recorded in a timely mailller on CRFs. Adverse events that were identified at the last assessment visit (or the early temiination visit) were recorded on the AE CRF with the status of the AE noted. All events that were ongoing at the ti.me they were recorded were to be recorded as ongoing on the CRF. 
	Adverse events were to be followed until resolved or tmtil 30 days after the fmal study treatment (whichever came first). In any case, SAEs that were not resolved or considered to be chronic within 30 days ofthe final study treatment were to be followed by the investigator until they resolved or were considered to be chronic (stabilized for at least 30 days). All events that were ongoing at that time were recorded as ongoing on the CRF. 
	For any serious or unexpected adverse event occunmg in a subject receiving study medication or during the 30 days following discontinuation of study medication, the sponsor was to be notified within 24 hours of when the Investigator first leamed of the occmrence of the event. Expedited reporting requirements for serious adverse events are described in the Protocol. Adequate infonnation was to be collected with supporting doctm1entation to complete a standard report for submission to the sponsor. The AE term
	Comments on Study Design: 
	!. For establishing bioequivalence, the Agency considers a method using either a bronchoprovocation or a bronchodilataion study to be satisfactory for establishment of equivalence in pharmacodynamic (PD) for albuterol MDIs. The decision to use either approach is left to the judgment of the sponsor/applicant. In the current ANDA, the firm conducted a bronchoprovocation PD study. 
	!. The Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI recommends for the submission of a Bio-IND prior to the conduct of the PD study as the concentration of methacholine chloride solution may exceed the labeled 
	25.0 mg/mL concentration, particularly at the higher 0.18 mg Albuterol Sulfate dose where 25.0 mg/mL methacholine chloride will not lead to a 20% reduction in FEV1. In the current ANDA, the firm submitted an Investigational New Drug Application (IND) # 105337 on November 23, 2009 for Albuterol Sulfate Inhalation Aerosol (Eq 0.09 mg base/inhalation). The firm proposed the following methacholine solution strengths in the study: 0.06, 0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 32 and 64 mg/mL. The highest (128 mg/mL) m
	19

	!. The Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI recommends a minimum of four way cross-over study, with placebo, one actuation of the 0.09 mg Reference, two actuations of 0.09 mg Reference and one actuation of 0.09 mg Test. In the current ANDA, the firm conducted a five way cross-over study which included 0.18 mg of the Test product. 
	!. According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, stable mild asthmatics based on the National Asthma Education and Prevention Program (NAEPP) guidelines are recommended for the bronchoprovocation study because the bronchial smooth muscle stimulation induced by methacholine inhalation can result in airway narrowing and airway closure and may pose an increasing risk for patients with moderate and severe asthma. In the inclusion criteria of the current ANDA, inclusion of mild
	!. The Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI recommends the use of subjects with FEV1 ≥ 80% of predicted. However, the firm included subjects with FEV1 ≥ 70% of predicted. This revision was found acceptable in an earlier IND review. 
	20

	DARRTS IND 105337 Chang, Nancy S 12/22/2009 N/A 12/22/2009 REV-CLINIAL-03 (General Review) ArchiveDARRTS IND 105337 NGUYEN, DOAN T 11/04/2010 REV-NONCLINICAL-03(General Review) Archive 
	19 
	20 

	!. All the other inclusion/exclusion criteria of the firm are according to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI. 
	!. The firm indicated that “placebo MDI” is used in treatments 1 through 5. However, the firm did not specify whether the “placebo MDI” is the test or reference product placebo. The firm should clarify which placebo, Test or Reference placebo, were used in each treatment of its PD study. In addition, the firm will be asked to provide the formulation of the placebo drug product. 
	!. The study design is inadequate. 
	4.4.4 Demographic Profile of Subjects 
	Figure
	Reviewer comments: 
	!. In the Pharmacodynamic study, 44 subjects in this study were male (38.9%) and 69 subjects (61.1%) were female. A total of 14 subjects were Hispanic or Latino (12.4%). A total of 92 subjects (81.4%) were White or Caucasian, 18 subjects (15.9%) were Black or African American, and 1 subject (0.9%) was Asian, and 
	!. In the Pharmacodynamic study, 44 subjects in this study were male (38.9%) and 69 subjects (61.1%) were female. A total of 14 subjects were Hispanic or Latino (12.4%). A total of 92 subjects (81.4%) were White or Caucasian, 18 subjects (15.9%) were Black or African American, and 1 subject (0.9%) was Asian, and 
	2 subjects (1.8%) were reported as “others.”  Subjects ranged in age from 18 to 63 years. 

	!. The Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI recommends male and non-pregnant female subjects of 18-65 years of age. The, study was conducted according to the guidance. 
	4.4.5 Dropout Information 
	Figure
	4.4.6 Study Adverse Events 
	Figure
	4.4.7 Protocol Deviations 
	Protocol Violation/Deviation .Site number/Subject number(s}' 
	Protocol Violations 
	-(6] 
	Inclusion/exclusion e1rnrb .061 
	)J16Improper technique at 2 consecutive visitsb 011 Metbacboline. challenge stopped too early 031 Pre·drug FEV1 >20% ofBaseline ai one or more 011 
	Figure

	visits 
	(6f(6 
	Figure

	Percent decrease in FEV1 miscalculated Protocol Deviations 
	(6)16 
	Methacholine challenge done ii1con-ectly 0 l Subject did not sign most updated or co!l'ect version 0 l ofICF UPT not performed accordii1g to schedule 02 Changed nebulizer and rotameter setting 02 Screening procedrn·es incomplete or illconectly 02 
	.. 
	Figure

	performed -----------­E11'or in dispensing investigationaJ product Inconect visit scheduling 
	a: .A subject could have more than one violation or deviation. 
	b: .These categories were coumed separately from "Protocol Violation" in Appendix 16.2.3. Dara Listing .16.2.3.2.Source: Appendix 16.2.2, Data Listing 16.2.2. .
	Comments on Dropouts/Adverse events/Protocol Deviations: 
	• .
	• .
	• .
	Out of the 113 Intent to Treat (ITT) subjects, adverse events were repolied in 19 subjects following treatment with test or reference product or placebo. The frequency of adverse events (AE) rep011s ranged from a minimum value 2.8% following treatment with 180 mcg Test Drug to a maximum of 5.4% following treatment with placebo. One serious and severe adverse event was repo11ed. Subjec lbTC&l experienced deep vein thrombosis and pulmonary embolism with the reference product, 90 mcg. Subject was discontinued 
	5 


	• .
	• .
	There were 12 dropouts in the phaimacodynamics study. Out of the 12 subjects, 5 subjects experienced adverse events. Subject #d >< were discontinued from the study because of adverse events. The following is the 
	16
	6 



	summary of adverse events experienced by the subjects discontinued from the study: 
	Subject # 
	Subject # 
	Subject # 
	Drug Product 
	Adverse Event 

	(b) (6) 
	(b) (6) 
	Test, 180 mcg 
	Upper Respiratory Tract Infection 

	Reference, 90 mcg 
	Reference, 90 mcg 
	Worsening Allergic Rhinitis Symptoms Epistaxis Upper Respiratory Tract Infection 

	Test, 180 mcg 
	Test, 180 mcg 
	Upper Respiratory Tract Infection 

	Test, 90 mcg 
	Test, 90 mcg 
	Upper Respiratory Tract Infection 

	Reference, 180 mcg 
	Reference, 180 mcg 
	Deep Vein Thrombosis Pulmonary Embolism Rhinorrhea Low Grade Fever Lower Rib Pain in Back Increased Nasal Secretions 


	(b) (6) 
	!. The firm only provided the case report forms of subject #s 
	(b) (6) 
	. The firm will be asked to provide the case report forms of all subjects included in the PD study. 
	!. Total of 113 subjects were enrolled in the Pharmacodynamic study and 101 subjects complete the study. The following 12 subjects were discontinued from the study: 
	Discontinued Subject # 
	Discontinued Subject # 
	Discontinued Subject # 
	Reason for Discontinued 

	TR
	(b) (6) 
	Adverse events 

	Subject failed to use correct technique during 2 consecutive visits 
	Subject failed to use correct technique during 2 consecutive visits 

	Lost to follow up 
	Lost to follow up 

	Personal reason (due to conflict with new work schedule) 
	Personal reason (due to conflict with new work schedule) 

	Unsatisfactory spirometry tests 
	Unsatisfactory spirometry tests 


	!. The following 8 subjects had protocol deviations and were not included in the statistical analysis. The reviewer also agrees with the firm’s decision to not include the data of these subjects in the data analysis. Please see the summary for the reasons of exclusion. 
	Subject #s Excluded from the Statistical Analysis 
	Subject #s Excluded from the Statistical Analysis 
	Subject #s Excluded from the Statistical Analysis 
	Reason for Exclusion 

	(b) (6) 
	(b) (6) 
	Subject’s FEV1 was within 20.5% of all other initial FEV1S. 

	1) Methacholine challenge test was stopped at 32.0 mg/mL. FEV1 had not dropped below > 20% of control. 2) Upper respiratory infection 
	1) Methacholine challenge test was stopped at 32.0 mg/mL. FEV1 had not dropped below > 20% of control. 2) Upper respiratory infection 

	The FEV2 at visit 7 was not within 20% of the FEV1 at visiy 2 (21.5%) and visit 5 (27.4%). The visit should have been rescheduled. 
	The FEV2 at visit 7 was not within 20% of the FEV1 at visiy 2 (21.5%) and visit 5 (27.4%). The visit should have been rescheduled. 

	Percent drop was miscalculated for SKG/008 at visit 3. Therefore, the PC20 can not be determined. Additionally, other procedure; errors were noted. 
	Percent drop was miscalculated for SKG/008 at visit 3. Therefore, the PC20 can not be determined. Additionally, other procedure; errors were noted. 

	The methacholine challenge was stopped in error by 
	The methacholine challenge was stopped in error by 


	(b) (6) 
	Figure
	the coordinator prior to the subject reaching the 20% drop from the post salive FEV1. Subject failed to use correct technique at two consecutive study visits. Subject should have been discontinued. Upper respiratory infection 
	Figure
	Figure
	! 
	! 
	! 
	The exclusion of eight (8) subjects with protocol deviations from the statistical analysis was according to the firm’s pre-established protocol (#PRG-723). 

	! 
	! 
	The rest of the protocol deviations were minor and should not have an impact on the outcome of the current study. 

	! 
	! 
	The clinical results are inadequate. 


	4.4.8 Statistical Results 
	Summary of Bioavailability Study 
	Figure
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	Reference ID: 3603913 
	Bronchoprovocation study involves administration of differing doses of the albuterol MDI on separate days in a cross-over study design coupled with subsequent challenge with a bronchoprovocation agent, such as methacholine, to provide a bronchoprotection dose-response curve. The provocative dose or concentration of methacholine challenge agent required to reduce the FEV1 by 20% following administration of differing doses of albuterol (or placebo) by inhalation aerosol (PD20 or PC20) is used to support BE. T
	Calculation of PC20 Data 
	Calculation of PC20 Data 

	Individual FEV1 values were used to derive PC20 parameters. The response of FEV1 to 
	each methacholine concentration was calculated using the following formula: 
	The percent decrease in FEV1 was then plotted against the logarithim of the methacholine concentration (from stock solutions) on a logarithmic scale and the PC20 was determined based on data interpolation for each subject and treatment. Linear interpolation of the PC20 values (on a semilog scale) based on methacholine concentrations (from stock solutions) was used. When interpolation was not possible, a single point extrapolation was used. Individual FEV1 and PC20 parameters were summarized with descriptive
	Dose-Scale Analysis of PC20 Data and Bioequivalence Assessment 
	Dose-Scale Analysis of PC20 Data and Bioequivalence Assessment 

	In the first step, relative bioavailability “F” of the Test Product was determined by simultaneously fitting the within-study dose response data of both the Test and Reference Products to the following model: 
	Figure
	In the second step, a 90% confidence interval (CI) for the relative bioavailability (F) of the test to reference formulation of albuterol was established using a bootstrap resampling procedure. Each bootstrap estimation included calculation of “F” by fitting the above model to a resampled dose-response data set, which was generated by random repetitive sampling with replacement of individual subject’s data. Confidence intervals (90% CI) of F were constructed using Efron's bias corrected and accelerated (BCA
	The following are the firm’s results: 
	Figure
	The following are the reviewer calculated results: 
	Method 
	Method 
	Method 
	N 
	F (Test/Reference) 
	90% CI 

	Using both Doses 
	Using both Doses 
	93 
	1.17 
	102.68% – 

	(0.09 mg and 0.18 
	(0.09 mg and 0.18 
	132.85% 

	mg to calculate F) 
	mg to calculate F) 


	Figure
	Reviewer’s Comments: 
	Reviewer’s Comments: 

	!. The point estimate of the bioavailability (F) value calculated by the reviewer is similar with the firm’s calculation when included 93 subjects in the statistical analysis. 
	!. Per firm’s study report (#PRG-723), the firm also conducted further statistical analysis on the subgroups. T/S ratio (ratio of treatment to screen PC20 values for reference 180 mcg) was used as an objective indicator for selection of the subjects in the statistical analysis. Two T/S ratios were applied for subject selection. 1) T/S ratio range 0.4-2.5: 80 subjects were included in the data analsysis; and 2) T/S ratio range 0.5-2.0: 65 subjects were included in the data analsysis. In both cases, the 90% c
	!. Nevertheless, the firm’s statistical analysis was consistent with the FDA’s requirements and the 90% CI of bioavailability (F) is within the 67.00 – 150.00% BE criteria when included 93 subjects in the data analysis. 
	Pharmacodynamic Study Output (reviewer calculated) 
	Pharmacodynamic Study Output (reviewer calculated) 

	> require(SASxport). Loading required package: SASxport. Warning message:. In library(package, lib.loc = lib.loc, character.only = TRUE, logical return = TRUE,  :.
	 there is no package called ‘SASxport’. > mysas<-"C:\\Users\\RENKE\\Desktop\\Team15\\Dosescale\\ANDA203760\\ANDA203760.csv". > .> try<-read.csv(mysas). > head(try).
	  row.names  ID VISIT PC20 TRT DOSE FORM LPC20 PC20QC. 
	1 
	1 
	1 
	1 PRG-723-01 VISIT 3 51.4062(b) (6) 
	D 180 
	TEST 3.9397590 51.406220 

	2 
	2 
	2 PRG-723-01 
	VISIT 4 50.2133 
	E 180 
	REF 3.9162800 50.213380 

	3 
	3 
	3 PRG-723-01 
	VISIT 5 21.8715 
	C 
	90 
	REF 3.0851840 21.871500 

	4 
	4 
	4 PRG-723-01 
	VISIT 6 1.7296 
	A 
	0 PLACEBO 0.5478902 1.729645 

	5 
	5 
	5 PRG-723-01 
	VISIT 7 22.6988 
	B 
	90 
	TEST 3.1223120 22.698820 

	6 
	6 
	6 PRG-723-01 
	VISIT 3 17.5339 
	C 
	90 
	REF 2.8641360 17.533910


	 LPC20QC 1 3.9397590 2 3.9162820 3 3.0851850 4 0.5479163 5 3.1223130 6 2.8641360 > try[1:20,]   row names  ID VISIT PC20 TRT DOSE FORM LPC20 
	(b) (6) 
	1 1 PRG-723-01 
	ISIT 3 51.4062 D 180 TEST 3.9397590 2 2 PRG-723-01 
	ISIT 4 50.2133 E 180 REF 3.9162800 3 3 PRG-723-01 
	ISIT 5 21.8715 C 90 REF 3.0851840 4 4 PRG-723-01 
	ISIT 6 1.7296 A 0 PLACEBO 0.5478902 5 5 PRG-723-01 
	ISIT 7 22.6988 B 90 TEST 3.1223120 6 6 PRG-723-01 
	ISIT 3 17.5339 C 90 REF 2.8641360 7 7 PRG-723-01 
	ISIT 4 34.4060 D 180 TEST 3.5382310 8 8 PRG-723-01 
	ISIT 5 20.3179 B 90 TEST 3.0115020 9 9 PRG-723-01 
	ISIT 6 33.7205 E 180 REF 3.5181060 10 10 PRG-723-0 VISIT 7  5.1443 A 0 PLACEBO 1.6378890 11 11 PRG-723-0 VISIT 3  0.5863 B 90 TEST -0.5339237 12 12 PRG-723-0 VISIT 4  1.5070 C 90 REF 0.4101209 13 13 PRG-723-0 VISIT 5  0.3458 A 0 PLACEBO -1.0618950 14 14 PRG-723-0 VISIT 6 10.7034  D 180 TEST 2.3705610 15 15 PRG-723-0 VISIT 7  7.4246 E 180  REF 2.0047990 16 16 PRG-723-0 VISIT 3  7.9447 E 180 REF 2.0725050 17 17 PRG-723-0 VISIT 4  2.4868 A 0 PLACEBO 0.9109967 18 18 PRG-723-0 VISIT 5  7.3708 D 180 TEST 1.997526
	PC20QC LPC20QC 1 51.4062200 3.9397590 2 50.2133800 3.9162820 3 21.8715000 3.0851850 4 1.7296450 0.5479163 5 22.6988200 3.1223130 6 17.5339100 2.8641360 7 34.4059700 3.5382300 
	8 20.3179200 3.0115030 9 33.7205400 3.5181070 10 5.1442580 1.6378810 11 0.5862669 -0.5339801 12 1.5069870 0.4101121 13 0.3458181 -1.0618420 14 10.7034200 2.3705630 15 7.4245710  2.0047950 16 7.9447400 2.0725100 17 2.4867920 0.9109934 18 7.3707850 1.9975240 19 2.9113060 1.0686020 20 3.1430690 1.1452000 > dim(try) 
	[1] 465 10. > try$TRMNTGRP=paste(try$FORM,try$DOSE,sep=''). > .> wide <-reshape(try, v names = "LPC20", idvar = "ID",. 
	+ timevar = "TRMNTGRP", direction = "wide"). Warning message:. In reshapeWide(data, idvar = idvar, timevar = timevar, varying = varying, :.
	  some constant variables (row names,VISIT,PC20,TRT,DOSE,FORM,PC20QC,LPC20QC) are really. varying. > test=try[try$TRMNTGRP=="W90",]. > test2=test[duplicated(test$SUBNUMB),]. > test[test$SUBNUMB==180112,]. 
	[1] row.names ID  VISIT PC20 TRT DOSE FORM .
	[8] LPC20 PC20QC LPC20QC TRMNTGRP .<0 rows> (or 0-length row.names). 
	> dim(wide) 
	> dim(wide) 
	> dim(wide) 

	[1] 93 14 
	[1] 93 14 

	> head(wide)
	> head(wide)

	   row names  ID 1 1 PRG-723-01­
	   row names  ID 1 1 PRG-723-01­
	VISIT PC20 TRT DOSE ISIT 3 51.4062 D 180(b) (6) 
	FORM PC20QC TEST 51.4062200 

	6 
	6 
	6 PRG-723-01­
	ISIT 3 17.5339 
	C 
	90 
	REF 17.5339100 

	11 
	11 
	11 PRG-723-01 
	VISIT 3 0.5863 
	B 
	90 
	TEST 0.5862669 

	16 
	16 
	16 PRG-723-01 
	VISIT 3 7.9447 
	E 180 
	REF 7.9447400 

	21 
	21 
	21 PRG-723-01 
	VISIT 3 0.4368 
	A 
	0 PLACEBO 0.4368253 

	26 
	26 
	26 PRG-723-01 
	VISIT 3 49.9072 
	B 
	90 
	TEST 49.9072100


	 LPC20QC LPC20.TEST180 LPC20.REF180 LPC20.REF90 LPC20.PLACEBO0 1 3.9397590 3.939759 3.916280 3.0851840 0.5478902 6 2.8641360 3.538231 3.518106 2.8641360 1.6378890 11 -0.5339801   2.370561 2.004799 0.4101209 -1.0618950 16 2.0725100 1.997526 2.072505 1.1452100 0.9109967 21 -0.8282220  1.237156 1.867423 0.6238507 -0.8282799 26 3.9101660 3.511945 3.810486 3.5018990 0.4902351
	 LPC20.TEST90 1 3.12231200 6 3.01150200 11 -0.53392370 16 1.06860000 21 0.02858746 26 3.91016500 > wide[1:20,]
	   row names  ID VISIT PC20 TRT DOSE FORM PC20QC
	(b) (6) 
	1 1 PRG-723-01 VISIT 3 51.4062 D 180 TEST 51.4062200 6 6 PRG-723-01 VISIT 3 17.5339 C 90 REF 17.5339100 
	11 
	11 
	11 
	11 PRG-723-01 VISIT 3(b) (6) 
	0.5863 
	B 
	90 
	TEST 
	0.5862669 

	16 
	16 
	16 PRG-723-01 
	VISIT 3 
	7.9447 
	E 180 
	REF 
	7.9447400 

	21 
	21 
	21 PRG-723-01 
	VISIT 3 
	0.4368 
	A 
	0 PLACEBO 
	0.4368253 

	26 
	26 
	26 PRG-723-01 
	VISIT 3 49.9072 
	B 
	90 
	TEST 49.9072100 

	31 
	31 
	31 PRG-723-01 
	VISIT 3 15.8423 
	E 180 
	REF 15.8423500 

	36 
	36 
	36 PRG-723-01 
	VISIT 3 14.8200 
	A 
	0 PLACEBO 14.8200000 

	41 
	41 
	41 PRG-723-01 
	VISIT 3 23.0297 
	C 
	90 
	REF 23.0297000 

	46 
	46 
	46 PRG-723-01 
	VISIT 3 
	9.3378 
	C 
	90 
	REF 
	9.3377630 

	51 
	51 
	51 PRG-723-01 
	VISIT 3 
	9.6122 
	B 
	90 
	TEST 
	9.6121880 

	56 
	56 
	56 PRG-723-01 
	VISIT 3 147.5504 
	D 180 
	TEST 147.5368000 

	61 
	61 
	61 PRG-723-01 
	VISIT 3 
	0.9473 
	A 
	0 PLACEBO 
	0.9473380 

	66 
	66 
	66 PRG-723-01 
	VISIT 3 99.6268 
	D 180 
	TEST 99.6267700 

	71 
	71 
	71 PRG-723-01 
	VISIT 3 74.5177 
	C 
	90 
	REF 74.5177500 

	76 
	76 
	76 PRG-723-01 
	VISIT 3 
	8.4431 
	B 
	90 
	TEST 
	8.4431290 

	81 
	81 
	81 PRG-723-01 
	VISIT 3 23.1878 
	E 180 
	REF 23.1878000 

	86 
	86 
	86 PRG-723-01 
	VISIT 3 100.1594 
	B 
	90 
	TEST 100.1594000 

	91 
	91 
	91 PRG-723-01 
	VISIT 3 32.7480 
	E 180 
	REF 32.7479600 

	96 
	96 
	96 PRG-723-01 
	VISIT 3 
	1.1855 
	A 
	0 PLACEBO 
	1.1854660


	 LPC20QC LPC20.TEST180 LPC20.REF180 LPC20.REF90 LPC20.PLACEBO0 1 3.93975900 3.939759 3.916280 3.0851840 0.54789020 6 2.86413600 3.538231 3.518106 2.8641360 1.63788900 11 -0.53398010  2.370561 2.004799 0.4101209 -1.06189500 16 2.07251000 1.997526 2.072505 1.1452100 0.91099670 21 -0.82822200  1.237156 1.867423 0.6238507 -0.82827990 26 3.91016600 3.511945 3.810486 3.5018990 0.49023510 31 2.76268700 2.426014 2.762684 1.8047910 1.45175400 36 2.69597800 4.622302 3.319405 3.8816240 2.69597800 41 3.13678500  3.1485
	 LPC20.TEST90 1 3.12231200 6 3.01150200 11 -0.53392370 16 1.06860000 21 0.02858746 26 3.91016500 31 0.84496660 36 4.08052800 41 2.90512400 46 3.09765200 51 2.26303300 56 4.22964100 61 2.80314800 66 3.93443600 71 4.42154900 76 2.13335000 81 2.24579200 
	86 4.60676300. 91 2.52656800. 96 0.53003980. > .raw1=wide[,c('LPC20.TEST90','LPC20.TEST180','LPC20.PLACEBO0','LPC20.REF90','LPC20.REF180'). ]. > Pmean=mean(wide[,'LPC20.PLACEBO0'],na rm=T). > T1mean=mean(wide[,'LPC20.TEST90'],na.rm=T). > T2mean=mean(wide[,'LPC20.TEST180'],na.rm=T). > R1mean=mean(wide[,'LPC20.REF90'],na.rm=T). > R2mean=mean(wide[,'LPC20.REF180'],na.rm=T). > T1mean. 
	[1]
	[1]
	[1]
	 2.656005. > T2mean. 

	[1]
	[1]
	 3.284634. > R1mean. 

	[1]
	[1]
	 2.595943. > R2mean. 

	[1]
	[1]
	 3.09364. > T1mean/R1mean. 

	[1]
	[1]
	 1.023137. > T2mean/R2mean. 

	[1]
	[1]
	 1.061738. > plot(x=c(0,90,180),y=c(Pmean,R1mean, R2mean),ylim=c(0,3.5)). > points(x=c(90,180),y=c(T1mean, T2mean),pch=2,col="red"). > .> boot.sample.int=1000# number of simulation to calculated 90% CI using BCA. > .######################################################################################. #######. > # Define doses. > .######################################################################################. #######. > Test1<-90. > Test2<-180. > Placebo<-0. > Ref1<-90. > Ref2<-180. > sample.size<-


	> head(wide).   row names  ID VISIT PC20 TRT DOSE FORM PC20QC. 
	1 
	1 
	1 
	1 PRG-723-01­ISIT 3 51.4062(b) (6) 
	D 180 
	TEST 51.4062200 

	6 
	6 
	6 PRG-723-01­
	ISIT 3 17.5339 
	C 
	90 
	REF 17.5339100 

	11 
	11 
	11 PRG-723-01
	 VISIT 3 0.5863 
	B 
	90 
	TEST 0.5862669 

	16 
	16 
	16 PRG-723-01
	 VISIT 3 7.9447 
	E 180 
	REF 7.9447400 

	21 
	21 
	21 PRG-723-01
	 VISIT 3 0.4368 
	A 
	0 PLACEBO 0.4368253 

	26 
	26 
	26 PRG-723-01
	 VISIT 3 49.9072 
	B 
	90 
	TEST 49.9072100


	 LPC20QC LPC20.TEST180 LPC20.REF180 LPC20.REF90 LPC20.PLACEBO0 1 3.9397590 3.939759 3.916280 3.0851840 0.5478902 6 2.8641360 3.538231 3.518106 2.8641360 1.6378890 11 -0.5339801  2.370561 2.004799 0.4101209 -1.0618950 16 2.0725100 1.997526 2.072505 1.1452100 0.9109967 21 -0.8282220   1.237156 1.867423 0.6238507 -0.8282799 26 3.9101660 3.511945 3.810486 3.5018990 0.4902351
	 LPC20.TEST90 1 3.12231200 6 3.01150200 11 -0.53392370 16 1.06860000 21 0.02858746 26 3.91016500 > head(try)
	  row.names  ID VISIT PC20 TRT DOSE FORM LPC20 PC20QC
	(b) (6) 
	1 1 PRG-723-01 VISIT 3 51.4062 D 180 TEST 3.9397590 51.406220 2 2 PRG-723-01 VISIT 4 50.2133 E 180 REF 3.9162800 50.213380 3 3 PRG-723-01 VISIT 5 21.8715 C 90 REF 3.0851840 21.871500 4 4 PRG-723-01 VISIT 6 1.7296 A 0 PLACEBO 0.5478902 1.729645 5 5 PRG-723-01 VISIT 7 22.6988 B 90 TEST 3.1223120 22.698820 6 6 PRG-723-01 VISIT 3 17.5339 C 90 REF 2.8641360 17.533910
	 LPC20QC TRMNTGRP 
	1 3.9397590 TEST180 
	2 3.9162820 REF180 
	3 3.0851850 REF90 
	4 0.5479163 PLACEBO0 
	5 3.1223130 TEST90 
	6 2.8641360 REF90 
	> long=reshape(wide,direction="long") 
	> long$TRMNTGRP
	 [1] "TEST180" "TEST180"  "TEST180" "TEST180" "TEST180" "TEST180" 
	[7] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
	[13] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
	[19] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
	[25] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
	[31] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
	[37] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
	[43] "TEST180" "TEST180" "TEST180"  "TEST180" "TEST180" "TEST180" 
	[49] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
	[55] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
	[61] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
	[67] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
	[73] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
	[79] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
	[85] "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" "TEST180" 
	[91] "TEST180" "TEST180" "TEST180" "REF180" "REF180" "REF180" 
	[97] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
	[103] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
	[109] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
	[115] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
	[121] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
	[127] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
	[133] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
	[139] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
	[145] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
	[151] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
	[157] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
	[163] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
	[169] "REF180" "REF180" "REF180" "REF180" "REF180"  "REF180" 
	[175] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
	[181] "REF180" "REF180" "REF180" "REF180" "REF180" "REF180" 
	[187] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
	[193] "REF90" "REF90"  "REF90" "REF90" "REF90" "REF90" 
	[199] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
	[205] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
	[211] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
	[217] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
	[223] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
	[229] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
	[235] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
	[241] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
	[247] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
	[253] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90"   
	[259] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
	[265] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
	[271] "REF90" "REF90" "REF90" "REF90" "REF90" "REF90" 
	[277] "REF90" "REF90" "REF90" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[283] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[289] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[295] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[301] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[307] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[313] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[319] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[325] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[331] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[337] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[343] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[349] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[355] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[361] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[367] "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" "PLACEBO0" 
	[373] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
	[379] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
	[385] "TEST90" "TEST90"  "TEST90" "TEST90" "TEST90" "TEST90" 
	[391] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
	[397] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
	[403] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
	[409] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
	[415] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
	[421] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
	[427] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
	[433] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
	[439] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
	[445] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90"  
	[445] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90"  
	[451] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 

	[457] "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" "TEST90" 
	[463] "TEST90" "TEST90" "TEST90" .> dose=rep(c(Test2, Ref2, Ref1, Placebo, Test1),each=sample.size). > ind=rep(c(1, 0,  0, 0, 1),each=sample.size). > .> .> #fix(long). > #fix(wide). > .> head(long).
	                       row names  ID VISIT PC20 TRT DOSE 
	PRG-723-01­PRG-723-01­
	PRG-723-01­PRG-723-01­
	PRG-723-01­PRG-723-01­
	TEST180 TEST180 (b) (6) 
	1 PRG-723-01 6 PRG-723-01 
	VISIT 3 51.4062 VISIT 3 17.5339 (b) (6) 
	D 180 C 90 

	PRG-723-01­
	PRG-723-01­
	TEST180 
	11 PRG-723-01 
	VISIT 3 0.5863 
	B 
	90 

	PRG-723-01­
	PRG-723-01­
	TEST180 
	16 PRG-723-01 
	VISIT 3 7.9447 
	E 180 

	PRG-723-01­
	PRG-723-01­
	TEST180 
	21 PRG-723-01 
	VISIT 3  0.4368 
	A 
	0 

	PRG-723-01­
	PRG-723-01­
	TEST180 
	26 PRG-723-01 
	VISIT 3 49.9072 
	B 
	90


	 FORM PC20QC LPC20QC TRMNTGRP LPC20 
	(b) (6) 
	PRG-723-01-TEST180 TEST 51.4062200 3.9397590 TEST180 3.939759 
	PRG-723-01­
	PRG-723-01­
	PRG-723-01­
	TEST180
	 REF 17.5339100 2.8641360 TEST180 3.538231 

	PRG-723-01­
	PRG-723-01­
	TEST180 
	TEST 0.5862669 -0.5339801  TEST180 2.370561 

	PRG-723-01­
	PRG-723-01­
	TEST180 
	REF 7.9447400 2.0725100 TEST180 1.997526 


	PRG-723-01-TEST180 PLACEBO 0.4368253 -0.8282220  TEST180 1.237156 PRG-723-01-TEST180 TEST 49.9072100 3.9101660 TEST180 3.511945 
	> dim(long) 
	[1] 465 11. > long$DOSE=dose. > long$IND=ind. > long$IND1=rep(c(0, 0, 0, 0, 1),each=sample.size). > long$IND2=rep(c(1, 0, 0, 0, 0),each=sample.size). > emaxfit.R=nls(LPC20~E0+EMAX*DOSE*(F^IND)/(ED50+DOSE*F^IND), data=long, .start=list(EMAX=R2mean, ED50=Ref1,E0=Pmean,F=1),control=list(tol=1e-10,minFactor=1e­10,warnOnly=TRUE)). Warning message:. In nls(LPC20 ~ E0 + EMAX * DOSE * (F^IND)/(ED50 + DOSE * F^IND), :.
	 number of iterations exceeded maximum of 50 > t=coef(emaxfit.R) > t
	 EMAX ED50 E0 F 
	3.4115543 96.8204961 0.9156725 1.1626362 > summary(emaxfit.R) Formula: LPC20 ~ E0 + EMAX * DOSE * (F^IND)/(ED50 + DOSE * F^IND) Parameters:
	 Estimate Std. Error t value Pr(>|t|) EMAX 3.4116 0.5470 6.237 1.01e-09 *** ED50 96.8205 39.3430 2.461 0.0142 * E0 0.9157 0.1281 7.149 3.46e-12 *** F 1.1626 0.1883 6.174 1.46e-09 *** Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 Residual standard error: 1.235 on 461 degrees of freedom Number of iterations till stop: 50 Achieved convergence tolerance: 9.393e-10 Reason stopped: number of iterations exceeded maximum of 50 > emaxfit.R2=nls(LPC20~E0+EMAX*DOSE*(F1^IND1)*(F2^IND2)/(ED50+DOSE*F1^IND
	data=long, start=list(EMAX=R2mean, ED50=Ref1,E0=Pmean,F1=1,F2=1),control=list(tol=1e­10,minFactor=1e-10,warnOnly=TRUE)). > ). > t2.
	t2=coef(emaxfit.R2

	 EMAX ED50 E0 F1 F2 
	3.0954148 75.6723649 0.9143876 1.0816672 1.3741030 > ) Formula: LPC20 ~ E0 + EMAX * DOSE * (F1^IND1) * (F2^IND2)/(ED50 + DOSE * 
	summary(emaxfit.R2

	F1^IND1 * F2^IND2) Parameters:
	 Estimate Std. Error t value Pr(>|t|) EMAX 3.0954 0.6806  4.548 6.93e-06 *** ED50 75.6724 46.0579 1.643 0.1011 E0 0.9144 0.1282 7.132 3.86e-12 *** F1 1.0817 0.2469 4.381 1.46e-05 *** F2 1.3741 0.5985 2.296 0.0221 * Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 Residual standard error: 1.236 on 460 degrees of freedom Number of iterations to convergence: 4 Achieved convergence tolerance: 1.985e-12 
	> anova(emaxfit.R, ). Analysis of Variance Table. Model 1: LPC20 ~ E0 + EMAX * DOSE * (F^IND)/(ED50 + DOSE * F^IND). Model 2: LPC20 ~ E0 + EMAX * DOSE * (F1^IND1) * (F2^IND2)/(ED50 + DOSE * F1^IND1 * .F2^IND2).
	emaxfit.R2

	 Res.Df Res.Sum Sq Df Sum Sq F value Pr(>F). 1 461 703.65 .2 460 703.15 1 0.49443 0.3235 0.5698. > T1mean=mean(raw1[,1],na rm=T). > T2mean=mean(raw1[,2],na rm=T). > Pmean=mean(raw1[,3],na.rm=T). > R1mean=mean(raw1[,4],na.rm=T). > R2mean=mean(raw1[,5],na.rm=T). > meandata=data frame(lnPC20=c(T1mean,T2mean, Pmean,R1mean,R2mean), DOSE=c(Test1, Test2, .Placebo, Ref1, Ref2),  IND=c(1,1,0,0,0)). > emaxfit.R=nls(lnPC20~E0+EMAX*DOSE*(F^IND)/(ED50+DOSE*F^IND), data=meandata, .start=list(EMAX=R2mean, ED50=Ref1,E0=Pme
	 number of iterations exceeded maximum of 50. > t=coef(emaxfit.R). > t.
	 EMAX ED50 E0 F 
	3.4115543 96.8204981 0.9156725 1.1626362 ###################################################################################### ########## > F ratio={} > F1 ratio={} ###################################################################################### ########## > #calculation of 90% CI using boot strapping approch ###################################################################################### ########## > for (v in 1:boot.sample.int){ 
	+
	+
	+
	 boot.data<-raw1[sample(nrow(raw1), size=sample.size, replace=T), ] 

	+
	+
	 boot.data=as.data.frame(boot.data) 

	+
	+
	 T1data=as.data.frame(boot.data[,1]) 

	+
	+
	 colnames(T1data)[1]="lnPC20" 

	+
	+
	 T1data$DOSE=Test1 

	+
	+
	 T1data$IND=1 

	+
	+
	 T1mean=mean(T1data[,1],na.rm=T) 

	+
	+
	 T2data=as.data.frame(boot.data[,2]) 

	+
	+
	 colnames(T2data)[1]="lnPC20" 

	+
	+
	 T2data$DOSE=Test2 

	+
	+
	 T2data$IND=1 

	+
	+
	 #T2mean=mean(T2data[1]) 

	+
	+
	 T2mean=mean(T2data[,1],na.rm=T) 

	+
	+
	 Pdata=as.data frame(boot.data[,3]) 

	+
	+
	 colnames(Pdata)[1]="lnPC20" 

	+
	+
	 Pdata$DOSE=Placebo 

	+
	+
	 Pdata$IND=0 

	+
	+
	 #Pmean=mean(Pdata[1]) 

	+
	+
	 Pmean=mean(Pdata[,1],na.rm=T) 

	+
	+
	 R1data=as.data frame(boot.data[,4]) 

	+
	+
	 colnames(R1data)[1]="lnPC20" 

	+
	+
	 R1data$DOSE=Ref1 

	+
	+
	 R1data$IND=0 

	+
	+
	 #R1mean=mean(R1data[1]) 

	+
	+
	 R1mean=mean(R1data[,1],na.rm=T) 

	+
	+
	 R2data=as.data frame(boot.data[,5]) 

	+
	+
	 colnames(R2data)[1]="lnPC20" 

	+
	+
	 R2data$DOSE=Ref2 

	+
	+
	 R2data$IND=0 

	+
	+
	 #R2mean=mean(R2data[1]) 

	+
	+
	 R2mean=mean(R2data[,1],na.rm=T) 

	+ 
	+ 
	meandata=data frame(lnPC20=c(T1mean,T2mean, Pmean,R1mean,R2mean), DOSE=c(Test1, Test2, .Placebo, Ref1, Ref2), IND=c(1,1,0,0,0)). 

	+
	+
	 emaxfit.R=nls(lnPC20~E0+EMAX*DOSE*(F^IND)/(ED50+DOSE*F^IND), data=meandata, .start=list(EMAX=R2mean, ED50=Ref1,E0=Pmean,F=1),control=list(tol=1e-10,minFactor=1e­10,warnOnly=TRUE)). 

	+
	+
	 t=coef(emaxfit.R). 

	+
	+
	 F ratio[v]=t[4]. 

	+
	+
	 }. There were 50 or more warnings (use warnings() to see the first 50). > )]). > point.est=mean(F.ratio). > LowerCI. 
	> LowerCI=c(sort(F ratio)[c(v*0.05)]). 
	UpperCI=c(sort(F.ratio)[c(v*0.95



	[1]
	[1]
	[1]
	 1.028122. > UpperCI. 

	[1]
	[1]
	 1.330993. > point.est. 

	[1]
	[1]
	 1.171861. > ###########################BCA Method##################################. > .> Fsim={}. > F1sim={}. > diff1={}. > diff2={}. > for (n in 1:sample.size) .


	+
	+
	+
	 {. 

	+
	+
	 accdata=raw1[-n,]. 

	+
	+
	 accdata=as.data.frame(accdata) 

	+
	+
	 T1data=as.data.frame(accdata[,1]) 

	+
	+
	 colnames(T1data)[1]="lnPC20" 

	+
	+
	 T1data$DOSE=Test1 

	+
	+
	 T1data$IND=1 

	+
	+
	 #T1mean=mean(T1data[1]) 

	+
	+
	 T1mean=mean(T1data[,1], na rm=T) 

	+
	+
	 T2data=as.data.frame(accdata[,2]) 

	+
	+
	 colnames(T2data)[1]="lnPC20" 

	+
	+
	 T2data$DOSE=Test2 

	+
	+
	 T2data$IND=1 

	+
	+
	 #T2mean=mean(T2data[1]) 

	+
	+
	 T2mean=mean(T2data[,1], na rm=T) 

	+
	+
	 Pdata=as.data frame(accdata[,3]) 

	+
	+
	 colnames(Pdata)[1]="lnPC20" 

	+
	+
	 Pdata$DOSE=Placebo 

	+
	+
	 Pdata$IND=0 

	+
	+
	 #Pmean=mean(Pdata[1]) 

	+
	+
	 Pmean=mean(Pdata[,1], na rm=T). + .

	+
	+
	 R1data=as.data frame(accdata[,4]). 

	+
	+
	 colnames(R1data)[1]="lnPC20". 

	+
	+
	 R1data$DOSE=Ref1. 

	+
	+
	 R1data$IND=0. 

	+
	+
	 #R1mean=mean(R1data[1]). 

	+
	+
	 R1mean=mean(R1data[,1], na.rm=T). 

	+
	+
	 R2data=as.data frame(accdata[,5]). 

	+
	+
	 colnames(R2data)[1]="PC20". 

	+
	+
	 R2data$DOSE=Ref2. 

	+
	+
	 R2data$IND=0. 

	+
	+
	 #R2mean=mean(R2data[1]). 

	+
	+
	 R2mean=mean(R2data[,1], na.rm=T). 

	+ 
	+ 
	meandata=data frame(lnPC20=c(T1mean,T2mean, Pmean,R1mean,R2mean), DOSE=c(Test1, Test2, .Placebo, Ref1, Ref2), IND=c(1,1,0,0,0)). 

	+
	+
	 emaxfit.R=nls(lnPC20~E0+EMAX*DOSE*(F^IND)/(ED50+DOSE*F^IND), data=meandata, .start=list(EMAX=R2mean, ED50=Ref1,E0=Pmean,F=1),control=list(tol=1e-10,minFactor=1e­10,warnOnly=TRUE)). 

	+
	+
	 t=coef(emaxfit.R). 

	+
	+
	 Fsim[n]=t[4]. 

	+
	+
	 }. There were 50 or more warnings (use warnings() to see the first 50). > T1data=as.data.frame(raw1[,1]). > colnames(T1data)[1]="lnPC20". > T1data$DOSE=Test1. > T1data$IND=1. > T1mean=mean(T1data[1]). Warning message:. mean(<data.frame>) is deprecated.. 


	Use colMeans() or sapply(*, mean) instead. 
	> T2data=as.data.frame(raw1[,2]) 
	> colnames(T2data)[1]="lnPC20" 
	> T2data$DOSE=Test2 
	> T2data$IND=1 
	> T2mean=mean(T2data[1]) 
	Warning message: 
	mean(<data.frame>) is deprecated. 
	Use colMeans() or sapply(*, mean) instead. 
	> Pdata=as.data frame(raw1[,3]) > colnames(Pdata)[1]="PC20" > Pdata$DOSE=Placebo > Pdata$IND=0 > Pmean=mean(Pdata[1]) Warning message: mean(<data.frame>) is deprecated. 
	Use colMeans() or sapply(*, mean) instead. > R1data=as.data frame(raw1[,4]) > colnames(R1data)[1]="PC20" > R1data$DOSE=Ref1 > R1data$IND=0 > R1mean=mean(R1data[1]) Warning message: mean(<data.frame>) is deprecated. 
	Use colMeans() or sapply(*, mean) instead. > R2data=as.data frame(raw1[,5]) > colnames(R2data)[1]="lnPC20" > R2data$DOSE=Ref2 > R2data$IND=0 > R2mean=mean(R2data[1]) Warning message: mean(<data.frame>) is deprecated. 
	Use colMeans() or sapply(*, mean) instead. > meandata=data frame(lnPC20=c(T1mean,T2mean, Pmean,R1mean,R2mean), DOSE=c(Test1, Test2, Placebo, Ref1, Ref2), IND=c(1,1,0,0,0)) > emaxfit.R=nls(lnPC20~E0+EMAX*DOSE*(F^IND)/(ED50+DOSE*F^IND), data=meandata, start=list(EMAX=R2mean, ED50=Ref1,E0=Pmean,F=1),control=list(tol=1e-10,minFactor=1e­10,warnOnly=TRUE)) Warning message: In nls(lnPC20 ~ E0 + EMAX * DOSE * (F^IND)/(ED50 + DOSE * F^IND), :
	 number of iterations exceeded maximum of 50 > t=coef(emaxfit.R) > Fraw1=t[4] > for (n in 1:sample.size) 
	+
	+
	+
	 {. 

	+
	+
	 diff1[n]=(Fsim[n]-Fraw1)^3. 

	+
	+
	 diff2[n]=(Fsim[n]-Fraw1)^2. 

	+
	+
	 }. > accel=sum(diff1)/(6*(sum(diff2)^1.5)). > ct<-sum(F ratio<Fraw1). > z=qnorm(ct/v). > )))). > )))) #upperbound. > .> bcaLowerCI=c(sort(F.ratio)[c(floor(alpha1))]). > bcaUpperCI=c(sort(F.ratio)[c(ceiling(alpha2))]). > point.est. 
	alpha1=(v-1)*pnorm(z+(z+qnorm(0.05))/(1-accel*(z+qnorm(0.05
	alpha2=(v-1)*pnorm(z+(z+qnorm(0.95))/(1-accel*(z+qnorm(0.95



	[1]
	[1]
	[1]
	 1.171861. > bcaLowerCI. 

	[1]
	[1]
	 1.026379. > bcaUpperCI. 

	[1]
	[1]
	[1]
	 1.327635. > ############. > #plot DR. > meandata=data frame(lnPC20=c( Pmean,R1mean,R2mean), DOSE=c(Placebo, Ref1, Ref2)). > mfitsum=fitMod(DOSE, lnPC20, data=meandata, model="emax",bnds = c(0,50000)). 

	> parai=coef(mfitsum). > e0i=parai[1]. Error: object 'parai' not found. > emaxi=parai[2]. Error: object 'parai' not found. > ed50i=parai[3]. > Pmean=mean(wide[,'LPC20.PLACEBO0'],na rm=T). > T1mean=mean(wide[,'LPC20.TEST90'],na.rm=T). > T2mean=mean(wide[,'LPC20.TEST180'],na.rm=T). > R1mean=mean(wide[,'LPC20.REF90'],na.rm=T). > R2mean=mean(wide[,'LPC20.REF180'],na.rm=T). > doserange=seq(0,180,1). > doserange.

	 [1] 
	 [1] 
	0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 .29 30 31 32 33 34 35 36 37 38 39. 


	[41] 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 .67 68 69 70 71 72 73 74 75 76 77 78 79. 
	[81] 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 104 105 .106 107 108 109 110 111 112 113 114 115 116 117 118 119. 
	[121] 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 .143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159. 
	[161] 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180. > pred=e0i+emaxi*doserange/(ed50i+doserange). > plot(x=c(0,90,180),y=c(Pmean,R1mean, R2mean),ylab="Mean logPC20", xlab="Dose", ylim=c(0,4)). > points(x=c(90,180),y=c(T1mean, T2mean),pch=2,col="red"). > lines(x=doserange,y=pred). Error in xy.coords(x, y) : object 'pred' not found. > legend( par()$usr[1],3.8, legend=c("Reference", "Test"), .
	+ pch=c(1,2), col=c(1,"red"), xpd=TRUE, xjust=0, yjust=0.5,ncol=1,horiz=T) .
	Consult with Ke Ren and Devvrat Patel regarding the statistical analysis of the pharmacodynamic study 
	Consult with Ke Ren and Devvrat Patel regarding the statistical analysis of the pharmacodynamic study 

	From: Patel, Devvrat Sent: Wednesday, June 25, 2014 11:51 AM To: Ren, Ke Subject: Dose scaling results 
	> point.est [1] 1.172082 > bcaLowerCI [1] 1.008603 > bcaUpperCI 
	[1] 1.314282 
	From: Ren, Ke Sent: Friday, June 20, 2014 6:59 AM To: Patel, Devvrat Subject: Dose-sacle analysis (ANDA 203760) 
	Good Morning Dev: 
	Please see the attached R code for 5-way crossover dose scale analysis. I got code from Science Team. Could you confirm my calculation for ANDA 203760? The table below includes the results from my calculation and firm’s calculation. 
	Method 
	Method 
	Method 
	F (Test/Reference) 
	90% CI 

	Reviewer’s 
	Reviewer’s 
	1.171 
	1.02681 – 1.328477 

	Calculation 
	Calculation 

	Firm’s Calculation 
	Firm’s Calculation 
	1.159 
	1.023-1.33 


	Thanks, 
	Ke 
	From: Ren, KeSent: Tue 5/20/2014 10:54 AMTo: Kundoor, VipraCc: Tampal, Nilufer; Li, Bing; Nguyen, Hoainhon TSubject: PD endpoint BE study for ANDA 203760 (AlbuterolSulfate Metered/Inhalation) 
	Good Morning Vipra: 
	Good Morning Vipra: 
	Please see the background and study results of the PD BE( bronchoprovocation) study for ANDA 203760 (Albuterol Sulfate Metered/Inhalation) by using the dose-scaledapproach. 

	Background: We issued a drug SpecificBE recommendation for Albuterol Sulfate Metered/Inhalation at the following website: 
	toryInformation/Guidances/UCM346985.pdf We recommend five in vitro tests, one in vivo PK BE study and one in vivo PDBE study. For the in vivo BE study based on a PD endpoint,we recommend a bronchoprovocation study or bronchodilationstudy. For a bronchoprovocation study, the recommended PDendpoint is PC20, which is the provocation concentration ordose of the methacholine challenge agent required to reducethe forced expiratory volume in one second (FEV1) by 20% following administration of differing doses of a
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegula
	67.00-150.00

	To conduct a dose scaled analysis for bioequivalenceassessment based on PC20 data, we generally follow thefollowing two steps: 

	1) First step: determining the relative bioavailability (F) of the test product versus the reference product bysimultaneously fitting the within-study dose-responsedata of both the test and reference products to thefollowing model: 
	1) First step: determining the relative bioavailability (F) of the test product versus the reference product bysimultaneously fitting the within-study dose-responsedata of both the test and reference products to thefollowing model: 
	where i= treatment indicator (0= ref, 1= test) ; E= PC20;E0= baseline response (PC20) in the absence of drug; Emax=maximum drug effect response; Dose= albuterol dose (ie, 
	where i= treatment indicator (0= ref, 1= test) ; E= PC20;E0= baseline response (PC20) in the absence of drug; Emax=maximum drug effect response; Dose= albuterol dose (ie, 
	either 0.09 mg or 0.18 mg); F= relative bioavailabilityat the site of efficacy; ED50= estimated albuterol doserequired to achieve 50% of fitted maximal value of the PDeffect above baseline. 
	i 


	2) Second step: establishing the 90% CI for the relative bioavailability of the test to reference products byusing a bootstrap procedure. Each bootstrap estimationincluded calculation of F by fitting the above model to a resampled dose-response data set, which was generated byrandom repetitive sampling with replacement of individualsubject data. CI of F was constructed using Efron’s biascorrected and accelerated (BCA) method. 
	Study design and results: In the ANDA 203760 submission,the firm conducted bronchoprovocation study (#PRG-723). Thestudy was designed as multi-center (7 sites), randomized,five-way crossover PD study comparing the test product toTeva’s ProAir® HFA Inhalation aerosol using a methacholinechallenge in asthmatic subjects. The study enrolled 113asthmatic subjects and 93 subjects were used in thestatistical analysis. Each subject received two actuationsper period. The dosing per period was based on the following:
	0.09 mg of reference product: one actuation each from areference product MDI and placebo MDI; 3) 0.18 mg ofreference product: two actuations of the reference product;4) 0.09 mg of test product: one actuation each from a testproduct MDI and placebo MDI; and 5) 0.18 mg of test product: two actuations of the test product. 
	Based on the 5-way crossover R code provided by the science team, the 90% CI for F is 102.681-132.8477%, which is within % BE criteria. Therefore, thetest and reference products are demonstrated to bebioequivalent in the PD BE study (see the following tableand plot for details). 
	67.00-150.00

	Method 
	Method 
	Method 
	N 
	F (Test/Reference) 
	90% CI 

	Using bothDoses (0.09mg and 0.18mg) tocalculate F 
	Using bothDoses (0.09mg and 0.18mg) tocalculate F 
	93 
	1.171 
	1.02681­1.328477 


	Figure
	Please see the attached file for R output.. 
	This is just my personal opinion, you should consult Hoai,.Bing and your TL for the decision.. Thanks,. Ke. 
	4.5 
	Office ofScientific Investigations Inspections of the Clinical and Analytical Site(s) 1) In vivo Fasting BE Study: Clinical Site 
	Summarization of the OSI Inspection of Clinical Site 
	Summarization of the OSI Inspection of Clinical Site 
	Summarization of the OSI Inspection of Clinical Site 

	Novtun Pharmaceutical Research Services 
	Novtun Pharmaceutical Research Services 

	Wilcrest Green Office Park 
	Wilcrest Green Office Park 

	K::linical Site !Address: 
	K::linical Site !Address: 
	3320 Walnut Bend Lane Houston, TX 77042-4712 

	TR
	Wer·e the 

	TR
	CwTent 

	Application 
	Application 
	Inspected BE Study Type (In Vivo, In Vitro) 
	Inspection Type (Routine or For Cause) 
	OSI Inspection date (EIR date) 
	Inspection Outcome (NAI, VAi, OAI)* 
	Current AA'DA clinical dates 
	Dates of clinical portion ofinspected studies 
	ANDA studies conducted within 2 years of the studies under/pendin 
	Conclusion (Relevant, Irrelevant) 

	TR
	g the OSI 

	TR
	inspection? 

	NDA022439 
	NDA022439 
	In Vivo 
	Routine 
	04/14/2011 
	NAI 
	3/1 7 /09 -3/24/09 
	7 /10/10 -8/29/10 
	Yes 
	Relevant 

	TR
	(6)1'1 

	ANDA203638 
	ANDA203638 
	In Vivo 
	Routine 
	Pending 
	Pending 
	3/1 7 /09 -3/24/09 
	7/27/ 11 -7/30/11 
	No 
	Irrelevant 


	*NAI: No Action Indicated; V Al: Voluntary Action Indicated: OAI: Official Action Indicated 
	*NAI: No Action Indicated; V Al: Voluntary Action Indicated: OAI: Official Action Indicated 
	*NAI: No Action Indicated; V Al: Voluntary Action Indicated: OAI: Official Action Indicated 

	Clinical Site: There is only one NDA #022439 listed in the OSI inspection histo1y status with stud dates within± 2 years from the 
	Clinical Site: There is only one NDA #022439 listed in the OSI inspection histo1y status with stud dates within± 2 years from the 

	study dates of the cull'ent ANDA. The OSI ins ection outcome was NAI 
	study dates of the cull'ent ANDA. The OSI ins ection outcome was NAI 
	o Action Indicated . 
	!6H'l 


	(b)(4 
	.__ (b)(l additional pending OSI inspection and the inspection ofNDA 022439 for the clinical site is sufficient. 
	However, the reviewer does not consider holding the cmTent review for the 

	Page 155 of215 
	Reference ID: 3603913 
	Analytical Site 
	Summarization of the OSI Inspection of Analytical Site 
	(b) (4) 
	Page 156 of 215 
	Reference ID: 3603913 
	4.5.1.1 RELEVANT OSI INSPECTIONS WITH VAI OUTCOMES 
	NDA 022482
	21 

	OSI INSPECTION FINDING 
	Finding 1. Failure to demonstrate analyte stability under the actual conditions ofsample handling and storage. 
	ITT4' 
	Specifically, for studies Ml 0-535 and Ml0-662, sub·ect samples were collected and stored up to 62 days at -70° C in .tubes. Subject samples were then n__danal-"""'s..
	16
	4

	~tractionan~-"""ysi-
	Although the finn demonstrated long te1m stability (335 days) and freeze/thaw stability (5 cycles) in "' tubes dming pre­study validation, they did not demonstrate stability in glass tubes under these conditions. 
	611

	2) In vitro Studies: 
	Figure
	There were no inspections for this analytical site. Therefore, the Bio-PM will request a new site OSI inspection for the analytical site. 
	3) Pharmacodynamics Studies: Clinical Sites Site 1 
	University of Florida Asthma Research Lab 
	DARRTS, NDA 022482, CONSULT REV-DSI-05 (Bioequivalence Establishment Inspection Report Review), 02/03/2010, last accessed date: 06/05/2014. 
	21 

	Page 157 of215 
	Reference ID: 3603913 
	1600 SW Archer Road Gainesville, FL 32610-0486 
	Site 2 
	Roy J and Lucille A Carver College of Medicine Department of Pediatrics, Allergy/Pulmonary The University of Iowa 200 Hawkins Drive Iowa City, Iowa 52242-1083 
	Site 3 
	Allergy & Asthma Diagnostic Treatment Center 2300 Centerville Road Tallahassee, FL 32308 
	Site 4 
	California Allergy & Asthma Medical Group 11645 Wilshire Blvd, Suite 1155 Los Angeles, CA 90025 
	Site 5 
	Clinical Research Atlanta 175 Country Club Drive, Suite 100A Stockbridge, GA 30281 
	Site 6 
	Spartanburg Medical Research 485 Simuel Road Spartanburg, SC 29303 
	Page 158 of 215 
	Reference ID: 3603913 
	Site 7 
	AARA Research Center 9900 N Central Expy, Suite 555 Dallas, TX 75231 
	There were no inspections for the above 7 clinical sites. However, the Bio-PM will request a new site OSI inspection only for the following 3 sites, as these 3 sites included more than half of the subjects enrolled in the pharmacodynamics study. 
	Site 1 
	University of Florida Asthma Research Lab 1600 SW Archer Road Gainesville, FL 32610-0486 
	Site 2 
	Roy J and Lucille A Carver College of Medicine Department of Pediatrics, Allergy/Pulmonary The University of Iowa 200 Hawkins Drive Iowa City, Iowa 52242-1083 
	Site 4 
	California Allergy & Asthma Medical Group 11645 Wilshire Blvd, Suite 1155 Los Angeles, CA 90025 
	From: Wong, JennieSent: Wed 6/25/2014 1:59 AMTo: Kundoor, Vipra 
	Page 159 of 215 
	Reference ID: 3603913 
	Subject: OSI inspection for clinical sited of PD study and analytical site for the in vitrostudy for ANDA 203760 
	Hey Vipra, 
	I wanted to say thank you for your help in providing the information for the OSI request
	(b) (4) 
	form. As I have mention, I put in an OSI request form for all 3 clinical sites and theanalytical site since there was no OSI inspection history available in the 2 databases (OSIsearch and Contacts).I have already check-in the form in DARRTS. I have attached the fill out form for yourreference. 
	Thanks! Jennie 
	Page 160 of 215 
	Reference ID: 3603913 
	4.6 
	Detailed Regulatory History (Recommemded April 2013, Revised June 2013)
	22 

	Active ingredient: Albuterol Sulfate Form/Route: Aerosol, Metered/Inhalation Strength: EQ 0.09 mg BASE/INH Recommended studies: In Vitro and In Vivo Studies The following in vitro and in vivo studies are recommended to establish bioequivalence (BE) of 
	the test (T) and reference (R) metered dose inhalers (MDis) containing albuterol sulfate. 
	ln Vitro Studies 
	The following in vitro studies are recommended to be conducted using at Least three batches each of T and R products with no fewer than 10 units from each batch. 
	l. .Type ofstudy: Single actuation content (SAC) Design: The SAC test should be performed at tbe beginning (B), middle (M), and end (E) lifestages of the product using a flow rate of28.3 L/min. The USP <601> Apparatus A or another appropriate apparatus may be used to determine the SAC using a validated assay. The number of actuations per determination should be one. 
	1 

	Equivalence based on: Population bioequivalence (PBE) analysis of SAC. Please refer 
	to the draft Budesonide Inhalation Suspension BE Guidance for additional information 
	regarding PBE.
	2 

	2. .Tvpe ofstudy: Aerodynamic particle size distribution (APSD) Design: The APSD test should be performed at the Band E Lifestages of the product using a flow rate of 28.3 L/min or 30 L/min. The USP <60 l> Apparatus 1, Apparatus 6, or another appropriate method may be used to determine APSD using a validated assay. The APSD detennination of each unit should be perfonned with a minimum number of inhalations justified by the sensitivity of the validated assay. 
	Drng Specific Bioequivalence Guidance ofAlbuterol Sulfate MDI, Effective Date: 06/2013 
	22 

	Additional comments: Drug deposition on individual sites, including the mouthpiece adapter, the induction port, each stage ofthe cascade Impactor (Cl) and the filter, is requested. Mass balance accountability should be reported based on the sum of all deposition sites. For electronic submission ofthe individual CI data for the T and R products, please provide a table using the fonnat in the appendix, and send them as pa1i of the abbreviated new drug application (ANDA) submission for BE evaluation. 
	Equivalence based on: PBE analysis of impactor-sized mass (ISM). The CI profiles 
	3 

	representing drug deposition on the individual stages ofthe CI along with the mass 
	median aerodynamic diameter (MMAD), geometric standard deviation (GSD) and fine 
	particle mass (FPM) should be submitted as supportive evidence for equivalent APSD. 
	3. .
	3. .
	3. .
	3. .
	Type of study: Spray pattern Design: The spray pattern test should be perfo1med at the B lifestage of the product and at two different distances from the actuator orifice. The selected distances should be at least 3 cm apa11 and based on the range of 3 to 7 cm from the R actuator mouthpiece. Impaction (thin-layer chromatography plate impaction), non-impaction (laser light sheet technology), or other suitable method may be used to detennine the spray pattern. Additional comments: Spray pattern should be meas
	4 


	Equivalence based on: At two selected distances, (i) qualitative comparison of spray shape, and (ii) PBE analysis ofovality ratio and area within the perimeter of the true shape or ovality ratio and Dmax­

	4. .
	4. .
	Type ofstudv: Plume geometry Design: The plume geometry test should be performed at B lifestage ofthe product. The time sequence sound-triggered flash photography method, laser Light sheet teclmology, or other suitable method may be used to dete1mine the plume geometry at the appropriate post-actuation delay time. Additional comments: Plume geometry measurements should be reported at a single delay time while the fully developed plume is still in contact with the actuator tip. Plume geometiy should be measm


	~ The distance between the actuator orifice and point ofspray pattem measurement should be same for T and R. 
	Equivalence based on: Ratio of the geometric mean of the three batches of T to that of the three batches ofR (based on log transfonned data) for both plume angle and width, which should fall within 90 -111%. 
	5. .Type ofstudy: Priming and repriming Design: Priming and reprinting tests should be based on the emitted dose (ex-actuator) of a single actuation immediately following the specified number ofpriming or reptiming actuations specified in the R product labeling. The reprinling test should be perfonned following storage for the specified period of non-use after initial use and/or other conditions (e.g., dropping), if the R product labeling provides such repriming information. Additional comments: For BE eval
	Pharmacokinetic (PK) BE Study 
	6. .Type of Study: Fasting Design: Single-dose, two-way crossover Dose: 0.18 mg (t\vo inhalations) Subjects: No1mal healthy males and non-pregnant females, general population. Additional comments: Tue subjects enrolled for in vivo studies should be trained in the use ofthe inhalation aerosols in a standard fashion ptior to each treatment session to assure a relatively consistent inspiratory flow rate and inspiratory duration. 
	Analyte(s) to measure (in appropriate biological fluid): Albuterol in plasma 
	Equivalence based on: AUC and Cmax for albuterol. The 90% confidence intervals (Cls) 
	for the geometric mean T/R ratios ofAUC and Cmax should fall within the limits of 
	%. 
	80.00-125.00

	Pharmacodynamic (PD) BE Study 
	A method using either bronchoprovocation (7 a) or bronchodilatation (7b) study is rec01m11ended for this part of in vivo requirements. 
	7a. Type ofStudy: Bronchoprovocation study Design: Single-dose, double-blind, double dummy, randomized, crossover study that is recommended at minimum to consist of: 
	• .
	• .
	• .
	Zero dose: One actuation each from two different placebo R inhalation aerosols and one achiation each from two different placebo T inhalation aerosols 

	• .
	• .
	0.09 mg ofR: One actuation each from the R inhalation aerosol and the placebo R inhalation aerosol and one achiation each from t\vo different placebo T inhalation aerosols 

	• .
	• .
	0.18 mg ofR: One actuation each from two different R inhalation aerosol and one actuation each from two different placebo T inhalation aerosols 

	• .
	• .
	0.09 mg ofT: One ach1ation each from the T inhalation aerosol and the placebo T inhalation aerosol and one acmation each from two different placebo R inhalation aerosols 


	No less than a 24 hour washout period should be allotted between treatments. .Subjects: Males and non-pregnant females with asthma .Additional comments: .
	• .
	• .
	• .
	Inclusion criteria should, at minimum, include: 

	a. .
	a. .
	Male and non-pregnant female subjects (18-65 years ofage). 

	b. .
	b. .
	Stable mild astlunatics based on National Astluna Education and Prevention Program (NAEPP) guidelines. 

	c. .
	c. .
	FEY1 ~ 80% of predicted. 


	cl. .
	cl. .
	cl. .
	Anway responsiveness to methacholine demonstrated by a pre-albuterol­dose (baseline) PC20 ~ 8 mg/ ml. 

	e. .
	e. .
	Nonsmokers for at least six months prior to the study and a maximum smoking histo1y of five pack-years (the equivalent ofone pack per day for five years). 


	f .Written informed consent. 
	• .
	• .
	• .
	Exclusion criteria should, at minimum, include: 

	a. .
	a. .
	Conditions which could alter airway reactivity to methacholiI1e (e.g., pneumonia, upper respiratory tract infection, viral bronchitis <rndlor sinobronchitis) withill past six weeks. 

	b. .
	b. .
	Histo1y of seasonal asthma exacerbations, in which case the subject should be studied outside ofthe relevant allergen season. 

	c. .
	c. .
	Histo1y ofcystic fibrosis, bronchiectasis or other respiI·atory diseases. 

	d. .
	d. .
	Histo1y ofcardiovascular, renal, neurologic, liver or endocrine dysfunction, including ECG with evidence ofischemic heart disease. 

	e. .
	e. .
	Treatment in an emergency room or hospitalization for acute asthmatic symptoms or need for daily oral corticosteroids within past three months. 

	f. .
	f. .
	Known intolerance or hypersensitivity to any component ofthe albuterol MDI. 

	• .
	• .
	The study day evaluation should take into consideration the following: 

	a. .
	a. .
	Drug administration should begin within two weeks following screening for admission to the study. 

	b. .
	b. .
	Baseline FEV1 should not be less than 70% ofpredicted nomial value and within 88-112% ofqualifying day FEY1 value. Ifeither occurs, the study should be rescheduled. 

	c. .
	c. .
	FEY1 due to the saline control should fall no more than 10 % from the baseline FEY1, or the study should be postponed. This limits the drop in 


	FEY1 shown by some subjects due to the saline control vehicle in which the challenge agent is dissolved. 
	d. .
	d. .
	d. .
	Baseline PC20 or PD20 on each study day should be within a two-fold dilution (i.e., within 50-200 %) of the value measured on the qualifying day. 

	e. .
	e. .
	A subject failing three consecutive visits should be dropped from the study. 


	• .
	• .
	• .
	A Bio-IND is required prior to conduct of the PD study as the concentration of methacholine chloride solution may exceed the labeled 25.0 mg/ml concentration, pa1ticularly at the higher albuterol dose (e.g., 0.18 mg) where 25.0 mg/ml methacholine chloride may not lead to a 20% reduction in FEY1. 

	• .
	• .
	Finns are encouraged to consider the conduct of a pilot study to refine the study design (e.g., inclusion and exclusion criteria) and estimate the study power based on intra-and inter-subject variability and slope of the Emax dose-response curve. The method for blinding should be described. 


	PD enclpoiot(s): Post-dose PC20 or PD20, which are the provocative concentration or dose, respectively, ofthe methacholine challenge agent required to reduce the forced expiratory volume in one second (FEY1) by 20% following administration of differing doses ofalbuterol (or placebo) by inhalation. The 20 % reduction in FEY1 is determined 1 measured before the placebo or albuterol administration. 
	relative to the saline FEY

	Equivalence based on: Dose-scale analysis of the PD data. For details reg~rding the dose-scale analysis, please refer to the draft Orlistat Capsule BE Guidance.:> The 90% CI for the relative bioavailability (F) should fall within 67 .00-150.00 % to establish equivalence in the PD study. 
	7b. Type of Studv: Bronchodilatation study Design: Single-dose, double-blind, double-dummy, randomized, crossover study that is recommended at minimum to consist of: 
	• .
	• .
	• .
	Zero dose: One actuation each from two different placebo R inhalation aerosols and one actuation each from two different placebo T inhalation aerosols 

	• .
	• .
	0.09 mg of R: One actuation each from the R inhalation aerosol and the placebo R inhalation aerosol and one actuation each from two different placebo T inhalation aerosols 

	• .
	• .
	0.18 mg of R: One actuation each from two different R inhalation aerosol and one actuation each from two different placebo T inhalation aerosols 

	• .
	• .
	0.09 mg of T: One actuation each from the T inhalation aerosol and the placebo T inhalation aerosol and one actuation each from two different placebo R inhalation aerosols 


	No less than a 24 hour washout period should be allotted between treatments. .Subjects: Males and non-pregnant females with asthma .Additional comments: .
	• .Inclusion criteria should, at minimum, include: 
	5 
	5 
	5 
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/UCM201268.pdf 


	a. .
	a. .
	a. .
	Male and non-pregnant female subjects (18-65 years ofage). 

	b. .
	b. .
	Moderate-to-severe asthmatics based on NAEPP guidelines. 

	c. .
	c. .
	FEVwithin 40-70% ofpredicted. 
	1 


	d. .
	d. .
	Reversible airway obstruction as demonstrated by an improvement of 15 % or more in FEV1 30 minutes after inhalation oftwo puffs (0.18 mg) of R inhalation aerosol. 

	e. .
	e. .
	Nonsmokers for at least six months prior to the study and a maximum smoking history offive pack-years). 

	f. .
	f. .
	Written informed consent. 


	• .
	• .
	• .
	Exclusion criteria should, at minimum, include: 

	a. .
	a. .
	Hist01y ofcaTdiovascular, renal, nemologic, liver or endocrine dysfunction. 

	b. .
	b. .
	Evidence of respirato1y tract infection within six weeks prior to the study. 

	c. .
	c. .
	Intolerance to aerosolized P2-adrenergic agonists. 

	d. .
	d. .
	Inability to tolerate temporary withdrawal ofcurrent asthma medication. 

	e. .
	e. .
	Other co-morbid respirato1y and sinus diseases. 

	f. .
	f. .
	History of status astlunaticus, cystic fibrosis or bronchiectasis. 

	g. .
	g. .
	History of frequent exacerbations in the previous year. 

	h. .
	h. .
	Asthmatics who are taking oral c01ticosteroids. 

	i. .
	i. .
	Known intolerance or hypersensitivity to any component ofthe albuterol MDI. 

	• .
	• .
	The study day evaluation should take into consideration the following: 

	a. .
	a. .
	Randomized treatment should begin within two weeks of the screening visit. 

	b. .
	b. .
	Baseline FEV1 should not be less than 45% ofpredicted or vary by more than±12% from screening visit FEV1 value. Ifeither occurs, the study should be rescheduled. Ifthe subject fails to meet these criteria on three separate study clays (consecutive or not), they should be dropped from the study. 

	• .
	• .
	Finns are encouraged to consider the conduct of a pilot study to refine the study design (e.g., inclusion and exclusion criteria) and estimate the study power based on intra-and inter-subject variability and slope ofthe Emax dose-response curve. The method for blinding should be described. 

	• .
	• .
	FEY, should be measured at 0, 10, 15, 30, 60, 90, 120, 180, 240, 300 and 360 minutes (6 hours) post-dose. FEY1 should be defined as the highest ofthe tlu·ee values obtained at each pulmonary function evaluation period. 

	• .
	• .
	For each treatment group, time to peak bronchodilator response (Tmax) and FEY1 values at all measurement times within each evaluation period should be included in the final study report. 


	PD endpoint(s): A1·eas under the effect curve calculated from the zero time to four hours (AUECo-40 and from zero time to six hours (AUECo-611) and maximum FEY1 (FEV1maJ­These endpoints should be baseline-adjusted using the pre-dose FEY1. 
	Equivalence based on: Dose-scale analysis ofthe PD data. The 90% Cls for Fs should % to establish equivalence in the PD study. 
	fall within 67.00-150.00

	Aclclitional information 
	Fonnulation and Device 
	The T product is recommended to be qualitatively (Ql )and quantitatively (Q2) the same as the R product, and be similar in shape and size to the R product. Tue T product should have a dose counter if the R product has a dose counter. In vitro and in-use smdies should be conducted to support the functionality, accuracy and robustness of the proposed dose counter ofthe T product. 
	6 
	7 

	A sponsor is encouraged to submit a working model of the MDI to the Office of Generic Drugs prior to the ANDA submission, in order to ensure the eligibility of a T device under the 505(j) pathway. 
	Q1 (qualitative sameness) means that the T product uses the same inactive ingredient(s) as the R product. 
	6 

	Q2 (quantitative sameness) means that concentration ofthe inactive ingredient(s) used in the T product are within ±5% of those used in the R product. 
	7 

	4.7 
	SAS Output 
	4.7.1 Fasting Study Data 
	FASTING CONCENTRATION DATASET 
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	seq per GRP treat c1 c2 c3 c4 cs c6 c7 cs c9 c10 c11 c12 c13 c14 c15 c16 c17 c18 c19 KE_FIRST KE_LAST trt 1 2 1 B 0 43.7 110.00 176.00 199.0 257.0 337.0 349.0 395.0 406.0 463 445 502 321 256 147 58.3 33.0 13.0 16 19 2 2 1 1 B 0 13.4 51 .30 129.00 198.0 267.0 327.0 406.0 443.0 517.0 503 590 465 283 217 129 57.1 37.0 17.6 16 19 2 2 2 1 A 0 46.2 136.00 248.00 301.0 331.0 434.0 469.0 492.0 447.0 530 431 447 353 272 149 60.8 41.4 18.9 16 19 1 2 1 1 B 0 12.5 32.80 47.60 91.4 142.0 237.0 465.0 534.0 688.0 954 860 
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	4.7.2 Fasting Study Codes 
	/*===========================================================================.=====. / Program : TWOWAYCALCKE20AUG2009.SAS (Updated: 20 Aug 2009)./ SubMacros : macrolib.sas, calcke.sas./ Purpose : To analyze two-way crossover bioequivalence studies.. / Notes : ././============================================================================.====. / PARAMETERS:./-------name--------------------------------description--------------------­
	/============================================================================.====. / AMENDMENT HISTORY:./ Init --Date------------------------Description------------------------­/ CALCULATION OF KE BASED ON INDIVIDUAL KE_FIRST AND KE_LAST DATA VERIFIED BY.THE REIVEWER. 
	AND INCLUDED IN CONCENTRATION DATASET / CALCULATION BASED ON ACTUAL SAMPLING TIMES INCLUDED IN CONCENTRATIONDATASET /================================================================================*/**** NODATE OPTION generates error in word document.. with bodytitle ods****; 
	**********FOLLOW THE STEPS 1-15 TO RUN THIS PROGRAM**********; 
	OPTIONS PS=60; 
	****** STEP 1: LOCATION OF MACRO FILE (MACROLIB.SAS). CHANGE LOCATION IF APPLICABLE ********;
	%INCLUDE "V:\DIVISION\BIO\SAS PROGRAMS\MACROS\MACROLIB.SAS"; 
	/**********************************************************
	ASSIGN WHETHER HAVE GROUP EFFECT:. TRTGROUP = 1 TRT*GROUP INTERACTION IN GLM MODEL. TRTGROUP = 2 TRT*GROUP INTERACTION NOT IN GLM MODEL. TRTGROUP = NO GROUP EFFECT IN STUDY. 
	NOTE: group variable has to be named GRP in the dataset.*************************************************************/; 
	*****STEP 2: ASSIGN FLAG FROM ABOVE FOR TREAT*GROUP INTERACTION*****;
	%let trtgroup=; 
	*****STEP 3: ENTER ANDA INFORMATION *****;
	%let level = Albuterol Sulfate;%let drug=Albuterol Sulfate Metered Dose Inhaler;%let dose= 2 x 90 mcg; 
	%let anda=203760;.%let studytype=FASTING;. 
	***** STEP 4: ENTER LOCATION OF DATASETS AND LOCATION FOR SAVING OUTPUT .REPORTS *****;.
	%let studydir=M:\ANDAs\MDIs\203760\PK;. 
	*****STEP 5: ENTER UNITS FOR PK PARAMETERS *****;.
	%let aucunit = pg hr/mL;.%let cmaxunit = pg/mL;.%let timeunit = hr;. 
	**** DO NOT CHANGE: NAME OF MS WORD STATISTICAL OUTPUT FILE ****;.
	%LET ODSFILE=&studydir\&anda._&studytype._stat_&level.ACTUAL.doc;. 
	**** DO NOT CHANGE: NAME OF MS WORD REVIEW TABLES OUTPUT FILE ****;.
	%LET ODSFILE1=&studydir\&anda._&studytype._table_&level.ACTUAL.doc;. 
	**** DO NOT CHANGE: NAME OF PLASMA CONCENTRATION PLOT IN CGM GRAPHIC .FILE****;.
	%LET PLOTFILE=&studydir\&anda._&studytype._plot_&level.ACTUAL.png;. 
	**** DO NOT CHANGE: NAME OF CONC AND PK DATASETS OUTPUT ****;.
	%LET CONCOUTPUT=&studydir\&anda._&studytype._Datasets_&level..doc;. 
	%LET VARSORT=SUB PER; .
	%GLOBAL SUB PER SEQ TRT GRP TREAT C T AUCT CMAX TMAX AUCI KE DF NNAME.THALF CLAST KE_FIRST KE_LAST OLDNAME NEWNAME;. 
	*****STEP 6: SELECT TYPE OF ANALYSIS FROM BOTTOM******;. 
	/***NOTE: THE CURRENT PROGRAM DOES NOT INCLUDE CONTINU OR CONTINU2 .OPTIONS********. *******SELECT TWOWAYCALCKE07MAR2009.SAS IF YOU WANT TO CALCULATE KE AND OTHER .PARAMETERS ***/./***SELECT TWOWAYCONTINU(2)07MAR2009.SAS IF YOU DO NOT WANT TO RECALCULATE.KE. .FOR TWOWAYCONTINU(2)07MAR2009.SAS, SPONSOR'S KE WILL BE USED FOR CALCULATION.OF OTHER PARAMETERS WITH STATISTICS ON SPONSOR SUPPLIED PARAMETERS (CONTINU)..OR WITH STATISTICS ON CALCULATED PARAMETERS (CONTINU2) ***/. 
	%LET FNAME=%QUOTE(V:\DIVISION\BIO\SAS Programs\Macros\CALCKE.SAS);.
	/*** WRITE DATA FILE NAMES ***/. 
	***** STEP 7: ENTER THE NAME OF THE DATASET FILE (EXCEL FILE) *****;./*** IF NO BLOOD DATA, BLOCK READDATA AND SORTDS AND GO TO STEP 3 ***/./*** IF DATA ON EXCEL WORKSHEET ACTIVATE THE LINE WITH DDE AND CLOSE THE NEXT .LINE */.
	FILENAME ORGPLASM DDE 'EXCEL|conc!R2C1:R49C26';. 
	* FILENAME ORGPLASM "&studydir.\&plasmadata";*%LET FIRSTOBS=1; /* FIRST OBSERVATION */*%LET VARPLASM=SUB SEQ PER TRT c1-c22; /* VARIABLE LIST FOR THE PLASMA DATA 
	FILE */
	%LET PLASMLS=900; /* INCREASE LINE SIZE IF NEEDED */*%READDATA(ORGPLASM,PLASMA,&FIRSTOBS,&VARPLASM,&PLASMLS)*RUN; 
	***** NOTE: THE FIRST ROW OF THE EXCEL FILE SHOULD CONTAIN PROPER NAMES OF .THE VARIALBES ***;.***** STANDARD NAMES: SUB SEQ PER GRP TRT C1 C2 C3... KE_FIRST KE_LAST .******;.***** EXCEL FILE DOES NOT NEED TO BE OPEN WHEN RUNNING THIS PROGRAM *****;.
	*
	*
	*
	*
	 %let excelfile = &studydir\fed.xls; 

	***** ENTER THE NAME OF THE EXCEL WORKSHEET NAME CONTAINING CONCENTRATION DATA *****;

	*
	*
	 %let sheetname = conc;.** ENSURE THAT THE DATASET HAS TWO COLUMNS: KE_FIRST AND KE_LAST SPECIFYING .DATA POINTS TO BE USED FOR CALCULATION OF KE **;.*** STANDARD NAMES: SUB SEQ PER GRP TRT c1-c23  ****;./*.proc import datafile="&excelfile".


	out=plasma
	dbms=excel replace;.sheet="&sheetname";. getnames=yes;.mixed=yes;.
	run;*/ 
	LIBNAME libdata "&studydir";. 
	** STEP 8: ENSURE TREATMENT AND OTHER VARIABLES ARE PROPERLY FORMATTED..CHAR .OR NUMERIC **;.** ENSURE THAT THE DATASET HAS TWO COLUMNS: KE_FIRST AND KE_LAST SPECIFYING .DATA POINTS TO BE USED FOR CALCULATION OF KE **;.
	DATA PLASMA;.
	* SET PLASMA; 
	infile ORGPLASM;.input sub seq per GRP treat $ c1-c19 KE_FIRST KE_LAST;. 
	if treat = "A" then trt=1;.else trt=2;. 
	RUN; 
	data plasma; 
	data plasma; 
	set plasma; 

	array conc{*} c1-c19; 
	do i=1 to 19;if conc{i} < 0 then conc{i} = 0;end; run; 
	proc print data=plasma;run; 
	%SORTDS(PLASMA, &VARSORT).RUN;. 
	*****ACTIVATE THIS STEP AND STEP 9A BELOW ONLY IF USING CONTINU.SAS OR .CONTINU2.SAS********* .****PK PARAMETER DATA: NEED FILE NAME, FIRST OBSERVATION AND VARIABLE LIST.*****;. 
	***** STEP 9: ENTER THE NAME OF THE EXCEL WORKSHEET NAME CONTAINING PK STUDY .DATA *****;./***IF NO PK PARAMETER DATA, BLOCK READDATA AND SORTDS AND GO TO STEP 4 ***/./*** IF DATA ON EXCEL WORKSHEET ACTIVATE THE LINE WITH DDE AND CLOSE THE NEXT.LINE */.
	FILENAME ORGPARAM DDE 'EXCEL|pk!R2C1:R49C11';.
	* FILENAME ORGPARAM "&studydir.\&pkdata";.*%LET FIRSTOBS=1; /* FIST OBSERVATION */.*%LET VARPARAM=SUB SEQ PER TRT $ TMAX CMAX AUCT AUCI KE THALF; /* VARIABLE .LIST */.%LET PARAMLS=500; /* INCREASE LINE SIZE IF NEEDED */.*%READDATA(ORGPARAM,PARAME,&FIRSTOBS,&VARPARAM,&PARAMLS).RUN;. 
	/*.***** ENTER THE NAME OF THE EXCEL WORKSHEET NAME CONTAINING PK STUDY DATA .*****;.*%let pksheetname = pk;. 
	proc import datafile="&excelfile"out=paramedbms=excel replace;
	sheet="&pksheetname";.getnames=yes;.mixed=yes;.
	run;*/ 
	run;*/ 
	** STEP 10: ENSURE TREATMENT AND OTHER VARIABLES ARE PROPERLY FORMATTED..CHAR OR NUMERIC **;

	DATA PARAME;
	* set parame; 
	infile ORGPARAM ls=&paramls;.input sub seq per GRP treat $ AUCT AUCI CMAX TMAX KE THALF;. 
	if treat = "A" then trt=1;else trt=2;RUN; 
	%SORTDS(PARAME, &VARSORT)RUN; 
	*****STEP 11: ADD OR REDUCE THE BLOOD SAMPLE NUMBER TO FIT THE STUDY *****;
	%LET CONCENT=%STR(C1, C2, C3, C4, C5, C6, C7, C8, C9, C10,C11, C12, C13, C14, C15, C16, C17, C18, C19); 
	/***STEP 12: USE THIS STEP IF COMMON SAMPLING TIMES ARE USED,ADD OR REDUCE THE SAMPLING TIME POINTS AND CHANGE THE 
	TIME, OR ADD FEW DEVIATED SAMPLING TIME POINTS,ALSO MAKE SURE TO DEACTIVATE "SET TIME" AND ACTIVATE 
	"&TIME" UNDER STEP 15***/.
	DATA TIME. %LET TIME=%STR(T1=0.0; T2=0.083; T3=0.166; T4=0.25; T5=0.333;.T6=0.416; T7=0.5; T8=0.666; T9=0.833; T10=1.0; ; T12=1.5;.T13=2.0; T14=3.0; T15=4.0; T16=6.0; T17=12.0; T18=16.0; T19=24.0);. 
	T11=1.25

	/*USE THIS STEP INSTEAD OF STEP 11 IF ACTUAL SAMPLING TIME DATASET INCLUDEDIN THE CONCENTRATION DATASET,ALSO, MAKE SURE TO ACTIVATE "SET TIME" AND DEACTIVATE"&TIME" UNDER STEP 15***/; 
	*DATA TIME;.*SET PLASMA;.*FILE'DESKTOP\TIME';.*PUT SUB TRT SEQ PER GRP T1-T27;.*KEEP SUB TRT SEQ PER GRP T1-T27;. 
	/*PROC PRINT DATA=TIME;RUN;*/. 
	*****STEP 13: WRITE THE TOTAL NUMBER OF SAMPLING TIME POINTS *****;.
	%LET NO_ASSAY=19;. 
	*****INITIALIZE KE_FIRST AND KE_LAST FOR KE CALCULATION IF THESE ARE NOT. 
	IN THE DATA SUBMITTED. *****;.** DO NOT CHANGE SINCE KE_FIRST AND KE_LAST VALUES ARE IN CONC DATASET **;.
	*
	*
	*
	 %LET KE_FIRST=20;

	*
	*
	 %LET KE_LAST=27; 


	*****STEP 14: SUBJECTS/RECORDS TO BE REMOVED FROM CALCULATION *****;./***VARIOUS SCREENING CONDITIONS CAN BE APPLIED FOR SUBJECT REMOVAL***/./***LEAVE AS IT IS IF NO CHANGE IS DESIRED***/./* %LET REMOVSUB=%STR(IF SUB^=10;IF SUB^=15;IF SUB^=34;IF SUB^=37;IF.SUB^=49); */.*%LET REMOVSUB=%STR(IF SUB^=1);. 
	*****IF SEQ, PER, TRT OR OTHER VARIABLES TO BE ADDED OR MODIFIED *****;./***CREATING NUMERIC VARIABLES FROM CHARACTER VARIABLES, ETC ***/./*** IF KE_FIRST AND KE_LAST ARE SUBMITTED IN THE DATA SET , KEEP THEM.CLOSED ***/./* %LET ADD_VAR=%STR(KE_FIRST=&KE_FIRST; KE_LAST=&KE_LAST.IF TREAT='A' THEN TRT=1; ELSE TRT=2 );*/. 
	DATA ORIGIN;ARRAY C(&NO_ASSAY) C1-C&NO_ASSAY;ARRAY T(&NO_ASSAY) T1-T&NO_ASSAY;
	SET PLASMA;
	*SET TIME;
	* SET PARAME;*SET MERGED;
	&TIME;.
	*KE_FIRST=0;.*KE_LAST=0;.
	CLAST=C&NO_ASSAY;.NEWCMAX=MAX(&CONCENT);. 
	/***DO NOT CHANGE: TITLES FOR TABLES***/.
	%LET TITLE1=MEAN PLASMA &level LEVELS;.%LET TITLE2=MEAN PLASMA &level LEVELS FOR TEST AND REFERENCE PRODUCTS;. 
	/*** DESCRIBE TITLES, FOOTNOTES AND LABELS FOR GRAPH ***/.
	%LET TITLE3=PLASMA &level LEVELS;.%LET TITLE4= &drug, ANDA &anda;.%LET TITLE5=UNDER &STUDYTYPE CONDITIONS;.%LET TITLE6=DOSE= &dose;.%LET FOOTNOT1=1=TEST 2=REF;.%LET FOOTNOT2=Tmax values are presented as median, range.;.%LET FOOTNOT3=;.%LET FOOTNOT4=;.%LET FOOTNOT5=;.%LET LABEL1=PLASMA LEVEL, &cmaxunit;.%LET LABEL2=TIME, HRS;. 
	%LET LABEL3=TEST;%LET LABEL4=REFERENCE; 
	%COPYDS(ORIGIN, NEW)RUN; 
	proc print data=origin;run; 
	*****STEP 15: OPEN IF YOU WANT TO REMOVE, ADD OR EDIT*****;.*%REMUVSUB(NEW, NEW).RUN;. 
	***************DO NOT CHANGE ANY OF THE STATMENTS BELOW THIS LINE .****************;.***************YOU CAN NOW SUBMIT/RUN THE.PROGRAM*********************************;. 
	%*ADDVARIA(NEW, NEW).RUN;. 
	%RITEDATA(NEW, NEW, SUB TRT KE_FIRST KE_LAST) /****** TO EDIT KE-FIRST AND.KE-LAST**/.
	RUN; 
	%COPYDS(NEW, NEWCONC)RUN; 
	** CHECK >0 CONC FOR C1 **;
	title "PRE-DOSE CONC GREATER THAN 0"; 
	data predose;set origin(where=(c1 > 0));keep sub per seq trt c1 cmax maxlimit flag;
	 maxlimit = 0.05*cmax; 
	if c1 > maxlimit then flag = 1;else flag=0; run; 
	proc print data=predose;run; 
	*** dataset for data _null_***;
	data updatedconc; 
	set new;. run;*PROC PRINT;*RUN;. 
	DATA NEWCONC;.ARRAY C(&NO_ASSAY) C1-C&NO_ASSAY;.ARRAY T(&NO_ASSAY) T1-T&NO_ASSAY;.NO_ASSAY=&NO_ASSAY;.
	SET NEWCONC;
	/* TRANSVERSE THE C AND T DATA INTO COLUMNS WITH NEW VARIABLENAMES */
	DO I=1 TO NO_ASSAY;.TIME=T(I);.CONC=C(I);.I=I;.OUTPUT;.END;. 
	proc template;.define style mystyle;.parent = styles.rtf;.
	REPLACE fonts /'headingFont' = ("Arial", 8pt,Bold)'docFont' = ("Arial", 8pt)
	'TitleFont2' = ("Arial",8pt,Bold)'TitleFont' = ("Arial",8pt,Bold)'StrongFont' = ("Arial",8pt,Bold)'EmphasisFont' = ("Arial",8pt)'FixedEmphasisFont' = ("Arial",8pt)'FixedStrongFont' = ("Arial",8pt,Bold)'FixedHeadingFont' = ("Arial",8pt,Bold)'BatchFixedFont' = ("Arial",8pt)'FixedFont' = ("Arial",8pt)'headingEmphasisFont' = ("Arial",8pt,Bold); 
	style SysTitleAndFooterContainer from Container /outputwidth = 85% cellpadding = 2 cellspacing = 2 borderwidth = 0; 
	REPLACE Body from Document /bottommargin = 1.0in topmargin = 1.0in rightmargin = 0.25in leftmargin = 0.25in;
	END;. run;. 
	proc template;.define style mystyle1;.parent = styles.rtf;. 
	Reference ID: 3603913 
	REPLACE fonts /.'headingFont' = ("Arial", 8pt,Bold).'docFont' = ("Arial", 8pt).
	'TitleFont2' = ("Arial",8pt,Bold).'TitleFont' = ("Arial",8pt,Bold).'StrongFont' = ("Arial",8pt,Bold).'EmphasisFont' = ("Arial",8pt).'FixedEmphasisFont' = ("Arial",8pt).'FixedStrongFont' = ("Arial",8pt,Bold).'FixedHeadingFont' = ("Arial",8pt,Bold).'BatchFixedFont' = ("Arial",8pt).'FixedFont' = ("Arial",8pt).'headingEmphasisFont' = ("Arial",8pt,Bold);. 
	style SysTitleAndFooterContainer from Container /.outputwidth = 85%. cellpadding = 2. cellspacing = 2. borderwidth = 0;. 
	REPLACE Body from Document /.bottommargin = 1.0in. topmargin = 1.0in. rightmargin = 1in. leftmargin = 1in;.
	END; run; 
	options orientation=landscape papersize=letter;. 
	ods rtf file="&concoutput" style=mystyle bodytitle;. 
	TITLE "&STUDYTYPE CONCENTRATION DATASET";.proc print data=plasma;.run;. 
	*TITLE "&STUDYTYPE PHARMACOKINETIC DATASET";.*proc print data=parame;.*run;.
	ods rtf close;. 
	/* DETERMINE NEWTMAX, KE_FIRST, KE_LAST, NEWAUCT AND AUCLST */.
	DATA NEW;ARRAY C(&NO_ASSAY) C1-C&NO_ASSAY;ARRAY T(&NO_ASSAY) T1-T&NO_ASSAY;NO_ASSAY=&NO_ASSAY;
	SET NEW;CLAST=C&NO_ASSAY; 
	NEWCMAX=MAX(&CONCENT);. 
	/* CALCULATE THALF IF THALF IS NOT GIVEN */./* THALF=LOG(2)/KE; */./* DETERMINE NEWTMAX */.
	DO I=1 TO NO_ASSAY;.IF C(I)=NEWCMAX THEN NEWTMAX=T(I);.END;.
	/* INTERPOLATE MISSING VALUE ON LINEAR SCALE */.
	IF C(1)=. THEN C(1)=0; /* MISSING VALUE */.IF C(NO_ASSAY)=. THEN C(NO_ASSAY)=0; /* MISSING VALUE */.DO I=2 TO (NO_ASSAY-1);.
	H=I-1;
	J=I+1;IF C(I)=. THEN DO; /* FIRST MISSING VALUE */IF C(J)=. THEN J=J+1; /* SECOND CONSECUTIVE MISSING VALUE */IF C(J)=. THEN J=J+1; /* THIRD CONSECUTIVE MISSING VALUE */C(I)=C(H)+((C(J)-C(H))/(T(J)-T(H)))*(T(I)-T(H));
	END;END;NEWTMAX=NEWTMAX;
	/* CALCULATE AUCLST(TO THE LAST SAMPLING TIME POINT) */.
	AUCLST=0;.DO I=2 TO NO_ASSAY;.K=I-1;.AUCLST=AUCLST+((C(K)+C(I))*(T(I)-T(K))/2);.END;. 
	/* CALCULATE AUCT AND STORE AS NEWAUCT(TO THE LAST DETECTABLE.CONC) */.
	DO I=NO ASSAY TO 2 BY -1;.
	IF C(NO_ASSAY)>0 THEN DO;NEWAUCT=AUCLST;CLAST=C(NO_ASSAY);GOTO F;END;
	ELSE DO;.K=I-1;.IF C(I)=0 AND C(K)>0 THEN DO;.
	NEWAUCT=AUCLST-(C(I)+C(K))*(T(I)-T(K))/2;.CLAST=C(K);.GOTO F;.END;.
	END;END; 
	F: NEWAUCT=NEWAUCT; /* FLAG TO CONTINUE */NEWAUCI=NEWAUCT+CLAST/KE;
	/* TRANSVERSE THE C AND T DATA INTO COLUMNS WITH NEW VARIABLENAMES */
	DO I=1 TO NO_ASSAY; 
	TIME=T(I);.CONC=C(I);.IF CONC=0 OR CONC=. THEN LOGCONC=.;.ELSE LOGCONC=LOG(CONC);.NEWAUCT=NEWAUCT;.I=I;.OUTPUT;.END;.
	/* PROC PRINT;.RUN; */. 
	*****************************************************************************. ******************************;./*STEP 17: ONLY IF USING CALCKE.SAS: TO CALCULATE THALF AND KEL FOR THE.REVIEWER-CALCULATED PK PARAMETER TABLE*/;. 
	PROC SORT DATA=NEW;.BY SUB TRT PER GRP;. 
	RUN; *PROC PRINT;*RUN;.DATA NEW1;.SET NEW;.IF TIME <=KE_FIRST;.*RUN;*PROC PRINT;RUN;. 
	PROC REG DATA=NEW1 NOPRINT OUTEST=KEOUT;.BY SUB TRT PER GRP;. 
	MODEL LOGCONC=TIME;.RUN;.
	*PROC PRINT ;.*RUN;. 
	/* NEW KE IS STORED IN NEW4KE */.
	DATA KEOUT;.SET KEOUT;.KEEP SUB TRT PER GRP TIME;.TIME=ABS(TIME);.KEEP TIME;.RENAME TIME=KEL;. 
	*PROC PRINT DATA=KEOUT;.
	RUN;
	/* CALCULATE THALF FROM REVIEWER'S KEL*/.
	DATA KEOUT;.SET KEOUT;.THALFR=LOG(2)/KEL;. 
	*PROC PRINT;RUN; 
	/* DROP KE AND THALF FROM FIRM'S PK DATASET */
	DATA NEW1;.SET NEW;.DROP THALF KE;.PROC SORT DATA=NEW1;.BY SUB TRT PER GRP;. 
	RUN; PROC PRINT;RUN;./*CREATE NEW PK DATASET WITH REVIEWER'S THALF AND KE*/;. 
	DATA NEW1;.MERGE NEW1 KEOUT;.BY SUB TRT PER GRP;. 
	RUN;PROC PRINT DATA=NEW1;RUN; 
	DATA NEW1;
	ARRAY C(&NO_ASSAY) C1-C&NO_ASSAY;ARRAY T(&NO_ASSAY) T1-T&NO_ASSAY;NO_ASSAY=&NO_ASSAY;
	SET NEW1; 
	%LET NO_ASSAY=&NO_ASSAY;CLAST=C&NO_ASSAY;/*CLAST AS NON-ZERO*/; 
	DO J=NO_ASSAY TO 2 BY -1;
	IF C(NO_ASSAY)>0 THEN DO;CLAST=C(NO_ASSAY);NEWAUCI=NEWAUCT+CLAST/KEL;END;
	ELSE DO;.K=J-1;.IF C(J)=0 AND C(K)>0 THEN DO;.
	CLAST=C(K);NEWAUCI=NEWAUCT+CLAST/KEL;END;END;END; 
	KEEP I KE_FIRST SUB TRT SEQ PER GRP NEWAUCT NEWAUCI NEWCMAX NEWTMAX THALFRKEL TIME; 
	*PROC PRINT DATA=NEW1; 
	RUN; 
	***************************************************************************** *******************************; 
	*DATA NEW2;.*SET NEW1;.*PROC SORT;.*BY SUB TRT PER;.*RUN; *PROC PRINT;*RUN;. 
	*DATA CONC;.*SET NEW2;. 
	*BY SUB TRT PER;./*KEEP SUB SEQ PER TRT C1-C23;OUTPUT; */. 
	*RUN;*PROC PRINT DATA=CONC;*RUN;. 
	******* DATA SET PK CONTAINS PARAMETERS CALCULATED BY REVIEWER****;******* THE USER MAY ENTER AT LINE 8 RAW DATA WITH PK OUTLIERS INCLUDED OR EXCLUDED AND COMPARE THOSE AGAINST THE FIRM'S VALUES ETC********; 
	DATA PK1;SET NEW1;IF I=1;
	*IF TIME=0;
	* FILE'&studydir\PK';
	PUT SUB TRT SEQ PER GRP NEWAUCT NEWAUCI NEWCMAX NEWTMAX THALFR KEL;KEEP SUB TRT SEQ PER GRP NEWAUCT NEWAUCI NEWCMAX NEWTMAX THALFR KEL; rename newauct=auct 
	newauci=auci. NEWCMAX=CMAX. NEWTMAX=TMAX;. 
	run; 
	data pkprint;set pk1;run; 
	title "FDAPK";.PROC PRINT DATA=PK1;RUN;.title;. 
	DATA FDAPK;.SET PK1;.FDAAREA=AUCT;.FDAAUCI=AUCI;.FDACMAX=CMAX;.DROP AUCT AUCI CMAX TMAX KEL THALFR;.PROC PRINT;RUN;. 
	PROC SORT DATA=FDAPK;.BY SUB PER TRT GRP;RUN;*PROC PRINT;*RUN;. 
	/*
	data fdapk;set fdapk;by sub per trt grp;
	 if last.trt then output;run; 
	title "DEV";.proc print data=fdapk;.run;.*/. 
	*****READ FIRM'S PK PARAMETER DATA: NEED FILE NAME, FIRST OBSERVATION AND.VARIABLE LIST *****;. 
	/***IF NO PK PARAMETER DATA, BLOCK READDATA AND SORTDS AND GO TO STEP 4 ***/./*** IF DATA ON EXCEL WORKSHEET ACTIVATE THE LINE WITH DDE AND CLOSE THE NEXT.LINE */.*FILENAME ORGPARAM DDE 'EXCEL|pk!R2C1:R121C11';.
	* FILENAME ORGPARAM "&studydir.\&pkdata";.*%LET FIRSTOBS=1; /* FIST OBSERVATION */.*%LET VARPARAM=SUB SEQ PER TRT $ TMAX CMAX AUCT AUCI KE THALF; /* VARIABLE .LIST */.*%LET PARAMLS=256; /* INCREASE LINE SIZE IF NEEDED */.*%READDATA(ORGPARAM,PARAME,&FIRSTOBS,&VARPARAM,&PARAMLS).RUN;. 
	/*DATA PARAME; 
	** IF USING EXCEL FILE ACTIVATE THESE STATEMENTS **;infile ORGPARAM;input sub seq per GRP TREAT $ TMAX CMAX AUCT AUCI KE THALF;
	if TREAT = "A" then trt=1;.else trt=2;.drop TREAT;.
	** IF SAS DATASET, ACTIVATE THESE STATEMENTS **;. 
	RUN;*PROC PRINT;*RUN;. 
	%SORTDS(PARAME, &VARSORT).RUN;.*/. 
	DATA FIRMPK;.SET PARAME;.FIRMAREA=AUCT;.FIRMAUCI=AUCI;.FIRMCMAX=CMAX;.DROP AUCT AUCI CMAX;. 
	DROP TMAX KE THALF;.RUN; *PROC PRINT;*RUN;. 
	PROC SORT DATA=FIRMPK;.BY SUB PER TRT;. 
	title "firmpk";.PROC PRINT data=firmpk;RUN;.title;. 
	DATA FIRMREVIEWERRATIO;.SET FDAPK FIRMPK;.MERGE FDAPK FIRMPK;.BY SUB PER TRT GRP;. 
	RAUCT=FIRMAREA/FDAarea;.RAUCI=FIRMAUCI/FDAAUCI;.RCMAX=FIRMCMAX/FDACMAX;.
	*DROP TMAX KEL KE THALF;. 
	proc print;RUN; 
	*options orientation=landscape papersize=letter;. 
	*ods rtf file="&concoutput" style=mystyle bodytitle;. 
	*TITLE "&ANDA &STUDYTYPE REVIEWER VERIFIED CONCENTRATION DATASET";.*proc print data=plasma;.*run;. 
	options orientation=landscape papersize=letter;. 
	ods rtf file="&studydir\REVIEWERPK&studytype..RTF" /*style=mystyle.bodytitle*/;.TITLE "&ANDA &STUDYTYPE REVIEWER-CALCULATED PHARMACOKINETIC DATASET";.proc print data=PK1;.VAR SUB TRT SEQ PER GRP AUCT AUCI CMAX TMAX THALFR KEL;. run;. 
	options orientation=landscape papersize=letter;. 
	ods rtf file="&studydir\FIRMREVIEWERRATIO&studytype..RTF" /*style=mystyle.bodytitle*/;.TITLE "&ANDA &STUDYTYPE FIRM TO REVIEWER RATIO";.proc print data=FIRMREVIEWERRATIO;.
	*VAR RAUCT RAUCI RCMAX;. 
	run;.ods rtf close;.
	/*************************************************************************/. 
	/***END OF STEP 17********************/ 
	data _null_; set updatedconc(where=(trt=1)) end=last; 
	if last then call symput('testsub',trim(left(_N_)));run; 
	data _null_; set updatedconc(where=(trt=2)) end=last; 
	if last then call symput('refsub',trim(left(_N_)));run; 
	/* PROC GLM CALCULATE LSMEANS */
	%MACRO GRPANALYSIS(TRTGP=); 
	/** TRTGRP INTERACTION **/.
	%if &trtgp=1 %then. %do;.%PROCGLM(BASE,2,SUB TRT PER SEQ GRP,AUCT,AUCI,CMAX,LAUCT,LAUCI,LCMAX,., , , , , ,per GRP SEQ SEQ*GRP SUB(SEQ*GRP) PER(GRP) TRT TRT*GRP,SEQ.
	GRP,SUB(SEQ*GRP))RUN;%end; 
	/** No TRT*GRP Interaction **/.
	%else %if &trtgp=2 %then. %do;.%PROCGLM(BASE,2,SUB TRT PER SEQ GRP,AUCT,AUCI,CMAX,LAUCT,LAUCI,LCMAX,., , , , , ,per GRP SEQ SEQ*GRP SUB(SEQ*GRP) PER(GRP) TRT,SEQ.
	GRP,SUB(SEQ*GRP))RUN;%end; 
	/** NO GROUP EFFECT **/.
	%else %do;.%PROCGLM(BASE,2,SUB TRT PER SEQ,AUCT,AUCI,CMAX,LAUCT,LAUCI,LCMAX,., , , , , ,SEQ SUB(SEQ) PER TRT,SEQ,SUB(SEQ)).RUN;.%end;. 
	%MEND GRPANALYSIS;. 
	/* STATISTICS ON SUBMITTED DATA WITHOUT RECALCULATION */.
	DATA BASE;.SET NEW;.IF I=NO_ASSAY;. 
	LAUCT=LOG(AUCT);. 
	LAUCI=LOG(AUCI);LCMAX=LOG(CMAX);AUCRATIO=AUCT/AUCI;OUTPUT; 
	/* TO RECALCULATE KE */
	%INCLUDE "&FNAME"; 
	/* PRINT SUMMARY OF PARAMETERS */
	%LET TITLE=SUMMARY OF PARAMETERS;
	%*PRINT(BASE, &TITLE)
	RUN; 
	options orientation=portrait papersize=letter; 
	TITLE "&STUDYTYPE STATISTICAL OUTPUT";ods rtf file="&odsfile" style=mystyle1 bodytitle; 
	ods rtf exclude LSMeans;
	ods rtf exclude AUCT.OverallANOVA AUCT.FitStatistics AUCT.ModelANOVA AUCT.AltErrTests AUCT.Estimates AUCI.OverallANOVA AUCI.FitStatistics AUCI.ModelANOVA AUCI.AltErrTests AUCI.Estimates CMAX.OverallANOVA CMAX.FitStatistics CMAX.ModelANOVA CMAX.AltErrTests CMAX.Estimates; 
	ods listing exclude LSMeans; 
	ods output "Estimates"=estimates;ods output "Fit Statistics"=fitstat; 
	%GRPANALYSIS(TRTGP=&TRTGROUP); 
	DATA GLMOUT;
	SET GLMOUT;
	RENAME _NAME_=NNAME;
	DATA LSMOUT;
	SET LSMOUT;
	RENAME _NAME_=NNAME;
	/* TRANSFER DF FROM GLMOUT TO LSMOUT3 FOR CI CALCULATIONS */ 
	DATA GLMOUT1;.SET GLMOUT;.IF _SOURCE_='ERROR';.IF NNAME='AUCT' OR. 
	NNAME='AUCI' OR. NNAME='CMAX';.
	/* KEEP NNAME _SOURCE_ DF; */.
	%SORTDS(GLMOUT1, NNAME).RUN;.%*PRINT(GLMOUT1,GLMOUT1).RUN;.%*LET TITLE=LSMEANS AND STANDARD ERRORS;.%*PRINT(LSMOUT, &TITLE).RUN;. 
	/* CALCULATE T AND 90% CI FOR NON-TRANSFORMED DATA */.
	%LSMFILE(LSMOUT,TRT,2,AUCT,AUCI,CMAX,X,X,X,NNAME, OR).RUN;. 
	%MERGMULT(2,LSMOUT,GLMOUT1, , ,LSMDAT,NNAME).RUN;.DATA LSMDAT;.SET LSMDAT;.
	/* FOR 90% CI, P=0.95 */. 
	/* CACULATION OF T BASED ON P AND DF */.
	%CI(0.95,2);.%*PRINT(LSMDAT,LSMDAT).RUN;. 
	%LET TITLE=90% CONFIDENCE INTERVALS ON NON-TRANSFORMED DATA;. %*PRINT(LSMDAT, &TITLE).RUN;. 
	/* TRANSFER DF FROM GLMOUT TO LSMOUT33 FOR CI CALCULATIONS */. 
	DATA GLMOUT11;.SET GLMOUT;.IF _SOURCE_='ERROR';.IF NNAME='LAUCT' OR. 
	NNAME='LAUCI' OR. NNAME='LCMAX';.
	/* KEEP NNAME SOURCE DF; */
	%SORTDS(GLMOUT11, NNAME)RUN; 
	/* CALCULATE T AND 90% CI FOR LOG-TRANSFORMED DATA */
	%LSMFILE(LSMOUT,TRT,2,LAUCT,LAUCI,LCMAX, , , ,NNAME,OR)RUN; 
	%MERGMULT(2,LSMOUT,GLMOUT11, , ,LLSMDAT,NNAME)RUN; 
	%MERGMULT(2,LSMOUT,GLMOUT11, , ,LLSMDAT,NNAME)RUN; 
	*********************************************;

	data estimates; set estimates;
	 NNAME = dependent; 
	keep NNAME estimate stderr; run; 
	proc sort data=estimates;by nname; run; 
	proc sort data=llsmdat;by nname; run; 
	data llsmdat; merge llsmdat(in=a)
	estimates(in=b);.by nname;.if a;. 
	run; 
	************************************************;. 
	DATA LLSMDAT;.SET LLSMDAT;.
	/* FOR 90% CI, P=0.95 */.
	%CILOG(0.95,2);. 
	%LET TITLE=90% CONFIDENCE INTERVALS ON LOG-TRANSFORMED DATA;.%*PRINT(LLSMDAT, &TITLE).RUN;. 
	/* STATISTICS ON TRT1/TRT2 RATIO */.
	%SPLITBY(BASE,TRT,2,SUB,AUCT,AUCI,CMAX,TMAX,KE,THALF).RUN;. 
	%MERGMULT(2,BASE, , , ,RATIODAT,SUB).RUN;. 
	%RATIOCAL(RATIODAT,2,AUCT,AUCI,CMAX,TMAX,KE,THALF).RUN;. 
	DATA TCDAT;.SET NEWCONC;.KEEP TRT TIME CONC;.%LET BY=TRT TIME;. 
	%SORTDS(TCDAT, &BY).RUN;. 
	/* CALCULATE MEAN BLOOD LEVEL AT EACH TIME POINT */.
	TITLE "&TITLE2";.%MEANCAL(TCDAT, CONC, TRT TIME, CMEANOUT).RUN;.%*PRINT(CMEANOUT, CMEANOUT).RUN;. 
	DATA CMEANOUT;.SET CMEANOUT;.DROP _TYPE_ _FREQ_ ;. 
	%TRANSPOS(CMEANOUT, CMEAN, CONC, TRT TIME).RUN;.%*PRINT(CMEAN, CMEAN).RUN;. 
	DATA CMEAN;.SET CMEAN;.RENAME COL4=MEAN. 
	COL5=SD;.DROP _NAME_ COL1 COL2 COL3;.%*PRINT(CMEAN, &TITLE1).RUN;. 
	%SPLITBY(CMEAN,TRT,2,TIME,MEAN,SD,X,X,X,X).RUN;. 
	%MERGMULT(2,CMEAN, , , ,CMEANRAT,TIME).RUN;.%*PRINT(CMEANRAT,CMEANRAT).RUN;. 
	%RATIOCAL(CMEANRAT,2,MEAN,X,X,X,X,X).RUN;.DATA CMEANRAT;.SET CMEANRAT;.DROP TRT;.%*PRINT(CMEANRAT, &TITLE2).RUN;. 
	%SORTDS(CMEANRAT, TIME).RUN;. 
	%LET BY=TRT;.%SORTDS(BASE, &BY).RUN;. 
	%MACRO MEANCAL(DSN, VARN, BY, MEANOUT);PROC MEANS DATA=&DSN NOPRINT;VAR &VARN;BY &BY;OUTPUT OUT=&MEANOUT;
	%MEND MEANCAL; 
	%MACRO univCAL(DSN, VARN, BY, MEANOUT);        PROC univariate DATA=&DSN NOPRINT;VAR &VARN;BY &BY;OUTPUT OUT=&MEANOUT median=median;
	%MEND univCAL;. 
	/* CALCULATE MEAN PHARMACOKINETIC PARAMETERS */.
	%MEANCAL(BASE,AUCT AUCI CMAX TMAX KE THALF LAUCT LAUCI.LCMAX,TRT,PARMETER).RUN;. 
	***** TMAX -MEDIAN DP ********;.
	%univCAL(BASE,TMAX,TRT,PARMETERtmax).RUN;. 
	data parmeter;merge parmeterparmetertmax;by trt; run; 
	data parmeter(drop=median);set parmeter; 
	if _STAT_ = "MEAN" then tmax = median;if _STAT_ = "STD" then tmax = .; ** for median tmax, no SD or CV **; run; 
	%LET TITLE=SUMMARY OF PHARMACOKINETIC PARAMETERS;.%*PRINT(PARMETER, &TITLE).RUN;. 
	DATA PARM;.SET PARMETER;.DROP _TYPE_ _FREQ_ ;. 
	PROC TRANSPOSE DATA=PARM OUT=TRSPARM;.VAR AUCT AUCI CMAX TMAX KE THALF LAUCT LAUCI LCMAX;.BY TRT;. 
	RUN;.DATA TRSPARM;.SET TRSPARM;.RENAME _NAME_=NNAME;. 
	%LET BY=NNAME TRT;.%SORTDS(TRSPARM, &BY).RUN;. 
	***DEV MARCH 23 07**: COMMENT THIS OUT**;.
	/*.
	DATA TRSPARM;.
	SET TRSPARM;.
	DROP COL1 COL2 COL3;.
	RENAME COL4=MEAN COL5=SD;
	RUN;
	*/
	*** COL1=N COL2=MIN COL3=MAX COL4=MEAN COL5=STD**;
	DATA TRSPARM;
	SET TRSPARM;
	DROP COL1;
	RENAME COL2=MIN COL3=MAX COL4=MEAN COL5=SD;
	RUN; 
	%SPLITBY(TRSPARM,TRT,4,NNAME,MEAN,MIN,MAX,SD,X,X).RUN;. 
	%MERGMULT(2,TRSPARM, , , ,PARMRAT,NNAME).RUN;. 
	DATA PARMRATS;.SET PARMRAT;.IF %SETLST(NNAME,OR,AUCT,AUCI,CMAX,TMAX,KE,THALF);.%RATIOCAL(PARMRATS,2,MEAN,X,X,X,X,X).RUN;.DATA PARMRATL;.SET PARMRAT;.IF %SETLST(NNAME,OR,LAUCT,LAUCI,LCMAX,X,X,X);.%RATIOLOG(PARMRATL,2,MEAN,X,X,X,X,X).RUN;.%ANTILOG(PARMRATL,2,MEAN,X,X,X,X,X).RUN;.DATA PKRATIO;.SET PARMRATS PARMRATL;.DROP TRT;. 
	%LET TITLE=TEST MEAN/REFERENCE MEAN RATIO; 
	%*PRINT(PKRATIO, &TITLE).RUN;. 
	%ANTILOG(LLSMDAT,2,LSMEAN,X,X,X,X,X).RUN;. 
	DATA CIDAT;.SET LSMDAT LLSMDAT;.KEEP NNAME %LSMENLST(2,LSMEAN) STDERR %CILST(2);. 
	DATA CIDAT;.SET CIDAT;.%RE_NAME(2,LSMEAN,LSM).RUN;. 
	%SORTDS(CIDAT, NNAME).RUN;.%*PRINT(CIDAT, CIDAT).RUN;. 
	%RATIOCAL(CIDAT,2,LSM,X,X,X,X,X).RUN;. 
	** DEV **;.** CALCULATE %CV **;.
	data cmeanrat; set cmeanrat;
	););run; 
	 CV1 = round((sd1/mean1)*100,.01
	CV2 = round((sd2/mean2)*100,.01

	data pkratio;set pkratio;
	););run; 
	 CV1 = round((sd1/mean1)*100,.01
	CV2 = round((sd2/mean2)*100,.01

	**DEV TEMPORARILY CLOSED ** MARCH 23 07***;
	ods listing close; 
	** sort order of PK parameters **;
	data pkratio;set pkratio; 
	data pkratio;set pkratio; 
	select(nname);

	when('AUCT') ordervar=1;.when('AUCI') ordervar=2;.when('CMAX') ordervar=3;.when('TMAX') ordervar=4;.when('KE') ordervar=5;.when('THALF') ordervar=6;.when('LAUCT') ordervar=7;.when('LAUCI') ordervar=8;.when('LCMAX') ordervar=9;.otherwise;.
	end; run; 
	DATA PKRATIO;SET PKRATIO; 
	IF NNAME IN("LAUCT","LAUCI","LCMAX") THEN DELETE;RUN; 
	proc sort
	data=pkratio;by ordervar; run; 
	data cidat; set cidat; 
	select(nname);
	when('AUCT') ordervar=1;.when('AUCI') ordervar=2;.when('CMAX') ordervar=3;.when('LAUCT') ordervar=4;.when('LAUCI') ordervar=5;.when('LCMAX') ordervar=6;.otherwise;.
	end; run; 
	proc sort
	data=cidat;by ordervar; run; 
	DATA cidat;SET cidat; 
	IF NNAME IN("AUCT","AUCI","CMAX") THEN DELETE;RUN; 
	data pkratio;set pkratio; 
	if nname="AUCT" then units="&aucunit";.if nname="AUCI" then units="&aucunit";.if nname="CMAX" then units="&cmaxunit";.if nname="TMAX" then units="&timeunit";.if nname="KE" then units="&timeunit.-1";.if nname="THALF" then units="&timeunit";. 
	run; 
	data rootmse; set fitstat(keep=dependent rootmse); 
	if dependent = "LAUCT" then ordervar=1;.else if dependent="LAUCI" then ordervar=2;.else if dependent="LCMAX" then ordervar=3;. 
	if dependent in("LAUCT","LAUCI","LCMAX") then output; run; 
	proc sort
	data=rootmse;by ordervar; run; 
	DATA AUCDAT;.SET BASE;.KEEP SUB TRT AUCRATIO;.PROC SORT DATA=AUCDAT;.BY TRT SUB;.RUN;. 
	/* PROC MEANS ON AUCT/AUCI RATIOS */.
	PROC MEANS DATA=AUCDAT noprint MAXDEC=2 FW=9;.VAR AUCRATIO;.BY TRT;.OUTPUT OUT=AUCRATIO;.TITLE 'STATISTICS ON AUCT/AUCI RATIOS';.RUN;. 
	PROC TRANSPOSE DATA=aucratio OUT=aucratio1;.VAR aucratio;.BY TRT;.RUN;. 
	data aucratio1;length treat $12.; set aucratio1; 
	rename col1=no col2=mini col3=maxi col4=avg col5=std;.if trt=1 then treat="TEST";.else if trt=2 then treat="REFERENCE";. 
	run; 
	%LET TITLE=AUCT/AUCI RATIO FOR INDIVIDUAL SUBJECTS;.%PRINT(AUCDAT, &TITLE).RUN;. 
	PROC PRINT DATA=RATIODAT ROUND noobs;.VAR SUB SEQ %RATLST(2,AUCT,AUCI,CMAX,TMAX,KE,THALF);.FORMAT %RATLST(2,AUCT,AUCI,CMAX,TMAX,KE,THALF) 4.2;.TITLE 'TEST PRODUCT/REFERENCE PRODUCT RATIOS FOR INDIVIDUAL SUBJECTS';.RUN;. 
	ods listing;. 
	/* PROC MEANS ON TEST/REFERENCE RATIOS */.
	PROC MEANS DATA=RATIODAT MAXDEC=3 FW=9 noprint;.VAR %RATLST(2,AUCT,AUCI,CMAX,TMAX,KE,THALF);.OUTPUT OUT=MEANOUT;.TITLE 'STATISTICS ON THE TEST/REFERENCE RATIOS';.RUN;. 
	DATA CHECKDAT;.SET BASE;. 
	AUCTO_N=OLDAUCT/NEWAUCT;.AUCIO_N=OLDAUCI/NEWAUCI;.CMAXO_N=OLDCMAX/NEWCMAX;.TMAXO_N=OLDTMAX/NEWTMAX;. 
	OUTPUT;.KEEP SUB TRT PER SEQ AUCTO_N AUCIO_N CMAXO_N TMAXO_N;.LABEL AUCTO_N='AUCT';.LABEL AUCIO_N='AUCI';.LABEL CMAXO_N='CMAX';.LABEL TMAXO_N='TMAX';. 
	*%LET TITLE=RATIO OF SPONSOR/REVIEWER CALCULATED PARAMETERS;.*%PRINT(CHECKDAT, &TITLE).*RUN;. 
	%LET TITLE=AUCT/AUCI RATIO FOR INDIVIDUAL SUBJECTS;.%*PRINT(AUCRATIO, &TITLE).RUN;. 
	/* GOPTIONS DEVICE=EGAL; */ /* GOPTION #1 */./* GOPTIONS DEVICE=FX85; */ /* GOPTION #2 */./* GOPTIONS DEVICE=HPLJS2; */ /* GOPTION #3 */./* GOPTIONS GACCESS='SASGASTD>LPT2:'; */ /* GOPTION #4 */.
	* GOPTIONS RESET=ALL DEVICE=WIN TARGETDEVICE=WINPRTM ftext=arial; /* GOPTION#5 */ 
	ods rtf close; 
	ods rtf file="&odsfile1" style=mystyle1 bodytitle; 
	TITLE "MEAN PLASMA CONCENTRATIONS";proc report data=cmeanrat nowd split='~' box style(header)={background=lightorangeforeground=black}style(column)={background=whiteforeground=black}; 
	column time ("Test (n=&testsub)" mean1 cv1).("Reference (n=&refsub)" mean2 cv2).("Ratio" rmean12);. 
	define time /order format=8.2 spacing=2 "Time (hr)";.define mean1 /format=8.2 spacing=2 "Mean (&cmaxunit)";.define cv1 /format=8.2 spacing=2 "CV%";.define mean2 /format=8.2 spacing=2 "Mean (&cmaxunit)";.define cv2 /format=8.2 spacing=2 "CV%";.define rmean12 /format=8.2 spacing=2 "(T/R)";. 
	run; 
	footnote "* Tmax values are presented as median, range.";
	TITLE "ARITHMETIC MEANS AND RATIOS";
	proc report data=pkratio nowd split='\' box style(header)={background=lightorangeforeground=black}style(column)={background=whiteforeground=black}; 
	column nname units ("Test" mean1 cv1 min1 max1).("Reference" mean2 cv2 min2 max2).("Ratio" rmean12);. 
	define nname /format=$12. spacing=2 "Parameter";.define units /format=$12. spacing=2 "Unit";.define mean1 /format=8.3 spacing=2 "Mean";.define cv1 /format=8.2 spacing=2 "CV%";. 
	define min1 /format=8.2 spacing=2 "Min";define max1 /format=8.2 spacing=2 "Max";define mean2 /format=8.3 spacing=2 "Mean";define cv2 /format=8.2 spacing=2 "CV%";define min2 /format=8.2 spacing=2 "Min";define max2 /format=8.2 spacing=2 "Max";define rmean12 /format=8.2 spacing=2 "(T/R)"; 
	run;.footnote;. 
	TITLE "LSMEANS AND 90% CONFIDENCE INTERVALS";proc report data=cidat nowd split='\' box style(header)={background=lightorangeforeground=black}style(column)={background=whiteforeground=black}; 
	column nname ("Least Squares Geometric Mean" lsm1 lsm2)("Ratio" rlsm12)("90% Confidence Intervals" lowci12 uppci12); 
	define nname /format=$12. spacing=2 "Parameter";define lsm1 /format=8.2 spacing=2 "Test";define lsm2 /format=8.2 spacing=2 "Reference";define rlsm12 /format=8.2 spacing=2 "(T/R)";define lowci12 /format=8.2 spacing=2 "Lower";define uppci12 /format=8.2 spacing=2 "Upper"; 
	run; 
	TITLE "ROOT MEAN SQUARE ERROR";proc report data=rootmse nowd split='\' box style(header)={background=lightorangeforeground=black}style(column)={background=whiteforeground=black}; 
	column dependent rootmse; 
	define dependent /format=$12. spacing=2 "Parameter";define rootmse /format=8.4 spacing=2 "RMSE"; 
	run; 
	TITLE "STATISTICS ON AUCT/AUCI RATIOS";proc report data=aucratio1 nowd split='\' box style(header)={background=lightorangeforeground=black}style(column)={background=whiteforeground=black}; 
	column treat no avg mini maxi; 
	define treat /format=$12. spacing=2 "Treatment";.define no /format=8. spacing=2 "n";.define avg /format=8.2 spacing=2 "Mean";.define mini /format=8.2 spacing=2 "Minimum";.define maxi /format=8.2 spacing=2 "Maximum";. 
	run; 
	ods rtf close; 
	filename concplot "&plotfile"; 
	/*
	goptions reset=alldevice=cgmof97pgsfname=concplotgsfmode=replaceftext=swiss rotate=portrait
	targetdevice=winprtm;*/
	goptions reset=all device=png ftext="Arial" htext=12pt gsfname=concplotgsfmode=replacehsize=8 in vsize=10 in xpixels=3600 ypixels=2400; 
	TITLE2 "&TITLE3";.TITLE3 "&TITLE4";.TITLE4 "&TITLE5";.TITLE5 "&TITLE6";.FOOTNOTE1 "&FOOTNOT1";.SYMBOL1 C=RED I=JOIN V=dot width=0.5 height=0.5;.SYMBOL2 C=BLUE I=JOIN V=SQUARE width=0.5 height=0.5;. 
	AXIS1 label=(a=90 "&label1");. 
	PROC GPLOT DATA=CMEAN UNIFORM;.PLOT MEAN*TIME=TRT / FRAME vaxis=axis1;.LABEL MEAN=("&LABEL1") TIME="&LABEL2";.RUN;.TITLE1;.TITLE2;.TITLE3;.TITLE4;.TITLE5;.TITLE6;. 
	FOOTNOTE1;.FOOTNOTE2;.FOOTNOTE3;.LABEL;.QUIT;. 
	4.7.3 Fasting Study Output 
	FASTING STATISTICAL OUTPUT The GLM Procedure 
	Class Levels sub 24 trt 2 per 2 seq 2 Values 1 2 1 2 1 2 
	Class Levels sub 24 trt 2 per 2 seq 2 Values 1 2 1 2 1 2 
	Class Levels sub 24 trt 2 per 2 seq 2 Values 1 2 1 2 1 2 
	Class Level Information 
	(I>) (6j 


	Number of Observations Read 48 Number of Observations Used 48 
	FASTING STATISTICAL OUTPUT The GLM Procedure 
	Dependent Variable: LAUCT 
	Source Model Error Corrected Total 
	Source Model Error Corrected Total 
	Source Model Error Corrected Total 
	DF 25 22 47 
	Sum of Squares 2.05796838 0.31437781 2.37234619 
	Mean Square 0.08231874 0.01428990 
	FValue 5.76 
	Pr > F <.0001 


	R-Square 
	R-Square 
	R-Square 
	CoeffVar 
	Root MSE 
	LAUCTMean 

	0.867482 
	0.867482 
	1.448855 
	0.119540 
	8.250678 


	Source 
	Source 
	Source 
	OF 
	Type I SS 
	Mean Square 
	FValue 
	Pr > F 

	seq 
	seq 
	1 
	0.00008306 
	0.00008306 
	0.01 
	0.9399 

	sub(seq) 
	sub(seq) 
	[l~ 
	2.04817127 
	0.09309869 
	6.51 
	<.0001 

	per 
	per 
	1 
	0.00052819 
	0.00052819 
	0.04 
	0.8493 

	trt 
	trt 
	1 
	0.00918587 
	0.00918587 
	0.64 
	0.4313 


	Source 
	Source 
	Source 
	OF 
	Type Ill SS 
	Mean Square 
	FValue 
	Pr > F 

	seq 
	seq 
	1 
	0.00008306 
	0.00008306 
	0.01 
	0.9399 

	sub(seq) 
	sub(seq) 
	B~ 
	2.04817127 
	0.09309869 
	6.51 
	<.0001 

	per 
	per 
	1 
	0.00052819 
	0.00052819 
	0.04 
	0.8493 


	Source 
	Source 
	Source 
	DF 
	Type lllSS 
	Mean Square 
	f Value 
	Pr > F 

	trt 
	trt 
	1 
	0.00918587 
	0.00918587 
	0.64 
	0.4313 


	Tests o
	Tests o
	Tests o
	f Hy
	potheses Using the Type Ill MS for sub(seq) as an Error Term 

	Source 
	Source 
	DF 
	Type Ill SS 
	Mean Square 
	f Value 
	Pr > F 

	seq 
	seq 
	1 
	0.00008306 
	0.00008306 
	0.00 
	0.9764 


	Parameter 
	Parameter 
	Parameter 
	Estimate 
	Standard Error 
	tValue 
	Pr > ltl 

	TRT1 VSTRT2 
	TRT1 VSTRT2 
	-0.02766747 
	0.03450833 
	-0.80 
	0.4313 


	FASTING STATISTICAL OUTPUT The GLM Procedure Dependent Variable: LAUCI 
	Source 
	Source 
	Source 
	DF 
	Sum of Squares 
	Mean Square 
	f Value 
	Pr > F 

	Model 
	Model 
	25 
	2.00075355 
	0.08003014 
	6.18 
	<.0001 

	Error 
	Error 
	22 
	0.28498305 
	0.01295377 

	Corrected Total 
	Corrected Total 
	47 
	2.28573660 


	R-Square 
	R-Square 
	R-Square 
	CoeffVar 
	RootMSE 
	LAUCI Mean 

	0.875321 
	0.875321 
	1.368710 
	0.113815 
	8.315466 


	Source 
	Source 
	Source 
	DF 
	Type I SS 
	Mean Square 
	f Value 
	Pr > F 

	seq 
	seq 
	1 
	0.00001731 
	0.00001731 
	0.00 
	0.9712 

	sub(seq) 
	sub(seq) 
	!~~ 
	1.99054899 
	0.09047950 
	6.98 
	<.0001 

	per 
	per 
	1 
	0.00004485 
	0.00004485 
	0.00 
	0.9536 

	trt 
	trt 
	1 
	0.01014240 
	0.01014240 
	0.78 
	0.3858 


	Source 
	Source 
	Source 
	DF 
	Type Ill SS 
	Mean Square 
	FValue 
	Pr > F 

	seq 
	seq 
	1 
	0.00001731 
	0.00001731 
	0.00 
	0.9712 

	sub(seq) 
	sub(seq) 
	r~1 
	1.99054899 
	0.09047950 
	6.98 
	<.0001 

	per 
	per 
	1 
	0.00004485 
	0.00004485 
	0.00 
	0.9536 

	trt 
	trt 
	1 
	0.01014240 
	0.01014240 
	0.78 
	0.3858 


	Tests of Hypotheses Using the Type Ill MS for sub(seq) as an Error Term Source DF Type Ill SS Mean Square FValue Pr > F seq 1 0.00001731 0.00001731 0.00 0.9891 
	Tests of Hypotheses Using the Type Ill MS for sub(seq) as an Error Term Source DF Type Ill SS Mean Square FValue Pr > F seq 1 0.00001731 0.00001731 0.00 0.9891 
	Tests of Hypotheses Using the Type Ill MS for sub(seq) as an Error Term Source DF Type Ill SS Mean Square FValue Pr > F seq 1 0.00001731 0.00001731 0.00 0.9891 


	Parameter 
	Parameter 
	Parameter 
	Estimate 
	Standard Error 
	tValue 
	Pr > It( 

	TRT1 VSTRT2 
	TRT1 VSTRT2 
	-0.02907233 
	0.03285546 
	-0.88 
	0.3858 


	FASTING STATISTICAL OUTPUT The GLM Procedure Dependent Variable: LCMAX 
	Source 
	Source 
	Source 
	DF 
	Sum of Squares 
	Mean Square 
	F Value 
	Pr > F 

	Model 
	Model 
	25 
	3.19400796 
	0.12776032 
	3.40 
	0.0025 

	Error 
	Error 
	22 
	0.82723270 
	0.03760149 

	Corrected Total 
	Corrected Total 
	47 
	4.02124065 


	R-Square 0.794284 
	R-Square 0.794284 
	R-Square 0.794284 
	CoeffVar 3.045327 
	RootMSE 0.193911 
	LCMAX Mean 6.367494 


	Source seq sub(seq) per trt 
	Source seq sub(seq) per trt 
	Source seq sub(seq) per trt 
	DF 1 22 1 1 
	Type I SS 0.02075204 3.11010724 0.00525881 0.05788986 
	Mean Square 0.02075204 0.14136851 0.00525881 0.05788986 
	FValue 0.55 3.76 0.14 1.54 
	Pr > F 0.4654 0.0015 0.7120 0.2278 


	Source 
	Source 
	Source 
	DF 
	Type Ill SS 
	Mean Square 
	F Value 
	Pr > F 

	seq 
	seq 
	1 
	0.02075204 
	0.02075204 
	0.55 
	0.4654 

	sub(seq) 
	sub(seq) 
	22 
	3.11010724 
	0.14136851 
	3.76 
	0.0015 

	per 
	per 
	1 
	0.00525881 
	0.00525881 
	0.14 
	0.7120 

	trt 
	trt 
	1 
	0.05788986 
	0.05788986 
	1.54 
	0.2278 


	Tests of Hypotheses Using the Type Ill MS for sub(seq) as an Error Term Source DF Type Ill SS Mean Square FValue Pr > F seq 1 0.02075204 0.02075204 0.15 0.7053 
	Tests of Hypotheses Using the Type Ill MS for sub(seq) as an Error Term Source DF Type Ill SS Mean Square FValue Pr > F seq 1 0.02075204 0.02075204 0.15 0.7053 
	Tests of Hypotheses Using the Type Ill MS for sub(seq) as an Error Term Source DF Type Ill SS Mean Square FValue Pr > F seq 1 0.02075204 0.02075204 0.15 0.7053 


	Parameter 
	Parameter 
	Parameter 
	Estimate 
	Standard Error 
	t Value 
	Pr > ltl 

	TRT1 VS TRT2 
	TRT1 VS TRT2 
	-0.06945614 
	0.05597729 
	-1.24 
	0.2278 


	AUCT/AUCI RATIO FOR INDIVIDUAL SUBJECTS 
	Obs 
	Obs 
	sub 

	trt 
	trt 

	AUCRATIO 
	AUCRATIO 

	-
	(b)(6 
	1 
	1 
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	2 
	-

	1 
	0.94 
	3 
	-

	1 
	0.95 
	4 
	-

	1 
	0.95 
	5 
	-

	1 
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	6 
	1 
	0.94 
	-
	7 
	1 
	0.95 
	-
	8 
	1 
	0.93 
	-
	9 
	1 
	0.94 
	-
	10 
	1 
	0.90 
	-
	11 
	1 
	0.97 
	-
	12 
	1 
	0.95 
	-
	13 
	-

	1 
	0.97 
	14 
	-

	1 
	0.91 
	15 
	-

	1 
	0.92 
	16 
	-

	1 
	0.96 
	17 
	-

	1 
	0.95 
	18 
	1 
	0.97 
	-
	19 
	1 
	0.92 
	-
	20 
	1 
	0.92 
	-
	21 
	1 
	0.94 
	-22 
	-

	1 
	0.89 
	23 
	-

	1 
	0.95 
	24 
	-

	1 
	0.94 
	25 
	-

	2 
	0.90 
	26 
	2 
	0.94 
	-
	27 
	2 
	0.97 
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	28 
	2 
	0.95 
	-
	29 
	2 
	0.97 
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	30 
	2 
	0.96 
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	31 
	2 
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	Figure
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	AUCRATIO
	sub Jtrt 
	(b)(6) 2 .
	0.87 
	2 .
	2 .

	0.92 
	0.92 

	2 .
	2 .

	0.90 
	0.90 

	0.97 
	2 .
	2 .
	0.94 
	2 .
	0.96 
	2 .
	0.93 
	2 .
	0.93 
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	0.95 
	2 .
	0.96 
	0.94
	2 .
	2 .
	0.92 
	2 .
	0.92 
	2 .
	0.92 
	2 .
	0.95 
	2 .
	48 1 

	TEST PRODUCT/REFERENCE PRODUCT RATIOS FOR INDIVIDUAL SUBJECTS 
	sub seq RAUCT12 RAUCl12 RCMAX12 RTMAX12 RKE12 RTHALF12 (D)(6 ' 2 0.73 0.74 0.65 1.00 0.93 1.08 1 0.91 0.90 1.06 0.75 1.00 1.00 1 0.89 0.90 0.60 1.00 0.94 1.07 2 1.12 1.12 1 06 3.00 1.01 0.99 1 1.11 1.11 1.21 0.80 1.05 0.95 2 0.93 0.95 1 03 0.14 0.86 1.16 1 1.27 1.26 1.25 3.60 109 0.91 2 1.16 1.09 1.18 0.63 1.32 0.76 2 1.13 1.11 1.27 1.67 1.04 0.96 1 0.83 0.84 0.71 1.20 1.02 0.98 1 1.23 1.22 1.58 0.50 1.06 0.95 2 1.10 1.09 0.90 0.83 1.03 0.97 2 0.72 0.71 0.52 0.80 1.10 0.91 1 0.77 0.78 0.69 1.80 0.95 1.05 1 
	ANDA 203760 Fasting Reviewer-Calculated Pharmacokinetic Dataset 
	Obs sub trt seq per GRP a uct a uci CMAX TMAX THALFR KEL 1 (b)(6 1 2 2 1 3262.01 3869.32 406 3.000 11.8913 0.05829 -2 2 2 1 1 4467.69 6894.35 621 3.000 35.4112 0.01957 -3 1 1 1 1 3459.95 3695.87 748 1.500 7.1099 0.09749 -4 2 1 2 1 3822.01 4266.14 708 2.000 11.1944 0.06192 -5 1 1 1 1 4435.10 4665.31 665 0.666 5.7814 0.11989 -6 2 1 2 1 4999.91 5125.95 1100 0.666 3.9002 0.17772 -7 1 2 2 1 6218.61 6505.20 895 3.000 5.4129 0.12806 -8 2 2 1 1 5528.83 5801.75 848 1.000 5.6981 0.12165 -9 1 1 1 1 6230.48 6410.92 102
	Obs 10 
	Obs 10 
	Obs 10 
	sub (b)(6 
	trt 
	seq 
	per 
	GRP 
	auct 
	auci 
	CMAX 
	TMAX 
	THALFR 
	KEL 

	2 
	2 
	1 
	2 
	1 
	5589.30 
	5795.93 
	840 
	1.250 
	5.4666 
	0.12680 

	11 
	11 
	1 
	2 
	2 
	1 
	3287.91 
	3452.63 
	498 
	0.416 
	4.8793 
	0.14206 

	u 
	u 
	2 
	2 
	1 
	1 
	3528.37 
	3694.86 
	483 
	3.000 
	5.7131 
	0.12133 

	13 
	13 
	1 
	1 
	1 
	1 
	4264.16 
	4562.42 
	525 
	3.000 
	7.6286 
	0.09086 

	14 
	14 
	2 
	1 
	2 
	1 
	3359.04 
	3581.41 
	419 
	0.833 
	6.5033 
	0.10658 

	15 
	15 
	1 
	2 
	2 
	1 
	3635.81 
	3934.02 
	530 
	1.250 
	7.4621 
	0.09289 

	16 
	16 
	2 
	2 
	1 
	1 
	3123.67 
	3648.42 
	449 
	2.000 
	10.0479 
	0.06898 

	17 
	17 
	1 
	2 
	2 
	1 
	5599.20 
	5897.24 
	942 
	0.833 
	5.1390 
	0.13488 

	18 
	18 
	2 
	2 
	1 
	1 
	4976.30 
	5362.56 
	744 
	0.500 
	6.3443 
	0.10925 

	19 
	19 
	1 
	1 
	1 
	1 
	3863.96 
	4274.74 
	602 
	1.000 
	7.0479 
	0.09835 

	20 
	20 
	2 
	1 
	2 
	1 
	4631.29 
	4976.41 
	843 
	0.833 
	5.1225 
	0.13531 

	21 
	21 
	1 
	1 
	1 
	1 
	3451.73 
	3520.50 
	794 
	1.000 
	3.7240 
	0.18613 

	22 
	22 
	2 
	1 
	2 
	1 
	2809.96 
	2919.81 
	502 
	2.000 
	5.8571 
	0.11834 

	23 
	23 
	1 
	2 
	2 
	1 
	3010.60 
	3162.59 
	530 
	1.250 
	5.5743 
	0.12435 

	24 
	24 
	2 
	2 
	1 
	1 
	2743.30 
	2916.96 
	590 
	1.500 
	6.8393 
	0.10135 

	25 
	25 
	1 
	2 
	2 
	1 
	3235.89 
	3475.95 
	496 
	1.000 
	10.3997 
	0.06665 

	26 
	26 
	2 
	2 
	1 
	1 
	4519.47 
	5177.75 
	954 
	1.250 
	17.5496 
	0.03950 

	27 
	27 
	1 
	1 
	1 
	1 
	3745.35 
	4178.77 
	489 
	1.500 
	8.6081 
	0.08052 

	28 
	28 
	2 
	1 
	2 
	1 
	4840.16 
	5273.74 
	706 
	0.833 
	7.5893 
	0.09133 

	29 
	29 
	1 
	1 
	1 
	1 
	3423.51 
	3942.26 
	442 
	3.000 
	11.2365 
	0.06169 

	30 
	30 
	2 
	1 
	2 
	1 
	3286.95 
	3628.26 
	503 
	1.500 
	8.3894 
	0.08262 

	31 
	31 
	1 
	2 
	2 
	1 
	3665.81 
	3797.17 
	714 
	0.500 
	4.3987 
	0.15758 

	32 
	32 
	2 
	2 
	1 
	1 
	3682.42 
	3826.68 
	682 
	1.250 
	5.2081 
	0.13309 

	33 
	33 
	1 
	1 
	1 
	1 
	4119.52 
	4352.27 
	634 
	1.250 
	6.3764 
	0.10870 

	34 
	34 
	2 
	1 
	2 
	1 
	4262.79 
	4432.81 
	847 
	1.000 
	4.6036 
	0.15057 

	35 
	35 
	1 
	2 
	2 
	1 
	4260.18 
	4459.49 
	584 
	0.833 
	6.4555 
	0.10737 

	36 
	36 
	2 
	2 
	1 
	1 
	4165.35 
	4476.37 
	484 
	1.000 
	8.5547 
	0.08103 

	37 
	37 
	1 
	2 
	2 
	1 
	3567.33 
	3875.89 
	414 
	3.000 
	6.7897 
	0.10209 

	38 
	38 
	2 
	2 
	1 
	1 
	3981.01 
	4820.50 
	425 
	6.000 
	19.6585 
	0.03526 

	39 
	39 
	1 
	1 
	1 
	1 
	3534.40 
	3890.24 
	427 
	1.000 
	7.8053 
	0.08881 

	40 
	40 
	2 
	1 
	2 
	1 
	3689.89 
	4041.56 
	513 
	1.000 
	7.2118 
	0.09611 

	41 
	41 
	1 
	2 
	2 
	1 
	4307.56 
	4630.03 
	497 
	3.000 
	7.1186 
	0.09737 

	42 
	42 
	2 
	2 
	1 
	1 
	4625.79 
	5024.00 
	603 
	1.500 
	7.1693 
	0.09668 

	43 
	43 
	1 
	1 
	1 
	1 
	2507.42 
	2684.73 
	380 
	2.000 
	4.2379 
	0.16356 

	44 
	44 
	2 
	1 
	2 
	1 
	3404.14 
	3809.87 
	475 
	1.500 
	9.9375 
	0.06975 


	Obs sub trt seq per GRP auct auci CMAX TMAX (b)(6 45 1 2 2 1 2812.47 2942.98 437 0.500 46 2 2 1 1 2421.93 2566.60 394 3.000 47 1 1 1 1 3138.30 3346.63 403 3.000 48 2 1 2 1 3031.22 3705.17 397 2.000 
	Obs sub trt seq per GRP auct auci CMAX TMAX (b)(6 45 1 2 2 1 2812.47 2942.98 437 0.500 46 2 2 1 1 2421.93 2566.60 394 3.000 47 1 1 1 1 3138.30 3346.63 403 3.000 48 2 1 2 1 3031.22 3705.17 397 2.000 
	Obs sub trt seq per GRP auct auci CMAX TMAX (b)(6 45 1 2 2 1 2812.47 2942.98 437 0.500 46 2 2 1 1 2421.93 2566.60 394 3.000 47 1 1 1 1 3138.30 3346.63 403 3.000 48 2 1 2 1 3031.22 3705.17 397 2.000 
	THALFR KEL 5.6188 0.12336 7.4279 0.09332 6.2512 0.11088 18.9130 0.03665 


	ANDA 203760 Fasting Firm to Reviewer Ratio 
	Obs sub seq per GRP trt FDAAREA FDAAUCI FDACMAX treat FIRMAREA FIRMAUCI FIRMCMAX RAUCT RAUCI RCMAX (b)(6 1 2 1 1 2 4467.69 6894.35 621 B 4467.54 4974.12 621 0.99997 0.72148 1 2 2 2 1 1 3262.01 3869.32 406 A 3261.50 3668.47 406 0.99984 0.94809 1 3 1 1 1 1 3459.95 3695.87 748 A 3459.73 3667.11 748 0.99994 0.99222 1 4 1 2 1 2 3822.01 4266.14 708 B 3821.84 4070.41 708 0.99996 0.95412 1 5 1 1 1 1 4435.10 4665.31 665 A 4434.87 4655.04 665 0.99995 0.99780 1 6 1 2 1 2 4999.91 5125.95 1100 B 4999.60 5154.07 1100 0.9
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	Obs subj seq per GRP trt FDAAREA FDAAUCI FDACMAX treat FIRMAREA FIRMAUCI FIRMCMAX RAUCT RAUCI RCMAX (b)(6) 24 2 2 1 1 3010.60 3162.59 530 A 3010.40 3177.89 530 0.99993 1.00484 1 25 2 1 1 2 4519.47 5177.75 954 B 4519.23 4727.63 954 0.99995 0.91307 1 26 2 2 1 1 3235.89 3475.95 496 A 3235.71 3352.42 496 0.99994 0.96446 1 27 1 1 1 1 3745.35 4178.77 489 A 3745.20 4100.11 489 0.99996 0.98118 1 28 1 2 1 2 4840.16 5273.74 706 B 4839.92 5224.16 706 0.99995 0.99060 1 29 1 1 1 1 3423.51 3942.26 442 A 3423.41 3718.82 4
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	Reference ID: 3603913 
	NOTE TO REGULATORY PROJECT MANAGER (RPM): Currently there are OSI inspections pending for the clinical and analytical sites. 
	BIOEQUIVALENCE DEFICIENCIES TO BE PROVIDED TO THE APPLICANT 
	ANDA: 203760 
	APPLICANT: Perrigo Pharmaceuticals Company 
	DRUG PRODUCT: Albuterol Sulfate Inhalation Aerosol, 0.09 mg Base/Inhalation 
	The Division of Bioequivalence I (DBI) has completed its review of your submission acknowledged on the cover sheet and the following deficiencies have been identified: 
	Deficiencies Related to Fasting Bioequivalence (BE) Study (# 10825302) 
	Deficiencies Related to Fasting Bioequivalence (BE) Study (# 10825302) 

	1.. 
	1.. 
	1.. 
	Please provide the Certificate of Analysis (CoA) of the reference product lot # AEA13B. 

	2.. 
	2.. 
	Per your analytical report for the fasting study (# 10825302), there were seven rejected batch runs for albuterol (Run ID #s 1AFGI, 4AFGI, 7AFGI, 8AFGI, 9AFGI, 13AFGI and 14AFGI). You provided the specific reasons for rejection of the batch runs in the analytical report. However, you did not include the original data to support the reasons for batch rejections. Therefore, please submit the raw data for calibration standards, quality control (QC) samples and study samples, such as peak area of analyte and in


	In addition, you did not include those rejected batches in the calculation of repeat percentage in the “Reanalysis of Study Samples” Table. For the future submissions, please include all analytical repeats, including failed repeat runs, in the “Reanalysis of Study Samples” Table. 
	Deficiencies Common to ALL In Vitro Equivalence Studies 
	Deficiencies Common to ALL In Vitro Equivalence Studies 

	3.. 
	3.. 
	3.. 
	Please provide detailed study reports for all the in vitro equivalence studies. 

	4.. 
	4.. 
	Manual actuation was used for conducting Single Actuation Content Test, Priming/Re-Priming, Aerodynamic Particle Size Distribution by Cascade Impaction and Particle Size Distribution by Laser Diffraction. You only indicated that both test and reference products were tested under the same instrumental conditions. Please provide the information regarding whether the test was conducted under blinded conditions to avoid the operator’s bias. 

	5.. 
	5.. 
	5.. 
	For Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study you did not provide 100% raw numerical data (analyst’s printouts) for all analytical runs (accepted and rejected) conducted during the HPLC sample analysis of these studies. The raw numerical data 

	should include the data of peak area/height for the drug, dilution factor (if any), and the corresponding concentration for each assayed and reassayed sample of all samples, calibration standard concentration samples, and quality control samples. 

	6.. 
	6.. 
	Please submit 20% of the chromatograms from Single Actuation Content Study, Priming & Re-Priming Study, and Aerodynamic Particle Size Distribution by Cascade Impaction Study. 


	Deficiencies Related to Single Actuation Content (SAC) through Container Life Test 
	Deficiencies Related to Single Actuation Content (SAC) through Container Life Test 

	7.. You did not provide the validation data for the manual spray pump actuator for the SAC testing. Please submit the data using formatted summary tables. You may reference the CTD tables designed for nasal spray drug products (where applicable) from the FDA’s website at the following location: 
	evelopedandApproved/ApprovalApplications/AbbreviatedNewDrugApplicationAND AGenerics/UCM209446.pdf 
	http://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/HowDrugsareD 


	8.. 
	8.. 
	8.. 
	Please indicate if stock solutions and working standards underwent freeze-thaw cycles prior to use. If so, please submit the appropriate data to demonstrate stability. 

	9.. 
	9.. 
	Please provide working standards refrigerator stability data. 


	Deficiencies Related to Priming/Re-Priming Tests 
	Deficiencies Related to Priming/Re-Priming Tests 

	10. As per the in vitro summary tables you submitted, the Priming and Re-priming study 
	(b) (4) 
	was conducted between February – April 2009. However, your SOP 
	was conducted between February – April 2009. However, your SOP 
	-

	(b) (4) 
	 for Priming and Re-priming testing was effective from 06/17/2011. Please justify how you objectively conducted the study without a pre-established SOP. 
	Deficiencies Related to Aerodynamic Particle Size Distribution (APSD) by Cascade Impactor (CI) Test 
	Deficiencies Related to Aerodynamic Particle Size Distribution (APSD) by Cascade Impactor (CI) Test 

	11. You did not provide number of actuations (i.e., how many actuations were employed in the CI test) and the sequential number of actuation (e.g. the 6th-11th sprays/actuations) used in the Cascade Impaction test. Please provide this information. 
	12. According to the Drug Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the APSD test should be performed at both beginning and end lifestages of the product. However, you only conducted the test at the beginning lifestage, indicated in your SAS dataset as “B”. Please conduct the test at both beginning and end lifestages of the product as recommended by Albuterol Sulfate MDI guidance. 
	uidances/UCM346985.pdf 
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/G 


	13. Please specify how many quality control samples were used in each analytical tun and at what concentrations. According to the Guidance for Indust1y: Bioavailability and Bioequivalence Studies for Nasal Aerosols and Nasal Sprays for Local Actions (April 2003): "analytical rnns include at least three or more concentrations ofquality control samples that represent the entire range ofthe standard curve or the expected concentration range of sarnples from the various stages of the CJ. " This is also applicab
	Deficiencies Related to Spray Pattern Test 
	14. 
	14. 
	14. 
	14. 
	According to the Drng Specific Bioequivalence Guidance of Albuterol Sulfate MDI, the Spray Pattern should be perfo1med at the beginning lifestage of the product at two different distances from the actuator orifice. The selected distances should be at least 3 cm apat1 and based on the range of 3 to 7 cm from the reference product mouthpiece. It should also be noted that the distance between the actuator orifice and the point of spray pattern measurement should be the same for test and reference products. 

	In the cunent ANDA, you conducted spray pattern test at 3 cm and 6 cm from the actuator mouthpiece. However, it is not clear from your submission whether the selected 3 cm and 6 cm distances ai·e from the actuator mouthpiece of the reference product. Therefore, please clarify whether the 3 cm and 6 cm distances ai·e from the reference product actuator mouthpiece. In addition, please confirm whether the distances between the actuator orifice to the point of spray pattern measurements are the same for the tes

	15. 
	15. 
	According to the in vitro summai table provided in Module 5.2, the effective date of both SOP !bl\il was Janua1y 8, 2009. However, according to the SOP Cbl !4 , the effective date of both the SOPs was July 21, 2011. Please clarify this discrepancy. 

	16. 
	16. 
	Please provide the Inte1mediate Precision (By Date) data for the validation of the spray pattern test. 

	17. 
	17. 
	You provided the spray pattern images and the accompanying raw data for 20% samples at both 3 cm and 6 cm distances. However, it is not clear from your submission whether the images are of the test or reference product. Please clarify. 


	Deficiencies Related to Plume Geometry Test 
	18. 
	18. 
	18. 
	Please clai1fy whether the 6 cm distance selected for the Plume Geometry test is from the reference product actuator mouthpiece. In addition, please confum whether the distances between the actuator orifice to the point of spray pattern measurements are the same for the test and reference products. 

	19. 
	19. 
	Please provide the Inte1mediate Precision (By Date) data for the validation of the plume geometry test. 


	Deficiencies Related to Pharmacodynamic (PD) Study (# PRG-723) 
	Deficiencies Related to Pharmacodynamic (PD) Study (# PRG-723) 

	20. Please provide the certificate of analysis of the reference product lot # PAEF75A. 
	(b) (6) 
	21. 
	21. 
	21. 
	21. 
	You only provided the case report forms of subject #s 

	. Please provide the case report forms of all subjects included in the pharmacodynamic study. 

	22. 
	22. 
	In your submission (Module 5.3.4.1) for the study design of PD study (# PRG-723), you indicated that “placebo MDI” was used in treatments 1 through 5. However, you did not specify whether the “placebo MDI” is the test or reference product placebo. Please clarify which placebo, test or reference placebo, were used in each treatment in your PD study. In addition, please provide the formulation of the placebo product. 


	Deficiency Related to Inspection Findings by the Office of Scientific Investigations (OSI): 
	Deficiency Related to Inspection Findings by the Office of Scientific Investigations (OSI): 

	(b) (4) 
	23. Following the inspection of the analytical site 
	23. Following the inspection of the analytical site 
	, 

	(b) (4) 
	by the Office of Scientific Investigation (OSI) (for the BE studies from other applications), Form FDA-483 was issued. Subsequently, the analytical site provided its responses to Form 483 and those responses were included in the final evaluation by the OSI. 
	For considering the impact of similar study conduct and site practices by the same analytical facility on the BE study of the current ANDA, the DBI reviewed the above OSI inspection report and found that the following objectionable finding by the OSI at the analytical site could potentially compromise the integrity of the study of the current application as well: 
	Failed to demonstrate analyte stability under the actual conditions of sample handling and storage. 
	Please address the above systemic finding by the OSI with respect to its impact on the fasting BE study (# 10825302) of the current ANDA. 
	Please note that the bioequivalence comments provided in this communication are comprehensive as of issuance. These comments are subject to revision if additional concerns raised by chemistry, manufacturing and controls, microbiology, labeling, other scientific or regulatory issues or inspectional results arise in the future.  Please be advised that these concerns may result in the need for additional bioequivalence information and/or studies, or may result in a conclusion that the proposed formulation is n
	Sincerely yours, 
	{See appended electronic signature page} 
	Wayne DeHaven, Ph.D Acting Director, Division of Bioequivalence I Office of Generic Drugs Center for Drug Evaluation and Research 
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	22803 
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	12/16/2011 
	Bioequivalence Study (REGULAR) 
	Fasting Study 
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	1 

	22803 
	22803 
	12/16/2011 
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	1 
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	EDR, ANDA 203760, Sequence 0009, Module 5.3.1.2 .Tiiis recommendation is conditioned upon the finn having previously established BE ofthe test MDI .product without a dose counter and the RLD without a dose cow1ter through in vitro equivalence, .phamIBcokinetic BE and phannacodynamics BE studies. .
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	EDR, ANDA 203760, Sequence 0009, Module 5.3.1.2 .Tiiis recommendation is conditioned upon the finn having previously established BE ofthe test MDI .product without a dose counter and the RLD without a dose cow1ter through in vitro equivalence, .phamIBcokinetic BE and phannacodynamics BE studies. .
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	Based on the labeled number of acmations, tbe tenns, B lifestage, M lifesrage, and E lifestage represent the first acniation(s) following the labeled number of priming actuations, the acruation(s) corresponding to 50 percent of the labeled number of actuations, and the actuation(s) corresponding to the labeled number of actuations, respectively. 
	Based on the labeled number of acmations, tbe tenns, B lifestage, M lifesrage, and E lifestage represent the first acniation(s) following the labeled number of priming actuations, the acruation(s) corresponding to 50 percent of the labeled number of actuations, and the actuation(s) corresponding to the labeled number of actuations, respectively. 
	1 
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	ISM is defined as a sum ofthe drng mass on all stages ofthe CI plus the terminal filter, but excluding the top CI stage because of its Jack ofa specified upper cutoff size limit. 
	ISM is defined as a sum ofthe drng mass on all stages ofthe CI plus the terminal filter, but excluding the top CI stage because of its Jack ofa specified upper cutoff size limit. 
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