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CENTER FOR DRUG EVALUATION AND RESEARCH 
 
 
 

APPLICATION NUMBER: 
ANDA 207098 

 
 
 
 

BIOEQUIVALENCE REVIEW(s) 







1. EXECUTIVE SUMMARY 
 
This is a review of an amendment dated May 29, 2015. 
 
Based on the original bioequivalence (BE) review, the firm’s pivotal fasting and fed 
studies are adequate. The formulations for the 2 mg, 4 mg, 6 mg, 8 mg, 10 mg, and 12 mg 
strengths are proportionally similar to the 1 mg strength of the test product which 
underwent bioequivalence testing. The OSIS inspection status of this application is 
complete.1 However, the application was inadequate due to the deficiencies related to the 
details of the adverse events in the pilot study and inadequate dissolution data submitted 
in support of waiver requests. The firm was contacted through information request (IR) 
on April 27, 2015 regarding the above deficiencies.2 
 
The current amendment contains the firm’s response to the deficiencies. The Division of 
Bioequivalence III (DBIII) finds the firm's response acceptable. The dissolution data is 
adequate with respect to supporting waiver requests of the 2 mg, 4 mg, 6 mg, 8 mg, 10 
mg and 12 mg strengths of the test product. 
 
As a result, the application is now adequate. 
 
 
 
  

 
1 GDRP, ANDA-207098-ORIG-1, Bioequivalence Primary Review, Date Uploaded May 3, 2015 
2 GDRP, ANDA-207098-ORIG-1, Bioequivalence Primary Review, Email_ANDA_207098_2015-05-04 
03_23_37.zip 
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% (Q) in 30 minutes for the dissolution of its Iloperidone Tablets. The proposed 
specifications are enclosed in Module 3.2.P.5.1 and 3.2.P.8.1. 

(b) 
(4)



















 

BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT 
 
ANDA: 207098 

APPLICANT: Taro Pharmaceutical U.S.A., Inc. 

DRUG PRODUCT: Iloperidone Tablets 
1 mg, 2 mg, 4 mg, 6 mg, 8 mg, 10 mg, and 12 mg 

 
The Division of Bioequivalence III (DBIII) 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 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} 

 
 

Hoainhon Nguyen Caramenico, M.S., M.S. 

Acting Director, Division of Bioequivalence III 

Office of Bioequivalence 

Office of Generic Drugs 

Center for Drug Evaluation and Research 

 
 
 
  



 

7. OUTCOME PAGE 
 
ANDA:  207098 
 
Reviewer:  Chang, Yang  Date Completed:  

Verifier:  ,  Date Verified:   

Division:  Division of Bioequivalence   

Description:    

 
Productivity:  

ID Letter Date Productivity Category Sub Category Productivity Subtotal 
26162 5/29/2015  Other (REGULAR)  Study Amendment 1  1  
26162 5/29/2015  Quality Assessment  Quality  5  5  
    Total:  6  
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Dissolution Method SOP effective at the time of testing (Yes/No) No (May 28. 2015) 
Were the drug product units pooled during the dissolution testing (Yes/No)? No 
Was the dissolution testing conducted on the bio-batch? Yes 
Age of the test product at the time of dissolution testing. 22 months for the bio-batch, 17 months for 

the rest. 
Was the reference product expired at the time of dissolution testing (Yes/No) No 
Comments on the variability of the dissolution data The variability of the data is adequate 
For two-stage dissolution testing, comment on the method of medium change from acid 
stage to buffer stage. 

N/A 









 

 

BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT 
(PROCESSED BY BIO-PM) 
 
ANDA:                      207098  

APPLICANT:           Taro Pharmaceutical Industries Ltd.   

DRUG PRODUCT:  Iloperidone Tablets, 1 mg, 2 mg, 4 mg, 6 mg, 8 mg, 10 mg,     
                                  and 12 mg 

 

 
The Division of Bioequivalence II (DBII) has completed its review of the dissolution 
testing portion of your submission(s) acknowledged on the cover sheet and has no further 
questions at this time.  
 
Your dissolution testing using the FDA-recommended method is acceptable. Your 
proposed specification is also acceptable. We acknowledge that you will conduct the 
dissolution testing for your test product using the following FDA-recommended 
dissolution method and specification: 

 
 
 
 
 
 
 
 

For future submissions, please be advised that the dissolution validation should be 
completed prior to the dissolution testing, and the dissolution method SOP should be 
effective at the time of testing. 
  
Please note that the bioequivalence comments provided in this communication are 
preliminary.  These comments are subject to revision after review of the in vivo studies. 
 
 

Sincerely yours, 
 
{See appended electronic signature page} 
 

   Ethan M. Stier, Ph.D., R.Ph. 
   Director 
   Division of Bioequivalence II  
   Office of Generic Drugs 
   Center for Drug Evaluation and Research  

USP Apparatus: II (Paddle) 
Rotational Speed:  50 rpm 
Temperature:  37 ± 0.5ºC 
Media:  0.1N HCl 
Volume:  500 mL 
Specification:  NLT % (Q) in  30 minutes (b) 

(4)
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The firm conducted a pilot fasting study using two investigational formulations of the 
Iloperidone Tablets, 1 mg (i.e., lot #781983 and lot #781984). The goal of the pilot study 
was to investigate the effect of the particle size distribution (PSD) of API on the BE. 
Both investigational formulations have identical composition but different PSD of API. 
The PK parameters of the pilot fasting study met the BE criteria for both formulations. 
The firm selected lot # 781984 for the pivotal studies.  
 
The firm did not provide the intensity of the adverse events in the pilot study including 
the severity/intensity of the AEs (i.e., mild, moderate, severe, serious etc.). The firm will 
be asked to provide this information. 
 
The dissolution testing data was reviewed separately.1 The dissolution data are 
inadequate with respect to supporting waiver requests of the other strengths, 2 mg, 4 mg, 
6 mg, 8 mg, 10 mg and 12 mg. 
 
The DB III denies the waivers of in vivo BE study requirements for the 2 mg, 4 mg, 6 
mg, 8 mg, 10 mg, and 12 mg strengths based on criteria set forth in 21 CFR § 320.22 (d) 
(2). 
 
Based on evaluation of the submitted data, the OSIS inspection of the clinical and 
analytical sites for the current ANDA is not necessary.  The studies submitted in the 
current ANDA do not indicate any conduct issues and no data integrity deficiencies were 
identified by the reviewer. The current ANDA reviewer determined that the findings of 
the OSIS inspection identified for other NDA are not expected to impact the BE study 
outcomes of the current ANDA. The OSIS inspection status for the current ANDA is 
considered complete at this time. 
 
The application is inadequate. 
 
 
  

 
1 GDRP, ANDA-207098-ORIG-1, Biopharmaceutics Primary Review 207098D060214.doc Review Sam 
Chan 13-Jan-2015 
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Table 13.  Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study 

(Firm-Submitted Data in Firm’s Format) 
 

 
Least Square Means (pg/mL) 

 
Collection 
Time (hr.) 

 

TestLSM 
 

RefLSM 
 
# 

Significance 

 

p Value 

0.000 0.0000 0.6656 None 0.3253 
0.333 7.7656 6.7937 None 0.7315 
0.667 43.3781 33.7625 None 0.1178 
1.000 144.0438 126.8781 None 0.4136 
1.333 245.8094 246.8156 None 0.9642 
1.667 343.2656 340.3875 None 0.9039 
2.000 374.6750 416.4594 None 0.0661 
2.333 422.7031 452.2250 None 0.3100 
2.667 419.9937 447.7437 None 0.1609 
3.000 402.9000 440.8281 None 0.0827 
3.500 402.2031 418.6156 None 0.3855 
4.000 370.5531 387.0938 None 0.3370 
4.500 389.2656 403.6156 None 0.3082 
5.000 348.2312 353.0219 None 0.6402 
6.000 313.8031 316.0174 None 0.8537 
8.000 263.0094 267.6250 None 0.5509 
10.000 223.1406 227.4500 None 0.5559 
12.000 217.2719 217.0656 None 0.9760 
16.000 172.3594 176.9875 None 0.4684 
24.000 131.9563 139.0438 None 0.1410 
36.000 121.0125 123.6469 None 0.5614 
48.000 92.1687 95.5219 None 0.2178 
72.000 71.4351 78.6222 None 0.0523 
96.000 52.9657 56.2049 None 0.0715 

120.000 37.4875 37.0658 None 0.8423 
 

# effects. 
None indicate that no statistical significant difference was detected between treatment means (P >0.05) at 

the sampling time evaluated. 
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Figure 1.  Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study

(Firm-Submitted Plot)
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Table 23.  Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study 

(Firm-submitted Data in Firm’s Format) 
 

Least Square Means (pg/mL) 
Collection 
Time (hr.) 

 

TestLSM 
 

RefLSM 
 

# 
Significance 

 

p Value 

0.000 0.0000 0.7250 None 0.3253 
0.500 14.7438 25.3063 None 0.2655 
1.000 79.1937 109.6906 None 0.2251 
1.500 180.1500 213.7156 None 0.4129 
2.000 256.4062 309.0250 None 0.2208 
2.333 315.5531 365.4500 None 0.1834 
2.667 369.2562 404.9438 None 0.3098 
3.000 399.4406 421.7906 None 0.4204 
3.333 414.8687 457.8969 < 0.05 0.0464 
3.667 436.6875 444.1875 None 0.6209 
4.000 462.1625 476.3688 None 0.2175 
4.500 438.0719 456.0000 None 0.2365 
5.000 430.2156 432.0969 None 0.9104 
5.500 435.1812 448.5969 None 0.4275 
6.000 385.8125 405.7719 None 0.1823 
7.000 343.7375 346.3344 None 0.8154 
8.000 325.9250 335.5438 None 0.3584 
12.000 283.6813 278.3406 None 0.5343 
16.000 217.4219 227.1656 None 0.1502 
24.000 165.5500 168.8938 None 0.5578 
36.000 154.9406 159.7813 None 0.3687 
48.000 105.1625 103.0594 None 0.5880 
72.000 80.0319 80.6781 None 0.8358 
96.000 56.5976 57.5843 None 0.7120 

120.000 46.3687 41.9406 None 0.0839 
#Results of the statistical evaluation by ANOVA  =0.05) for the hypothesis of equal 
treatment effects. None indicate that no statistical significant difference was detected 
between treatment means (P >0.05) at the sampling time evaluated. 
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Figure 2.  Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study

(Firm-submitted Plot) 
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DBIII Reviewer’s Comment: 
There were no study sample reintegration reported in current BE studies. Therefore, the 
finding is not applicable to current BE studies. 

 Based on evaluation of the submitted data, the OSI inspection of the analytical site for the 
current ANDA is not necessary.  The studies submitted in the current ANDA do not 
indicate any conduct issues and no data integrity deficiencies were identified by the 
reviewer.  The current ANDA reviewer determined that the findings of the OSI 
inspection identified for NDA 205583 are not expected to impact the BE study outcomes 
of the current ANDA. The OSI inspection status for the current ANDA is considered 
complete at this time. 

 
1.13 Consult Reviews 

N/A 
 
1.14 Attachments 

N/A 
 
 
 

  

(b) (4)
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{See appended electronic signature page} 
 
Hoainhon N. Caramenico, M.S., M.S. 
Acting Director, Division of Bioequivalence III 
Office of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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1.15 Outcome Page 

ANDA:  207098 
 
Reviewer:  Chang, Yang  Date Completed:  

Verifier:  ,  Date Verified:   

Division:  Division of Bioequivalence   

Description:    

 
Productivity:  

ID Letter 
Date Productivity Category Sub Category Productivity Subtotal 

25793 6/2/2014  Bioequivalence Study 
(REGULAR)  

Fasting Study  1  1  

25793 6/2/2014  Bioequivalence Study 
(REGULAR)  

Fed Study  1  1  

25793 6/2/2014  Bioequivalence Study 
(REGULAR)  

Fasting Study  1  1  

25793 6/2/2014  Other (REGULAR)  Dissolution-Based 
Waiver  

1  1  

25793 6/2/2014  Other (REGULAR)  Dissolution-Based 
Waiver  

1  1  

25793 6/2/2014  Other (REGULAR)  Dissolution-Based 
Waiver  

1  1  

25793 6/2/2014  Other (REGULAR)  Dissolution-Based 
Waiver  

1  1  

25793 6/2/2014  Other (REGULAR)  Dissolution-Based 
Waiver  

1  1  

25793 6/2/2014  Other (REGULAR)  Dissolution-Based 
Waiver  

1  1  

25793 6/2/2014  Quality Assessment  Quality  4  4  
    Total:  15  
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Dissolution Method SOP effective at the time of testing (Yes/No) No (May 19. 2014) 
Were the drug product units pooled during the dissolution testing (Yes/No)? No 
Was the dissolution testing conducted on the bio-batch? Yes 
Age of the test product at the time of dissolution testing. N/A (Only provide month of manufacturer) 
Was the reference product expired at the time of dissolution testing (Yes/No) No 
Comments on the variability of the dissolution data The variability of the data is adequate 
For two-stage dissolution testing, comment on the method of medium change from acid 
stage to buffer stage. 

N/A 





 

 12 

4. The dissolution method was not in effect at the time of dissolution testing. The 
firm reported using the Analytical Method (SOP) (Taro Research Institute 

for conducting dissolution 
testing. All the reported dissolution testing was conducted prior to the effective 
date: May 19, 2014. For future submissions, the firm will be requested to submit 
dissolution data using an effective method in place. 

 
V. Dissolution Recommendations 

The in vitro dissolution testing conducted by Taro Pharmaceutical Industries Ltd. on its 
test product, Iloperidone Tablets, 1 mg (lot# 781984), 2 mg (lot# 782085), 4 mg (lot# 
782086), 6 mg (lot# 782087), 8 mg (lot# 782088), 10 mg (lot# 782089) and 20 mg (lot# 
782090) comparing it to  Fanapt® (iloperidone) tablets, 1 mg (lot# GVSB), 
2 mg (lot# KZDD), 4 mg (lot# KWDX), 6 mg (lot# KKTB), 8 mg (lot# KZDK), 10 mg 
(lot# MGSC) and 20 mg (lot# MDGD), respectively, is inadequate due to the 
deficiencies cited above. 
 

(b) (4)

(b) (4)
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