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DEPARTMENT OF HEALTH AND HUMAN SERVICES

Food and Drug Administration
Silver Spring, MD 20993

ANDA 203286
ANDA APPROVAL

Zydus Pharmaceuticals (USA) Inc.
73 Route 31 North
Pennington, NJ 08534
Attention: Srinivas Gurram
Vice President and Head of Regulatory Affairs

Dear Sir:

This letter is in reference to your abbreviated new drug application (ANDA) received for review
on July 13, 2011, submitted pursuant to section 505(j) of the Federal Food, Drug, and Cosmetic
Act (FD&C Act) for Mesalamine Delayed-Release Tablets USP, 800 mg.

Reference is also made to the complete response letter issued by this office on February 3, 2017,
and to your amendments received on April 6, 2017.

We have completed the review of this ANDA and have concluded that adequate information has
been presented to demonstrate that the drug is safe and effective for use as recommended in the
submitted labeling. Accordingly, the ANDA is approved, effective on the date of this letter.
The Office of Bioequivalence has determined your Mesalamine Delayed-Release Tablets USP,
800 mg, to be bioequivalent and, therefore, therapeutically equivalent to the reference listed drug
(RLD), Asacol HD Delayed-Release Tablets, 800 mg, of Allergan Pharmaceuticals International
Limited (Allergan). Your dissolution testing should be incorporated into the stability and quality
control program using the USP dissolution method and specification for your application.

The RLD upon which you have based your ANDA, Allergan’s Asacol HD Delayed-Release
Tablets, 800 mg, is subject to periods of patent protection. The following patents and expiration
dates are currently listed in the Agency’s publication titled Approved Drug Products with
Therapeutic Equivalence Evaluations (the “Orange Book™):

U.S. Patent Number Expiration Date
6,893,662 (the ‘662 patent) November 15, 2021
8,580,302 (the ‘302 patent) November 15, 2021

9,089,492 (the ‘492 patent) November 15, 2021
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Your ANDA contains paragraph IV certifications to the patents' under section
505()(2)(A)(vii)(IV) of the FD&C Act stating that the patents are invalid, unenforceable, or will
not be infringed by your manufacture, use, or sale of Mesalamine Delayed-Release Tablets USP,
800 mg, under this ANDA. You have notified the Agency that Zydus Pharmaceuticals (USA)
Inc. (Zydus) complied with the requirements of section 505(j)(2)(B) of the FD&C Act and that
litigation was initiated within the statutory 45-day period against Zydus for infringement of the
‘662 patent in the United States District Court for the District of Delaware [Warner Chilcott
Company, LLC v. Zydus Pharmaceuticals (USA) Inc., and Cadila Healthcare Limited, (d/b/a
Zydus Cadila), Civil Action No. 1:11-cv-01105-UNA]. You have also notified the Agency that
this case was dismissed.

With respect to 180-day generic drug exclusivity, we note that Zydus was the first ANDA
applicant for Mesalamine Delayed-Release Tablets USP, 800 mg, to submit a substantially
complete ANDA with a paragraph IV certification. Therefore, Zydus may have been eligible for
180 days of generic drug exclusivity for Mesalamine Delayed-Release Tablets USP, 800 mg.
This exclusivity, which is provided for under 505(j)(5)(B)(iv) of the FD&C Act, would begin to
run from the date of the commercial marketing identified in section 505()(5)(B)(iv). The
Agency notes that Zydus failed to obtain tentative approval of this ANDA within 30 months after
the date on which the ANDA was filed. See section 505()(5)(D)(1)(IV) of the FD&C Act
(forfeiture of exclusivity for failure to obtain tentative approval). The Agency is not, however,
making a formal determination of Zydus’s eligibility for 180-day exclusivity. You have notified
the Agency that Zydus commenced commercial marketing of an authorized generic of the RLD,
Allergan’s Asacol HD Delayed-Release Tablets, 800 mg, on August 1, 2016. Therefore, any
180-day exclusivity that Zydus may have been eligible for has been triggered and expired.

Under section 506A of FD&C Act, certain changes in the conditions described in this ANDA
require an approved supplemental application before the change may be made.

Please note that if FDA requires a Risk Evaluation and Mitigation Strategy (REMS) for a listed
drug, an ANDA citing that listed drug also will be required to have a REMS. See section 505-
1(i) of the FD&C Act.

REPORTING REQUIREMENTS

Postmarketing reporting requirements for this ANDA are set forth in 21 CFR 314.80-81 and
314.98. The Office of Generic Drugs should be advised of any change in the marketing status of
this drug.

! The Agency notes that the '302 and '492 patents were submitted to the Agency after submission of your ANDA.
Litigation, if any, with respect to these patents would not create a statutory stay of approval.
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PROMOTIONAL MATERIALS

You may request advisory comments on proposed introductory advertising and promotional
labeling materials prior to publication or dissemination. Please note that these submissions are
voluntary. To do so, submit, in triplicate, a cover letter requesting advisory comments, the
proposed materials in draft or mock-up form with annotated references, and the package insert
(PI), Medication Guide, and patient PI (as applicable) to:

OPDP Regulatory Project Manager

Food and Drug Administration

Center for Drug Evaluation and Research
Office of Prescription Drug Promotion
5901-B Ammendale Road

Beltsville, MD 20705

Alternatively, you may submit a request for advisory comments electronically in eCTD format.
For more information about submitting promotional materials in eCTD format, see the draft
Guidance for Industry (available at:

http://www.fda.egov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U
CM443702.pdf).

You must also submit final promotional materials and package insert(s), accompanied by a Form
FDA 2253, at the time of initial dissemination or publication [21 CFR 314.81(b)(3)(i)]. Form
FDA 2253 is available at
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCMO083570.pdf.
Information and Instructions for completing the form can be found at
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM375154.pdf. For
more information about submission of promotional materials to the Office of Prescription Drug
Promotion (OPDP), see http://www.fda.gov/AboutFDA/CentersOffices/CDER/ucm090142.htm.

ANNUAL FACILITY FEES

The Generic Drug User Fee Amendments of 2012 (GDUFA) (Public Law 112-144, Title III)
established certain provisions with respect to self-identification of facilities and payment of
annual facility fees. Your ANDA identifies at least one facility that is subject to the self-
identification requirement and payment of an annual facility fee. Self-identification must occur
by June 1st of each year for the next fiscal year. Facility fees must be paid each year by the date
specified in the Federal Register notice announcing facility fee amounts. All finished dosage
forms (FDFs) or active pharmaceutical ingredients (APIs) manufactured in a facility that has not
met its obligations to self-identify or to pay fees when they are due will be deemed misbranded.
This means that it will be a violation of federal law to ship these products in interstate commerce
or to import them into the United States. Such violations can result in prosecution of those
responsible, injunctions, or seizures of misbranded products. Products misbranded because of
failure to self-identify or pay facility fees are subject to being denied entry into the United States.


http://www.fda.gov/AboutFDA/CentersOffices/CDER/ucm090142.htm
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM375154.pdf
http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM083570.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U
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CONTENT OF LABELING

As soon as possible, but no later than 14 days from the date of this letter, submit, using the FDA
automated drug registration and listing system (eLIST), the content of labeling [21 CFR
314.50(1)] in structured product labeling (SPL) format, as described at
http://www.fda.gov/ForIndustry/DataStandards/StructuredProductLabeling/default.htm, that is
identical in content to the approved labeling (including the package insert, and any patient
package insert and/or Medication Guide that may be required). Information on submitting SPL
files using eLIST may be found in the guidance for industry titled “SPL Standard for Content of
Labeling Technical Qs and As” at
http://www.fda.gov/downloads/DrugsGuidanceComplianceRegulatorylnformation/Guidances/U
CM072392.pdf. The SPL will be accessible via publicly available labeling repositories.

The Electronic Common Technical Document (eCTD) is CDER’s standard format for electronic
regulatory submissions. Beginning May 5, 2017, ANDAs must be submitted in eCTD format
and beginning May 5, 2018, drug master files must be submitted in eCTD format. Submissions
that do not adhere to the requirements stated in the eCTD Guidance will be subject to rejection.
For more information please visit: www.fda.gov/ectd.

Sincerely yours,
{See appended electronic signature page}

For Priya Shah, PharmD

Acting Deputy Director

Office of Regulatory Operations

Office of Generic Drugs

Center for Drug Evaluation and Research


www.fda.gov/ectd
http://www.fda.gov/downloads/DrugsGuidanceComplianceRegulatoryInformation/Guidances/U
http://www.fda.gov/ForIndustry/DataStandards/StructuredProductLabeling/default.htm

H . d . Digitally signed by Heidi Lee
el I Date: 7/21/2017 05:39:18PM
L ee GUID: 52795fe90009070673e7de063d080d1f
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k“" Food and Drug Administration
Silver Spring, MD 20993
ANDA 203286
COMPLETE RESPONSE

Zydus Pharmaceuticals (USA), Inc.
73 Route 31 North
Pennington, NJ 08534
Attention: G. Srinivas
Head — Regulatory Affairs

Dear Sir:

This letter is in reference to your abbreviated new drug application (ANDA) submitted pursuant
to section 505(j) of the Federal Food, Drug, and Cosmetic Act (FD&C Act), for Mesalamine
Delayed-Release Tablets USP, 800 mg.

We acknowledge receipt of your amendments dated June 10, June 21, and August 9, 2016. The
June 21, 2016, submission constituted a complete response to our April 29, 2016 action letter.

We have completed our review of this ANDA, as amended, and have determined that we cannot
approve this ANDA in its present form. We have described our reasons for this action below and,

where possible, our recommendations to address these issues.

PRODUCT QUALITY
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(b) (4)

DISSOLUTION

We acknowledge that you will conduct the dissolution testing of your test product using the
current USP Dissolution Method for Mesalamine Delayed-Release Tablets.

LABELING

1. CONTAINER LABEL — The following comments are based on the Asacol® HD container
label, approved on May 5, 2016.

(b) (4)
a.

b. Revise the administration direction to read as follows:

Swallow Mesalamine Delayed-Release Tablets whole. Do not cut, break, or chew
the tablets.

c. Include the text “Dispense in original container” as does the Asacol® HD tablets label.

2. CARTON - 100 (10 x 10) Unit-dose Tablets
See comments under CONTAINER, whichever applicable.

3. PRESCRIBING INFORMATION
HOW SUPPLIED/STORAGE AND HANDLING

Revise the dispensing statement to read as follows:

Store and dispense in the original bottle, protect from moisture, and keep the bottle tightly
closed. Do not remove desiccant pouch (silica gel) from bottle.

4. STRUCTURED PRODUCT LABELING (SPL)
See comments under CONTAINER and PRESCRIBING INFORMATION.

Submit your revised labeling electronically. The prescribing information and any patient labeling
should reflect the full content of the labeling as well as the planned ordering of the content of the
labeling. The container label and any outer packaging should reflect the content as well as an
accurate representation of the layout, color, text size, and style.
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To facilitate review of your next submission, please provide a side-by-side comparison of your
proposed labeling with your last submitted labeling with all differences annotated and explained.
We also advise that you only address the deficiencies noted in this communication.

However, prior to the submission of your amendment, please check labeling resources, including
DRUGS@FDA, the electronic Orange Book and the NF-USP online, for recent updates and
make any necessary revisions to your labels and labeling.

In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly
updates of new documents posted on the CDER web site at the following address —
http://www.accessdata.fda.gov/scripts/cder/daf

FACILITY INSPECTIONS/EVALUATIONS

During a recent inspection of the Cadila Healthcare Limited (FEI 3002984011) manufacturing
facility for this ANDA, our field investigator observed objectionable conditions at the facility
and conveyed that information to the representative of the facility at the close of the inspection.
Satisfactory resolution of the observations is required before this ANDA may be approved.
Please list communications submitted to, or held with, the agency to facilitate resolution of the
observed objectionable conditions, or deficiencies, noted at the facility.

BIOEQUIVALENCE, DISSOLUTION,

There are no further questions for the above listed disciplines at this time. The comments
provided in this communication are comprehensive as of issuance. However, these comments are
subject to revision if any scientific or regulatory division identifies additional concerns, as well
as any concerns due to inspection results that may arise in the future. Additionally the
compliance status of each facility named in the application may be re-evaluated upon rel
submission.

OTHER

Your resubmission in response to this complete response letter will be considered a MINOR
AMENDMENT, given that the deficiencies identified have been classified as MINOR.

Provided that the amendment contains no information that requires a substantial expenditure of
resources to review, prominently identify the submission with the following wording in bold,
capital letters at the top of the first page of the submission:

RESUBMISSION

MINOR

COMPLETE RESPONSE AMENDMENT
PRODUCT QUALITY/LABELING

Upon review of your amendment, FDA may identify information in the amendment that requires
a change in classification.


http://www.accessdata.fda.gov/scripts/cder/daf
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Within one year after the date of this letter, you are required to respond by taking one of the
actions available under 21 CFR 314.110(b). If you do not take one of these actions, we may
consider your lack of response a request to withdraw the ANDA under 21 CFR 314.110(c)(1).
You may also request an extension of time in which to resubmit the application. A resubmission
must fully address all the deficiencies listed. Additionally, a partial response to this letter will not
be processed as a resubmission and will not start a new review cycle.

The drug product may not be legally marketed until you have been notified in writing that this
ANDA is approved.

ANNUAL FACILITY FEES

The Generic Drug User Fee Amendments of 2012 (GDUFA) (Public Law 112-144, Title III)
established certain provisions with respect to self-identification of facilities and payment of
annual facility fees. Your ANDA identifies at least one facility that is subject to the self-
identification requirement and payment of an annual facility fee. Self-identification must occur
by June 1 of each year for the next fiscal year. Facility fees must be paid each year by the date
specified in the Federal Register notice announcing facility fee amounts. All finished dosage
forms or active pharmaceutical ingredients manufactured in a facility that has not met its
obligations to self-identify or to pay fees when they are due will be deemed misbranded. This
means that it will be a violation of federal law to ship these products in interstate commerce or
import them into the United States. Such violations can result in prosecution of those
responsible, injunctions, or seizures of misbranded products. Products misbranded because of
failure to self-identify or pay facility fees are subject to being denied entry into the United States.

In addition, we note that GDUFA requires that certain non-manufacturing sites and organizations
listed in generic drug submissions comply with the self-identification requirement. The failure of
any facility, site, or organization to comply with its obligation to self-identify and/or to pay fees
when due may raise significant concerns about that site or organization and is a factor that may
increase the likelihood of a site inspection prior to approval. FDA does not expect to give
priority to completion of inspections that are required simply because facilities, sites, or
organizations fail to comply with the law requiring self-identification or fee payment.

Additionally, we note that the failure of any facility referenced in the application to self-identify
and pay applicable fees means that FDA will not consider the GDUFA application review goal
dates to apply to that application.

The Electronic Common Technical Document (eCTD) is CDER’s standard format for electronic
regulatory submissions. Beginning May 5, 2017, ANDA and Master Files must be submitted in
eCTD format. Submissions that do not adhere to the requirements stated in the eCTD Guidance
will be subject to rejection. For more information please visit: www.fda.gov/ectd.



www.fda.gov/ectd
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If you have any questions, call Edward Taylor, Regulatory Project Manager, Division of Project
Management, at (240) 402-6094.

Sincerely yours,

{See appended electronic signature page}
For Denise P. Toyer McKan, PharmD
Director, Division of Project Management

Office of Regulatory Operations
Office of Generic Drugs



Digitally signed by Aaron Sigler

Aaro n Date: 2/03/2017 02:57:59PM

1 GUID: 508da6fa0002827f1a9f2526d1b2cc69
Sigler
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Food and Drug Administration
Silver Spring, MD 20993

Zydus Pharmaceuticals (USA), Inc
73 Route 31 North

Pennington, NJ 08534

COMPLETE RESPONSE
Attention: G. Srinivas

Head — Regulatory Affairs
Dear Sir:

This letter is in reference to your abbreviated new drug application (ANDA) submitted pursuant
Delayed-release Tablets USP, 800 mg.

to section 505(j) of the Federal Food, Drug, and Cosmetic Act (FD&C Act), for Mesalamine

letter.

We acknowledge receipt of your amendments dated October 19, 2015; and March 1, 2016. The
October 19, 2015, submission constituted a complete response to our August 13, 2015, action

We have completed our review of this ANDA, as amended, and have determined that we cannot

approve this ANDA in its present form. We have described our reasons for this action below and,
where possible, our recommendations to address these issues.
PRODUCT QUALITY

(b) (4)

DISSOLUTION

We acknowledge that you will conduct the dissolution testing of your test product using current
USP Dissolution Method for Mesalamine Delayed-release Tablets.
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FACILITY INSPECTIONS/EVALUATIONS

During a recent inspection of the Cadila Healthcare Limited (FEI 3002984011) manufacturing
facility for this ANDA, our field investigator observed objectionable conditions at the facility
and conveyed that information to the representative of the facility at the close of the inspection.
Satisfactory resolution of the observations is required before this ANDA may be approved.

BIOEQUIVALENCE, DISSOLUTION, LABELING

There are no further questions for the above listed disciplines at this time. The comments
provided in this communication are comprehensive as of issuance. However, these comments are
subject to revision if any scientific or regulatory division identifies additional concerns, as well
as any concerns due to inspection results that may arise in the future. Additionally the
compliance status of each facility named in the application may be re-evaluated upon re-
submission.

Additionally, please continue to monitor available labeling resources such as DRUGS@FDA, the
Electronic Orange Book, and the United States Pharmacopeia — National Formulary (USP-NF)
online for recent updates, and make any necessary revisions to your labels and labeling.

In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly
updates of new documents posted on the CDER Web site at the following address:
http://service.govdelivery.com/service/subscribe.html?code=USFDA 17.

OTHER

Your resubmission in response to this complete response letter will be considered a MINOR
AMENDMENT, given that the deficiencies identified have been classified as MINOR.

Provided that the amendment contains no information that requires a substantial expenditure of
resources to review, prominently identify the submission with the following wording in bold,
capital letters at the top of the first page of the submission:

RESUBMISSION

MINOR

COMPLETE RESPONSE AMENDMENT
PRODUCT QUALITY

Upon review of your amendment, FDA may identify information in the amendment that requires
a change in classification.

Within one year after the date of this letter, you are required to respond by taking one of the
actions available under 21 CFR 314.110(b). If you do not take one of these actions, we may
consider your lack of response a request to withdraw the ANDA under 21 CFR 314.110(c)(1).
You may also request an extension of time in which to resubmit the application. A resubmission


http://service.govdelivery.com/service/subscribe.html?code=USFDA
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must fully address all the deficiencies listed. Additionally, a partial response to this letter will not
be processed as a resubmission and will not start a new review cycle.

The drug product may not be legally marketed until you have been notified in writing that this
ANDA is approved.

ANNUAL FACILITY FEES

The Generic Drug User Fee Amendments of 2012 (GDUFA) (Public Law 112-144, Title 111)
established certain provisions with respect to self-identification of facilities and payment of
annual facility fees. Your ANDA identifies at least one facility that is subject to the self-
identification requirement and payment of an annual facility fee. Self-identification must occur
by June 1 of each year for the next fiscal year. Facility fees must be paid each year by the date
specified in the Federal Register notice announcing facility fee amounts. All finished dosage
forms or active pharmaceutical ingredients manufactured in a facility that has not met its
obligations to self-identify or to pay fees when they are due will be deemed misbranded. This
means that it will be a violation of federal law to ship these products in interstate commerce or
import them into the United States. Such violations can result in prosecution of those
responsible, injunctions, or seizures of misbranded products. Products misbranded because of
failure to self-identify or pay facility fees are subject to being denied entry into the United States.

In addition, we note that GDUFA requires that certain non-manufacturing sites and organizations
listed in generic drug submissions comply with the self-identification requirement. The failure of
any facility, site, or organization to comply with its obligation to self-identify and/or to pay fees
when due may raise significant concerns about that site or organization and is a factor that may
increase the likelihood of a site inspection prior to approval. FDA does not expect to give
priority to completion of inspections that are required simply because facilities, sites, or
organizations fail to comply with the law requiring self-identification or fee payment.

Additionally, we note that the failure of any facility referenced in the application to self-identify
and pay applicable fees means that FDA will not consider the GDUFA application review goal
dates to apply to that application.
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If you have any questions, call Edward Taylor, Regulatory Project Manager, Division of Project
Management, at (240) 402-6094.

Sincerely yours,
Denise P. seroeamae

ou=HHS, ou=FDA, ou=People,
09.2342.19200300.100.1.1=1300112

Toyer-S  oams e
Denise P. Toyer McKan, PharmD
Director, Division of Project Management
Office of Regulatory Operations
Office of Generic Drugs
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ANDA 203286
COMPLETE RESPONSE

Zydus Pharmaceuticals (USA), Inc.
73 Route 31 North
Pennington, NJ 08534
Attention: G. Srinivas
Head — Regulatory Affairs

Dear Sir:

Please refer to your Abbreviated New Drug Application (ANDA) dated July 12, 2011, received
July 13, 2011, submitted under section 505(j) of the Federal Food, Drug, and Cosmetic Act for
Mesalamine Delayed-release Tablets USP, 800 mg.

We acknowledge receipt of your amendments dated February 24 and June 23, 2015. The
February 24, 2015, submission constituted a complete response to our February 24, 2014, action
letter.

We have completed our review of this ANDA, as amended, and have determined that we cannot
approve this ANDA in its present form. We have described our reasons for this action below and,
where possible, our recommendations to address these issues.

PRODUCT QUALITY

1.




ANDA 203286
Page 5

(b) (4)

BIOEQUIVALENCE

At pH 6.8, there is a significant difference in the dissolution profile for the test product between
the original (July 12, 2011) and amendment (February 24, 2015) submissions. Please provide an
explanation for this difference. In addition, please submit 12 units dissolution data of the test and
reference products in buffers with pH around 6.8 (e.g. pH 068, e using the
following dissolution method on your test product:

Apparatus: USP Apparatus Il (paddle)

Pretreatment Stage: 2 hours in 0.1 N HCI at 100 rpm
Evaluation Stage:

Each of:

(b) (4)
(2) pH 6.8 Phosphate buffer at 50 rp(rg@)

Volume: 900 mL

Temperature: 37°C

Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes or as
needed for profile comparison.

Please submit individual dissolution data as well as the mean, range, %coefficient of variation
(CV) at each time point for the total numbers of tablets tested including dates of dissolution
testing, manufacture date and expiration date as applicable. Besides the dissolution summary
table in the eCTD format, please submit the individual unit dissolution data and mean values in
excel or sas transport format.

DISSOLUTION

We acknowledge that you will conduct the dissolution testing of your test product using current
USP Dissolution Method for Mesalamine Delayed-Release Tablets.

LABELING

The Division of Labeling Review has no further questions/comments at this time based on your
labeling submission dated June 23, 2015.

Please continue to monitor available labeling resources such as DRUGS@FDA, the Electronic
Orange Book and the NF-USP online for recent updates, and make any necessary revisions to
your labels and labeling.
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In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly
updates of new documents posted on the CDER web site at the following address -
http://service.govdelivery.com/service/subscribe.html?code=USFDA 17.

FACILITY INSPECTIONS

During a recent inspection of the Cadila Healthcare Limited manufacturing facility for this
ANDA, our field investigator conveyed deficiencies to the representative of the facility.
Satisfactory resolution of these deficiencies is required before this ANDA may be approved.

OTHER

A partial response to this letter will not be processed as a resubmission and will not start a new
review cycle.

Prominently identify the submission with the following wording in bold capital letters at the top
of the first page of the submission:

RESUBMISSION

MINOR

COMPLETE RESPONSE AMENDMENT
CHEMISTRY/BIOEQUIVALENCE

Within one year after the date of this letter, you are required to resubmit or take other actions
available under 21 CFR 314.110. If you do not take one of these actions, we may consider your
lack of response a request to withdraw the ANDA under 21 CFR 314.65. You may also request
an extension of time in which to resubmit the ANDA. A resubmission response must fully
address all the deficiencies listed.

The drug product may not be legally marketed until you have been notified in writing that this
ANDA is approved.

The Generic Drug User Fee Amendments of 2012 (GDUFA) (Public Law 112-144, Title 111)
established certain provisions with respect to self-identification of facilities and payment of
annual facility fees. Your ANDA identifies at least one facility that is subject to the self-
identification requirement and payment of an annual facility fee. Self-identification must occur
by June 1 of each year for the next fiscal year. Facility fees must be paid each year by the date
specified in the Federal Register notice announcing facility fee amounts. All finished dosage
forms (FDFs) or active pharmaceutical ingredients (APIs) manufactured in a facility that has not
met its obligations to self-identify or to pay fees when they are due will be deemed misbranded.
This means that it will be a violation of federal law to ship these products in interstate commerce
or to import them into the United States. Such violations can result in prosecution of those
responsible, injunctions, or seizures of misbranded products. Products misbranded because of
failure to self-identify or pay facility fees are subject to being denied entry into the United
States.
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In addition, we note that GDUFA requires that certain non-manufacturing sites and organizations
listed in generic drug submissions comply with the self-identification requirement. The failure of
any facility, site, or organization to comply with its obligation to self-identify and/or to pay fees
when due may raise significant concerns about that site or organization and is a factor that may
increase the likelihood of a site inspection prior to approval. FDA does not expect to give
priority to completion of inspections that are required simply because facilities, sites, or
organizations fail to comply with the law requiring self identification or fee payment.

Additionally, we note that the failure of any facility referenced in the application to self-identify
and pay applicable fees means that FDA will not consider the GDUFA application review goal
dates to apply to that application.

If you have any questions, call Edward Taylor, Regulatory Project Manager, at (240) 402-6094.

Sincerely yours,

Digitally signed by Denise P. Toyer -
A

.
D e n I Se P ®  DN:c=US, 0=U.S. Government,

ou=HHS, ou=FDA, ou=People,
0.9.2342.19200300.100.1.1=130011

Toye r —A 2898, cn=Denise P. Toyer -A

Date: 2015.08.13 17:12:28 -04'00"
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COMPLETE RESPONSE
ANDA 203286

OFFICE OF GENERIC DRUGS, CDER, FDA
Document Control Room, Metro Park North VII
7620 Standish Place

Rockville, Maryland 20855

TO: Zydus Pharmaceuticals (USA) Inc. TEL: 609-730-1900

ATTN: G. Srinivas FAX: 609-730-1999

FROM: Heidi Lee FDA CONTACT PHONE: 240-276-9717
Dear Sir:

This facsimile is in reference to your abbreviated new drug application, submitted pursuant to
Section 505(j) of the Federal Food, Drug, and Cosmetic Act.

We have completed the review and have described below our reasons for this action and, where
possible, our recommendations to address these issues in the following attachments (____
pages). This facsimile is to be regarded as an official FDA communication and unless
requested, a hard copy will not be mailed.

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY CONTAIN
INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM DISCLOSURE UNDER APPLICABLE
LAW.

If received by someone other than the addressee or a person authorized to deliver this document to the addressee, you are hereby notified that any
disclosure, dissemination, copying, or other action to the content of this communication is not authorized. If you have received this document in
error, please immediately notify us by telephone and return it to us by mail at the above address.

Reference ID: 3458579



DEPARTMENT OF HEALTH AND HUMAN SERVICES

Food and Drug Administration
Silver Spring MD 20993

ANDA 203286
COMPLETE RESPONSE

Zydus Pharmaceuticals (USA) Inc.
Attention: G. Srinivas

Sr. Director — Regulatory Affairs
73 Route 31 North
Pennington, NJ 08534

Dear Sir:

Please refer to your Abbreviated New Drug Application (ANDA) dated July 12, 2011, received
July 13, 2011, submitted under section 505(j) of the Federal Food, Drug, and Cosmetic Act for
Mesalamine Delayed-release Tablets USP, 800 mg.

We acknowledge receipt of your amendment dated March 13, 2012.

We have completed our review of this ANDA, as amended, and have determined that we cannot
approve this ANDA in its present form. We have described our reasons for this action below and,

where possible, our recommendations to address these issues.

PRODUCT QUALITY

1)

2)

3)

4)
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23)

24)

25)

BIOEQUIVALENCE

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.

The Division of Bioequivalence II (DB II) has completed its review of your submission(s)
acknowledged on the cover sheet. The following deficiencies have been identified:

1. We cannot locate the individual data for comparative dissolution testing in 0.1 N HCI followed
by pH 4.5 Acetate buffer.

2. Due to the high variability of your submitted dissolution data conducted in multimedia, an {2
test using mean profiles of test vs. reference listed drug (“RLD”) is not sufficient as per the
CDER Guidance for Industry: Dissolution Testing of Immediate Release Solid Oral Dosage
Forms (“Dissolution Guidance”). Therefore, we calculated the f2 metric (an {2 confidence
interval) using a bootstrapping method for the dissolution profile comparison. For general
information on this approach, please refer to Shah et al. In Vitro Dissolution Profile

Reference ID: 3458579
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Comparison-Statistics and Analysis of the Similarity Factor, f2. Pharmaceutical Research
(1998) Vol. 15, No.6, page 889-896.

For the test products, the mean values (f2) in pH 6.8 and pH 7.5 phosphate buffer are lower
than 50 and the lower bound of 90% confidence interval (“CI”) for the f2 test comparing test
vs. RLD in pH 6.8, pH 7.2, and pH 7.5 phosphate buffer is lower than those comparing the
RLD against itself under the same conditions. These values suggest that the dissolution profiles
of the test product are significantly different from those of the corresponding reference under
these conditions. Your dissolution data in pH 6.8, 7.2 and 7.5 are not acceptable.

3. To address why the test product is different from the RLD product, please repeat comparative
dissolution testing on your fresh test product using a larger sample of tablets to provide a
better estimate of the mean difference, or take other appropriated steps as necessary to reduce
the variability for the purpose of achieving accurate f2 calculation.

The dissolution testing should be conducted on at least 24 tablets (more if necessary) of the test
product and at least two lots of unexpired RLD product (using 12 tablets per lot) using the
following method as specified in the FDA Guidance on Mesalamine (800 mg):

Apparatus: USP Apparatus II (paddle)
Pretreatment Stage: 2 hours in 0.1 N HCl at 100 rpm
Evaluation Stage:
Each of
(1) pH 4.5 Acetate buffer at 50 rpm
(2) pH 6.8 Phosphate buffer at 50 rpm
(3) pH 7.2 Phosphate buffer at 50 rpm
(4) pH 7.5 Phosphate buffer at 50 rpm

Volume: 900 mL

Temperature: 37°C

Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes or
as needed for profile comparison

Please submit individual dissolution data as well as the mean, range, %coefficient of variation
(CV) at each time point for the total numbers of tablets tested including dates of dissolution
testing, manufacture date and expiration date as applicable.

The DB II will perform an f2 test on your submitted dissolution data. If the variability of the
dissolution data is such that mean data cannot be used for the f2 test, as per the Dissolution
Guidance, we will use the above-referenced bootstrapping approach.

For the bootstrapping method, sampling with replacement is used for creating 10,000 replicates
of test and reference products. The means of the test and reference units at each time point for
each replicate are obtained and used for f2 calculation. The 90% confidence intervals of the {2
values are calculated using the percentile approach as described in the Shah et al. reference.
Similar procedure can be followed for comparing reference vs. reference products.

Reference ID: 3458579
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Please note only one measurement after 85% dissolution of both the products should be
included in the f2 calculation.

LABELING

Labeling Deficiencies determined on April 21, 2013 based on your submission dated July 12, 2011:

1. CONTAINER . 180s,_

a.

2. BLISTER - 10s
If space permits, include the phrase “Made in India”.
3. INSERT
a. GENERAL
i. Please refer to 21 CFR 201.56(d) regarding PLR format for the final printed
labeling. Please ensure that the highlight sections and the entire insert can

easily be read and that the point type not be smaller than 6.

ii. Please replace “Asacol-HD” with either “mesalamine delayed-release tablets’.
i” depending on the context throughout the text.

b. DESCRIPTION

¢. 8 USE IN SPECIFIC POPULATIONS — 8.1 Pregnancy: _

Reference ID: 3458579
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Revise this subsection heading to read "Pregnancy: R

We refer you to CFR 201.57(9)(A)(3).
Submit your revised labeling electronically in final print format.

To facilitate review of your next submission, please provide a side-by-side comparison of your
proposed labeling with your last submitted labeling with all differences annotated and explained.

Prior to the submission of your amendment, please check labeling resources, including
DRUGS@FDA, the Electronic Orange Book and the NF-USP online, for recent updates and make any
necessary revisions to your labels and labeling.

In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly updates
of new documents posted on the CDER web site at the following address -
http://service.govdelivery.com/service/subscribe.html?code=USFDA 17

FACILITY INSPECTIONS

We have not yet completed inspection(s)/compliance evaluation of your manufacturing facility(s)
named or referenced in this ANDA. We must perform a complete evaluation of the information
associated with the inspection before determining that the site(s) are satisfactory and this ANDA may
be approved.

OTHER

A partial response to this letter will not be processed as a resubmission and will not start a new review
cycle.

Prominently identify the submission with the following wording in bold capital letters at the top of the
first page of the submission:

RESUBMISSION

MAJOR

COMPLETE RESPONSE AMENDMENT
CHEMISTRY / BIOEQUIVALENCE / LABELING

Within one year after the date of this letter, you are required to resubmit or take other actions available
under 21 CFR 314.110. If you do not take one of these actions, we may consider your lack of response
a request to withdraw the ANDA under 21 CFR 314.65. You may also request an extension of time in
which to resubmit the ANDA. A resubmission response must fully address all the deficiencies listed.

The drug product may not be legally marketed until you have been notified in writing that this ANDA
is approved.

Reference ID: 3458579
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The Generic Drug User Fee Amendments of 2012 (GDUFA) (Public Law 112-144, Title III)
established certain provisions with respect to self-identification of facilities and payment of annual
facility fees. Your ANDA identifies at least one facility that is subject to the self-identification
requirement and payment of an annual facility fee. Self-identification must occur by June 1 of each
year for the next fiscal year. Facility fees must be paid each year by the date specified in the Federal
Register notice announcing facility fee amounts. All finished dosage forms (FDFs) or active
pharmaceutical ingredients (APIs) manufactured in a facility that has not met its obligations to self-
identify or to pay fees when they are due will be deemed misbranded. This means that it will be a
violation of federal law to ship these products in interstate commerce or to import them into the United
States. Such violations can result in prosecution of those responsible, injunctions, or seizures of
misbranded products. Products misbranded because of failure to self-identify or pay facility fees are
subject to being denied entry into the United States.

In addition, we note that GDUFA requires that certain non-manufacturing sites and organizations listed
in generic drug submissions comply with the self-identification requirement. The failure of any
facility, site, or organization to comply with its obligation to self-identify and/or to pay fees when due
may raise significant concerns about that site or organization and is a factor that may increase the
likelihood of a site inspection prior to approval. FDA does not expect to give priority to completion
of inspections that are required simply because facilities, sites, or organizations fail to comply with the
law requiring self identification or fee payment.

Additionally, we note that the failure of any facility referenced in the application to self-identify and
pay applicable fees means that FDA will not consider the GDUFA application review goal dates to
apply to that application.

If you have any questions, contact Heidi Lee, Regulatory Project Manager, at heidi.lee@fda.hhs.gov or
(240) 276-9717.

Sincerely yours,
{See appended electronic signature page}

Kathleen Uhl, M.D.

Acting Director

Office of Generic Drugs

Center for Drug Evaluation and Research

Reference ID: 3458579
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

ROBERT L WEST
02/24/2014

Deputy Director, Office of Generic Drugs, for
Kathleen Uhl, M.D.
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UPC-E Barcode: 119711

HIGHLIGHTS OF
INFORMATION

These highlights do not include all the
information needed to use MESALAMINE
DELAYED-RELEASE TABLETS safely and
effectively. See full prescribing information for
MESALAMINE DELAYED-RELEASE
TABLETS.

PRESCRIBING

MESALAMINE delayed-release tablets, for oral
use
Initial U.S. Approval: 1987

Mesalamine delayed-release tablets are
aminosalicylate indicated for the treatment of
moderately active ulcerative colitis in adults. (1)

Limitation of Use: Safety and effectiveness of
mesalamine delayed-release tablets beyond 6 weeks
have not been established (1)

Important Administration Instructions (2.1):

e Do not substitute one mesalamine delayed-
release tablet, 800 mg for two mesalamine
delayed-release 400 mg oral products. (2.1)

e Evaluate renal function prior to initiation of
mesalamine delayed-release tablets, 800 mg.
(2.1,5.1)

e Take on an empty stomach, at least 1 hour
before and 2 hours after a meal.

e Swallow whole; do not cut, break or chew the
tablets.

Treatment of Moderately Active Ulcerative Colitis

(2.2):

e Recommended dosage is 1600 mg (two 800 mg
tablets) three times daily for 6 weeks.

-------- DOSAGE FORMS AND STRENGTHS----
e Delayed-release tablets: 800 mg (3)

e Known or suspected hypersensitivity to
salicylates or aminosalicylates or to any of the
ingredients of mesalamine delayed-release
tablets (4, 5.3)

e Renal Impairment: Evaluate the risks and
benefits in patients with known renal
impairment or taking nephrotoxic drugs;
monitor renal function (5.1, 7.1, 8.6, 13.2)

e Mesalamine-induced Acute Intolerance
Syndrome: Symptoms may be difficult to
distinguish from an ulcerative colitis
exacerbation; monitor for  worsening
symptoms; discontinue if acute intolerance
syndrome suspected (5.2)

e Hypersensitivity  Reactions, including
Myocarditis and Pericarditis: Evaluate
patients immediately and discontinue if a
hypersensitivity reaction is suspected (5.3)

e Hepatic Failure: Evaluate the risks and
benefits in patients with known liver
impairment (5.4)

e The most common adverse reactions (> 2%) are
headache, nausea, nasopharyngitis, abdominal
pain, and worsening of ulcerative colitis (6.1)

To report SUSPECTED ADVERSE
REACTIONS, contact Zydus Pharmaceuticals
USA Inc. at 1-877-993-8779, or FDA at 1-800-
FDA-1088 or www.fda.gov/medwatch.

------------ DRUG INTERACTIONS -----mmmmmmmmee-

e Nephrotoxic Agents including NSAIDs:
Increased risk of nephrotoxicity; monitor for
changes in renal function and mesalamine
related adverse reactions. (7.1)

e Azathioprine or 6-Mercaptopurine: Increased
risk of blood disorders; monitor complete blood
cell counts and platelet counts (7.2)


www.fda.gov/medwatch

----------- USE IN SPECIFIC POPULATIONS---- See 17 for PATIENT COUNSELING
Geriatric  Patients: Increased risk of blood INFORMATION.

dyscrasias; monitor complete blood cell counts and Revised: 02/2017
platelet counts (8.5)
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FULL PRESCRIBING INFORMATION

1

2.2

INDICATIONS AND USAGE
Mesalamine delayed-release tablets are indicated for the treatment of moderately active
ulcerative colitis in adults.

Limitations of Use:
Safety and effectiveness of mesalamine delayed-release tablets beyond 6 weeks have not
been established.

DOSAGE AND ADMINISTRATION

Important Administration Instructions

e Do not substitute one mesalamine delayed-release tablet 800 mg for two mesalamine
delayed-release 400 mg oral products [see Clinical Pharmacology (12.3)].

e Evaluate renal function prior to initiation of mesalamine delayed-release tablets.

e Take mesalamine delayed-release tablets on an empty stomach, at least 1 hour before
and 2 hours after a meal [see Clinical Pharmacology (12.3)].

e Swallow mesalamine delayed-release tablets whole. Do not cut, break or chew the
tablets.

e Intact, partially intact, and/or tablet shells have been reported in the stool; Instruct
patients to contact their physician if this occurs repeatedly.

e Protect mesalamine delayed-release tablets from moisture. Close the container tightly
and leave desiccant pouches in the bottle along with the tablets.

Dosage Information

For the treatment of moderately active ulcerative colitis, the recommended dosage of
mesalamine delayed-release tablets in adults is 1600 mg (two 800 mg tablets) three times
daily (total daily dosage of 4.8 grams) for a duration of 6 weeks.

DOSAGE FORMS AND STRENGTHS

Mesalamine delayed-release tablets are available as reddish-brown colored, capsule-
shaped, biconvex, enteric coated tablets imprinted with “435” on one side and plain on
other side.

CONTRAINDICATIONS

Mesalamine delayed-release tablets are contraindicated in patients with known or
suspected hypersensitivity to salicylates or aminosalicylates or to any of the ingredients
of mesalamine delayed-release tablets [see Warnings and Precautions (5.3), Adverse
Reactions (6.2), and Description (11)].

WARNINGS AND PRECAUTIONS

Renal Impairment

Renal impairment, including minimal change nephropathy, acute and chronic interstitial
nephritis, and, rarely, renal failure, has been reported in patients taking products such as
mesalamine delayed-release tablets that contain or are converted to mesalamine [see
Adverse Reactions (6.2)].



5.2

5.3

5.4

Evaluate renal function prior to initiation of mesalamine delayed-release tablets and
periodically while on therapy. Evaluate the risks and benefits of using mesalamine
delayed-release tablets in patients with known renal impairment or history of renal
disease or taking concomitant nephrotoxic drugs [see Drug Interactions (7.1), Use in
Specific Populations (8.6) and Nonclinical Toxicology (13.2)].

Mesalamine-Induced Acute Intolerance Syndrome

Mesalamine has been associated with an acute intolerance syndrome that may be
difficult to distinguish from an exacerbation of ulcerative colitis. Exacerbation of the
symptoms of colitis has been reported in 2.3% of mesalamine-treated patients in
controlled clinical trials. This acute reaction, characterized by cramping, abdominal
pain, bloody diarrhea, and occasionally by fever, headache, malaise, pruritus, rash, and
conjunctivitis, has been reported after the initiation of mesalamine delayed-release
tablets as well as other mesalamine products. Symptoms usually abate when mesalamine
delayed-release tablets are discontinued.

Hypersensitivity Reactions

Hypersensitivity reactions have been reported in patients taking sulfasalazine. Some
patients may have a similar reaction to mesalamine delayed-release tablets or to other
compounds that contain or are converted to mesalamine.

As with sulfasalazine, mesalamine-induced hypersensitivity reactions may present as
internal organ involvement, including myocarditis, pericarditis, nephritis, hepatitis,
pneumonitis, and hematologic abnormalities. Evaluate patients immediately if signs or
symptoms of a hypersensitivity reaction are present. Discontinue mesalamine delayed-
release tablets if an alternative etiology for the signs or symptoms cannot be established.

Hepatic Failure

There have been reports of hepatic failure in patients with pre-existing liver disease who
have been administered mesalamine. Caution should be exercised when administering
mesalamine delayed-release tablets to patients with liver impairment.

ADVERSE REACTIONS

The most serious adverse reactions seen in mesalamine delayed-release tablets clinical
trials or with other products that contain mesalamine or are metabolized to mesalamine
were:

Renal Impairment [see Warnings and Precautions (5.1)]

Mesalamine-Induced Acute Intolerance Syndrome [see Warnings and Precautions
(5.2)]

Hypersensitivity Reactions [see Warnings and Precautions (5.3)]

Hepatic Failure [see Warnings and Precautions (5.4)]



6.1

Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed in practice.

Mesalamine has been evaluated in 896 patients with ulcerative colitis in controlled
studies. Three six-week, active-controlled studies were conducted comparing mesalamine
4.8 grams per day with mesalamine-delayed release tablets 2.4 grams per day in patients
with mildly to moderately active ulcerative colitis. In these studies, 727 patients were
dosed with the mesalamine delayed-release tablet, 800 mg and 732 patients were dosed
with mesalamine delayed-release tablets, 400 mg.

The most common reactions reported in the mesalamine group were headache (4.7%),
nausea (2.8%), nasopharyngitis (2.5%), abdominal pain (2.3%), diarrhea (1.7%), and
dyspepsia (1.7%); Table 1 enumerates adverse reactions that occurred in the three studies.
The most common reactions in patients with moderately active ulcerative colitis (602
patients dosed with mesalamine delayed-release tablet, 800 mg and 618 patients dosed
with the mesalamine delayed-release tablet, 400 mg) were the same as all treated patients.

Discontinuations due to adverse reactions occurred in 3.9% of patients in the mesalamine
delayed-release tablet, 800 mg group and in 4.2% of patients in the mesalamine delayed-
release tablet, 400 mg comparator group. The most common cause for discontinuation
was gastrointestinal symptoms associated with ulcerative colitis.

Serious adverse reactions occurred in 0.8% of patients in the mesalamine delayed-release
tablet, 800 mg group and in 1.8% of patients in the mesalamine delayed-release tablet,
400 mg comparator group. The majority involved the gastrointestinal system.

Table 1
Adverse Reactions Occurring in > 1% of All Treated Patients
(Three studies combined)

Mesalamine delayed-release | Mesalamine delayed-release
. 2.4 grams per day 4.8 grams per day
Adverse Reaction (400 mg Tablet) (800 mg Tablet)
(N=732) (N=727)
Headache 4.9 % 4.7 %
Nausea 2.9 % 2.8 %
Nasopharyngitis 1.4% 2.5 %
Abdominal pain 2.3 % 2.3 %
Diarrhea 1.9% 1.7%
Dyspepsia 0.8 % 1.7 %
\Vomiting 1.6 % 1.4 %
Flatulence 0.7 % 1.2 %
Influenza 1.2% 1.0 %




Mesalamine delayed-release | Mesalamine delayed-release
. 2.4 grams per day 4.8 grams per day
Adverse Reaction (400 mg Tablet) (800 mg Tablet)
(N=732) (N =727)
Pyrexia 12% 0.7%
Cough 1.4% 0.3%

N = number of patients within specified treatment group
Percent = percentage of patients in category and treatment group

6.2

Postmarketing Experience

In addition to the adverse reactions reported above in clinical trials involving the
mesalamine delayed-release tablet 800 mg, the adverse events listed below have been
reported in postmarketing experience with other mesalamine-containing products or
products that are metabolized to mesalamine. Because these reactions are reported
voluntarily from a population of uncertain size, it is not always possible to reliably
estimate their frequency or establish a causal relationship to drug exposure.

Body as a Whole

Facial edema, edema, peripheral edema, asthenia, chills, infection, malaise, pain, neck
pain, chest pain, back pain, abdominal enlargement, lupus-like syndrome, drug fever
(rare).

Cardiovascular
Pericarditis (rare) and myocarditis (rare) [see Warnings and Precautions (5.3)],
pericardial effusion, vasodilation, migraine.

Gastrointestinal

Dry mouth, stomatitis, oral ulcers, anorexia, increased appetite, eructation, pancreatitis,
cholecystitis, gastritis, gastroenteritis, gastrointestinal bleeding, perforated peptic ulcer
(rare), constipation, hemorrhoids, rectal hemorrhage, bloody diarrhea, tenesmus, stool
abnormality.

Hepatic

There have been rare reports of hepatotoxicity, including jaundice, cholestatic jaundice,
hepatitis, and possible hepatocellular damage including liver necrosis and liver failure.
Some of these cases were fatal. Asymptomatic elevations of liver enzymes which usually
resolve during continued use or with discontinuation of the drug have also been reported.
One case of Kawasaki-like syndrome, that included changes in liver enzymes, was also
reported [see Warnings and Precautions (5.4)].

Hematologic
Agranulocytosis (rare), aplastic anemia (rare), anemia, thrombocytopenia, leukopenia,
eosinophilia, lymphadenopathy.

Musculoskeletal
Gout, rheumatoid arthritis, arthritis, arthralgia, joint disorder, myalgia, hypertonia.
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Neurological/Psychiatric

Anxiety, depression, somnolence, insomnia, nervousness, confusion, emotional lability,
dizziness, vertigo, tremor, paresthesia, hyperesthesia, peripheral neuropathy (rare),
Guillain-Barré syndrome (rare), and transverse myelitis (rare).

Respiratory/Pulmonary
Sinusitis, rhinitis, pharyngitis, asthma exacerbation, pleuritis, bronchitis, eosinophilic
pneumonia, interstitial pneumonitis.

Skin
Alopecia, psoriasis (rare), pyoderma gangrenosum (rare), erythema nodosum, acne, dry
skin, sweating, pruritus, urticaria, rash.

Special Senses
Ear pain, tinnitus, ear congestion, ear disorder, conjunctivitis, eye pain, blurred vision,
vision abnormality, taste perversion.

Renal/Urogenital

Renal failure (rare), interstitial nephritis, minimal change nephropathy [see Warnings and
Precautions (5.1)], dysuria, urinary frequency and urgency, hematuria, epididymitis,
decreased libido, dysmenorrhea, menorrhagia.

Laboratory Abnormalities
Elevated AST (SGOT) or ALT (SGPT), elevated alkaline phosphatase, elevated GGT,
elevated LDH, elevated bilirubin, elevated serum creatinine and BUN.

DRUG INTERACTIONS

Nephrotoxic Agents, Including Non-Steroidal Anti-Inflammatory Drugs

The concurrent use of mesalamine with known nephrotoxic agents, including
nonsteroidal anti-inflammatory drugs (NSAIDs) may increase the risk of
nephrotoxicity. Monitor patients taking nephrotoxic drugs for changes in renal function
and mesalamine-related adverse reactions [see Warnings and Precautions (5.1)].

Azathioprine or 6-Mercaptopurine

The concurrent use of mesalamine with azathioprine or 6-mercaptopurine may increase
the risk for blood disorders. If concomitant use of mesalamine delayed-release tablet 800
mg and azathioprine or 6- mercaptopurine cannot be avoided, monitor blood tests,
including complete blood cell counts and platelet counts.
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USE IN SPECIFIC POPULATIONS

Pregnancy

Risk Summary

Limited published data on mesalamine use in pregnant women are insufficient to inform
a drug-associated risk. No fetal harm was observed in animal reproduction studies of
mesalamine in rats and rabbits at oral doses approximately 0.97 times (rat) and 1.95 times
(rabbit) the recommended human dose [see Data].

The estimated background risk of major birth defects and miscarriage for the indicated
populations is unknown. In the U.S. general population, the estimated background risk of
major birth defects and miscarriage in clinically recognized pregnancies is 2 to 4% and
15 to 20%, respectively.

Data

Animal Data

Reproduction studies with mesalamine were performed during organogenesis in rats and
rabbits at oral doses up to 480 mg/kg/day. There was no evidence of harm to the fetus.
These mesalamine doses were about 0.97 times (rat) and 1.95 times (rabbit) the
recommended human dose of 4.8 grams per day, based on body surface area.

Lactation

Risk Summary

Mesalamine and its N-acetyl metabolite are present in human milk in undetectable to
small amounts [see Data]. There are limited reports of diarrhea in breastfed infants.
There is no information on the effects of the drug on milk production. The developmental
and health benefits of breastfeeding should be considered along with the mother’s clinical
need for mesalamine and any potential adverse effects on the breastfed infant from the
drug or from the underlying maternal condition.

Clinical Considerations
Monitor breastfed infants for diarrhea.

Data

Human Data

In published lactation studies, maternal mesalamine doses from various oral and rectal
formulations and products ranged from 500 mg to 3 g daily. The concentration of
mesalamine in milk ranged from non-detectable to 0.11 mg/L. The concentration of the
Nacetyl-5-aminosalicylic acid metabolite ranged from 5 to 18.1 mg/L. Based on these
concentrations, estimated infant daily dosages for an exclusively breastfed infant are 0 to
0.017 mg/kg/day of mesalamine and 0.75 to 2.72 mg/kg/day of N-acetyl-5-aminosalicylic
acid.

Pediatric Use

Safety and effectiveness of mesalamine in pediatric patients have not been established.
See the prescribing information for other approved mesalamine products for the safety
and effectiveness of these products in pediatric patients.
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Geriatric Use

Clinical studies of mesalamine delayed-release tablets did not include sufficient numbers
of patients aged 65 and over to determine whether they respond differently than younger
patients. Reports from uncontrolled clinical studies and postmarketing experience for
another oral formulation of mesalamine suggest a higher incidence of blood dyscrasias
(agranulocytosis, neutropenia, pancytopenia) in patients who were 65 years or older
compared to younger patients. Monitor complete blood cell counts and platelet counts in
elderly patients during therapy with mesalamine delayed-release tablets.

In general, the greater frequency of decreased hepatic, renal, or cardiac function, and of
concomitant disease or other drug therapy in elderly patients should be considered when
prescribing mesalamine delayed-release tablets [see Use in Specific Populations (8.6)].

Renal Impairment

Mesalamine is known to be substantially excreted by the kidney, and the risk of adverse
reactions may be greater in patients with impaired renal function. Evaluate renal function
in all patients prior to initiation and periodically while on mesalamine delayed-release
tablets therapy. Monitor patients with known renal impairment or history of renal disease
or taking nephrotoxic drugs for decreased renal function and mesalamine-related adverse
reactions [see Warnings and Precautions (5.1), Drug Interactions (7.1) and Adverse
Reactions (6.2)].

OVERDOSAGE

There is no specific antidote for mesalamine overdose and treatment for suspected acute
severe toxicity with mesalamine should be symptomatic and supportive. This may
include prevention of further gastrointestinal tract absorption, correction of fluid
electrolyte imbalance, and maintenance of adequate renal function. Mesalamine delayed-
release tablet is a pH dependent delayed-release product and this factor should be
considered when treating a suspected overdose.

Single oral doses of 5000 mg/kg mesalamine suspension in mice (approximately 4.2
times the recommended human dose of mesalamine based on body surface area), 4595
mg/kg in rats (approximately 7.8 times the recommended human dose of mesalamine
based on body surface area) and 3000 mg/kg in cynomolgus monkeys (approximately 10
times the recommended human dose of mesalamine based on body surface area) were
lethal.

DESCRIPTION

Each mesalamine delayed-release tablet for oral administration contains 800 mg of
mesalamine USP, an aminosalicylate. Mesalamine, USP is light tan to pink colored,
needle-shaped crystals. Color may darken on exposure to air. It is odorless or may have a
slight characteristic odor, slightly soluble in water; very slightly soluble in methanol, in
dehydrated alcohol, and in acetone; practically insoluble in n-butyl alcohol, in
chloroform, in ether, in ethyl acetate, in n-hexane, in methylene chloride, and in n-propyl
alcohol and soluble in dilute hydrochloric acid and in dilute alkali hydroxides.
Mesalamine delayed-release tablets 800 mg have single layered coating consisting of an
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acrylic based resin Eudragit S (methacrylic acid copolymer B, NF), which dissolves at
pH 7 or greater, releasing mesalamine for topical anti-inflammatory action in the colon.
Mesalamine (also referred to as 5-aminosalicylic acid or 5-ASA) has the chemical name
5-amino-2-hydroxybenzoic acid and its structural formula is:

Each mesalamine delayed-release tablet contains 800 mg of mesalamine. In addition,
each tablet contains the following inactive ingredients: acetyltributyl citrate, colloidal
silicone dioxide, ferric oxide red, magnesium stearate, methacrylic acid copolymer type
B, microcrystalline cellulose, povidone, sodium starch glycolate, talc and titanium
dioxide. The tablet is printed with opacode black S-1-17823 which contains following
ingredients: ammonium hydroxide, butyl alcohol, ferrosoferric oxide, isopropyl alcohol,
propylene glycol and shellac.

CLINICAL PHARMACOLOGY

Mechanism of Action

The mechanism of action of mesalamine is unknown, but appears to be topical rather than
systemic. Mucosal production of arachidonic acid metabolites, both through the
cyclooxygenase pathways, that is, prostanoids, and through the lipoxygenase pathways,
that is, leukotrienes and hydroxyeicosatetraenoic acids, is increased in patients with
chronic inflammatory bowel disease, and it is possible that mesalamine diminishes
inflammation by blocking cyclooxygenase and inhibiting prostaglandin production in the
colon.

Pharmacokinetics

Absorption

Plasma concentrations of mesalamine (5-aminosalicylic acid; 5-ASA) and its metabolite,
N-acetyl-5-aminosalicylic acid (N-Ac-5-ASA) are highly variable following
administration of mesalamine delayed-release tablets. Following single dose oral
administration of mesalamine delayed-release tablet 800 mg in healthy subjects (N = 139)
under fasted conditions, the mean Cpax, AUCg.4gn and AUC.4qc Values were 208 ng/mL,
2296 ng.h/mL, and 2533 ng.h/mL, respectively. The median [range] Tmax for mesalamine
following administration of mesalamine delayed-release tablet 800 mg was
approximately 24 hours [4 to 72 hours], reflecting the delayed-release characteristics of
the formulation.

Based on cumulative urinary recovery of mesalamine and N-Ac-5-ASA from single dose
studies in healthy subjects, approximately 20% of the orally administered mesalamine in
mesalamine delayed-release tablets is systemically absorbed.
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Food Effect: A high calorie (800 to 1000 calories), high fat (approximately 50 % of total
caloric content) meal increased mesalamine Cnax by 2.4-fold and mesalamine systemic
exposure (AUCg.4g and AUC.4qc) by 2.8-fold; the median lag-time increased by 8 hours
and median tmax by 6 hours (from 24 to 30 hours) [see Dosage and Administration (2.1)].

Comparative exposure between one mesalamine delayed-release tablet 800 mg and two
mesalamine delayed-release 400 mg oral products is unknown [see Dosage and
Administration (2.1)].

Elimination

Metabolism

The absorbed mesalamine is acetylated in the gut mucosal wall and by the liver to N-Ac-
5-ASA.

Excretion
Absorbed mesalamine is excreted mainly by the kidneys as N-acetyl-5-aminosalicylic
acid. Unabsorbed mesalamine is excreted in feces.

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, Impairment of Fertility

Dietary mesalamine was not carcinogenic in rats at doses as high as
480 mg/kg/day, or in mice at 2000 mg/kg/day. These doses are approximately 0.97 and
2.0 times the 4.8 grams per day mesalamine delayed-release tablets dose (based on body
surface area). Mesalamine was not genotoxic in the Ames test, the Chinese hamster ovary
cell chromosomal aberration assay, and the mouse micronucleus test. Mesalamine, at oral
doses up to 480 mg/kg/day (about 0.97 times the recommended human treatment dose
based on body surface area), was found to have no effect on fertility or reproductive
performance of male and female rats.

Animal Toxicology and/or Pharmacology

In animal studies (rats, mice, dogs), the kidney was the principal organ for toxicity. (In
the following, comparisons of animal dosing to recommended human dosing are based on
body surface area and a 4.8 grams per day dose for a 60 kg person).

Mesalamine causes renal papillary necrosis in rats at single doses of approximately 750
mg/kg to 1000 mg/kg (1.5 to 2.0 times the recommended human dose). Doses of 170 and
360 mg/kg/day (about 0.3 and 0.73 times the recommended human dose) given to rats for
six months produced papillary necrosis, papillary edema, tubular degeneration, tubular
mineralization, and urothelial hyperplasia.

In mice, oral doses of 4000 mg/kg/day (approximately 4.1 times the recommended
human dose) for three months produced tubular nephrosis, multifocal/diffuse tubulo-
interstitial inflammation, and multifocal/diffuse papillary necrosis.
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In dogs, single doses of 6000 mg (approximately 6.25 times the recommended human
dose) of delayed-release mesalamine tablets resulted in renal papillary necrosis but were
not fatal. Renal changes have occurred in dogs given chronic administration of
mesalamine at doses of 80 mg/kg/day (0.5 times the recommended human dose).

CLINICAL STUDIES

Moderately Active Ulcerative Colitis

The efficacy of mesalamine delayed-release tablets at 4.8 grams per day was studied in a
six-week, randomized, double-blind, active-controlled study in 772 patients with
moderately active ulcerative colitis (UC). Moderately active UC was defined as a
Physician’s Global Assessment (PGA) score of 2; the PGA is a four-point scale (0 to 3)
that encompasses the clinical assessments of rectal bleeding, stool frequency, and
sigmoidoscopy findings.

Patients were randomized 1:1 to the mesalamine delayed-release tablets 4.8 grams per
day group (two mesalamine delayed-release tablets three times a day) or the mesalamine
delayed-release 2.4 grams per day group (two mesalamine delayed-release 400 mg tablets
three times a day).

Patients characteristically had a history of previous use of oral 5-ASAs (86%), steroids
(41%), and rectal therapies (49%), and demonstrated clinical symptoms of three or more
stools over normal per day (87%) and obvious blood in the stool most or all of the time
(70%). The study population was primarily Caucasian (97%), had a mean age of 43 years
(8% aged 65 years or older), and included slightly more males (56%) than females (44%).

The primary endpoint was treatment success defined as improvement from baseline to
Week 6 based on the PGA. Treatment success rates were similar in the two groups: 70%
in the mesalamine group and 66% in the mesalamine delayed-release 400 mg tablets
group (difference: 5%; 95% CI: [-1.9%, 11.2%]).

A second controlled study supported the efficacy of mesalamine at 4.8 grams per day.
Treatment success was 72% in patients with moderately active UC treated with
mesalamine.

HOW SUPPLIED/STORAGE AND HANDLING

Mesalamine Delayed-release Tablets, USP 800 mg are reddish-brown colored, capsule-
shaped, biconvex, enteric coated tablets, imprinted with “435” on one side and plain on
other side and are supplied as follows:

NDC 68382-435-28 in bottles of 180 tablets
NDC 68382-435-77 in cartons of 100 tablets (10 x 10 unit-dose)

Storage
Store at 20° to 25°C (68° to 77°F) [See USP Controlled Room Temperature].
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Store and dispense in the original bottle, protect from moisture, and keep the bottle
tightly closed. Do not remove desiccant pouch (silica gel) from bottle.

PATIENT COUNSELING INFORMATION

Administration [see Dosage and Administration (2.1)]

e Inform patients that if they are switching from a previous oral mesalamine therapy to
mesalamine delayed-release tablets to discontinue their previous oral mesalamine
therapy and follow the dosing instructions for mesalamine delayed-release tablets.
One mesalamine delayed-release tablet 800 mg is not substitutable for two
mesalamine delayed-release 400 mg oral products.

e Inform patients to take mesalamine delayed-release tablets on an empty stomach, at
least 1 hour before and 2 hours after a meal.

e Instruct patients to swallow the mesalamine delayed-release tablets whole, taking care
not to break, cut, or chew the tablets, because the coating is an important part of the
delayed-release formulation.

e Inform patients that intact, partially intact, and/or tablet shells have been reported in
the stool. Instruct patients to contact their physician if this occurs repeatedly.

e Instruct patients to protect mesalamine delayed-release tablets from moisture. Instruct
patients to close the container tightly and to leave desiccant pouches in the bottle
along with the tablets.

Renal Impairment

e Inform patients that mesalamine delayed-release tablets may decrease their renal
function, especially if they have known renal impairment or are taking nephrotoxic
drugs, and periodic monitoring of renal function will be performed while they are on
therapy. Advise patients to complete all blood tests ordered by their physician [see
Warnings and Precautions (5.1)].

Mesalamine-Induced Acute Intolerance Syndrome

e Instruct patients to report to their physician if they experience new or worsening
symptoms of cramping, abdominal pain, bloody diarrhea, and sometimes fever,
headache, and rash [see Warnings and Precautions (5.2)].

Hypersensitivity Reactions

e Inform patients of the signs and symptoms of hypersensitivity reactions, and advise
them seek immediate medical care should signs and symptoms occur [see Warnings
and Precautions (5.3)].

Hepatic Failure

e Inform patients with known liver disease of the signs and symptoms of worsening
liver function and advise them to report to their physician if they experience such
signs or symptoms [see Warnings and Precautions (5.4)].

Blood Disorders
e Inform elderly patients and those taking azathioprine or 6-mercaptopurine of the risk
for blood disorders and the need for periodic monitoring of complete blood cell



counts and platelet counts while on therapy. Advise patients to complete all blood
tests ordered by their physician [see Drug Interactions (7.2), Use in Specific
Populations (8.5)].

Call your doctor for medical advice about side effects. You may report side effects to FDA
at 1-800-FDA-1088.

Manufactured by:
Cadila Healthcare Ltd.
Ahmedabad, India

Distributed by:
Zydus Pharmaceuticals USA Inc.
Pennington, NJ 08534

Rev.: 02/17
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1. LABELING COMMENTS

1.1 LABELING DEFICIENCIES AND COMMENTS FOR LETTER TO APPLICANT

None

Submit your revised labeling electronically. The prescribing information and any patient labeling should reflect
the full content of the labeling as well as the planned ordering of the content of the labeling. The container label
and any outer packaging should reflect the content as well as an accurate representation of the layout, color, text
size, and style.

To facilitate review of your next submission, please provide a side-by-side comparison of your proposed
labeling with your last submitted labeling with all differences annotated and explained. We also advise that you
only address the deficiencies noted in this communication.

However, prior to the submission of your amendment, please check labeling resources, including
DRUGS@FDA, the electronic Orange Book and the NF-USP online, for recent updates and make any
necessary revisions to your labels and labeling.

In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly updates of new
documents posted on the CDER web site at the following address —

http://service.govdelivery.com/service/subscribe.html?code=USFDA 17

1.2 POST APPROVAL REVISIONS

These comments will NOT be sent to the applicants at this time.
These comments will be addressed post approval (in the first labeling supplement review).

1. GENERAL COMMENTS (For Container and Carton Label)

b) (4
a. (b) (4)

b. Please revise to read as below to be the same as the reference listed drug:
®) ()
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2. PREVIOUS LABELING REVIEW, DEFICIENCIES, FIRM’S RESPONSE, AND REVIEWER’S
ASSESSMENT

In this section, we include any previous labeling review deficiencies, the firm’s response and reviewer’s
assessment to firm’s response as well as any new deficiencies found in this cycle. Include the previous review

cycle and the review’s submission date(s) [e.g. “The below comments are from the labeling review C3 based on
the submission dated 7/4/15”].

3|Page



Reviewer Comments:

The below comments are from the labeling review C4 based on the submission (s) dated 10/19/2015,
6/10/2016 and Firm’s Responses are from Cover Letter on 04/06/2017:

1. CONTAINER LABEL — The following comments are based on the Asacol® HD container label.

2 red on May 5. 2016.
mp?w e ® @

b. Revise the adnumstration direction to read as follows:

Swallow Mesalamine Delaved-Release Tablets whole. Do not cut. break. or chew the
tablets.

c. Include the text “Dispense in oniginal container” as does the Asacol® HD tablets label.

Firm’s Response:

a.
(b) (4)

b.
As recommended by the Agency, we have revised our administration direction to read “Swallow
Mesalamine Delaved-Release Tablets whele. Do not cut, break, or chew the tablets.”

C.

We acknowledge the Agency’s comment.
Reviewer’s Assessment: All of the label deficiencies have been addressed by the applicant.
2 CARTON — 100 (10 x 10) Unit-dose Tablets
See comments under CONTAINER. whichever applicable.

Firm’s Response:

We have revised our labels according the comments 1a and 1b for container,

Reviewer’s Assessment: All of the label deficiencies have been addressed by the applicant.

3. PRESCRIBING INFORMATION
HOW SUPPLIED/STORAGE AND HANDLING
Revise the dispensing statement to read as follows:

Store and dispense i the onginal bottle, protect from moisture, and keep the boftle tightly closed. Do

not remove desiccant pouch (silica gel) from bottle.
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Firm’s Response:
As recommended by the Agencv, we have revised the dispensing statement to read “Store and

dispense in the original bottle, protect from moisture, and keep the bottle tightly closed. Do not

remove desiccant pouch (silica gel) from bottle.”

Reviewer’s Assessment: All of the label deficiencies have been addressed by the applicant.

4. STRUCTURED PRODUCT LABELING (SPL)
See comments under CONTAINER and PRESCRIBING INFORMATION.

Firm’s Response:
As recommended by the Agency, we have revised the dispensing statement to read “Store and

dispense in the original bottle, protect from moisture, and keep the bottle tightly closed. Do not
remove desiccant pouch (silica gel) from bottle™ and the revised container label has been

incorporated.

Reviewer’s Assessment: All of the label deficiencies have been addressed by the applicant.

2.1 CONTAINER AND CARTON LABELS

Did the firm submit container and/or carton labels that were NOT requested in the previous labeling review?
NO

If yes, state the reason for the submission, and comment below whether the proposed revisions are acceptable or
deficient.

Reviewer Comments:
None

2.2 ADDITIONAL BACKGROUND INFORMATION PERTINENT TO THE REVIEW

In this section, include any correspondence or mternal information pertinent to the review. Include the
correspondence(s) and/or information date(s) [e.g. resolution of any pending chemistry review or issue].

Reviewer Comments:
NA

3. LABELING REVIEW INFORMATION AND REVIEWER ASSESSMENT

3.1 REGULATORY INFORMATION

Are there any pending issues in DLR's SharePoint Drug Facts? NO
If Yes, please explain in section 2.2 Additional Background Information Pertinent to the Review

Is the drug product listed in the Policy Alert Tracker on OGI’s SharePoint? NO

If Yes, please explain.




3.2 MODEL PRESCRIBING INFORMATION

Table 1: Review Model Labeling for Prescribing Information and Patient Labeling
(Check the box used as the Model Labeling)

XIMOST RECENTLY APPROVED NDA MODEL LABELING

(If NDA is listed in the discontinued section of the Orange Book, also enter ANDA model labeling
information.)

NDA# /Supplement# (S-000 if original): 021830/S-010
Supplement Approval Date: 05/05/2016

Proprietary Name: Asacol®

Established Name: Mesalamine Delayed-Release Tablets
Description of Supplement:

This Prior Approval supplemental new drug application provides for the removal of the excipient
dibutyl phthalate (DBT) and replacing it with the alternate ™ dibutyl sebacate (DBS).

[ IMOST RECENTLY APPROVED ANDA MODEL LABELING
ANDA#/Supplement# (S-000 if original):
Supplement Approval Date:
Proprietary Name:
Established Name:
Description of Supplement:

[ ] TEMPLATE (e.g., BPCA, PREA, Carve-out): NA

[] OTHER (Describe): NA

Reviewer Assessment:

Is the Prescribing Information same as the model labeling, except for differences allowed under
21 CFR 314.94(a)(8)? YES

Are the specific requirements for format met under 21 CFR 201.57(new) or 201.80(old)? YES
Does the Model Labeling have combined insert labeling for multiple dosage forms? NO

Reviewer Comments:
None

3.3 MODEL CONTAINER LABELS

Model container/carton/blister labels Source:
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3.4 UNITED STATES PHARMACOPEIA (USP) & PHARMACOPEIA FORUM (PF)

We searched the USP and PF to determine if the drug product under review is the subject of a USP monograph
or proposed USP monograph.

Table 2: USP and PF Search Results
Date Monograph Monograph Title Packaging and Storage/Labeling
Searched ? YES or (NA if no monograph) Statements
NO (NA if no monograph)
us 5/15/2017 YES Mesalamine Delayed-Release Packaging and Storage: Preserve in tight
P Tablets containers.
31(2) Second Interim Revision Packaging and storage— Preserve in tight
PE | 5/15/2017 YES Announcement: Mesalamine )
containers.
Delayed-Release Tablets

Reviewer Comments:
Biopharmaceutics review not available. We will ask biopharmaceutics which test method was used for this
proposed drug product. Biopharmaceutics notified, 05/26/2017.

Response from Biopharmaceutics Reviewer, 06/21/2017:
There is only one USP method listed for this drug product and the applicant’s dissolution method and specs
T|Page




match the USP method and specs. Therefore, no statement is needed in the description section.

UL

. s = peak f lamine f th
Mesalamine Delayed-Release Tablets : pﬁcmﬁﬁarpg??;ﬁfﬁo,?m R
G = concentration of USP Mesalamine RS In the

DEFINITION : Standard solution (mg/mL)
Mesalamine Delayed-Release Tablats contain NLT 20.0% and G = nominal concentration of mesalamine In the

NMT 110.0% of the labeled amount of mesalamine Sompile solution (mg/mL)

(CrHNO3). Acceptance criterla: 90.0%-110.0%
IDENTIFICATION PERFORMANCE TESTS
+ A InFrarep Assorrmion (197K) » DissoLumon (711)

Sample solutlon: To about 50 mL of water add a quan-
powdered Tablets, nominally equivalent to
about 800 mg of mesalamine. Boll the mixture for
about 5 min, with constant stiring. Filter the hot solu-
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tated crystals, and d
Acceptance criterla:

tity of finely

ASSAY
» PROCEDURE
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at about 1107,
deat the requirements

phosphoric acid to a
Solution B: Transfer

Solution A: Transfer about 43.35
slum phosphate and 1.65
2-1 volumetric flask. Dissofve In and dilute with water to
volume, and mix. Adjust with 1 N sodium hydroxide or
H of 6.0, and mix.
3169 of sodium

of so

of monobasic potas-
um hydroxide o a

roxide to a

2-1 volumetric flask, dissolve In and difute with water to

volume, and mix.

hase: Dissolve 4.3 g of sodium 1-octanesulion-
L of water. Adjust with phosphoric acid to a pH

3.5 PATENTS AND EXCLUSIVITIES

The Orange Book was searched on 5/15/2017.

Table 3 provides Orange Book patents for the Model Labeling (NDA 021830) and ANDA patent certifications.

(For applications that have no patents, N/A is entered in the patent number column)

Table 3: Impact of Model Labeling Patents on ANDA Labeling
Date of Llil:;;i:tg
Patent Patent
Npua;fl:‘;r E:'a::g::)n U::‘(‘:*L‘;e Patent Use Code Definition Certificatio|  Cert “g“te’
p n Submissio i
i out” or
“Noneﬂ)
6893662 N§§2115’ U-141 TREATMENT OF ULCERATIVE COLITIS iv 01/13/2016] None
Nov 15, .
8580302 2021 iv 01/13/2016] None
Nov 15, ;
9089492 2021 iv 01/13/2016] None
Reviewer Assessment:

Is the applicant’s “patent carve out” acceptable? NA

Reviewer Comments:

None

Table 4 provides Orange Book exclusivities for the Model Labeling and ANDA exclusivity statements.

Table 4: Impact of Model Labeling Exclusivities on ANDA Labels and Labeling

Labeling

Date of Impact

Exclusivity| Exclusivity - . Exclusivity Exclusivity| (enter
Code Expiration Exclusivity Code Definition Statement Submissio| “Carve-

n out” or

“None”)
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Table 4: Impact of Model Labeling Exclusivities on ANDA Labels and Labeling

NA | |

Reviewer Assessment:

Is the applicant’s “exclusivity carve out” acceptable? NA

Reviewer Comments:
NA

4. DESCRIPTION. HOW SUPPLIED AND MANUFACTURED BY STATEMENT

Tables 5, 6, and 7 describe any changes in the inactive ingredients, dosage form description, package sizes, and

manufacturer/distributor/packer statements of the Prescribing Information or Drug Facts for OTC products
when compared to the previous labeling review.

Reviewer Assessment:

Are there changes to the inactives in the DESCRIPTION section or Inactive Ingredients (OTC)? NO

Are there changes to the dosage form description(s) or package size(s) in HOW SUPPLIED or package size(s)

for OTC? YES

Are there changes to the manufacturer/distributor/packer statements? NO
If yes, then comment below in Tables 5. 6, and 7.

Table 5: Comparison of DESCRIPTION Section or Inactive Ingredients Subsection (OTC)

Previous Labeling Review

Currently Proposed

Assessment

[acetyltributyl citrate, colloidal silicone
dioxide, ferric oxide red, magnesium
stearate, methacrylic acid copolymer
type B, microcrystalline cellulose,
povidone, sodium starch glycolate, talc
nd titanium dioxide. The tablet is
printed with opacode black S-1-17823
hich contains following ingredients:
mmoenium hydroxide, butyl alcohol,
errosoferric oxide, isopropyl alcohol,
propylene glycol and shellac.

cetyltributyl citrate, colloidal silicone
ioxide, ferric oxide red, magnesium
tearate, methacrylic acid copolymer
pe B, microcrystalline cellulose,
ovidone, sodium starch glycolate, talc
nd titanium dioxide. The tablet is
rinted with opacode black S-1-17823
hich contains following ingredients:
mmonium hydroxide, butyl alcohol,

errosoferric oxide, isopropyl alcohol,

ropylene glycol and shellac.

No Change. Acceptable.

Table 6: Comparison of HOW SUPPLIED Section or Packaging Sizes for OTC Products

Storage

Previous Labeling Review

NDC 68382-435-28 in bottles of 180 tablets
NDC 68382-435-77 in cartons of 100 tablets (10 x 10 unit-dose)

Mesalamine Delayed-release Tablets, USP 800 mg are reddish-brown colored. capsule-
shaped. biconvex. enteric coated tablets. imprinted with “435” on one side and plain on
other side and are supplied as follows:

Store at 20° to 25°C (68° to 77°F) ISe[E] LJ;SP Controlled Room Temperature].
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Table 6: Comparison of HOW SUPPLIED Section or Packaging Sizes for OTC Products

Currently Proposed

Mesalamine Delayed-release Tablets, USP 800 mg are reddish-brown colored. capsule-
shaped, biconvex, enteric coated tablets, imprinted with “435” on one side and plain on
other side and are supplied as follows:

NDC 68382-435-28 1n bottles of 180 tablets
NDC 68382-435-77 in cartons of 100 tablets (10 x 10 unit-dose)

Storage
Store at 20° to 25°C (68 to 77°F) [See USP Controlled Foom Temperature].

Store and dispense in the original bottle, protect from moisture, and keep the bottle
tightly closed. Do not remove desiceant pouch (silica gel) from bottle.

Assessment

Storage statement has been revised to read “Store and dispense in the original bottle, protect from moisture, and
keep the bottle
tightly closed. Do not remove desiccant pouch (silica gel) from bottle.” according to the agency’s
recommendations.

Acceptable.

Table 7: Manufacturer/Distributor/Packer Statements

Previous Labeling Review

Currently Proposed

Assessment

Manufactured by:
Cadila Healthcare Ltd.
Ahmedabad, India

Distributed by:
Zvdus Pharmaceuticals USA Inc.
Pennington, NJ (8534

Manufactured by:
Cadila Healthcare Ltd.
Ahmedabad, India

Distributed by:
Zvdus Pharmaceuticals USA Inc.
Pennington, NJ 08534

No Change. Acceptable.

5. COMMENTS FOR CHEMISTRY REVIEWER

Describe issue(s) sent to and/or received from the chemistry (also known as drug product quality) reviewer:

Reviewer Comments:

Biopharmaceutics review not available. We will ask biopharmaceutics which test method was used for this
proposed drug product. Biopharmaceutics notified, 05/26/2017.

Response from Biopharmaceutics Reviewer, 06/21/2017:

There is only one USP method listed for this drug product and the applicant’s dissolution method and specs
match the USP method and specs. Therefore, no statement is needed in the description section.
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Mesalamine Delayed-Release Tablets

DEFINITION
Mesalamine Delayed

-Release Tablets contain NLT 90.09% and

NMT 110.0% of the labeled amount of mesalamine

{(CHNO3).
IDENTIFICATION
+ A INFRARED

ABsorRPTION (197K)

Sample solution: To about 50 mL of water add a quan-
powdered Tablets, nominally equivalent to

tity of finely

about 800 mg of mesalamine. Ball the mixture for

about 5 min, with constant stiring. Filter the hot solu-

tion, and aliow the flitrate to cool Collect the pracipl-

tated crystals, and d
Acceptance criterla:

ASSAY
» ProCEDURE

Mablle phase: Dissolve 4.3 g of sodium 1-octanesulfon-
ate In 1L of water. Adjust with phosphoric acid to a pH

at about 110
leet the requirements

ELT I

s = peak response of mesalamine from the

Standard solution
G = concentration of USP Mesalamine RS In the
Stondard solution (mg/mL})
Cy = nominal concentration of mesalamine In the
Sample solution (mg/mL)
Acceptance criterfa: 90.0%-110.0%
PERFORMANCE TESTS

+ DissoLumion (711)

Solutlon A: Transfer about 43.35 g of monobasic potas-
slum phosphate and 1.65 g of sodium hydroxide o a
2-1 volumetric flask. Dissolve In and dilute with water to
volume, and mix. Adjust with 1 N sodium hydroxide or
phosphoric acid to a pH of 6.0, and mix.

Solutlon B: Transfer 133.6 g of sodium hydroxide to a
2-1 volumetric flask, dissolve In and dllute with water to
volume, and mix.

6. COMMENTIS FOR OTHER REVIEW DISCIPLINES

Describe questions/issue(s) sent to and/or received from other discipline reviewer(s):

Reviewer Comments:

NA

7. OVERALL ASSESSMENT OF MATERIALS REVIEWED

Tables 8 and 9 provide a summary of recommendations for all labeling pieces for this application.

For each row, you MUST choose an item “Final, Draft, or “NA”. If you enter “NA” under the second column,
you do NOT need to enter “NA” for the remaining columns.

Table 8: Review Summary of Container Label and Carton Labeling

Final or Draft or Padkaging Sizas Submission Recommendati
NA ging Received Date on

: . 800 mqg ]
Container Final 180 Tablets in 1 Bottle 04/06/2017 Satisfactory

5 ; 800 mg ;
Blister Final 10 Tablets 04/06/2017 Satisfactory

800 mg

Carton Final 100 Tablets (10 x 10 Unit- 04/06/2017 Satisfactory

Dose)

(Other — specify)

Table 9 Review Summary

of Prescribing Information and Patient Labeling

Final or Draft or Revision Date and/or Submission Recommendati
NA Code Received Date on
Prescribing .
i Draft 02/2017 04/06/2017 Satisfactory
Medication Guide NA
Patient Information NA
SPL Data Elements NA 02/2017 04/06/2017 Satisfactory
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*** This document contains proprietary information that cannot be released to the public.***

LABELING REVIEW

Division of Labeling Review
Office of Regulatory Operations

Office of Generic Drugs (OGD)
Center for Drug Evaluation and Research (CDER)

Date of This Review | 12/6/2016

ANDA Number(s) | 203286

Review Number | 4

Applicant Name | Zydus Pharmaceuticals (USA) Inc.

Established Name & Strength(s) | NA

Proposed Proprietary Name | Mesalamine Delayed-release Tablets USP, 800 mg

Submission Received Date | 10/19/2015 and 6/10/2016

Labeling Reviewer | Chan Park

Labeling Team Leader | Lisa Kwok

Review Conclusion
[ ] ACCEPTABLE —No Comments.
[ ] ACCEPTABLE — Include Post Approval Comments

X Minor Deficiency* — Refer to Labeling Deficiencies and Comments for the Letter to Applicant.

*Please Note: The Regulatory Project Manager (RPM) may change the recommendation from Minor Deficiency to Easily
Correctable Deficiency if all other OGD reviews are acceptable. Otherwise, the labeling minor deficiencies will be included
in the Complete Response (CR) letter to the applicant.
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1. LABELING COMMENTS

1.1 LABELING DEFICIENCIES AND COMMENTS FOR LETTER TO APPLICANT

Labeling Deficiencies determined on December 6, 2016 based on your submission dated October 19,
2015 and June 10, 2016.

1. CONTAINER LABEL — The following comments are based on the Asacol® HD container label,
approved on May 5, 2016.
a.

(b) (4)

b. Revise the administration direction to read as follows:
Swallow Mesalamine Delayed-Release Tablets whole. Do not cut, break, or chew the
tablets.

c. Include the text “Dispense in original container” as does the Asacol® HD tablets label.

2. CARTON — 100 (10 x 10) Unit-dose Tablets

See comments under CONTAINER, whichever applicable.
3. PRESCRIBING INFORMATION

HOW SUPPLIED/STORAGE AND HANDLING

Revise the dispensing statement to read as follows:

Store and dispense in the original bottle, protect from moisture, and keep the bottle tightly closed. Do
not remove desiccant pouch (silica gel) from bottle.

4. STRUCTURED PRODUCT LABELING (SPL)
See comments under CONTAINER and PRESCRIBING INFORMATION.

Submit your revised labeling electronically. The prescribing information and any patient labeling should reflect
the full content of the labeling as well as the planned ordering of the content of the labeling. The container label
and any outer packaging should reflect the content as well as an accurate representation of the layout, color, text
size, and style.

To facilitate review of your next submission, please provide a side-by-side comparison of your proposed
labeling with your last submitted labeling with all differences annotated and explained. We also advise that you
only address the deficiencies noted in this communication.

However, prior to the submission of your amendment, please check labeling resources, including
DRUGS@FDA, the electronic Orange Book and the NF-USP online, for recent updates and make any
necessary revisions to your labels and labeling.

In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly updates of new
documents posted on the CDER web site at the following address —

http://www.accessdata.fda.gov/scripts/cder/daf
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1.2 POST APPROVAL REVISIONS

These comments will NOT be sent to the applicants at this time.
These comments will be addressed post approval (in the first labeling supplement review).
NA
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2. PREVIOUS LABELING REVIEW, DEFICIENCIES, FIRM’S RESPONSE, AND REVIEWER’S
ASSESSMENT

In this section, we include any previous labeling review deficiencies, the firm’s response and reviewer’s
assessment to firm’s response as well as any new deficiencies found in this cycle. Include the previous review
cycle and the review’s submission date(s).

Reviewer Comments: The below comments are from the labeling review C3 based on the submission
dated 6/23/2015. There was no deficiency, except the post-approval revision request:

HIGHLIGHTS
It is preferable to delete the designation “USP” from the title.

2.1 CONTAINER AND CARTON LABELS

Did the firm submit container and/or carton labels that were NOT requested in the previous labeling review?
NO

If yes, state the reason for the submission, and comment below whether the proposed revisions are acceptable or
deficient.

Reviewer Comments: The container was acceptable in the submission of 6/23/2015. However, it is
necessary to make further revisions based on the current container label for Asacol® HD Tablets.
(Approved 5/5/2016).

2.2 ADDITIONAL BACKGROUND INFORMATION PERTINENT TO THE REVIEW

In this section, include any correspondence or internal information pertinent to the review. Include the
correspondence(s) and/or information date(s).

Reviewer Comments: None

3. LABELING REVIEW INFORMATION AND REVIEWER ASSESSMENT

3.1 REGULATORY INFORMATION

Are there any pending issues in DLR’s SharePoint Repository files? NO
If Yes, please explain in section 2.2 Additional Background Information Pertinent to the Review

Is the drug product listed in the Policy Alert Tracker on OGD’s SharePoint? NO

If Yes, please explain.
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3.2 MODEL PRESCRIBING INFORMATION

Table 1: Review Model Labeling for Prescribing Information and Patient Labeling
(Check the box used as the Model Labeling)

XIMOST RECENTLY APPROVED NDA MODEL LABELING

(If NDA is listed in the discontinued section of the Orange Book, also enter ANDA model labeling
information.)

NDA# /Supplement# (S-000 if original): 021830/S-010

Supplement Approval Date: 5/5/2016

Proprietary Name: Asacol® HD Delayed-release tablets

Established Name; Mesalamine Delayed-release Tablets

Description of Supplement:

This supplement is for removal if the excipient dibytyl phthalate (DBT) and replacing it with alternate
dibutyl sebacate.(DBS).

NOTE: The above information is the only one appearing in the approval letter for the NDA021830/S-010,
approved 5/5/2016. However, the approved label and labeling contains more revisions in addition to the
change described above.

[ IMOST RECENTLY APPROVED ANDA MODEL LABELING
ANDA#/Supplement# (S-000 if original): Click here o enter text.
Supplement Approval Date: Click here to enter text.
Proprietary Name: Click here to enter iext.

Established Name: Click here to enter text.

Description of Supplement: Click here to enter text.

[ ] TEMPLATE (e.g., BPCA, PREA, Carve-out): Click here to enter text.

[ ] OTHER (Describe): Click here to enter text.

Reviewer Assessment:

Is the Prescribing Information same as the model labeling, except for differences allowed under
21 CFR 314.94(a)(8)? NO

Are the specific requirements for format met under 21 CFR 201.57(new) or 201.80(old)? YES
Does the Model Labeling have combined insert labeling for multiple dosage forms? NO

Reviewer Comments:

Labeling Deficiencies determined on December 6, 2016 based on your submission dated October 19, 2015 and

June 10, 2016.

1. CONTAINER LABEL — The following comments are based on the Asacol® HD container label,

approved on May 5, 2016.
d.

e. Rewvise the administration direction to read as follows:
Swallow Mesalamine Delayed-Release Tablets whole. Do not cut, break, or chew the
tablets.

f. Include the text “Dispense m original container” as does the Asacol® HD tablets label.



2. CARTON — 100 (10 x 10) Unit-dose Tablets
See comments under CONTAINER, whichever applicable.
3. PRESCRIBING INFORMATION
HOW SUPPLIED/STORAGE AND HANDLING
Revise the dispensing statement to read as follows:
Store and dispense in the original bottle, protect from moisture, and keep the bottle tightly closed. Do
not remove desiccant pouch (silica gel) from bottle.
4. STRUCTURED PRODUCT LABELING (SPL)
See comments under CONTAINER and PRESCRIBING INFORMATION.

3.3 MODEL CONTAINER LABELS
Model labels and carton labeling. [NDA 021830/S-010, approved May 5, 2016]

The revised container label appears to be a part of the labeling approved 5/5/2016 as it was attached at the end
of the package insert labeling, which was posted on the Drugs@FDA.
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NDC 0430-0784-27 Dispense in original container. Store at
controlled room temperature 20° - 25°C
(68° - 77° F) [See USP].
For the treatment of moderately active
A S acol HD ulcerative colitis, the recommended dose of
Azacol HD in adults is 1600 mg {two 800 mg
mesalamin e) tablets) thrae times daily {total daily dosage of
de&ayed refeaSE Latﬂn 4.8 grams) for 2 duration of & weaks.
[1x]
BUO Sae Package Outsert for Full Prascribing ]
mg per tablet Information. _g-=!h.
B gp Eq
Oa nat subistitiute oae Azacol HD Swallow Asacol HD tablets whole. Do not = = m=
800 mg bt for 0 mesaeine cut, break, or chew the tablets. =38 38
eyt wiense MAMOUAPTAES. g by Warner Chilcott Deutschland GmbH =59 =28
D-64331 Weiterstadt, Germany m o7 m®
_ Mkt. by: Wamer Chilcott {US), LLC EEmry
-==" " Rockaway, NJ 07866 =
1-800-521-8813 9

Under license from Medeva Suisse Pharma
AG (registered trademark owner).

000

0000

3.4 UNITED STATES PHARMACOPEIA (USP) & PHARMACOPEIA FORUM (PF)

We searched the USP and PF to determine if the drug product under review is the subject of a USP monograph
or proposed USP monograph.

Table 2: USP and PF Search Results
Date Monograph Monograph Title Packaging and Storage/Labeling
Searched ? YES or (NA if no monograph) Statements
NO (NA if no monograph)
us 12/6/2016 YES Mesalamine Delayed-release Packaging and storage — Preserve in tight
P Tablets containers
PF 12/6/2016 NA Click here to enter text. Click here to enter text.

Reviewer Comments:
Click here to enter text.

3.5 PATENTS AND EXCLUSIVITIES

The Orange Book was searched on 12/6/2016.
Table 3 provides Orange Book patents for the Model Labeling and ANDA patent certifications.

(For applications that have no patents, N/A is entered in the patent number column)

Table 3: Impact of Model Labeling Patents on ANDA Labeling

Patent | Date of Patent Labeling
Patent Use Code Definition Certificatio Cert Impact
n Submission

Patent Patent Patent
Number |Expiration|Use Code
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Table 3: Impact of Model Labeling Patents on ANDA Labeling

6893662 |11/15/2021] U-141 |TREATMENT OF ULCERATIVE COLITIS v 1/13/2016 None
8580302 |11/15/2021 v 1/13/2016 None
9089492 111/15/2021 v 1/13/2016

Reviewer Assessment:

2 (13

Is the applicant’s “patent carve out” acceptable? NA

Reviewer Comments:
None

Table 4 provides Orange Book exclusivities for the Model Labeling and ANDA exclusivity statements.

Table 4: Impact of Model Labeling Exclusivities on ANDA Labels and Labeling

Exclusivity| Exclusivity
Code Expiration

Exclusivity Code Definition

Exclusivity
Statement

Date of
Exclusivity| Labeling
Submissio| Impact

n

NA

Reviewer Assessment:

Is the applicant’s “exclusivity carve out” acceptable? NA

Reviewer Comments:
None

4. DESCRIPTION, HOW SUPPLIED AND MANUFACTURED BY STATEMENT

Tables 5, 6, and 7 describe any changes in the DESCRIPTION section, HOW SUPPLIED section and
manufacturing statements of the Prescribing Information when compared to the previous labeling review.

Reviewer Assessment:

Are there changes to the inactives in the DESCRIPTION section? NO

Are there changes to the dosage form description(s) or package size(s) in HOW SUPPLIED? YES
Are there changes to the manufacturing statements? NO
If yes, then comment below in Tables 5, 6, and 7.

Table 5: Comparison of DESCRIPTION Section

Previous Labeling Review

Currently Proposed

Assessment
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Table 5: Comparison of DESCRIPTION Section

Each mesalamine delayed-release
tablet contains 800 mg of
mesalamine. In addition, each tablet
contains the following inactive
ingredients: acetyltributyl citrate,

red, magnesium stearate, methacrylic
acid copolymer type B,
microcrystalline cellulose, povidone,
sodium starch glycolate, talc and
titanium dioxide. The tablet is printed
with opacode black S-1-17823 which
contains following ingredients:

ferrosoferric oxide, isopropyl alcohol,
propylene glycol and shellac.

mesalamine. In addition, each tablet

. - 7 . .’ . _|colloidal silicone dioxide, ferric oxide
colloidal silicone dioxide, ferric oxide . .
red, magnesium stearate, methacrylic

microcrystalline cellulose, povidone,

titanium dioxide. The tablet is printed
with opacode black S-1-17823 which

ammonium hydroxide, butyl alcohol, ferrosoferric oxide, isopropyl alcohol,

Each mesalamine delayed-release
tablet contains 800 mg of

contains the following inactive
ingredients: acetyltributyl citrate,
acid copolymer type B,
sodium starch glycolate, talc and
contains following ingredients:
ammonium hydroxide, butyl alcohol,

propylene glycol and shellac.

No change

Table 6: Comparison of HOW SUPPLIED Section

Previously Labeling Review

Currently Proposed

Assessment

Mesalamine Delayed-release Tablets,
USP 800 mg are reddish-brown
colored, capsule-shaped, biconvex,
enteric coated tablets, imprinted with
“435” on one side and plain on other

side and are supplied as follows:

NDC 68382-435-28 in bottles of 180

tablets
(b) (4)

NDC 68382-435-77 in cartons of 100
tablets (10 x 10 unit-dose

Mesalamine Delayed-release Tablets,
USP 800 mg are reddish-brown
colored, capsule-shaped, biconvex,
enteric coated tablets, imprinted with
“435” on one side and plain on other

side and are supplied as follows:

NDC 68382-435-28 in bottles of 180
tablets
NDC 68382-435-77 in cartons of 100
tablets (10 x 10 unit-dose)

(b) (4)

Table 7: Manufactured by statement

Previously Labeling Review

Currently Proposed

Assessment

Manufactured by:
Cadila Healthcare Ltd.
Ahmedabad, India

Distributed by:
Zydus Pharmaceuticals USA Inc.
Pennington, NJ 08534

Manufactured by:
Cadila Healthcare Ltd.
Ahmedabad, India

Distributed by:
Zydus Pharmaceuticals USA Inc.
Pennington, NJ 08534
Rev.: 05/16

No change

5. COMMENTS FOR CHEMISTRY REVIEWER

Describe issue(s) sent to and/or received from the chemistry (also known as drug product quality) reviewer:

Reviewer Comments:
None
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6. COMMENTS FOR OTHER REVIEW DISCIPLINES

Describe questions/issue(s) sent to and/or received from other discipline reviewer(s):

Reviewer Comments:
None

7. OVERALL ASSESSMENT OF MATERIALS REVIEWED

Tables 8 and 9 provide a summary of recommendations for each material analyzed in this review.

If this review is acceptable, then all pertinent labeling pieces must be entered for both tables.

For each row, if you enter “NA” under the second column, you do NOT need to enter “NA” for the remaining

columns.
Table 8: Review Summary of Container Label and Carton Labeling
Final or Draft or Packaging Sizes Submission Recommendati
NA Date on
Container Final Bottle of 180s O Revise
Blister Final 10s 2/24/2015 Satisfactory
Carton Final 100 (10 x 10s) 2/24/2015 Revise
(Other - specify) NA Click here to enter text. Click here to Click here to
enter text. enter text.

Table 9 Review Summary

of Prescribing Information and Patient Labeling

Final or Draft or Revision Date and/or Submission Recommendati
NA Code Date on

Prescribing Final 5/2016 6/10/2016 Revise

Information

Medication Guide NA Click here to enter text. Click here to Click here to
enter text. enter text.

Patient Information NA Click here to enter text. Click here to Click here to
enter text. enter text.

SPL Data Elements 5/2016 6/10/2016 Satisfactory

* Post-approval revision
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LABELING REVIEW

Division of Labeling Review

Office of Regulatory Operations
Office of Generic Drugs (OGD)
Center for Drug Evaluation and Research (CDER)

Date of This Review

6/26/2015

ANDA Number(s)

203286

Review Number

3

Applicant Name

Zydus Pharmaceuticals (USA) Inc.

Established Name & Strength(s)

NA

Proposed Proprietary Name

Mesalamine Delayed-release Tablets USP, 800 mg

Submission Received Date

6/23/2015

Labeling Reviewer

Chan Park

Labeling Team Leader

Lisa Kwok

Review Conclusion

[ ] ACCEPTABLE —No Comments.
X] ACCEPTABLE — Include Post Approval Comments

[ ] Minor Deficiency* — Refer to Labeling Deficiencies and Comments for the Letter to Applicant.

*Please Note: The Regulatory Project Manager (RPM) may change the recommendation from Minor Deficiency to Easily
Correctable Deficiency if all other OGD reviews are acceptable. Otherwise, the labeling minor deficiencies will be included
in the Complete Response (CR) letter to the applicant.
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1. LABELING COMMENTS

1.1 LABELING DEFICIENCIES AND COMMENTS FOR LETTER TO APPLICANT
None

1.2 POST APPROVAL REVISIONS

These comments will NOT be sent to the applicants at this time.
These comments will be addressed post approval (in the first labeling supplement review).

HIGHLIGHTS
It is preferable to delete the designation “USP” from the title.
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2. PREVIOUS LABELING REVIEW. DEFICIENCIES. FIRM’S RESPONSE., AND REVIEWER’S
ASSESSMENT

In this section, we include any previous labeling review deficiencies, the firm’s response and reviewer’s
assessment. Include the previous review(s) finalized date(s). 6/3/2015

Reviewer Comments: The sponsor addressed all comments adequately.

1. CONTAINER- 180s e
(b) (4)

2 PRESCRIBING INFORMATION
a. ®'® _ Revise this section to read as follows:
HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use MESALAMINE
DELAYED-RELEASE TABLETS safely and effectively. See Full Prescribing
Information for MESALAMINE DELAYED-RELEASE TABLETS.

) @)
MESALAMINE delayed-release Tablets,

1. 11 DESCRIPTION:
It appears that the imprinting ink is changed from to “Opacode
black S-1-17823 in this current submission. Please justify this change with supporting
documents, and/or comment.

(b} (4)

1ii. 12.3 Pharmacokinetics — B

2.1 CONTAINER AND CARTON LABELS

Did the firm submit container and/or carton labels that were NOT requested in the previous labeling review?
NO

If yes, state the reason for the submission, and comment below whether the proposed revisions are acceptable or
deficient.

Reviewer Comments:

2.2 ADDITIONAL BACKGROUND INFORMATION PERTINENT TO THE REVIEW

In this section, include any correspondence or internal information pertinent to the review. Include the
correspondence(s) and/or information date(s).
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Reviewer Comments: See below regarding change of the imprinting ink.

From: Park, Chan H

Sent: Friday, June 26, 2015 12:00 PM
To: Majumder, Quamrul

Subject: ANDA 03286 (Mesalamine)
Importance: High

Hello Quamrul,
It is for your information, In response to the labeling comment regarding the change of the imprinting ink, the sponsor

Responded as follows in the labeling amendment dated 6/23/2015. The sponsor will address this in the first annual
report, which is believed to be acceptable per the Agency’s guidance.

ii. 11 DESCRIPTION: o
It appears that the imprinting ink is changed from to
“Opacode black S-1-17823 in this current submission. Please justify this change with
supporting documents, and/or comment.

RESPONSE:

(b} (4)

The comparative qualitative and quantitative compositions of both inks are provided in the below
table for the Agency’s ready reference.

@ Opacode Black S-1-17823 (Currently in use)

|
Ingredient name Yo wiw |
Shellac L — (Y4
b} (4)
Isopropvl aleohol (USP, (b) (4}
(b 4)y— m—
Sbutyl alcohol NF

Propylene glycol
(b) (4)

Ammonium hydroxide| ®ENE Fe@)
(b) (4)

From: Majumder, Quamrul

Sent: Friday, June 26, 2015 12:02 PM
To: Park, Chan H

Subject: RE: ANDA 03286 (Mesalamine)

Hi Chan

Thank you for sharing the info.
We already have sent the question to the firm and awaits their response.

-Thanks,
Quamrul Majumder,

4|Page


http:11pportin.1t

3. LABELING REVIEW INFORMATION AND REVIEWER ASSESSMENT

3.1 REGULATORY INFORMATION

Are there any pending issues in DLR’s SharePoint Repository files? NO
If Yes, please explain in section 2.2 Additional Background Information Pertinent to the Review

Is the drug product listed in the Policy Alert Tracker on OGD’s SharePoint? NO

If Yes, please explain.

3.2 MODEL PRESCRIBING INFORMATION

Table 1: Review Model Labeling for Prescribing Information and Patient Labeling
(Check the box used as the Model Labeling)

[_IMOST RECENTLY APPROVED NDA MODEL LABELING
(If NDA is listed in the discontinued section of the Orange Book, also enter ANDA model labeling information.)
NDA# /[Supplement# (S-000 if original): 021830/S006
Supplement Approval Date: 10/18/2013
Proprietary Name: Asacol HD Delayed-release tablets

Established Name; Mesalamine Delayed-release Tablets
Description of Supplement:

This “Prior Approval” supplemental new drug application proposes the addition of information
to the pediatric use section of the prescribing information.

[_IMOST RECENTLY APPROVED ANDA MODEL LABELING
ANDA#/Supplement# (S-000 if original):
Supplement Approval Date:
Proprietary Name:
Established Name:
Description of Supplement:

[ | TEMPLATE (e.g., BPCA, PREA, Carve-out):

[ | OTHER (Describe):

Reviewer Assessment:

Is the Prescribing Information same as the model labeling, except for differences allowed under
21 CFR 314.94(a)(8)? YES

Are the specific requirements for format met under 21 CFR 201.57(new) or 201.80(0ld)? YES
Does the Model Labeling have combined insert labeling for multiple dosage forms? NO

Reviewer Comments:

3.3 MODEL CONTAINER LABELS
Model labels and carton labeling. [ DailyMeds, Rev. 4/2015]

th
5

¥

| 2




Asacol 1D

NDC 0430-0783-27

(mesalamineg)
Oelayed-release tablets

800 mg per tablet

Not Bioequivalent
to Asacol

Store at controlled room temperature
20° - 25° C (68° - 77° F) [See USP].

For the treatment of moderately active
ulcerative colitis, the recommended dose of
Asacol HD in adults is two 800 mg tablets to
be taken three times daily with or without
food, for a total daily dose of 4.8 g, for a
duration of 6 weeks,

See Package Outsert for Full Prescribing
Information.

Do not break, crush, or chew the tablet.
Swallow whole with water.

Mfg. by: Warner Chilcott Deutschland GmbH
D-64331 Weiterstadt, Germany

Mkt. by: Warner Chilcott (US), LLC
Rockaway, NJ 07866

1-800-521-8813

Under license from Medeva Suisse Pharma
AG (registered trademark owner).

US Patent Nos. 5,541,170; 5,541,171: and
6,893,662. Other patents pending.

0783G041

EXP 10000239
LOT

5

0430-0783-27

(0

N3

3.4 UNITED STATES PHARMACOPEIA (USP) & PHARMACOPEIA FORUM (P

We searched the USP and PF to determine if the drug product under review is the subject of a USP monograph
or proposed USP monograph.

Table 2: USP and PF Search Results

Date Monograph? Monograph Title Packaging and Storage/Labeling Statements
Searched YES or NO (NA if no monograph) (NA if no monograph)
UsSP 6/26/2015 YES Mesalamine Delayed-release Tablets Packaging and storage — Preserve in tight containers
PF 6/26/20156 NA Click here fo enter text Click here to enter text.

Reviewer Comments:

3.5 PATENTS AND EXCLUSIVITIES

The Orange Book was searched on 6/26/2015.
Table 3 provides Orange Book patents for the Model Labeling and ANDA patent certifications.

(For applications that have no patents, N/A is entered in the patent number column)

Table 3: Impact of Model Labeling Patents on ANDA Labeling

Patent Patent Patent Patent Use Code Definition Patent |Date of Patent Cerf| Labeling Impact
Number | Expiration | Use Code Certification| Submission
6893662 | 11/15/2021 U-141 TREATMENT OF ULCERATIVE COLITIS [\ 7/15/2014 None
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Table 3: Impact of Model Labeling Patents on ANDA Labeling

6580302 | 11/15/2021 | | | [ 7150014 | None

Reviewer Assessment:

| Is the applicant’s “patent carve out” acceptable? NA

Reviewer Comments:

Click here to enter text.

Table 4 provides Orange Book exclusivities for the Model Labeling and ANDA exclusivity statements.

Table 4: Impact of Model Labeling Exclusivities on ANDA Labels and Labeling

Exclusivity | Exclusivity i Labeling
R Exclusivity Code Definition Exclusivity Statement | Exclusivity
Code Expiration L Impact
Submission
NA
Reviewer Assessment:

| Is the applicant’s “exclusivity carve out” acceptable? NA

Reviewer Comments:
Click here to enter text.
4. DESCRIPTION. HOW SUPPLIED AND MANUFACTURED BY STATEMENT

Tables 5, 6, and 7 describe any changes i the DESCRIPTION section, HOW SUPPLIED section and
manufacturing statements of the Prescribing Information when compared to the previous labeling review.

Reviewer Assessment:

Are there changes to the inactives in the DESCRIPTION section? NO

Are there changes to the dosage form description(s) or package size(s) m HOW SUPPLIED? NO
Are there changes to the manufacturing statements? NO

If yes, then comment below in Tables 5, 6, and 7.

Table 5: Comparison of DESCRIPTION Section

Previous Labeling Review Currently Proposed Assessment

Each mesalamine delayed-release tablet
contains 800 mg of mesalamine. In
addition, each tablet contains the following
inactive ingredients: acetyltributyl citrate,
colloidal silicone dioxide, ferric oxide
red, magnesium stearate, methacrylic acid

copolymer type B, microcrystalline cellulose,| . : : :
; : microcrystalline cellulose, povidone, sodium
povidone, sodium starch glycolate, talc and i o
titansani dicx de. The fablet is vrintad with starch glycolate, talc and titanium dioxide.
e The tablet is printed with opacode black S-1-

v maleiar g 8'1-_"323 which contains | 47693 \upich contains following ingredients:
following ingredients: ammonium hydroxide, ammonium hydroxide, butyl alcohol
butyl alcohol, ferrosoferric oxide, isopropyl farosolanie oxlde ise,propyl alcohoi

alcohol, propylene glycol and shellac. propylene glycol and shellac.

Each mesalamine delayed-release tablet
contains 800 mg of mesalamine. In addition,
each tablet contains the following inactive
ingredients: acetyltributyl citrate, colloidal
silicone dioxide, ferric oxide red, magnesium

stearate, methacrylic acid copolymer type B, No change

Table 6: Comparison of HOW SUPPLIED Section
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Table 6: Comparison of HOW SUPPLIED Section

Distributed by:
Zydus Pharmaceuticals USA Inc.
Pennington, NJ 08534

Distributed by:
Zydus Pharmaceuticals USA Inc.
Pennington, NJ 08534

Previously Labeling Review Currently Proposed Assessment
Mesalamine Delayed-release Tablets, USP Mesalamine Delayed-release Tablets, USP
800 mg are reddish-brown colored, 800 mg are reddish-brown colored, capsule-
capsule-shaped, biconvex, enteric coated shaped, biconvex, enteric coated tablets,
tablets, imprinted with “435” on one imprinted with “435” on one side and plain on
ide and plain on other side and are supplied other side and are supplied as follows:
Es follows: i
NDC 68382-435-28 in bottles of 180 tablets
NDC 68382-435-28 in bottles of 180 tablets e
©® | NDC 68382-435-77 in cartons of 100 tablets
NDC 68382-435-77 in cartons of 100 tablets (10 x 10 unit-dose
(10 x 10 unit-dose)
Table 7: Manufactured by statement
Previously Labeling Review Currently Proposed Assessment
Manufactured by: Manufactured by:
Cadila Healthcare Ltd. Cadila Healthcare Ltd.
Ahmedabad, India Ahmedabad, India
No change

5. COMMENTS FOR CHEMISTRY REVIEWER

Describe issue(s) sent to and/or received from the chemistry (also known as drug product quality) reviewer:

Reviewer Comments:

Click here to enter text.

6. COMMENTS FOR OTHER REVIEW DISCIPLINES

Describe questions/issue(s) sent to and/or received from other discipline reviewer(s):

Reviewer Comments:

7. OVERALL ASSESSMENT OF MATERIALS REVIEWED

Tables 8 and 9 provide a summary of recommendations for each material analyzed in this review.

If this review is acceptable, then all pertinent labeling pieces must be entered for both tables.

For each row, if you enter “NA” under the second column, you do NOT need to enter “NA” for the remaining

columns.
Table 8: Review Summary of Container Label and Carton Labeling
Final or Draft or NA Packaging Sizes Submission Date | Recommendation
Container Final Bottle of 180s R - AC
Blister Final 10s 2/24/2015 AC
Carton Final 100 (10 x 10s) 2/24/2015 AC
(Other — specify)

Table 9 Review Summary of Prescribing Information and Patient Labeling
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Final or Draft or NA

Revision Date and/or Code

Submission Date

Recommendation

Prescribing Information Final 6/2015 6/23/2015 AC*
Medication Guide

Patient Information

SPL Data Elements 6/2015 6/23/2015 AC

* Post-approval revision
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*** This document contains proprietary information that cannot be released to the public.***

LABELING REVIEW

Division of Labeling Review

Office of Regulatory Operations
Office of Generic Drugs (OGD)
Center for Drug Evaluation and Research (CDER)

Date of This Review

6/1/2015

ANDA Number(s)

203286

Review Number

2

Applicant Name

Zydus Pharmaceuticals (USA) Inc.

Established Name & Strength(s)

Mesalamine Delayed-release Tablets USP, 800 mg

Proposed Proprietary Name

NA

Submission Received Date

2/24/2015

Labeling Reviewer

Chan Park

Labeling Team Leader

Lisa Kwok

Review Conclusion

[ ] ACCEPTABLE —No Comments.
[ ] ACCEPTABLE — Include Post Approval Comments

X Minor Deficiency* — Refer to Labeling Deficiencies and Comments for the Letter to Applicant.

*Please Note: The Regulatory Project Manager (RPM) may change the recommendation from Minor Deficiency to Easily
Correctable Deficiency if all other OGD reviews are acceptable. Otherwise, the labeling minor deficiencies will be included
in the Complete Response (CR) letter to the applicant.
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1. LABELING COMMENTS

1.1 LABELING DEFICIENCIES AND COMMENTS FOR LETTER TO APPLICANT

1. CONTAINER- 180s N —

2. PRESCRIBING INFORMATION

5)@) : : :
a — Revise this section to read as follows:

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use MESALAMINE
DELAYED-RELEASE TABLETS safely and effectively. See Full Prescribing Information
for MESALAMINE DELAYED-RELEASE TABLETS.

() (4)
MESALAMINE delayed-release Tablets,

ii. 11 DESCRIPTION:
It appears that the imprinting ink 1s changed from to “Opacode
black S-1-17823 in this current submission. Please justify this change with supporting
documents, and/or comment.

(b) (4)

1il. 12.3 Pharmacokinetics — iy

Submit your revised labeling electronically in final print format.

To facilitate review of your next submission, please provide a side-by-side comparison of your proposed
labeling with your last submitted labeling with all differences annotated and explained.

Prior to the submission of your amendment, please check labeling resources, including DRUGS@FDA, the
electronic Orange Book and the NF-USP online, for recent updates and make any necessary revisions to your
labels and labeling.

In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly updates of new
documents posted on the CDER web site at the following address —

http://service.govdeliverv.com/service/subscribe.html?code=USFDA 17

1.2 POST APPROVAL REVISIONS

These comments will NOT be sent to the applicants at this time.
These comments will be addressed post approval (in the first labeling supplement review).

NA

2. PREVIOUS LABELING REVIEW. DEFICIENCIES. FIRM’S RESPONSE., AND REVIEWER’S
ASSESSMENT

In this section, we include any previous labeling review deficiencies, the firm’s response and reviewer’s
assessment. Include the previous review(s) finalized date(s). 4/23/2013
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Reviewer Comment:

1.  CONTAINER - @€ 180s

3 BLISTER — 10s

If space permits, include the phrase “Made in India”.
3. INSERT
a. GENERAL

1. Please refer to 21 CFR 201.56(d) regarding PLR format for the final printed
labeling. Please ensure that the ]nghhght sections and the entire insert can easily
be read and that the point type not be smaller than 6.
1. Please replace “Asacol-HD” with either “mesalamine delayed-release tablets’ ﬂ
depending on the context throughout the text.

b.  DESCRIPTION

c 8 USE IN SPECIFIC POPULATIONS — 8.1 Pregnancy

Revise this subsection heading to read "Pre gnancy:
. Werefer you to CFR 201.57(9)(A)(3).

2.1 CONTAINER AND CARTON LABELS

Did the firm submit container and/or carton labels that were NOT requested in the previous labeling review?
NO
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If yes, state the reason for the submission, and comment below whether the proposed revisions are acceptable or
deficient.

Reviewer Comments:

2.2 ADDITIONAL BACKGROUND INFORMATION PERTINENT TO THE REVIEW

In this section, include any correspondence or internal information pertinent to the review. Include the
correspondence(s) and/or information date(s).

Reviewer Comments:

(b) {4)
a.

b. The RLD contains “Dibutyl Phthalate (DBP)”, which can cause significant adverse events. The ANDA does
not contain this as an mactive ingredient, so all information associated with DBP was carved-out from the insert
labeling.

3. LABELING REVIEW INFORMATION AND REVIEWER ASSESSMENT

3.1 REGULATORY INFORMATION

Are there any pending issues in DLR’s SharePoint Repository files? NO
If Yes, please explain in section 2.2 Additional Background Information Pertinent to the Review

Is the drug product listed in the Policy Alert Tracker on OGD’s SharePoint? NO

If Yes, please explain.

3.2 MODEL PRESCRIBING INFORMATION

Table 1: Review Model Labeling for Prescribing Information and Patient Labeling
(Check the box used as the Model Labeling)

[ IMOST RECENTLY APPROVED NDA MODEL LABELING
(If NDA is listed in the discontinued section of the Orange Book, also enter ANDA model labeling information.)
NDA# [Supplement# (S-000 if original): 021830/S006
Supplement Approval Date: 10/18/2013
Proprietary Name: Asacol HD Delayed-release tablets

Established Name; Mesalamine Delayed-release Tablets
Description of Supplement:

Thas “Prior Approval” supplemental new drug application proposes the addition of information
to the pediatric use section of the prescribing information.

[ IMOST RECENTLY APPROVED ANDA MODEL LABELING
ANDA#/Supplement# (S-000 if original):
Supplement Approval Date:
Proprietary Name:
Established Name:
Description of Supplement:
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Table 1: Review Model Labeling for Prescribing Information and Patient Labeling
(Check the box used as the Model Labeling)

[ | TEMPLATE (e.g., BPCA, PREA, Carve-out):

[ | OTHER (Describe):

Reviewer Assessment:

Is the Prescribing Information same as the model labeling, except for differences allowed under

21 CFR 314.94(a)(8)? YES
Are the specific requirements for format met under 21 CFR 201.57(new) or 201.80(old)? YES
Does the Model Labeling have combined insert labeling for multiple dosage forms? NO

Reviewer Comments:

3.3 MODEL CONTAINER LABELS
Model labels and carton labeling. [DailyMeds, Rev.4/2015]

NDC 0430-07e3-27  Store at controlled room temperature
20° - 25° C (68° - 77° F) [See USP].

For the treatment of moderately active

0 “ ulcerative colitis, the recommended dose of
As a col b Asacol HD in adults is two 800 mg tablets to
be taken three times daily with or without

(Mmesalamine) food, for a total daily dose of 4.8 g, for a
Oelayed-release tablets ~ duration of 6 weeks.
800 See Package Outsert for Full Prescribing
mg per tablet Information.
Do not break, crush, or chew the tablet.
Not Bioequivalent Swallow whole with water.
to Asacol Mg, by: Warner Chilcott Deutschland GmbH

D-64331 Weiterstadt, Germany

MKkt. by: Warner Chilcott (US), LLC
Rockaway, NJ 07866

1-800-521-8813

Under license from Medeva Suisse Pharma
AG (registered trademark owner).

US Patent Nos. 5,541,170; 5,541,171; and
6,893,662 Other patents pending.

CHILCOTT 0783G041

EXP 10000239
LOT
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3.4 UNITED STATES PHARMACOPEIA (USP) & PHARMACOPEIA FORUM (PF)

We searched the USP and PF to determine if the drug product under review is the subject of a USP monograph
or proposed USP monograph.

Table 2: USP and PF Search Results

Date Monograph? Monograph Title Packaging and Storage/Labeling Statements
Searched YES or NO (NA if no monograph) (NA if no monograph)
UsSP 6/3/2015 YES Mesalamine Delayed-release Tablets Packaging and storage — Preserve in tight containers
PF 6/3/2015 NA Click here to enter text. Slick here to enter text

Reviewer Comments:

3.5 PATENTS AND EXCLUSIVITIES

The Orange Book was searched on 6/3/2015.
Table 3 provides Orange Book patents for the Model Labeling and ANDA patent certifications.

(For applications that have no patents, N/A is entered in the patent number column)

Table 3: Impact of Model Labeling Patents on ANDA Labeling
Date of :
Pt Pa-lten.t Patory Patent Use Code Definition P‘a ?ent. Patent Cert Labeling
Number Expiration | Use Code Certification i Impact
Submission
6893662 11/15/2021 U-141 TREATMENT OF ULCERATIVE COLITIS v 7115/2014 None
6580302 11/15/2021 7/115/2014 None
Reviewer Assessment:
Is the applicant’s “patent carve out” acceptable? NA
Reviewer Comments:
Click here to enter text.
Table 4 provides Orange Book exclusivities for the Model Labeling and ANDA exclusivity statements.
Table 4: Impact of Model Labeling Exclusivities on ANDA Labels and Labeling
g s Date of :
Exchushily EXCI,U s“."ty Exclusivity Code Definition Exclusivity Statement | Exclusivity Laheling
Code Expiration o Impact
Submission
NA
Reviewer Assessment:

Is the applicant’s “exclusivity carve out” acceptable? NA

Reviewer Comments:

Click here to enter text.

4. DESCRIPTION. HOW SUPPLIED AND MANUFACTURED BY STATEMENT

Tables 5, 6, and 7 describe any changes in the DESCRIPTION section, HOW SUPPLIED section and
manufacturing statements of the Prescribing Information when compared to the previous labeling review.

Reviewer Assessment:

Are there changes to the inactives in the DESCRIPTION section? YES
Are there changes to the dosage form description(s) or package size(s) in HOW SUPPLIED? YES
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Are there changes to the manufacturing statements? NO
If yes, then comment below in Tables 5, 6, and 7.

Table 5: Comparison of DESCRIPTION Section

Previous Labeling Review

(b} (4)

Currently Proposed

Assessment

Each mesalamine delayed-
release tablet contains 800 mg
of mesalamine. In addition,
each tablet contains the
following inactive ingredients:
acetyltributyl citrate, colloidal
silicone dioxide, ferric oxide
red, magnesium stearate,
methacrylic acid copolymer type
B, microcrystalline cellulose,
povidone, sodium starch

glycolate, talc and titanium (Created an issue to the chemist in the GDRP)

dioxide. The tablet is printed
with opacode black S-1-17823
which contains following
ingredients: ammonium
hydroxide, butyl alcohol,
ferrosoferric oxide, 1sopropyl
alcohol, propylene glycol and
shellac.

The imprintina ink changed from

to “opacode black S-1-

17823.

L) (4)

Table 6: Comparison of HOW SUPPLIED Section

Previously Labeling Review

Currently Proposed

Assessment

b} (4

Mesalamine Delayed-release
Tablets, USP 800 mg are
reddish-brown colored,

capsule-shaped, biconvex, enteric
coated tablets, imprinted with
“435” on one

side and plain on other side and are
supplied as follows:

NDC 68382-435-28 in bottles of

NDC 68382-435-77 1n cartons of

180 tablets
() (4)

100 tablets (10 x 10 unit-dose)

(b) (4)

Table 7: Manufactured by statement
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Table 7: Manufactured by statement

—Previousiy tabeting Review Currently Proposed Assessment
Manufactured by:
Cadila Healthcare Ltd. Manufactured by:
Ahmedabad. India Cadila Healthcare Ltd.
’ Ahmedabad, India
w2 No change
Distributed by: Distributed by:
Zydus Pharmaceuticals USA Inc. Zydus Pharmaceuticals USA Inc.
Pennington, NJ 08534 Pennington, NJ 08534

5. COMMENTS FOR CHEMISTRY REVIEWER

Describe issue(s) sent to and/or received from the chemistry (also known as drug product quality) reviewer:

(b (4)
a.

The chemistry review does not make reference to these package configurations.

b. Created an issue i the GDRP for consult to the quality reviewer regarding the change of the imprinting ink
described above. Here is the response from the Quality reviewer:

From: Majumder, Quamrul

Sent: Friday, June 05, 2015 11:10 AM
To: Park, Chan H

Subject: RE: ANDA 203286 (Mesalamine)

Chan

You have asked these questions in the GDRP ...How do | add response back ?

So I'm responding in email.

Yes you are right the sponsor had changed the imprinting ink from ¥ 10 “opacode black 5-1-
17823 i

Packing configuration has been changed and it is acceptable but we still wanted them perform an in-use stability studies
on tablets in highest count bottle to determine the effect of repeated opening and closing of pharmacy/patient bottles
during routine use by customer and/or patient.

-Thanks,
Quamrul Majumder,

Reviewer Comments:

Click here to enter text.
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6. COMMENTS FOR OTHER REVIEW DISCIPLINES

Describe questions/issue(s) sent to and/or received from other discipline reviewer(s):

Reviewer Comments:

7. OVERALL ASSESSMENT OF MATERIALS REVIEWED

Tables 8 and 9 provide a summary of recommendations for each material analyzed in this review.

If this review 1s acceptable, then all pertinent labeling pieces must be entered for both tables.

For each row, if you enter “NA” under the second column, you do NOT need to enter “NA” for the remaining

columns.
Table 8: Review Summary of Container Label and Carton Labeling
Final or Draft or NA Packaging Sizes Submission Date | Recommendation
Container Final 180s, " 212412015 NAC
Blister Final 10s 2/24/2015 AC
Carton Final 100 (10 x 10) Unit-dose Tablets 212412015 AC

(Other — specify)

Table 9 Review Summary of Prescribing Information and Patient Labeling

Final or Draft or NA

Revision Date and/or Code

Submission Date

Recommendation

Prescribing Information Final 8/2014 212412015 NAC
Medication Guide

Patient Information

SPL Data Elements 812014 212412015 AC

* Post-approval revision




PROFESSIONAL LABELING REVIEW
DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

ANDA Number: 203286
Applicant's Name: Zydus Pharmaceuticals (USA) Inc.
Submission Date: July 12, 2011 (Original)

Established Name: M esalamine Delayed-release Tablets USP, 800 mg

Labeling Comments below are considered:
[ ] NOT easily correctable (applicant cannot respond within 10 business days)
X Easily correctable (respond within 10 business days)

[ ] No Comments (Labeling Approval Summary or Tentative Approval Summary)

Labeling Deficiencies determined on April 21, 2013 based on your submission dated July 12, 2011

1. CONTAINER ®©© 180s, O

(b) (4)

2. BLISTER-10s
If space permits, include the phrase “Made in India’.
3. INSERT
a GENERAL
i Please refer to 21 CFR 201.56(d) regarding PLR format for the final printed labeling. Please

ensure that the highlight sections and the entire insert can easily be read and that the point

type not be smaller than 6.
Reference ID: 3297440



1.  Please replace “Asacol-HD” with | ®®“mesalamine delayed-release tablets” @@
T o@

by (4
il (b} (4)

b.  DESCRIPTION
() 4)

¢. 8 USE IN SPECIFIC POPULATIONS — 8.1 Pregnancy: i

Revise this subsection heading to read "Pregnancy: s

We refer you to CFR 201.57(9)(A)(3).
Submit your revised labeling electronically in final print format.

To facilitate review of your next submission, please provide a side-by-side comparison of your proposed
labeling with your last submitted labeling with all differences annotated and explained.

Prior to the submission of your amendment, please check labeling resources, including DRUGS@FDA, the
Electronic Orange Book and the NF-USP online, for recent updates and make any necessary revisions to your
labels and labeling.

In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly updates of new
documents posted on the CDER web site at the following address -
http://service.govdelivery.com/service/subsecribe.html?code=USFDA 17

Note RPM - Labeling comments end here

NOTES/QUESTIONS TO THE CHEMIST: None

FOR THE RECORD:

1. MODEL LABELING — Asacol HD Delayed-Release Tablets, 800 mg, (NDA 021830/S-005), approved
May 24, 2010. It is still current as of the 4/22/2013.

Reference ID: 3297440
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New NDC 0430-0783-27 Store at controlled room temperature
NDC Number

New 20° - 25° C (68° - 77° F) [See USP].
Tablet ID
" For the treatment of moderately active

ulcerative colitis, the recommended dose of
AS a col H D Asacol HD in adults is two 800 mg tablets to
be taken three times daily with or without

ﬁm esalamin &) food, for a total daily dose of 4.8 g, for a
delayed-release tablets duration of 6 weeks.
800 See Package Outsert for Full Prescribing
mg per tablet Information.
Do not break, crush, or chew the tablet.
Not Binequwalant Swallow whole with water.
130 ASEGDI Mfg. by: Warner Chilcott Deutschland GmbH

D-64331 Weiterstadt, Germany

Mkt. by: Warner Chilcott (US), LLC
Rockaway, NJ 07866

1-800-521-8813

Under license from Medeva Suisse Pharma
AG (registered trademark owner).

LS Patent Nos. 5,541,170; 5,541,171; and
6,893,662. Other patents pending.

I ' = EXP 0783G040
180 Tﬂblﬂts asacni HD com

2. ThisisFIRST GENERIC for the 800 mg strength. This drug product is also available in 400 mg and
1.2 gm strength.

3. USP 35 Drug Product Monograph — yes (4/19/2013):

Packaging and storage — Preserve in tight containers
PF 36: No new information for the drug product.

Reference ID: 3297440



4. PATENTS AND EXCLUSIVITIES Patent Data (4/19/2013)
Patent Data

Appl Prod Patent Patept . Pategt . Patent Use abraling Hupct
No No No Expiration Certification Code

N021830 001 5541170 Jul 30, 2013 I U-141 NONE
NO021830 001 5541171 Jul 30, 2013 111 U-141 NONE
N021830 001 6893662 Nov 15, 2021 v U-141 NONE

Exclusivity Data
There 1s no unexpired exclusivity for this product.

4. INACTIVE INGREDIENTS:
The listing of inactive ingredients in the DESCRIPTION section of the package insert is consistent with the
listing of inactive ingredients found in the statement of components and composition.

Insert - Each mesalamine delayed-release tablet contains 800 mg of mesalamine. In addition, each tablet
contains the following inactive ingredients: acetyltributyl citrate, colloidal silicone dioxide, ferric oxide red,
magnesium stearate, methacrylic acid copolymer type B, microerystalline cellulose, povidone, sodium starch
glycolate, talc and titanium dioxide. The tablet is printed with opacode black fia

Quality 3.2.p.1

[ngredient (Trade name, if any) Pharmaceutical Function(s)

Mesalamine, USP Active pharmaceutical ingredient
Sodium Starch Glycolate, NF 2| e
Colloidal Silicon Dioxide, NF

(b) (4)

Magnesium Stearate, NF

Microerystalline Cellulose, NF by ()

(b) (4) USP

1 ©) @)
Povidone

Talc, USP

Methacrylic Acid Copolymer, NF - Type B

(Eudragit S ®“

Acetyltributyl Citrate, NF

Titanium Dioxide, USP e
Ferric Oxide Red, NF

[sopropyl Alcohol, USP*
() (4)

(b) (4)

(b) (4)

Reference ID: 3297440
(5)(4)



‘Maximum Daily Dose: 4.8 mg/day

Strenﬁil 800mg

5. MANUFACTURING FACILITY
Cadila Healthcare Limited .

Ahemdabad [0
India

6. PRODUCT DESCRIPTION: Consistent with Quality 3.2.p.1 section

RLD:

ANDA: Insert - Mesalamine delayed-release tablets are available as reddish-brown colored, capsule-shaped,
biconvex, enteric coated tablets imprinted with “435” on one side and plain on other side.

Quality 3.2.P.1.1 (Dosage form)
Reddish brown colored capsule shaped, biconvex enteric coated tablets imprinted with “435” on one side
and plain on other side.

7. CONTAINER/CLOSURE SYSTEM:

CRC: Child Resistant Closure; NCRC: Non Child Resistant Closure

Blister Pack (Push through) - 10's Counts




10 Tablets 2

() (4)
8. PRODUCT L%i
e ® @
ANDA: Bottles of ®®180s, and blister pack of 100s (10 x 10s)
9. STORAGE CONDITIONS:
RLD: “ (b) (4)

ANDA: “Store at 20° to 25°C (68° to 77°F) [See USP Controlled Room Temperature].”

Stability Test Protocol
Study Storage Condition Test Interval
[ong Term 25 + 2°C/ 60 + 5% RH 0. 3,6.9, 12, 18, 24 months
Intermediate*® 30 + 2°C/ 65+ 5% RH 0. 1. 2. 3. 6, 9 and 12 months
Accelerated M0 + 2°C/ 75 £ 5% RH 0. 1, 2, 3 months

*The samples at intermediate condition will be analyzed if significant change occurs at any time during 3
months testing at the accelerated storage condition.

10. DISPENSING RECOMMENDATIONS:

(b) (4)
11. MEDWATCH (checked 4/22/2013) - No new alerts or labeling changes.
12. REMS (checked 4/22/2013) - None

13. SPL —DPDE:
Accurate as of the 7/12/2013 submission

14. Tablet Size:

RLD _e®
ANDA

Date of Review: April 22, 2013
Primary Reviewer: Chan Park

Team Leader: Koung Lee

Reference ID: 3297440



This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

CHAN H PARK
04/23/2013

KOUNG U LEE
04/23/2013

Reference ID: 3297440



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 203286

CHEMISTRY REVIEWS




CHECKLIST FOR THE CHEMISTRY REVIEW:

ANDA-203286-ORIG-1-AMEND-23; ZYDUS PHARMACEUTICALS USA INC., Mesalamine Tablet- DELAYED ACTION

Performed By

Function (Initial and Date) Check appropriate box
. [ ] Yes
Is this package for new strength PAS? MIJN 6/30/2017 X No
X Yes
r)
DMF adequate? MIN 6/30/2017 [JNo *(see comments)
*
Any outstanding consults? MIN 6/30/2017 % Ezs (see comments)
Final recommended dissolution X Yes
. . DD, BC or
method/specification acknowledged by Jdesienee [ 1No
Firm? g CIN/A
o . X Yes
Are all facility inspections acceptable? MIJN 6/30/2017 [ No
. . [ ] Yes
Is microbiology recommendatlon MIN 6/30/2017 C]No
adequate for sterile products? X N/A
Are there comparability protocols DD, BC, or E v\v{fliany'
1o 0 ; :
provided? If yes, how many? designee ] No
If USP monograph exists, do the DD. BC or X Yes
specifications conform to the current des 1’ o [ 1No *(see comments)
USP? . [IN/A
Is the final review uploaded into the MIN 6/30/2017 X Yes

current IT platform?

[ ]No

Division

Signature

Date

OPF Naiqi Ya

7/11/2017




Submission Overall Manufacturing Facility Status

Overall Inspection Recommendation Completion Date Submission Status Project Name

Approve 6/16/2017 Pending ANDA-203286-ORIG-1-AMEND-23
Withhold 9{3{'2015 Complete Response ANDA-203286-0RIG-1-AMEND-20
Withhold 1{29{21]16 :CompJE't_B Response ANDA-203286-0RIG-1-AMEND-15

Withhold 6/26/2015 Complete Response ANDA-203286-0R1G-1-AMEND-9



Naliqi
Ya

Digitally signed by Naiqi Ya
Date: 7/11/2017 03:57:48PM
GUID: 508da70200028815h8e6bac755028bd4



Cvemn ot D3 EvaLomen s ESLacy

Q1 ANDA Amendment
QUALITY ASSESSMENT

CENTEN R D) Erclochon et AESEARCY

Recommendation: CMC adequate pending facilities

ANDA:
D<]Approval

|_Information Request — Minor

( days for applicant to response)
| |Complete Response - Minor
| |Complete Response — Major

ANDA 203286

Amendment Review
Drug Name/Dosage Form Mesalamine Delayed Release Tablets, USP
Strength 800 mg
Reviewer(s) Kamal Tiwari
Applicant Zydus Pharmaceuticals (USA) Inc.

SUBMISSION(S) REVIEWED

DOCUMENT DATE

Amendment

4/6/2017

This review template is updated on April 15, 2015




Q1 ANDA Amendment

QUALITY ASSESSMENT ==
DMFs:
ITEM DATE
DMF # TYPE HOLDER REFERENCED STATUS! REVIEW COMMENTS
COMPLETED

22999 Type I Cadila Adequate 03/24/2017 Z. Wang

Healthcare | Mesalamine USP

Limited

! Adequate, Adequate with Information Request, Deficient, or N/A (There is enough data in the application, therefore the DMF did not
need to be reviewed)

CONSULTS:
DISCIPLINE STATUS RECOMMENDATION DATE REVIEWER
Biostatistics N/A
Pharmacology/Toxicology | N/A
CDRH N/A
Clinical N/A
CMC (samples requested | Completed. B4 551015

for appearance and
dissolution testing)

FACILITIES: Withhold dated 9/8/2016. Currently OMIR is pending (New)

Drug Substance
Function Site Information | FEI # | Status
(b (4) (6 (4)
Approve
1/29/2016
Drug Product
Function Site Information FEI # Status
) (4
e Cadila Healthcare Limited 3002984011 | Withhold -
' (b) (4)
OAI
. 1/29/2016
© H}Ahem(}abad e
O@ 1o
2

This review template is updated on April 15, 2015

5 Page(s) have been Withheld in Full as b4 (CCI/TS) immediately following this page




Q1 ANDA Amendment
QUALITY ASSESSMENT

P8

Labeling & Package CMC Related Concerns: N/A

List of Deficiencies To Be Communicated by Information Request or
Complete Response:N/A

This review template is updated on April 15, 2015



Naliqi
Ya

Digitally signed by Naiqi Ya
Date: 5/31/2017 09:29:09AM
GUID: 508da70200028815h8e6bac755028bd4



Q1 ANDA Amendment ~reD
Sk QUALITY ASSESSMENT AdSing
Recommendation:
ANDA:
| |Approval

|_Information Request — Minor

(30 days for applicant to response)
D<{/Complete Response - Minor
| |Complete Response — Major

ANDA 203286

Amendment Review

Drug Name/Dosage Form Mesalamine Delayed Release Tablets, USP
Strength 800 mg
Reviewer(s) Huiquan Wu
Applicant Zydus Pharmaceuticals (USA) Inc.
SUBMISSION(S) REVIEWED DOCUMENT DATE
Amendment 10/19/2015
IR Response 3/1/2016
IR Response 6/20/2016
Amendment 8/9/2016

This review template is updated on 02 July, 2015



DMFs:

DMF #

TYPE

HOLDER

—
REFERENCED

STATUS!

DATE
REVIEW
COMPLETED

COMMENTS

22999

Cadila
Healthcare
Limited

Mesalamine USP

This review template is updated on 02 July, 2015

Adequate

with IR (as

of
07/15/2016)
A new
submission
on
08/02/2016
may need to
be reviewed

by DMF
division®

01/06/2016

: ¥




Q1 ANDA Amendment _mg
QUALITY ASSESSMENT P REI—n ‘

Cvemn ot D3 EvaLomen s ESLacy CENTEN R D) Erclochon et AESEARCY

(b) (4)

4

4

1 Adequate, Adequate with Information Request, Deficient, or N/A (There is enough data in the
application, therefore the DMF did not need to be reviewed)

! Action codes for DMF Table:

1 — DMF Reviewed.

Other codes indicate why the DMF was not reviewed, as follows:
2 —Type 1 DMF

3 —Reviewed previously and no revision since last review

4 — Sufficient information in application

5 — Authority to reference not granted

6 — DMF not available

7 — Other (explain under "Comments")

*The review team alerted the potential need for review of the DMF 22999 submission
dated 8/2/2016 to Maya Johnson-Nimo (the RBPM for this application) on Thursday
01/05/2017. As per Maya’s response at the same day, that “Please note, DMF 22999 has
been reviewed and is adequate. Annual reports do not generally contain technical
information, so they are no longer reviewed as stand-alone reviews unless a quality or
facility amendment is forwarded. This summary is also captured in panorama if needed.

The review is due Jan 31 o

Please let me know if you have any questions.” Based on the above recommendation, we
will only request the ANDA applicant to update their drug substance specifications in
ANDA.

This review template is updated on 02 July, 2015



Q1 ANDA Amendment 0 sreEb

'QUALITY ASSESSMENT
CONSULTS:
DISCIPLINE STATUS RECOMMENDATION DATE REVIEWER

Biostatistics N/A
Pharmacology/Toxicology | N/A
CDRH N/A
Clinical | N/A
CMC (samples requested | Completed. 5/5/2015
for appearance and
dissolution testing)

FACILITIES: Withhold

‘ Site Information  FEI# | Staws

Approve
1/29/2016

Site Information

‘

FEI # Status
Cadila Healthcare L 3002984011 Withhold -
1/29/2016
(
4

This review template is updated on 02 July, 2015




CHEMISTRY REVIEW

Review #1 (Not Approvable - MAJOR)

ANDA 203286

Mesalamine Delayed Release Tablets USP, 800 mg

Zydus Pharmaceuticals (USA) Inc.

Quamrul Majumder, Ph.D.
Chemistry Division 11

ANDA Review Template 2013 Version I
Reference ID: 3457781



CHEMISTRY REVIEW
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CHEMISTRY REVIEW
Chemistry Review Data Sheet

Chemistry Review Data Sheet

1. ANDA 293286:

2. REVIEW#: 1

3. REVIEW DATE: 11/9/2013

4. REVIEWER: Quamrul Majumder

5. PREVIOUS DOCUMENTS:

Previous Document(s) Document Date

Acknowledgment 09/09/2011

6. SUBMISSION(S) BEING REVIEWED:

Submission(s) Reviewed Document Date

Original 07/12/2011

7. NAME & ADDRESS OF APPLICANT:

Name: | Zydus Pharmaceuticals (USA) Inc.
Cadila Healthcare Limited

(b) (4)

SRR | et O dia

FEI Number: 3002984011

Mr. G. Srinivas

Zydus Healthcare LL.C 73 Route 31 North,
Pennington, NJ 08534-3601

Email: gsrjnivas@.zldususa.com

Telephone: | Tel: 609-730-1900 Fax: 609-730-1999

Representative:

8. DRUG PRODUCT NAME/CODE/TYPE:

Reference ID: 3457781



CHEMISTRY REVIEW
Chemistry Review Data Sheet

Proprietary Name:
Non-Proprietary Name (USAN):

9. LEGAL BASIS FOR SUBMISSION:

This Abbreviated New Drug Application (ANDA) 1s based upon the reference listed drug
(RLD) Asacol HD®, NDA No. 21830, manufactured by Warner Chilcott (US) LLC, NIJ.
The firm has filed Paragraph IV certification for U.S. Patent Nos. 6893662 (exp. Nov. 15,
2021). They have also indicated that according to the Orange Book, there is no
unexpired exclusivity for the product.

10. PHARMACOL. CATEGORY: Indicated for mild to moderate ulcerative colitis.

11. DOSAGE FORM: Delayed Release Tablet
12. STRENGTH/POTENCY: 800 mg

13. ROUTE OF ADMINISTRATION: Oral

14. Rx/OTC DISPENSED: XRx _ OTC

15a. SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM):
[ ] SPOTS product — Form Completed

[X] Not a SPOTS product

15b. NANOTECHNOLOGY PRODUCT TRACKING:
[ | NANO product — Form Completed (See Appendix A.4)

X] Not a NANO product

16. CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR
FORMULA, MOLECULAR WEIGHT:

Please see drug substance section.

Reference ID: 3457781



CHEMISTRY REVIEW
Chemistry Review Data Sheet

17. RELATED/SUPPORTING DOCUMENTS:

A. DMFs:
ITEM 1 3 DATE REVIEW
DMF # | TYPE HOLDER REFERENCED CODE STATUS COMPLETED COMMENTS
22999 I Cadila Mesalamine USP Inadequate 02/20/2014 Z. Wang
Healthcare
Limited _
(b) (4 I (b)) 4
I 4

" Action codes for DMF Table:
1 — DMF Reviewed.
Other codes indicate why the DMF was not reviewed, as follows:
2 —Type 1 DMF
3 — Reviewed previously and no revision since last review
4 — Sufficient information in application
5 — Authority to reference not granted
6 — DMF not available
7 — Other (explain under "Comments")
% Adequate, Inadequate, or N/A (There is enough data in the application, therefore the DMF did not need to be reviewed)

B. Other Documents:

DOCUMENT APPLICATION NUMBER DESCRIPTION
1 NO021830 Asacol® HD

Reference ID: 3457781



CHEMISTRY REVIEW
Chemistry Review Data Sheet

18. STATUS

Microbiology | N/A
Methods Validation N/A
Labeling Inadequate 04/23/2013 | PARK, CHAN H
Bioequivalence Dissolution —Adequate 11/15/2013 | REN, PING
Bio- Adequate
In vitro BE Dissolution
study-Inadequate
Toxicology/Clinical N/A
EA CE provided
Radiopharmaceutical N/A
Samples Requested Yes- for visual evaluation | 11/19/2013 | Q. Majumder

19. ORDER OF REVIEW

The application submission(s) covered by this review was taken in the date order
of receipt. D Yes [ |No  Ifno, explain reason(s) below:

20. EES INFORMATION

Function Site Information | FEICF | Status
N#

[i.e. manufacturer, contract lab, efc.]

[Location, address,

¢ Information FEI/CF

N#
~ Cadila Healthcare FEI
Limited | Number:
©® 3002084
011

Reference ID: 3457781



CHEMISTRY REVIEW

Executive Summary Section
Chemistry Review for ANDA 293286

Executive Summary

I. Recommendations

A. Recommendation and Conclusion on Approvability
Not Approvable for CMC deficiency.

B. Recommendation on Phase 4 (Post-Marketing) Commitments, Agreements,
and/or Risk Management Steps, if Approvable
NA

II. Summary of Chemistry Assessments

A. Description of the Drug Product(s) and Drug Substance(s

B. Description of How the Drug Product is Intended to be Used

Reference ID: 3457781



CHEMISTRY REVIEW

Executive Summary Section

IT QT
DS 0.05% 0.05%
DP 0.10% 0.15%

C. Basis for Approvability or Not-Approval Recommendation

The application is not recommended for approval. Major CMC deficiency is
recommended as Division of Bioequivalence 1s asking for dissolution data
from a fresh (new) batch due to high dissolution variability.

e
Reference ID: 3457781 77 Page(s) have been Withheld in Full as b4 (CCI/TS) immediately following this page



CHEMISTRY REVIEW

ADMINISTRATIVE

A. Reviewer’s Signature
Quamrul Majumder

B. Endorsement Block

Chemist Name/Date: Q Majumder/ 11/27/2013,12/30/2013

Chemistry Team Leader Name/Date: R. Rajagopalan/
12/22/2013;12/31/2013;1/2/1014

Project Manager Name/Date: F Nice/2/20/14

Division/P. Capella for S. Rosencrance/07-Jan-2014; 20-Feb-2014 (after

DMF review completed)

TYPE OF LETTER: MAJOR Deficiency, Not Approvable

-84 -

Reference ID: 3457781



This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

QUAMRUL MAJUMDER
02/20/2014

FRANK J NICE
02/21/2014

RADHIKA RAJAGOPALAN
02/21/2014

PETER CAPELLA on behalf of SUSAN M ROSENCRANCE
02/21/2014

Reference ID: 3457781



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 203286

BIOEQUIVALENCE REVIEWS




DIVISION OF BIOEQUIVALENCE AMENDMENT REVIEW

ANDA No.

Drug Product Name
Strength(s)
Applicant Name

Applicant Address

US Agent Name and the
mailing address

US agent’s Telephone Number
US Agent’s Fax Number

US Agent’s Email Address
Original Submission Date(s)

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

First Generic

Reviewer

Study Number (s)
Study Type (s)
Strength (5)
Clinical Site

Clinical Site Address

Analytical Site

Analytical Site Address

OSIS Status

OVERALL REVIEW
RESULT

REVISED/NEW DRAFT

203286

Mesalamine Delayed Release Tablets USP
800 mg

Zydus Pharmaceuticals (USA) Inc.

73. Route 31 North,

Pennington, NJ 08534

G. Srinivas

Zydus Pharmaceuticals USA Inc.,

73. Route 31 North,
Pennington, NJ 08534

609-730-1900
609-730-1999
gsrinivas(@zydususa.com
07/12/2011

02/24/2015 and 10/19/2015, amendments for m vitro dissolution
testing

Yes
Diana Vivian, Ph.D.

# MSN-P0-732 # MSN-P0-733
Fasting Fed In vitro BE study
800 mg 800 mg 800 mg
Algorithme Pharma Inc.
1200 Beaumont Ave.
Mount-Royal. Quebec, Canada
H3P 3P1
{b) (4)
Backlog. Year 1 and Year 2 Year 3 ANDAs

ANDAs [ To Be Determined by OSIS
[J Pending [0 Pending For Cause
X Complete Inspection
ADEQUATE
NO


mailto:gsrinivas@zydususa.com

GUIDANCE INCLUDED

COMMUNICATION

BIOEQUIVALENCE STUDY
TRACKING/SUPPORTING
DOCUMENT #

1
1

1,9,15

O ECD
O IR
X NOT APPLICABLE

STUDY/TEST TYPE

Fasting Study
Fed Study

In vitro BE Dissolution
study

STRENGTH

800 mg
800 mg

800 mg

REVIEW
RESULT

Adequate
Adequate

Adequate




1 EXECUTIVE SUMMARY

This is a review of a study amendment.

The original application (07/12/2011) contained the results of fasting and fed
bioequivalence (BE) studies comparing a test product Mesalamine Delayed Release
Tablets, 800 mg, to the corresponding reference product Asacol® HD (Mesalamine
Delayed Release) tablets, 800 mg. The results of the 95% upper confidence bound for
AUCo+, AUCg.45 and Cmax in the fasting and fed BE studies were negative. The point
estimate (test/reference geometric mean ratio) for AUCo, AUCg.43 and Cmax were
within the range of 0.80 to 1.25. Hence, the fasting and fed studies met the BE
acceptance criteria of reference scaled analysis for log-transformed AUC.t, AUCg.45 and
Cmax of Mesalamine Delayed Release Tablets, 800 mg. The fasting and fed studies were
acceptable’.

In addition to in vivo fasting and fed BE studies, the guidance also recommends
comparative in vitro BE dissolution studies (using USP Apparatus Il at 50 rpm) to be
conducted in pH 4.5, 6.0, 6.5, 6.8, 7.2 and 7.5 phosphate buffer representative of the Gl
tract pH variations. Yet, in the original application, the firm did not submit any
dissolution data for pH 4.5 acetate buffer. Also, the mean values (f2) in pH 6.8 and pH
7.5 phosphate buffer were less than 50 and the lower bound of 90% confidence interval
(“CI”) for the f2 test comparing test vs. RLD in pH 6.8, pH 7.2, and pH 7.5 phosphate
buffer was lower than those comparing the RLD against itself under the same conditions.
These values indicated that the dissolution profiles of the test product were significantly
different from those of the corresponding reference product under these conditions.
Therefore, the in vitro BE (comparative dissolution) studies under pH 6.8, 7.2 and 7.5
buffer were not acceptable. Due to the high variability of the firm-submitted dissolution
data conducted in multiple pH media, the firm was requested to repeat comparative
dissolution testing on its fresh test product using a larger sample size (e.g. 24 units of test
product and two lots of unexpired RLD product) to provide a better estimate of the mean
difference, or take other appropriated steps as necessary to reduce the variability for the
purpose of achieving accurate f2 calculations.

In the amendment dated 02/24/2015, the firm conducted additional dissolution testing in
the medium of pH 4.5 acetate buffer and repeated dissolution testing in the media of pH
6.8,7.2, and 7.5 with a larger sample size (n=24) to reduce variability for the purpose of
achieving accurate f2 calculations. The firm’s data showed the percent drug released
from both the test and reference products is less than 5% in the medium of pH 4.5 during
a period of 960 min (16 hrs) dissolution testing. The incomplete drug release at this pH is
due to the delayed release nature of this product. Therefore, the in vitro dissolution data
in the medium of pH 4.5 were accepted. Additionally, the results of the mean f2 values
and the lower bound of 90% confidence intervals for f2 values comparing the test vs.

' DARRTS: REV-BIOEQ21 (Primary Review) ANDA203286, Final date: 11/15/2013.



reference indicated that the test and reference products have a similar dissolution profile
under pH 6.8 and pH 7.2 conditions. >

(e.g. pH. : ) using a recommended dissolution method on mesalamine
(800 mg).

In the current amendment, dated 10/19/2015,

meeting between the Division of Bioequivalence (DB) and the
Office of Research and Standards (ORS) for related 091640 |

Because of the related DB decision for ANDA 091640 which indicate

supporting dissolution data newly submitted by the firm and
from the FDA labs, the firm’s response is acceptable.

The application is adequate with no deficiencies.

? GDRP; ANDA-203286-ORIG-1-AMEND-9, Bioequivalence Primary Review, A203286NA022415.doc .
dated 5/19/2015. _ _ -
3 DARRTS: ANDA 091640, 03/01/2014, REV-BIOEQ-21(Primary Review). Page 89 of 223.
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3 SUBMISSION SUMMARY
3.1 Review of Submission

3.1.1 DBII Deficiency Comment:

At pH 6.8, there is a significant difference in the dissolution profile for the test product
between the original (07/12/2011) and amendment (02/24/2015) submissions. Please
provide an explanation for this difference. In addition, please submit 12 units dissolution
data of the test and reference products in buffers with pH around 6.8 (e.g. ®® 6.8,
4) . . . .
using the following dissolution method on your test product:

Apparatus: USP Apparatus Il (paddle)
Pretreatment Stage: 2 hours in 0.1 N HCI at 100 rpm
Evaluation Stage:

Each of

(1) (b) (4)
(2) pH 6.8 Phosphate buffer at 50 rpm

(3) (b) (4)
(4)

Volume: 900 mL

Temperature: 37°C

Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes
or as needed for profile comparison.

Please submit individual dissolution data as well as the mean, range, %coefficient of
variation (CV) at each time point for the total numbers of tablets tested including dates of
dissolution testing, manufacture date and expiration date as applicable. Besides the
dissolution summary table in the eCTD format, please submit the individual unit
dissolution data and mean values in excel or sas transport format.

Zydus’ Response to Deficiency Comment:

Zydus received a similar comment about the dissolution data at pH 6.8 in connection with
its pending application for another Mesalamine Delayed-release product, Mesalamine
Delayed-release Tablets, 1.2 g (ANDA No. 091640). Apparently, Mesalamine Delayed-
release products exhibit extremely high day-to-day variability in dissolution data at
around pH 6.8 evaluation stage, which were observed for both the test and reference
products. The Agency ultimately accepted Zydus’s dissolution data at pH 6.8 for
Mesalamine Delayed-release Tablets, 1.2 g as described below.



On May 29, 2015, the Agency sent Zydus a complete response letter for ANDA No.
091640. In that letter, FDA noted:

“Although vour test product at 31 month (expired) met the shelf life specification, we
noticed that the dissolution data of the fresh test product (1 month) in your submission
dated October 23, 2013, is significantly different from that of 31 month old product
(submitted in amendment December 6, 2014) under pH 6.8. Using bootstrapping method,
the F2 value between the data of your 1 month and 31 month test product at pH 6.8 is
only 25.606, Therefore, your dissolution testing data at pH 6.8, D) the current
amendment (December 6, 2014) is not acceptable. Please provide your explanation for
the observed faster release of the aged product when compared to the fresh product.”

A copy of the Agency’s May 29. 2015 complete response letter (Mesalamine Delayed—
release Tablets, 1.2 g) 1s included for the Agency’s reference in Module 1.2.

In that same letter, the Agency asked Zydus to conduct additional dissolution testing
using 24 units, rather than 12 units, of newly Dﬁ;gg}ared (unexpired) test product and 24
units of reference product at pH 6.8,

On June 5, 2015, Zydus requested a Post Complete Response Teleconference Meeting
to discuss deficiencies noted in the May 29, 2015 complete response letter for ANDA No.
091640. In that submission, Zydus explained the observed variability i dissolution at pH
6.8 as follows:

“Cadila healthcare Limited conducted method validation for dissolution method with pH
6.8 phosphate buffer based on the deficiency cited in complete response letter dated
March 26, 2014 to address day to day variability. Based on the intermediate precision
and trend of dissolution data on robustness experiments it was concluded that day to day
variability of both test and reference product at pH 6.8 is due to L

' 1t was also
supported with the consistent in-vitro dissolution data on higher pH (i.e. pH 7.2- OGD
method).

In the subsequent complete response letter issued by the agency dated September 09,
2014, based on the submitted data the agency acknowledged the firm'’s investigations on
day to day variability at pH 6.8 and suggested to re-perform in-vitro dissolution
comparison on test prodiuct and reference product on same day. Based on agency’s
recommendation we have generated data on the same day for 24 units of test product of
age 31 month complying to our shelf-life specification and two different lots of reference
product with 12 units each at pH 6.8, @ Based on this reanalysis F2
was calculated by bootstrapping method as per the guidance.

In all three pH buffers, satisfactory F2 above 50 was established based on same day
analysis. On the basis of firm’s investigations and re-analysis data on same day we are
concluding that F2 value calculated by agency comparing the dissolution data of 1 month
sample and 31 month sample of test product as cited in the recent complete response
letter dated May 29, 2015 may not be appropriate since these two dissolution data were



generated on two different days. We believe that lower F2 value between 1 month and 31
month analysis is the result of inherent analytical variability due to day to day variability
in pH 6.8. It is also evident from the fact that the drug release data in official OGD
method (Firm’s Quality control method) on aged sample (31 month) did not show any
significant change and the data is well within the shelf-life specification.”

A copy of the Post Complete Response Teleconference Meeting Request Packet
(Mesalamine Delayed-release Tablets, 1.2 g) is included for the Agency’s reference in
Module 1.2.

On June 12, 2015, the Office of Generic Drugs issued a Meeting Request Granted-
Written Responses Only. On August 21, 2015, the Office of Generic Drugs issued the
following written response:

“The Division of Bioequivalence Il (DBII) has re-evaluated the data for the in vitro BE
dissolution studies, as well as your rationale for the high variability of dissolution data at
pH 6.8. The DBII concludes that the in vitro BE dissolution testing at pH 6.8 is now
acceptable. Therefore, DB Il agrees with your request to waive the additional data
requested in the complete response letter dated May 28, 2015.”

A copy of the Agency’s Meeting Request Granted- Written Responses Only (Mesalamine
Delayed- release Tablets, 1.2¢) is included for the Agency’s reference in Module 1.2.

As with ANDA No. 091640, Zydus reports that the observed difference in the dissolution
data at pH 6.8 for Zydus’s Mesalamine Delayed-release Tablets USP 800 mg between the
original submission (July 12, 2011) and the February 24, 2015 Amendment is the result
of the inherent day to day variability in dissolution at pH 6.8. This day to day variability
1s observed 1n both the test and reference products at pH 6.8, and 1s due to o

which
1s soluble at pH > 7.0. Hence, it 1s not appropriate to compare dissolution data at pH 6.8
for dissolution profiles generated on different days.

Dissolution data of the test and reference products in buffers with pH around 6.8
(e.g.pH B g DR

Further to the above explanation, and as requested by the Agency, Zydus conducted new
dissolution testing on the Test and Reference products og) %Iesalamine Del{gj}i?d-release
Tablets, 800 mg in buffers with pH around 6.8 (e.g. - 6.8, . We
performed the additional dissolution testing using 24 units of the Test product and 24
units of the Reference product from two batches (12 units per batch), to be consistent
with the Agency’s request in ANDA No. 091640 (Mesalamine Delayed-release

Tablets, 1.2 g) on May 29, 2015 for comparative in vitro dissolution testing. We believe
that due to the variability in the dissolution data for Mesalamine Delayed-release tablets
around pH 6.8 (as explained above), it 1s justifiable to use more than 12 units of the
tablets to achieve a meaningful comparison of dissolution profiles between the Test and
Reference products around this pH range. Therefore, we conducted comparative
dissolution testing on 24 units of the Test product (Batch No. EMP 203) and 12 units
from each of the two unexpired Reference lots on the same day.




The individual unit dissolution data and mean values along with sas transport format (pH
@9 oH 6.8, ®®) are provided in Module 5.3.1.3 of this Amendment.
Please refer Module 2.7.1 for dissolution summary table in eCTD format. The summary
dissolution testing results is presented below in Tables 1-4 for the Agency reference.

1 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page



Table 2: Summary of Dissolution Data for Test and Reference Products Using Methods Defined by the FDA: Pretreatment Stage and
Evaluation Stage pH 6.8

Product TEST PRODUCT REFERENCE PRODUCT

Mesalamine Delayed-release Tablets, 800 g Asacol HD® (Mesalamine) Delayed-release Tablets. 800 g
Batch No. EMP203 457836 S2 (12 units), 457840 S1 (12 units)

Mfg. Date: April, 2014 Expiry Date: 457836 S2 May, 2017; 457840 S1 -May, 2017
Manufacturer Cadila Healthcare Limited, India Warner Chilcott (US), LLC.

Test Date: September 04, 2015

Prefreatment Stage: 2 Hours in 0.1N HCI

% Dissolved

Time (Hr) Mean Min | Max %CV Mean Min | Max %CV

2hr 0.0 e 0.0 0.0 i) 0.0
Evaluation Stage (pH 6.8 Phosphate Buffer)
% Dissolved

Time (min) Mean | Min | Max | 9%CV Mean | Min ] Max | %CV
10 1.4 B 1070 0.3 e 186.7
20 2.3 88.2 1.0 181.0
30 56 _ 121.3 5.8 143.1
45 11.6 116.2 15.0 138.7
60 17.6 ' 110.5 25.1 116.9
75 27.2 ' 78.8 33.1 103.4
90 35.8 73.1 38.8 95.0
120 48.7 73.1 479 80.2
150 55.0 67.0 57.3 65.8
180 70.9 454 66.9 54.3
240 97.1 3.5 87.5 16.4
300 99.5 3.4 94 4 8.6
360 100.9 3.1 97.7 5.7

2 Page(s) have been Withheld in Full as b4 (CCI/TS) immediately following this page



The above dissolution data demonstrate thhaa the mean dissolution quhf}ilﬁs (% dissolved
vs. time) of the Test product batch at & ]pH 6.8, evaluation stages
are almost identical to the mean profiles of the two Reference product batches.

Due to the high variability in dissolution data of the Test and Reference products, we
calculated the 2 (similarity factor) values using a bootstrapping method to compare the
dissolution profiles between the Test and Reference products as follows.

Using the bootstrapping method, by creating 10,000 replicates of the Test and Reference
product units, the mean percent dissolved at each time point was obtained for each
replicate to calculate f2 values. Subsequently, the mean and 90% confidence intervals of
the f2 values between Test and Reference products were calculated for each pH at the
evaluation stage.

The complete statistical analysis summary report is provided in Module 5.3.1.3 of this
Amendment. A summary of the results is presented in the Table below.

Summary of f1 (Similarity Factor) Values Determined by Percentile Bootstrapping Method at
each pH Evaluation Stage in the Dissolution of the Mesalamine Delayed-release Tablets, 800 mg

Evaluation P tor Observed Average of | Median of | 90% lower 90% upper
Stage pH it 2 2 2 CLoff2 CILoff2
(b) (4
6.8 Test vs R1TR2 00.67 35.82 55.61 43.19 0391
' R1wvsR2 43.63 39.80 39.41 32.96 47.88

(b} (4)

Test: Test Batch EMP 203 (24 units). R1: Reference Batch 457836 52 {12 units), R2:Refeence Batch 457840 S1 (12 units)

The above f2 data demonstrate that the dissolution profiles are similar between the Test
and Reference products at. % and @®because the mean and lower bound of the
90% confidence interval of the f2 values for Test vs. Reference are all greater than 50.
The mean {2 value at pH 6.8 or for Test vs. Reference is also greater than 50;
however, the lower bound of the confidence interval of the {2 value at pH 6.8 or }23
for Test vs. Reference 1s less than 50. Nevertheless, the lower bound of the 90%
confidence interval of the f2 value at pH 6.8 ®¥for Test vs. Reference is greater

than that for Reference Batch 1 vs. Reference Batch 2, 1.e., 48.19 vs. 32.96 e
©)(4)

The {2 values calculated for Reference Batch 1 vs. Reference Batch 2 showed that the
dissg}};}ion profiles are nﬁn} gven similar between the two Reference batches at pH 6.8 and

1n addition to - in the evaluation stage. This clearly demonstrates the large
batch-to-batch variability in the Reference product.



In the Summary Basis of Approval (SBA) of NDA # 204412, Delzicol® (Mesalamine
Delayed-release Capsules, 400 mg), the 90% confidence intervals for the f2 values were
calculated using percentile and bias-corrected and accelerated (BCA) approaches. Based
on this approach, we have calculated the 90% confidence intervals for f2 values using the
BCA bootstrap method (Test product vs. RLD Asacol® HD) which is considered to be
more reliable (Reference: Summary Basis of Approval, Clinical Pharmacology and
Biopharmaceutics Review, Application No. 2044120r1g1s000, ONDQA
Biopharmaceutics Review, Page 11).

A summary of the analysis results the dissolution data obtained for Test and Reference
products of Mesalamine Delayed-release Tables, 800 mg is presented in the table below.

Evaluation | ' : ' Average of ‘ ‘ 90% lower | 90% upper
StagepH Parameters Observed 12 ‘ n Median of £2 CIoff2 Clof D2
(b) (4
6.8 Test vs R1+R2 66.67 55.82 55.61 69.28 7547
i Rl vsR2 43 63 39 80 39 41 40.07 59.90
(b) (4)

Test: Test Batch EMP 203 (24 units). R1: Reference Batch 457836 S2 (1.2 units), B2: Reference Batch 457840 S1 (12 units)

The above f2 data demonstrate that the dissolution profiles are similar between the Test
and Reference products (Asacol® HD) at all pHs in the evaluation stage, ie., pH
6.8, @@ because the mean and lower bound of the 90% confidence

interval of the {2 values at all pHs are greater than 50. The complete statistical analysis

summary report is provided in Module 5.3.1.3 of this Amendment.

Due to the variability and bias in the Reference product, the BCA (bias corrected
accelerated) bootstrapping method is considered to be more reasonable and reliable in
calculating the 90% confidence interval for the similarity factor and has been applied in
other approved drug products (e.g., Delzicol®).

The 90% lower limits of BCA bootstrapped f2 values for the Test (Mesalamine Delayed-
release Tablets USP, 800 mg by Cadila Healthcare Limited) vs. Reference products
(Asacol® HD) are greater than 50 in all the dissolution media (at all pHs) tested.
Therefore, similarity between the Test and Reference products has been demonstrated.
The calculations of 2 values presented above using the bootstrapping method and the
BCA bootstrapping method along with individual unit dissolution data and mean values
1n sas transport format are mcluded in Module 5.3.1.3 of this Amendment.

OVERALL CONCLUSION OF DISSOLUTION PROFILES:
Based on the Agency’s recommendation, Cadila Healthcare Limited, India has conducted
dissolution studies to demonstrate that the dissolution profiles of the Test product,



Mesalamine Delayed-release Tablets USP 800 mg, are similar to those of the Reference
product (RLD), Asacol® HD (Mesalamine) delayed-release Tablets 800 mg, at O
pH 6.8, ?® 5t the Evaluation Stage on the same day and at the same
location. Therefore, the in vitro BE dissolution testing requirements have been satisfied
for the Test product Mesalamine Delayed-release Tablets USP 800 mg, manufactured by
Cadila Healthcare Limited, India.

Reviewer Comments:

In the first amendment review of ANDA 203286, a large difference was observed in the
test product between the original and amendment submission for the dissolution profile at
pH 6.8, as shown in the below plot.” The firm was asked to explain the large difference in
the pH 6.8 test product dissolution between the original submission and the amendment
submitted on 02/24/2015. °

In its current response to the deficiencies, the firm references the Agency’s review of
ANDA 091640, Mesalamine Delayed-release Tablets, 1200 mg (also manufactured by
Zydus Pharmaceuticals USA Inc.). The RLD for ANDA 091640 is Shire’s Lialda®
(mesalamine) delayed-release tablets, 1200 mg (NDA 022000).

(b) (4)

The formulation of ANDA 091640 contains both ®) @

®®@ According to the proposed labeling for ANDA 091640 and the approved labeling
for NDA 022000, this test product “the tablet is coated with a pH dependent polymer

* GDRP; ANDA-203286-ORIG-1-AMEND-9, Bioequivalence Primary Review, A203286NA022415.doc ,
dated 5/19/2015.

*V:\DIVISION\BIO\BIO2\BIO Management Meeting Minutes\2015 Meeting Minutes\Non-BMM Internal
Meetina Minutes\5 12 2015 ANDA 208236 Mesalamine DR Tab Final docx

(b) (4)



film, which breaks down at or above pH 6.8, normally in the terminal ileum where
mesalamine then begins to be released from the tablet core.”®’

The current ANDA references the RLD Asacol® HD (mesalamine delayed release)
tablets, 800 mg, manufactured by Warner Chilcott LLC. The fonnulanon for ANDA

203286 contains Euchaglt S ® The RLD
formulation contalns( El}ldl’aglt S ) (4)
and Eudragit L ®
B
©)4)

According to the RLD label, “Asacol HD delayed-release tablets have
an outer protective coat conms‘rmg of a combination of acrylic based resins, Eudr aglt S
(methacrylic acid copolymer m Nl:) and Eudragit L (methacrylic acid copolymer (4}NF)
The inner coat consists of an acrylic based resin, Eudragit S, which dissolves at pH 7 or
greater, releasing mesalamine in the terminal ileum and beyond for topical anti-
inflammatory action in the colon.”"? Formulation details for ANDA 091640, ANDA
203286, and NDA 021830 are presented in Appendix 4.1 of this review.

ANDA 091640 In Vitro Dissolution Review History

For ANDA 091640, the test product showed high day-to-day dissolution variability at pH
6.8. The DBII consulted the ORS on the issue of high dissolution variability under these
conditions. Per ORS’ response, it may be “okay not to have £2>50 criterion for the DH 6.5
and pH 6.8 condition because the RLD, Lialda,

However, since some patients have low pH in the distal small bowel, similar release at
pH 6.8 may be desirable. Therefore, considering the variability of the RLD, an alternative
to the f2 “would be if the mean of the RLD 1s within the range of the RLD data at pH 6.8
over the 2-8 hour range.” ** The DB held an internal meeting following this consult to
further discuss the issue. ' Because the test product dissolution for ANDA 091640 was
more variability than that seen in other in-house ANDAs, the firm was asked to conduct

additional method robustness validation and to repeat dissolution testing at pH 6.8 and
©) )

¥ EDR: ANDA 091640, Module 1.14.2.2. Final Package Insert
® Drugs@FDA. Search: Lialda. Last accessed: 11/30/2015.

htto://www accessdata fda gov/drugsatfda docs/label/2014/022000s0131bl pdf —

" Drugs @ FDA. Search: mesalamine. Last accessed 11/17/2015.

http://www.accessdata.fda. gov/drugsatfda docs/label/2013/021830s0061bl.pdf

" DARRTS: ANDA 091640, 03/01/2014, REV-BIOEQ-21(Primary Review). Page 84 of 223.
" DARRTS: ANDA 091640, 03/01/2014, REV-BIOEQ-21(Primary Review). Page 89 of 223.



http://www.accessdata.fda.gov/drngsatfda

In the amendment dated 5/13/2014, the firm observed that dissolution testing is sensitive

to minor changes in pH from e
_ Simce the firm used only 6 units

for each test during pH robustness testing, the firm was requested to provide additional

dissolution testing data for the test and reference product (two lots) at pH 6.8,

using 24 units each.'®

(b} (4)

In the amendl{t{:[g{lt dated 12/8/2014, the firm provided additional dissolution testing at pH
6.8, However, the firm used test product that was 31 months old. This aged
test product showed s1 gmﬁcantly faster release than the previously submitted testing data
from 1 month old product. The firm was asked to re-conduct dissolution under these
conditio?;s using fresh product and to explain the observed faster release from aged
product.

On June 05, 2015, Zydus requested a Post Complete Response Teleconference Meeting
to discuss deficiencies noted in the Complete Response (CR) Letter dated May 29, 2015.
In 1ts post CR response, the firm requested to waive the additional in vitro comparative
dissolution data at pH 6.8, ®® The DB held an internal meeting to discuss the
1ssue, and decided that the firm’s dissolution testing was acceptable because of the
following;: ‘%%

1. Acceptable in vivo BE studies with clinical and PK end points.

2. Invitro BE dissolution testing was acceptable for pH 6.5, 7.2 and 7.5. For pH
6.8, the dissolution is comparable to that of the RLLD at 1, 2, 6 and 8 hours except
at 4 hours (please note f2 criteria 1s not necessary to apply to this pH per previous
consult to science team).

3. The RLD showed high variability from lot to lot in the current ANDA as well as
across ANDAs. The dissolution profiles of the test product (1 month) were similar
to at least one batch of the RLD at pH 6.8, i.e. F2>50 (data from more than one lot
of the RLD was submitted) and were within the lot-to-lot variability of the RLD
not only in the current ANDA but also across ANDAs.

4. The firm demonstrated that high within-batch variability of the test product at pH
6.8 was due to the inherent pH dependent solubility nature of the Eudragit®
polymers. This notion 1s supported by 1) the change of 0.1 in pH above or below
pH 6.8 causes dramatic change in the release of the test product and 2) the
dissolution profile of test product between 1 month and 31 month (expired) test
product is very different under pH 6.8 but NOT under pH 7.2, which suggests the
difference of dissolution for 1 month and 31 month is due to variability at
transition point, pH 6.8, but not age.

1S DARRTS: ANDA 091640, 09/16/2014, REV-BIOEQ-21(Primary Review).

7 GDRP; ANDA-091640-ORIG-1-AMEND-29, Bioequivalence Primary Review, 091640A12082014.doc .
5/3/2015.

¥ GDRP; ANDA-091640-ORIG-1-AMEND-31, Bioequivalence Primary Review, A91640NA090115.doc .
dated 10/26/2015.

12 v:\DIVISION\BIO\BIO2\BIO Management Meeting Minutes\2015 Meeting Minutes\Non-BMM
Internal Meeting Minutes: 7.16.15ANDA91640Post CR MR final date: 07/29/2015.




Both the test product in ANDA 091640 and ANDA 203286 are mesalamine delayed-
release tablets with differing strengths and corresponding RLDs. ANDA 091640 is
designed to release at pH 6.8, while ANDA 203286 is designed to release at pH 7.0.
Similar to ANDA 091640, the following are true of the current application:

1. Acceptable in vivo BE studies with clinical and PK end points.

2. Invitro BE dissolution testing was acceptable for pH 4.5, 6.0, 6.5, 7.2, and 7.5.
For pH 6.8, the firm’s data submitted on 02/24/15 shows that the test product is
comparable to that of the RLD.?

The RLD showed high variability from lot to lot. @

4. The test product is formulated with an outer-layer pH enteric coating
which begins to release at pH 7.0 or greater and targets mesalamine delivery to
the lower Gl tract. The coating composition in the test product contains Eudragit

S, which degrades at pH > 7.0. As a result, pH 6.8 can be considered as a

transitional pH in drug release. The dissolution profile at this pH is very sensitive

to small variation in the medium pH. A small variation in the medium pH in the
dissolution testing results in dissolution profiles with wide variability. Thus, the
inherent pH dependent solubility nature of the Eudragit polymer S may be a main
reason for this batch-batch difference in dissolution profile.

w

(b)

FDA Lab Dissolution Testing of Test and Reference Products

The Office of Pharmaceutical Quality (OPQ) sent test and reference product samples to
the FDA lab (Division of Pharmaceutical Analysis) in St. Louis, MO for in-house
dissolution testing. The FDA lab sent its report of dissolution testing results on 9/9/2015
(see appended report in Section 4.2 of this review).

The FDA lab conducted dissolution testing using a modified USP monograph with pH
6.0, 6.8, and 7.2 phosphate buffers to evaluate the dissolution variability. Two lots of
RLD product (Asacol® HD Lot 457840 S1 and Lot 457836 S2) and one generic product
(Mesalamine DR Lot EMP 203) were tested. The FDA lab experiments showed the
following results (notably, the lab did not use the bootstrapping procedure for highly
variable dissolution f2 analysis):

%Dissolved from Mesalamine DR 800 mg tablets in pH 6.0, 6.8 and 7.2 phosphate buffer in 90
minutes.

Asacol® HD Asacol® HD Mesalamine DR
Lot 457840 S1 Lot 457836 S2 Lot EMP 203
Mean =+ SD Mean + SD Mean + SD Specification
pH 6.0 0.0 0.0 0.0 . o -
pH 6.8 23.6+31.9 20.4 + 27.6 24.3424.8 ‘“;;"“ = Sot/"_ mn
pH72 93.8 +3.7 96.3+ 1.9 93.6 £2.6 VIRAEERS

% GDRP; ANDA-203286-ORIG-1-AMEND-9, Bioequivalence Primary Review, A203286NA022415.doc ,

dated 5/19/2015.




Similarity factors (f2) of dissolution profiles for Mesalamine DR 800 mg tablets.

Asacol® HD Asacol® HD Mesalamine DR
Lot 457840 S1 Lot 457836 S2 Lot EMP 203
pH 6.8 reference 77 87
pH7.2 reference 56 60

Similarity factor (£2) greater than 50 indicates similarity of dissolution profiles.

Mesalamine DR tablets, Lot 45784051, Avg(12)

100.0
BOD tresnes
=
% 60.0 d—pH 7.2
E —&—pH 6.8
= 400 :
e 0H 6.0
200 esssss areEptance
0o
400
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Figure 1. Comparison of dissolution profiles from Mesalamine DR tablets (Paddle; 50 rpm;
Mean = SD).



The FDA lab concluded the following:

» Based on the tests conducted, the highest variability n dissolution was observed in pH
6.8 phosphate buffer (%RSDs of 102 to 135%) while the lowest varability was observed
in pH 7.2 phosphate buffers (%RSDs of 2 to 4%).

« Mesalamine tablets met USP specifications of NLT ® for each of 6 tablets and
Avg(12) and Avg(24) = 80% for tablets in 90 minutes in pH 7.2 phosphate buffer.

» Asacol® HD tablets and generic mesalamine tablets had similar dissolution profiles in
pH 6.8 and 7.2 phosphate buffers.

* Both RLD and generic products did not dissolve in pH 6.0 buffer.

The previous BE reviewer of this ANDA analyzed the data provided by the FDA lab and
compared it against the dissolution data previously submitted by the firm (see appended
presentation i Section 4.3 of this review). The {2 values/confidence mtervals (CIs) in the

tables below and the following plots show the reviewer’s comparison of the data obtained
by the firm and the FDA.

F2 Metric for FDA lab and Firm
Medi Firm FDA | FDA-Firm | FDA-Firm
ecim Tvs. R| Tvs.R Tvs. T Rvs.R
pH 6.8 phosphate buffer | 71.61 60.24 60.6 48.04
pH 7.2 phosphate buffer | 55.87 42.79 75.36 42.32
FDA lab’s data in Bootstrapping method
F2
) Strength Original ] Lower CI Upper CI
Study pH (mz) Frequent et bootstrap (Percentile) (Percentile)
mean
Tvs. R 6.8 800 10000 83.52 75.43 55.62 94.38
(R1+R2)
(N=24) 72 800 10000 42.79 43.1 36.1 51.79
T24vs. R1 | 6.8 800 10000 66.24 67.6 51.0 86.36
(82) 7.2 800 10000 34.52 34.59 30.58 39.16
T24vs. R2 | 6-8 800 10000 85.1 73.58 54.17 91.17
(S1) 7.2 800 10000 5243 53.84 42.99 68.55
Rlvs. R2 | 68 800 10000 61.25 62.17 47.47 79.39
(N=12) 72 800 10000 47.58 47.92 39.41 58.49
R vs. R* 6.8 800 10000 87.1 75.63 58.13 91.24
(N=12) 7.2 800 10000 61.83 61.78 46.99 80.45




The FDA lab’s dissolution profiles at pH 6.0, 6.8, and 7.2 are very similar to those
provided by the firm (>50 f2 firm test product vs. FDA lab test product), showing
reproducibility for dissolution testing of the test product. The f2 values and the 90%
confidence intervals generated using the bootstrapping with the FDA lab’s dissolution
data indicate the dissolution data at pH 6.8 are acceptable.

Newly-Submitted Dissolution Data

In the current amendment dated 10/19/2015 the f(tl))rm submitted test and reference
product dissolution data in pH @68, as requested by the FDA. The firm
provided the dissolution summary tables in their response to the deficiency, above.
Below, the review compiled plots of test and reference product dissolution at each pH
tested and the individual unit data. The firm tested 24 units of test product from batch
EMP203 (manufactured 4/2014) and 24 units of reference product from two batches (12
units from batch 457836 S2 and 12 units from batch 457840 S1, expiration date 5/2017

for both batches). All units were pre-treated with 0.1N HCI for 2 hours.

3 Page(s) have been Withheld in Full as b4 (CCI/TS) immediately following this page



Evaluation Stage: pH 6.8 Phosphate Buffer at 50 rpm, Volume: 900 mL Apparatus II (Paddle)-TEST PRODUCT
Product Name TEST PRODUCT: Mesalamine Delayed-release Tablets USP, 800 mg
B. No.Manufacturer | EMP 203 Mfg Date: April, 2014- Cadila Healthcare Limited, India
Time point , % Dissolved (Minutes)

Unit-1
Unit-2
Unit-3
Unit-4
Umnit-5
Unit-6
Unit-7
Umit-8
Unit-9
Unit-10
Umt-11
Unit-12
Unit-13
Unit-14
Unit-15
Unit-16
Umit-17
Unit-18
Unit-19
Unit-20
Unit-21
Unit-22
Unit-23
Unit-24

Min | D) (4)
Date of analysis: | 4 September, 2015




Evaluation Stage: pH 6.8 Phosphate Buffer at 50 rpm, Volume: 900 mL Apparatus II (Paddle)}-REFERENCE
Product Name REFERENCE PRODUCT: Asacol” HD (mesalamine) delayed-release Tablets 800 mg —Warner Chilcott
B. No.Manufacturer | 45783652 (1-12 unit) Expiry date: 05/2017, 45784051 (13-24 unit) Expiry date: 052017
Time point % Dissolved (Minutes)

Unit-1
Unit-2
Unit-3
Unit 4
Unit-5
Unit-6
Unit-7
Unit-8
Unit-9
Unit-10
Unit-11
Unit-12
Unit-13
Unit-14
Unit-15
Unit-16
Unit-17
Unit-18
Unit-19
Unit-20
Unit-21
Unit-22
Unit-23
Unit-24
Min
05 RSD 1867 | 1810 | 1431 | 1387 | 1169 | 1034 | 9s0 0.2 65.8 543 16.4 8.6 57
Date of analysis: 4™ September, 2015







{b) (4)

The reviewer calculated the below {2 values comparing the test and reference products.
F2 values cannot be calculated using mean values if 1) % CV >20% at 20 min and 2)
%CV >10% after 20 min (20 min is considered as cutoff point for “early sampling
points”) and 3) there are less tlgan 3 sampling points for f2 calculation before both test
and reference products reach @% dissolved. Because of the high dissolution variability,
the reviewer calculated the 2 values using a bootstrapping procedure. **

F2 values and 90% confidence intervals using a bootstrapping method?

Bootstrapping method

Original 2 f2
Strength (from mean bootstrap Lower CI Upper CI
Study pH (mg) Frequency values) mean (Percentile) | (Percentile)
(D) (4)
Tvs.R |68 | 800 10000 68.92 64.10 44.23 83.73
(R1+R2) BTAE
(N=24)

All bootstrapping mean f2 values are above 50. The reviewer also calculated the T vs. R
2 confidence intervals for pH 6.8
shown below, since the lower bounds of the confidence intervals at these pH conditions

were below 46.

(b) (4)

considering each reference batch separately, as

Bootstrapping method

‘ Study |pH | Strength | Frequency | Original £2

2

Lower CI

Upper CI

*! Shah et al. In Vitro Dissolution Profile Comparison-Statistics and Analysis of the Similarity Factor, £2.

Pharmaceutical Research (1998) Vol. 15, No.6, page 889-§96
*? Please see statistical consult review for ANDA 065490 (DARRTS, ANDA-065490. REV-

BIOMETRICS-01(General Review). Duan Joan Z, 12/04/2009) and ANDA 065510 (DARRTS, ANDA-
065510, REV-BIOMETRICS-01(General Review), Duan Joan Z, 12/04/2009) for a detailed description of
the bootstrap method.



(mg) (from mean bootstrap (Percentile) (Percentile)
values) mean
Tvs.Rl |68 [800 | 10000 | 4862 | 5107 | 3567 | 7556
(batch &)
457836
S2)
Tvs.R2 | 68 | 800 | 10000 | 7026 | 61 | as89 | s238
(batch (b} (4
457840
S1)
) @) - ; ;
ForpH 6.8 conditions, the lower bound of the confidence interval is below 46.

Per the internal meeting of the OGD vancomycin review team on 3/31/2010%, the
dissolution profiles of the test and reference products are considered similar and
acceptable when the {2 for the mean test and reference profiles are >50 and the lower
bound of the 90% confidence interval (CI) for the 2 test is >46. In addition, if the lower
bound of 90% confidence interval for {2 test is <46, then the dissolution profile
differences between the test and reference products may be acceptable if the reference vs.
reference difference is larger. Thus, the variability of test versus reference dissolution
profiles should not exceed the variability of the reference versus reference dissolution

profiles.

The reviewer calculated the reference product variability under these two pH conditions.
The reviewer calculated the reference product variability by randomly dividing the 24
units into two groups, and also by considering the f2 of reference product batch #457836

S2 vs. batch #457840 S1.

Bootstrapping method

Original 2

2

Study pH Stusugth Frequency | (from mean bootstrap Lower ﬁClI v p.per t?iI
(mg) values) Shidan (Percentile) (Percentile)
R¥ER. | 438 800 10000 49.71 51.47 34.55 74.60
randomly
assigned (b) (4
groups
R1 vs. 6.8 800 10000 43.09 45.30 31.07 68.88
R2 by (b) (4
batch

This f2 analysis shows that there is high between-batch dissolution variability for the

reference product at pH 6.8

» DARRTS. ANDA-065478. FRM-MINUTES-01 (Internal Meeting Minutes), 4/28/2010

(n)m Bootstrapping f2 values for each condition were
below 50. The lower bound CI for T vs. R was higher than the R vs. R lower bound 1no
matter how the R groups were divided at pH 6.8 (44.23 vs. 34.55 and 31.07). At

) 4}




drug release in 360 min, whi
The reviewer rep .

Tvs. R
(R1+R2)
Twvs. R1

(batch
457836

5))

Comparison of New Dissolution Data (10/19/2015) to Data Submitted on 2/24/2015
and FDA Lab Data, pH 6.8

On 2/24/2015, the firm submitted dissolution data at pH 6.8 using 24 units of test product
from batch EMP203 (manufactured 4/2014) and 24 units of reference product from two
batches (12 units from batch 450645 S2 and 12 units from batch 451550 S3, expiration
date 06/2015 and 08/20135, respectively). The FDA lab performed dissolution testing on
24 units of test product from batch EMP203 (manufactured 4/2014) and 24 units of
reference product from two batches (12 units from batch 457836 S2 and 12 units from
batch 457840 S1, expiration date 5/2017 for both batches), the same batches and number
of units as in the current amendment. For all dissolution tests, units were pre-treated with
0.1N HCl for 2 hours before exposure to pH 6.8 buffer.
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F2 values comparing to FDA data and firm data submitted on 2/24/2015

Bootstrapping method

Study*

pH

Strength
(mg)

Frequency

Original 2
(from mean
values)

f2
bootstrap
mean

Lower CI
(Percentile)

Upper CI
(Percentile)

New
Firm T
vs. FDA
F

6.8

800

10000

60.17

60.97

44.04

84.21

New
Firm R
vs. FDA
R

6.8

800

10000

49.41

52.27

35.66

78.87

New
Firm T
vs. Old
Firm T

6.8

800

10000

59.08

60.98

44.92

85.19

New
Firm R
vs. Old
FimR

6.8

800

10000

46.55

49.00

34.34

73.09

*In the above table, “New Firm” R and T refer to the data the firm submitted on 10/19/2015. “Old Firm” R
and T refer to the data the firm submitted on 2/24/2015. FDA R and T refer to the data obtained by the

FDA labs.

As shown in the above table, the test product data submitted by the firm on 10/19/2015

shows an {2 bootstrapping mean of approximately 61 and a lower bound CI of

approximately 44 when compared against both the data the firm submitted on 2/24/2015
and the independent data generated by the FDA labs. The T vs. T comparisons are more




similar than the R vs. R comparisons, consistent with the trend seen looking solely at the
firm’s newly submitted data for R vs. R at pH 6.8, shown again below for comparison.

Bootstrapping method- Firm’s Newly Submitted Data

Original 2

2

Study pH St;'ema;th Frequency | (from mean bootstrap J::;::i :li) (II’I::E:;t(i:li)
e values) mean

Rvs. R
randomly | ¢ | gog 10000 49.71 51.47 34.55 74.60
assigned

groups

R1 vs.

R2 by 6.8 800 10000 43.09 45.30 31.07 68.88

batch

Overall Conclusions
Because of the related DB decision for ANDA 091640 which indicated that high

dissolution variability may be expected in transitional pH media for

?@coated drug

products, along with the supporting dissolution data newly submitted by the firm and
from the FDA labs, the firm’s response 1s acceptable.

3.2 Deficiency Comments

None.




4 APPENDIX

4.1 Formulation Details

The reference product formulation, Asacol® HD (Mesalamine Delayed Release) tablets,
by Warner Chilcott Pharmaceuticals Inc (NDA 021830), is as follows:**

[ Unit Quantity |

Lactose monchydrate
Sodium starch glycolate
Tale

Povidone

Magnesium stearate.
Colloidal silicon dioxide

?* EDR: NDA 021830, Module 3.2.P.1. Description and Composition of the Drug Product.



The formulation of the 800 mg_tablets in the current ANDA is as follows :

| Mesalamine, USP

Sodium 'Sta_r_c_h Glycolate, NF s
| Colloidal Silicon Dioxide. NF

onesium Stearate, NF

' cmcr.y_sta_ C.'euosm,.NF ] -
Povidone  ®*™1ISP e
|
| Sodium Starch GlycolateNFE, [ ©@
| Colloidal Silicon Dioxide. NF
Magnesinm Stearate, NF '

Methacrylic Acid Copolymer. NF - Type B (Eudragit S
Talc, USP '
| Acetyltributyl Citrate, NF

Titanium Dioxide, USP [ @@ |
| Ferric Oxide Red NF
Isopropyl Alcohol, USP*

| Opacode Black
| Isopropyl Alcohol, USP*

The formulation of the 1200 mg tablets in ANDA 091640 is as follows :*

1200.000

Carboxy methyl cellulose SodivmiEEE USP
S—— o
Hypromellose USP

» DARRTS; ANDA 091640, 02/23/2012. REV-BIOEQ-01(General Review).




Microcrystalline Cellulose
Colloidal Silicon Dioxide
Magnesium Stearate

Methacrylic Acid Copolymer
Methacrylic Acid Copolyme:
Triethyl Citrate NF
Talc SP

Total (Coated Tablets | 1465000 | 100.00

4.2 FDA Labs Dissolution Testing Report and Previous Bioequivalence
Reviewer’s FDA Lab Report Analysis

These two documents are in V:\DIVISION\BIO\BIO2\BIO Management Meeting
Minutes\Email Communications\Mesalamine ANDA 203286

”mﬁmmmcmﬁdiimmms,zmom&mchmﬁ_



BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA: 203286
APPLICANT: Zydus Pharmaceuticals (USA) Inc.
DRUG PRODUCT: Mesalamine Delayed Release Tablets USP, 800 mg

The Division of Bioequivalence 11 (DBII) 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}

Ethan M. Stier, Ph.D., R. Ph.

Director, Division of Bioequivalence Il
Office of Bioequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research



5 OUTCOME PAGE

ANDA: 203286

Completed Assignment for 203286 ID: 26993

. . . . Date
Reviewer: Vivian, Diana Completed:
Verifier: , Date Verified:

Division:  Division of Bioequivalence
Amendment, Mesalamine Delayed Release Tablets USP,

Description: 800 mg, Zydus
Productivity:

ID |Letter Date Productivity Category | Sub Category Productivity Subtotal
26993 10/19/2015 |Other (REGULAR)  |Study Amendment 1 1

Total: 1



DIVISION OF BIOEQUIVALENCE REVIEW

ANDA No.

Drug Product Name
Strength(s)
Applicant Name

Address

Applicant’s Point of Contact

Contact’s Telephone Number
Contact’s Fax Number
Original Submission Date(s)
First Generic

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

Reviewer

Study Number (s)
Study Type (5)
Strength (s)
Clinical Site

Clinical Site Address

Analytical Site

Analytical Site Address

OSIS Status

OVERALL REVIEW
RESULT

COMMUNICATION

203286

Mesalamine Delayed Release Tablets USP
800 mg

Zydus Pharmaceuticals (USA) Inc.

73. Route 31 North,
Pennington, NJ 08534

G. Srinivas
Zydus Pharmaceuticals USA Inc.,

73. Route 31 North,
Pennington, NJ 08534

609-730-1900
609-730-1999
07/12/2011
Yes

02/24/2015 amendment for in vitro dissolution testing

Ping Ren, Ph.D.

# MSN-P0-732 # MSN-P0-733

Fasting Fed In vitro BE study
800 mg 800 mg 800 mg
Algorithme Pharma Ine.

Algorithme Pharma Inc.

1200 Beaumont Ave.

Mount-Royal. Quebec, Canada

H3P 3P1

(b) (4)

Backlog, Year 1 and Year 2 ANDAs

[J Pending
X Complete

Inadequate

OECD
XIR
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CONOT APPLICABLE

The dissolution was reviewed separately. Please see details in
DISSOLUTION (QC method) DARRTS: REV-BIOEQ-02 (Dissolution Review) ANDA203286,
Final date: 02/16/2012

REVISED/NEW DRAFT

NO
GUIDANCE INCLUDED
BIOEQUIVALENCE STUDY REVIEW
TRACKING/SUPPORTING STUDY/TEST TYPE STRENGTH RESULT
DOCUMENT #
1 Fasting Study 800 mg Adequate
1 Fed Study 800 mg Adequate
6 In vitro BE Dissolution study 800 mg Inadequate

1 EXECUTIVE SUMMARY

The original application (07/12/2011) contained the results of fasting and fed
bioequivalence (BE) studies comparing a test product Mesalamine Delayed Release
Tablets, 800 mg, to the corresponding reference product Asacol® HD (Mesalamine
Delayed Release) tablets, 800 mg. The results of the 95% upper confidence bound for
AUCo-+, AUCg 4¢ and Cmax in the fasting and fed BE studies were negative. The point

estimate (test/reference geometric mean ratio) for AUCo-1, AUCg4g and Cmax were within
the range of 0.80 to 1.25. Hence, the fasting and fed studies met the BE acceptance
criteria of reference scaled analysis for log-transformed AUCo-t, AUCg 4 and Cmax of
Mesalamine Delayed Release Tablets, 800 mg. The fasting and fed studies were
acceptable’.

In addition to in vivo fasting and fed BE studies, the guidance also recommends
comparative in vitro BE dissolution studies (using USP Apparatus II at 50 rpm) to be
conducted in pH 4.5, 6.0, 6.5, 6.8, 7.2 and 7.5 phosphate buffer representative of the GI
tract pH variations. Yet, in the original application, the firm did not submit any
dissolution data for pH 4.5 Acetate buffer in the current application. Also, the mean
values (£2) in pH 6.8 and pH 7.5 phosphate buffer were less than 50 and the lower bound
of 90% confidence interval (“CI””) for the f2 test comparing test vs. RLD in pH 6.8, pH
7.2, and pH 7.5 phosphate buffer was lower than those comparing the RLD against itself
under the same conditions. These values indicated that the dissolution profiles of the test
product were significantly different from those of the corresponding reference under
these conditions. Therefore, the in vitro BE (comparative dissolution) studies under pH
6.8, 7.2 and 7.5 buffer were not acceptable. Due to the high variability of firm submitted
dissolution data conducted in multimedia, the firm was requested to repeat comparative
dissolution testing on its fresh test product using a larger sample size of tablets (e.g. 24
unites for test and two lots of unexpired RLD product) to provide a better estimate of the
mean difference, or take other appropriated steps as necessary to reduce the variability for
the purpose of achieving accurate f2 calculation.

! DARRTS: REV-BIOEQ21 (Primary Review) ANDA203286, Final date: 11/15/2013.
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In the current amendment dated 02/24/20135, the firm conducted additional dissolution
testing in the medium of pH 4.5 Acetate buffer and repeated dissolution testing in the
media of pH 6.8,7.2, and 7.5 with a larger sample size (n=24) to reduce the variability for
the purpose of achieving accurate f2 calculation. The result from the current amendment
showed the percent drug release from both test and reference products is less than 5% in
the medium of pH 4.5 during the period of 960 min (16 hrs) dissolution testing. The
incomplete drug release of in vitro dissolution testing is due todelayed release nature of
this product. Therefore, the in vitro dissolution data in the medium of pH 4.5 are
acceptable. The results of the mean 2 values and the lower bound of 90% confidence
intervals for f2 values comparing the test vs. reference indicated that the test and
reference products have a similar dissolution profile under pH 6.8 and pH 7.2 conditions.

However, as per detailed analysis for the dissolution profile at pH 6.8, a large difference
was observed in the test product between the original and amendment submissions.

(b) (4)
Moreover,

(b) (4)

O the firm

will be asked to provide 12 units dissolution data for the test and reference products in
buffers with around pH 6.8 (e.g. pH . 6.8, 4, and B using the following dissolution
method on Mesalamine (800 mg):

Apparatus: USP Apparatus 11 (paddle)
Pretreatment Stage. 2 hours in 0.1 N HCI at 100 rpm

Evaluation Stage:
Each of

(b) (4)

(2) pH 6.8 Phosphate buffer at 50 rpm
b

(b} (4)

Volume: 900 mL

Temperature: 37°C

Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes or
as needed for profile comparison.

Therefore, in vitro comparative dissolution testing at pH 6.8 1s inadequate.
In the medium of pH 7.5, the f2 mean value is less than 50 (46.35) and its lower bound of
90% confidence intervals for f2 values 1s less than 46 (40.72). Moreover, the lower bound

0f 90% ClIs of f2 comparing test vs. RLD for pH 7.5 is lower than those comparing the
RLD against itself under the same conditions (42.43 and 54.47). Based on the analysis of
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dissolution profile and variability for two different RLD lots (R1 and R2), the failed
result for in vitro dissolution study in pH 7.5 with T24 vs. R24 is due to the variability
between different reference lots. When T24 was compared with R2, the {2 mean value is
more than 50 (57.97) and, its lower bound of 90% confidence intervals for £2 values are
more than 46 (51.26). The acceptable result is demonstrated in one of reference lots
(R2). Based on the mternal meeting minutes (with other offices (Chemistry and Science
Team), V:\DIVISION\BIO\BIO2\BIO Management Meeting Minutes\2015 Meeting
Minutes\Non-BMM Internal Meeting Minutes) dated 05/12/2015, the in vitro
comparative dissolution data in pH 7.5 medium are acceptable.

The firm conducted quality control dissolution testing using the USP method [500 mL of
0.1N HCI (Acid Stage A) for 2 hrs, followed by 900 mL of Phosphate buffer, pH 6.0
(Buffer Stage B) for 1 hr and 900 mL of Phosphate buffer, pH 7.2 (Buffer Stage C) using
apparatus 2 (Paddle) at 100 rpm for stage A and B and at 50 rpm for stage C]*. The
firm’s proposed specifications are the same as the USP specifications (Acid Stage: NMT
1% 1n 2 hours; Buffer Stage I: NMT 1% in 1 hour; Buffer Stage II: NLT 80% (Q) in 90
minutes). The quality control dissolution testing with the USP method 1s acceptable. The
DB II acknowledges that the firm will follow the USP method and specifications.

A routine inspection of the clinical site, Algorithme Pharma Inc. 1200 Beaumont Ave.
Mount-Royal Quebec, was requested for ANDA202172 on 10/18/2010 and was
completed 2/7/2011 with an outcome of NAL

A routine inspection of the analytical site, ®) )

was requested for this parent ANDA 203286 on 3/8/2012 and was completed on 05/19-
23/2014 with an outcome of NAT’.

The application is incomplete due to deficiency for in vitro comparative BE dissolution
testing at pH 6.8.

2 DARRTS: REV-BIOEQ-02 (Dissolution Review) ANDA203286, Final date: 02/16/2012.
* DARRTS: CONSUT REV-DSI-05 (Bioequivalence Establishment Inspection Report Review)
ANDA203286, Final date: 07/30/2014.

Page 4 of 40



Template Version: 20-NOV-07

2

WwWN -

TABLE OF CONTENTS
EXECULIVE SUMIMAIY .. viviiiiceieiesie ettt ettt sa e e et st te e se e s e s e en e ae st e nbesneeseeneenee e neenteaneeneenes 2
TADIE OF CONTENES ...ttt et b ettt b et et b st et ne et et bene et 5
SUDMISSION SUMMEAIY .....uiitiiiiieieiiesie ettt sttt e e et e tesaestesse e s e e e e b e tesaeateeseeneeeeneeseesrenreeneans 6
3.1 Drug Product INFOMALION ......c.veviiiiiciiiteietese ettt 6
3.2 OGD Recommendations fOr Drug PrOGUCT ...........ccoueiiiiieiiiiieiieieese et 6
3.3 Contents Of SUDMISSION. .......ciiiiiiii e bbbt sbe b e sreenes 7
T o 14 111 -4 oo OSSP 8
3.5 In Vitro Dissolution (Quality CONIOIS) ..........civiiiiriiiiiieiie e 8
3.6 ReVIEW OF SUDMISSION. ......iuiiiieiiiiii ettt sttt e e e e seesreeneenes 9
A VT AV g =T (1 TS () OSSR 19
TR T D -1 T =T o o YOS 19
3.9 RECOMMENUALIONS ...ttt bbbttt b bbb et e e nn e b e 20
3.10 Comments for Other OGD DiSCIPIINES .....c.vcviiieiie et sre e 20
N o] 0100 1 PR 21
4.1 DISSOIULION DALA.......eiteieiitieiieieiee ettt b e bt bttt e bbbt et e bt e st e e e b e nbenre 21
4.1.1 Invitro BE Studies in MUultiple Media. ...t s 21
4.2 Detailed Regulatory History (If Applicable)........ccocoiiiiiiiiiiiieie e 29
4.3 CONSUIL REVIBWS.......eieieieiieiieie sttt sttt ettt e et e st e s te s teseeeteaseenaeeetesbeseestesneeneeseenteneenrens 29
B4 SAS OULPUL ...ttt bkttt r b bbbt s e e b bR b e renne 29
4.4.1  Invitro dissolution (DOOLSIraP) COUES .......eoveeiiiriiiiiirieiie s 29
45  Additional ATTACMENTS ........oouiiiiiie ettt sb e bt e bbb 37
[N Lo T TSP P T UPOTPPTPRRPRPPRPRN 37
4.6 OULCOME PAGE .. .ottt sttt b bttt b e s bt e ke bt e et ehe e e b e e eb e e b e e nb e en b e nb e e et e e beenbeennennnas 40

Page 5 of 40



3 SUBMISSION SUMMARY

3.1 Drug Product Information

Test Product

Mesalamine Delayed Release Tablets USP, 8§00 mg

Reference Product

Asacol® HD (Mesalamine Delayed Release) tablets

RLD Manufacturer WARNER CHILCOTTLLC

NDA No. NO021830

RLD Approval Date May 29, 2008

Indication Asacol® HD is indicated for the treatment of moderately active

ulcerative colitis.

*Asacol® HD was manufactured and marketed by Procter and Gamble (P&G) before February 12, 2010.
On February 12. 2010, the firm notified the FDA that the corporate name and/or address had been changed
from Procter and Gamble Pharmaceuticals, Inc. to Warner Chilcott Pharmaceuticals Inc*.

3.2 OGD Recommendations for Drug Product

‘ Number of studies recommended: 3. fasting. fed. and in vitro comparative dissolution study

1. Type of study:

Fasting

Design: Single-dose, partially or fully replicated crossover design. in-vivo
Strength: 800 mg
Subjects: Normal healthy males and females, general population. Females

should not be pregnant, and if applicable, should practice abstention
or contraception during the study

Additional Comments:

Other study designs are acceptable if appropriate. Specific
recommendations are provided below.

2. Type of study:

Fed

Design: Single-dose, partially or fully replicated crossover design. in-vivo
Strength: 300 mg
Subjects: Normal healthy males and females, general population. Females

should not be pregnant, and if applicable, should practice abstention
or contraception during the study

Additional Comments:

Other study designs are acceptable if appropriate. Specific
recommendations are provided below.

X Type of study:

In vitro comparative dissolution study

Strength 300 mg
Apparatus: USP Apparatus 2 (paddle)
Prefreatment Stage: 2 hours in 0.1 N HC1 at 100 rpm

* DARRTS: COR-NDAACK-06 (Change of Applicant Name/Address) NDA021830. Final date

02/26/2010.
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Evaluation Stage:

Each of

(1) pH 4.5 Acetate buffer at 50 rpm
(2) pH 6.0 Phosphate buffer at 50 rpm
(3) pH 6.5 Phosphate buffer at 50 rpm
(4) pH 6.8 Phosphate buffer at 50 rpm
(5) pH 7.2 Phosphate buffer at 50 rpm
(6) pH 7.5 Phosphate buffer at 50 rpm

Volume: 900 mL
Temperature: 37°C
Sample times: 0. 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and
360 minutes or as needed for profile comparison
Additional Comments: The applicant should use at least 12 tablets per test. The f2 metric will

be used to compare dissolution profiles.

‘ Analytes to measure (in plasma):

Mesalamine in plasma

Bioequivalence based on:

90% CI of Mesalamine and acceptable in vitro
comparative dissolution study

‘ Waiver request of in-vivo testing:

Not applicable

Source of most recent recommendations:

annceRegglla torvhlformatw;v’Gulda.ncessUC ’\/13’?00
03.pdf

The above Guidance is based on FDA’s response to
O control# 12-0615 on September

20, 2010 reviewed by the scientific team.

\\edsnas\OGDS6'CONTROLS\2012-docs\12-

0615.pdf
3.3 Contents of Submission
‘ Study Types Yes/No? How many?
‘ Single-dose fasting Yes 1
‘ Single-dose fed Yes 1
In vitro comparative Yes 6
dissolution
‘ QC dissolution Yes 1
‘ Waiver requests No N/A
| BCS Waivers No N/A
| Clinical Endpoints No N/A
| Failed Studies No N/A
Amendments Yes 02/24/2015 amendment for in
vitro dissolution testing
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3.4 Formulation

Location in appendix

DARRTS: REV-BIOEQ21 (Primary Review)
ANDA203286, Final date: 11/15/2013.

‘ If a tablet, is the RLD scored? No

‘ If a tablet, is the test product biobatch scored No

‘ Is the formulation acceptable? FORMULATION ACCEPTABLE

‘ If not acceptable, why?

3.5 In Vitro Dissolution (quality controls)

Location of DBE Dissolution Review

DARRTS: REV-BIOEQ-02 (Dissolution
Review) ANDA203286, Final date:
02/16/2012

Source of Method (USP, FDA or Firm)

USP

Medium Acid Stage: 0.1N HCl
Buffer Stage I: pH 6.0 Phosphate Buffer
Buffer Stage II: pH 7.2 Phosphate Buifer
Volume (mL) Acid Stage: 500 mL
Buffer Stage : 900 mL
USP Apparatus type USP 2 (Paddle)

Rotation (rpm)

Acid Stage: 100 RPM 2 hours
Buffer Stage I 100 RPM 1 hour
Buffer Stage II: 50 RPM 90 minutes

DBE-recommended specifications

Acid Stage: NMT 1% in 2 hours
Buffer Stage I: NMT 1% in 1 hour
Buffer Stage IT: NLT 80% (Q) in 90
minutes

‘ If a modified-release tablet, was testing done on %z tablets?

No

‘ F2 metric calculated?

No

If no, reason why F2 not calculated

Due to high variability (%6CV) for
sampling points

‘ Is method acceptable?

METHOD ACCEPTABLE

‘ If not then why?

There 1s a USP method for this product. The firm conducted dissolution testing using the
USP method [500 mL of 0.1N HCI (Acid Stage A) for 2 hrs, followed by 900 mL of
Phosphate buffer, pH 6.0 (Buffer Stage B) for 1 hr and 900 mL of Phosphate buffer, pH
7.2 (Buffer Stage C) using apparatus 2 (Paddle) at 100 rpm for stage A and B and at 50
rpm for stage C]. The firm’s dissolution testing data with the USP method are
acceptable. The firm’s proposed specifications are the same as the USP specifications.
The quality control dissolution testing is acceptable. The DB IT acknowledges that the

firm will follow the USP method and specifications.
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3.6 Review of Submission

DB Deficiency | (02/24/2014):

We cannot locate the individual data for comparative dissolution testing in 0.1 N HCI
followed by pH 4.5 Acetate buffer.

The Firm’s Response:

The firm has manufactured a fresh (new) exhibit batch (Batch No. EMP 203) and performed
dissolution studies on this batch in 0.1N HCI followed by pH 4.5 acetate buffer.

(b) (4)

The firm has conducted comparative dissolution testing on 24 units of the Test product
(Batch No. EMP 203) and two lots of the Reference product (12 units from each Reference
lot) on same day and at the same location under same dissolution testing conditions.

Reviewer Comments:

The firm conducted additional dissolution testing in 0.1 N HCI followed by pH 4.5
Acetate buffer. The firm’s response is adequate (for submitted data, see Section 4.1).

DB Deficiency 11 (02/24/2014):

Due to the high variability of your submitted dissolution data conducted in multimedia,
an f2 test using mean profiles of test vs. reference listed drug (““RLD”’) is not sufficient as
per the CDER Guidance for Industry: Dissolution Testing of Immediate Release Solid
Oral Dosage Forms (““Dissolution Guidance™). Therefore, we calculated the f2 metric
(an f2 confidence interval) using a bootstrapping method for the dissolution profile
comparison. For general information on this approach, please refer to Shah et al. In
Vitro Dissolution Profile Comparison-Statistics and Analysis of the Similarity Factor, f2.
Pharmaceutical Research (1998) Vol. 15, No.6, page 889-896.

For the test products, the mean values (f2) in pH 6.8 and pH 7.5 phosphate buffer are
lower than 50 and the lower bound of 90% confidence interval (““CI””) for the 2 test
comparing test vs. RLD in pH 6.8, pH 7.2, and pH 7.5 phosphate buffer is lower than
those comparing the RLD against itself under the same conditions. These values suggest
that the dissolution profiles of the test product are significantly different from those of the
corresponding reference under these conditions. Your dissolution data in pH 6.8, 7.2 and
7.5 are not acceptable.

The Firm’s Response:

As recommended by the Division of Bioequivalence 1l (DB I1), in Deficiency No. 3 below,
the firm has conducted comparative dissolution testing on 24 units of the Test product (Batch
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No. EMP 203) and two lots of the Reference product (12 units from each Reference lot)
under pH 4.5, 6.8, 7.2, and 7.5 conditions on same day and at the same location.

Reviewer Comments:

The firm repeated in vitro dissolution testing in the media of pH 6.8,7.2, and 7.5 with a larger
sample size (n=24) of test product and two lots of RLD product (each lot N=12). The firm’s
response is adequate (for resubmitted data, see Section 4.1).

DB Deficiency 111 (02/24/2014):

To address why the test product is different from the RLD product, please repeat
comparative dissolution testing on your fresh test product using a larger sample of
tablets to provide a better estimate of the mean difference, or take other appropriated
steps as necessary to reduce the variability for the purpose of achieving accurate 2
calculation.

The dissolution testing should be conducted on at least 24 tablets (more if necessary) of
the test product and at least two lots of unexpired RLD product (using 12 tablets per lot)
using the following method as specified in the FDA Guidance on Mesalamine (800 mg):

Apparatus: USP Apparatus Il (paddle)
Pretreatment Stage: 2 hours in 0.1 N HCI at 100 rpm
Evaluation Stage:
Each of
(1) pH 4.5 Acetate buffer at 50 rpm
(2) pH 6.8 Phosphate buffer at 50 rpm
(3) pH 7.2 Phosphate buffer at 50 rpm
(4) pH 7.5 Phosphate buffer at 50 rpm

Volume: 900 mL

Temperature: 37°C

Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and
360 minutes or as needed for profile comparison

Please submit individual dissolution data as well as the mean, range, %coefficient of
variation (CV) at each time point for the total numbers of tablets tested including dates of
dissolution testing, manufacture date and expiration date as applicable.

The DB Il will perform an f2 test on your submitted dissolution data. If the variability of
the dissolution data is such that mean data cannot be used for the f2 test, as per the
Dissolution Guidance, we will use the above-referenced bootstrapping approach.

For the bootstrapping method, sampling with replacement is used for creating 10,000

replicates of test and reference products. The means of the test and reference units at
each time point for each replicate are obtained and used for f2 calculation. The 90%
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confidence intervals of the f2 values are calculated using the percentile approach as
described in the Shah et al. reference. Similar procedure can be followed for comparing
reference vs. reference products.

Please note only one measurement after 85% dissolution of both the products should be
included in the f2 calculation.

The Firm’s Response:

As recommended by the Division of Bioequivalence Il (DB I1), the firm has conducted
comparative dissolution testing on 24 units of the Test product (Batch No. EMP 203) and two
lots of the Reference product (12 units from each Reference lot) under pH 4.5, 6.8, 7.2, and
7.5 conditions on same day and at the same location.

Using the bootstrapping method described above in the Agency’s comment letter, by creating
10,000 replicates of the Test and Reference product units, the mean percent dissolved at each
time point was obtained for each replicate to calculate f2 (similarity factor). Subsequently,
the mean and 90% confidence intervals of the f2 (similarity factor) values between Test and
Reference products were calculated for each pH at the evaluation stage. The complete details
of the bootstrapping analyses and the bias corrected accelerated (BCA) bootstrapping method
to calculate the mean, median and 90% confidence intervals for the 2 values in the
dissolution profiles are presented as follows:

Note: The firm calculated f2 distribution and the 90% confidence intervals using the bias
corrected accelerated (BCA) bootstrapping method instead of the FDA recommended
percentile approach.

Reviewer Comments:
In original application dated 07/12/201, the firm’s in vitro comparative dissolution data

showed that the test and reference products had a similar dissolution profile under pH 6.0
and pH 6.5 conditions. However, the dissolution profiles of the test product were
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significantly different from that of reference product in the medium of pH 6.8, 7.2, and
7.5. Thus, in vitro comparative dissolution testing in pH 6.8, pH 7.2, and pH 7.5
Phosphate buffer was unacceptable. In addition, we could not locate the individual data
for comparative dissolution testing in 0.1 N HC1 followed by pH 4.5 Acetate buffer.
Thus, in vitro comparative dissolution testing was incomplete.

In the current amendment dated 02/24/2015, the firm conducted additional dissolution
testing in the medium of pH 4.5 Acetate buffer and repeated dissolution testing in the
media of pH 6.8,7.2, and 7.5 with a larger sample size (n=24) to reduce the variability for
the purpose of achieving accurate f2 calculation.

Table A. Product information in vitro comparative dissolution testing

Dosage Test Reference
Strength

& Form

800 mg Mesalamine Delayed Release Tablets | ASACOL® HD (Mesalamine) Delayed

USP, 800 mg

Lot No.: EMP203
Mfg Date: April, 2014

Release Tablets USP, 800 mg
Lot No: R1: 450645 S2 and R2: 451550 S3
Expiry : 06/2015 and 08/2015

Sample size

N=24

R1=12. R2=12; R1+R2=24

Test dates for in vitro comparative dissolution testing on both test and reference

*The percent coefficient of variation (%CV) was more than 20% at the 20 min, or/and more than 10% after

20 min.
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products:
Test date for the test and reference products in multimedia
pH 4.5 pH 6.8 pH 7.2 pH 7.5
Strength 800 mg Test Reference Test Reference Test Reference Test Reference
12/02/2014 | 12/02/2014 | 10/18/2014 10/18/2014 | 12/12/2014 | 12/12/2014 | 10/17/2014 | 10/17/2014
06/2015 06/2015 06/2015
Mach. and Mach. 06/2015 and Mach, and Mach, and
2016 08/2015 2016 08/2015 2016 08/2015 2016 08/2015
April,
Manufacture date 2014 April, 2014 April, 2014 April. 2014
The review of In Vitro Comparative Dissolution Testing:
a) The calculation of F2 values using means
The means of F2 values (T24 vs. R24)
F2 values between the test and the reference product
Strength pH 4.5 buffer pH 6.8 buffer pH 7.2 buffer pH7.5 buffer
800 mg 96.33* 70.64% 54.23% 46.28*




REVIEWER’S NOTES:

= The F2 values cannot be calculated using mean values if 1) % CV >20% at 20
min and 2) %CV >10% after 20 min (20 min 1s considered as cutoff point for
“early sampling points™) and 3) there are less than 3 sampling points for F2
calculation before both test and reference products reach 85% dissolving’. Yet, to
confirm the data from bootstrapping approach, reviewer calculates mean 2 values
disregarding variability as illustrated in the above table.

= Even though using a larger sample of tablets, dissolution data still show high
variability (high %CV) in the media of pH 6.8, 7.2, and 7.5. Due to the high
variability (high %CV), a comparison of mean profiles with the {2 test is not
sufficient per the CDER Guidance for Industry: Dissolution Testing of Immediate
Release Solid Oral Dosage Forms). Therefore, a bootstrapping procedure® is
used to calculate mean values of F2 and an F2 confidence interval (a statistical
evaluation of £2. see below).

b) The calculation of F2 values and 90% confidence interval using bootstrapping method?

‘ Bootstrapping method

Stren F2
gth bootstrap Lower CI Upper CI
Study pH (mg) | Frequent | Original 2 mean (Percentile) (Percentile)
4.5 N/A N/A N/A N/A
Tvs.R 6.8 800 10000 82.8 68.9 49.32 88.27
(R1+R2) =
(N=24) 7.2 800 10000 54.23 51.83 43.64 60.76
i) 800 10000 46.35 46.51 40.72 53:12
4.5 N/A N/A N/A N/A
T24vs.R1 | 6.8 800 10000 87.13 70.23 49.73 89.8
=12
(I;Ioh#: ) 7.2 800 10000 35.7 51.22 38.61 65.67
4560645 75 800 10000 38.45 38.64 33.28 4491
45 N/A N/A N/A N/A
T24 vs. R2
(N=12) 6.8 800 10000 78.62 67.86 48.34 87.25
lot#: T2 800 10000 50.89 49.15 42.04 56.6

3 Based on 1) the CDER Guidance for Industry: Dissolution Testing of Immediate Release Solid Oral Dosage Forms, 2) high
vaniability of vancomycin dissolution data, and discussion with bio-management. the reviewer considered the following for the 2
calculation:
. Oanly one measurement is considered after 85% dissolution of both the products and at least three dissolution time points
are available.

® 20 mun tentatively appears reasonable to be set as the cutoff of the earlier time point for Vancomyein HCI capsule in vitro
BE studies. For the F2 calculation, the percent coefficient of vaniation before or at the earlier time point (1.e. 20 mn)
should not be more than 20% and at other time points (i.e. time pomts after 20 min) should not be more than 10%.

® Shah et al. In Vitro Dissolution Profile Comparison-Statistics and Analysis of the Similarity Factor, £2.
Pharmacetitical Research (1998) Vol. 15, No.6, page §89-8§96
» Please see statistical consult review for ANDA 065490 (DARRTS. ANDA-065490, REV-BIOMETRICS-01(General Review),

Duan Joan Z, 12/04/2009) and ANDA 065510 (DARRTS, ANDA-065510, REV-BIOMETRICS-01(General Review), Duan Joan Z,
12/04/2009) for detail description of the bootstrap method.
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541550 7.5 800 10000 57.97 58.28 51.26 66.4
45 N/A N/A N/A N/A
6.8 800 1000 90.61 68.99 46.75 92.57

R1 vs. R2
(N=12) 7.2 800 1000 62.66 57.85 42.43 72.92
7.5 800 1000 48.35 48.49 42.46 55.87
4.5 N/A N/A N/A N/A
6.8 800 1000 54.48 57.67 37.8 86.78

R vs. R*
(N=12) 7.2 800 1000 43.83 44.06 28.9 62.31
7.5 800 1000 78.21 68.97 54.47 85.17

*For R vs. R comparison, the dissolution data was first randomly divided into two groups (12 units vs. 12
units) and with each of the groups obtained from randomization, the bootstrapping procedure was then
performed to calculate the f2 confidence intervals for R vs. R comparison in the comparative dissolution
testing.

Comments:

1. Per the internal meeting of OGD vancomycin review team on 3-31-2010%, the
dissolution profiles of the test and reference products are considered similar and
acceptable when the f2 for the mean test and reference profiles are >50 and the
lower bound of 90% confidence interval (ClI) for f2 test is >46. In addition, if the
lower bound of 90% confidence interval for F2 test is <46, then the difference of
dissolution profile differences between test and reference may be acceptable if the
reference vs. reference difference is larger. Thus, the variability of test versus
reference dissolution profiles should not exceed the variability of the reference
versus reference dissolution profiles.

2. As per Control document 12-0615°, Mesalamine has three ionizable groups. Its
aqueous versus pH solubility profiles are a U shape profile with lowest solubility
between pH 2.0 to 5.5 illustrated as the following figure:

® DARRTS, ANDA-065478, FRM-MINUTES-01 (Internal Meeting Minutes), 4/28/2010
° Ctr:12-0615: \\cdsnas\OGDS6\CONTROLS\2012-docs\12-0615.pdf.
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The pH of the medium in the dissolution testing affects solubility of Mesalamine.
Mesalamine is soluble under either acidic environment (pH< 2) or pH above 6
condition. Based on above study, Mesalamine has low drug release in the
medium of pH 4.5 due to the enteric coating feature. As a result, the complete
dissolution is not expected at the pH 4.5 and the percent drug release from both
test and reference products should be very low. The result from the current
amendment showed the percent drug release from both test and reference products
is less than 5% in the medium of pH 4.5 during the period of 960 min (16 hrs)
dissolution testing. Thus, a meaningful comparison of the dissolution data is
impossible in pH conditions of 4.5 because of incomplete and variable (high %
RSD) dissolution for the test and reference products. The incomplete drug release
of in vitro dissolution testing is due to very low solubility of Mesalamine in the
medium of pH 4.5. Therefore, the in vitro dissolution data in the medium of pH
4.5 are acceptable.

3. For T24 vs. R24 comparison, the mean f2 values comparing the test vs. reference
are greater than 50 in the media of pH 6.8 and 7.2 (82.8 and 54.23, respectively).
The lower bound of 90% confidence intervals for f2 values is more than 46
(49.32) in the medium of pH 6.8, while the lower bound of 90% confidence
interval for F2 test in the medium of pH 7.2 less than 46 (43.64). However, this
value is higher than that comparing the RLD against itself under the same
conditions (R1 vs. R2:42.43; R vs R: 28.9). The firm’s dissolution data show that
the test and reference products have a similar dissolution profile under pH 6.8 and
pH 7.2 conditions.

4. However, as per detailed analysis for the dissolution profile at pH 6.8, a large

difference was observed in the test product between the original and amendment
submission illustrated as below:
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The test product is formulated with an outer-layer pH sensitive enteric coating to
begin to release at pH 7.0 or greater and to target mesalamine delivery to the
lower Gl tract. ®® in the test product contains Eudragit S,
which degrades at pH > 7.0. As a result, pH 6.8 can be considered as a
transitional pH in drug release. The dissolution profile at this pH is very sensitive
to small variation in the medium pH. A small variation in the medium pH in the
dissolution testing would result in wide variability dissolution profiles. Thus, the
inherent pH dependent solubility nature of the Eudragit @93 may be a main

reason for this batch-batch difference in dissolution profile.
(b) (4

the firm will be asked to providel2 units dissolution data for the test and reference
products in buffers around pH 6.8 (e.g. pH @ 6.8, @@ ysing the
following dissolution method on Mesalamine (800 mg):

Apparatus: USP Apparatus Il (paddle)
Pretreatment Stage: 2 hours in 0.1 N HCI at 100 rpm
Evaluation Stage:

Each of
(b) (4)
(2) pH 6.8 Phosphate buffer at 50 rpm
(b) (4

Volume: 900 mL

Temperature: 37°C

Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360
minutes or as needed for profile comparison.
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5.

In the medium of pH 7.5, the f2 mean value is less than 50 (46.35) and its lower
bound of 90% confidence intervals for f2 values is less than 46 (40.72).
Moreover, the lower bound of 90% Cls of f2 comparing test vs. RLD for pH 7.5
is lower than those comparing the RLD against itself under the same conditions
(42.43 and 54.47). However, reviewer considers in vitro comparative dissolution
testing in the medium of pH 7.5 is acceptable based on the following reasons:

a)

b)

In the current amendment, the firm conducted the dissolution testing on 24
tablets of the test product and two lots of unexpired RLD product (using
12 tablets per lot). Compared T24 vs. R2 (the 2" RLD batch:
lot#541550), the f2 mean value is more than 50 (57.97) and also, its lower
bound of 90% confidence intervals for 2 values are more than 46 (51.26).
The result demonstrated that the dissolution profile of test product is
similar to one of reference lots at pH 7.5.

The reviewer noticed that two lots of reference product have different
dissolution profiles and variability. As shown below, the lot R1 (lot#
4560645) releases faster than the lot R2 (lot#541550) and the test product.
The lot R2 dissolution profile is more similar to that of test product (f2:
57.97) compared to R1 (38.45). Also, the percent coefficient of variation
for R1 is relative higher than that of R2 during the early sampling time
(10-60 min), which resulted in lower bound of 90% confidence intervals
for 2 value less than 46 for the test product under pH 7.5 condition. Thus,
the failed result for in vitro dissolution study in pH 7.5 with T24 vs. R24
was due to the variability in different RLD lot.

Time (min) 10 20 30 45 60 f2
T24 0.7625 4.708333 30.875 93.4375 102.1292 T24vs.R1
R1-Mean 2.19 18.84 61.72 92.04 99 38.45
%CV 115.27 60.07 24.60 10.32 2.15
R2-Mean 0.48 7.93 43.84 96.50 102.13  T24 vs.R2
%CV 100.01 48.95 27.54 5.30 1.01 57.97
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c) As per detailed analysis for the dissolution profile, the test product

displayed slower rate of drug release during the early phase only (10 min
to 30 min) than the reference product showed in the table below. Orally
administered delayed-release mesalamine tablets act locally within the
lumen of the large bowel. Both the test and the reference products should
have already dissolved before transiting to jejunum or ileum at pH 7.5.°
Thus, the dissolution rate difference during the early phase at pH7.5 will
not have clinically relevant effect on the drug release locally in the colon.

Early phase dissolution data at pH 7.5

pH 7.5 Acid | Buffer stage
2hrs |10 20 30 45 min
min min min
Test Mean |0 0.76 471 30.8 934
%CV | 489.9 84.8 84.9 26.9 6.62
RLD Mean |0 1.33| 13.38| 52.78 94.27
%CV | 489.9 148 74.5 30.7 827

d) In addition, in the fasting and fed BE studies, the mesalamine component

e) The dissolution profiles at pH 7.5

of PK parameters of the test and reference were comparable, which further
supports that the test product seems not dissolve earlier than the reference

product and will reach the colon adequately. )
® @

= Xiaojian Jiang, et al. FDA Bioequivalence Standards. Chapter 12, Bioequivalence for Drug Products
Acting Locally within Gastrointestinal, AAPS Advances in the Pharmaceutical Sciences Series, September

6.2014.
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f) The transit time in terminal ileum and colon is 8-48 hours. The slower
release in dissolution (0-30 minutes) has no influence on local release in
the colon.

Based on the internal meeting minutes (with other offices (Chemistry and Science
Team), V:\DIVISION\BIO\BIO2'\BIO Management Meeting Minutes\2015 Meeting
Minutes\Non-BMM Internal Meeting Minutes) dated 05/12/2015, the m vitro
comparative dissolution data in pH 7.5 medium are acceptable.

The 1n vitro comparative dissolution for Mesalamine Delayed release Tablets 1s
incomplete due to a large difference in the dissolution profile of test product at pH 6.8

between the original and amendment submissions.

3.7 Waiver Request(s)

‘ Strengths for which waivers are requested None

‘ Proportional to strength tested in vive? N/A
Is in vitro comparative dissolution _
Yes
acceptable?
‘ Waivers granted? N/A
If not then why?

3.8 Deficiency

As per detailed analysis for the dissolution profile at pH 6.8, a large difference was
observed in the test product between the original and amendment submission. The firm
1s requested to provide an explanation for this large difference in the dissolution profiles
of the test product at pH 6.8 between the original and amendment submission. In
addition, the firm will be asked to provide the 12 units dissolution data for the test and
reference products in pH buffer at pH 6.8 range (e.g. pH ©® 6.8, o
following dissolution method on Mesalamine (800 mg):

Apparatus: USP Apparatus 11 (paddle)

Pretreatment Stage: 2 hours in 0.1 N HCI at 100 rpm
Evaluation Stage:

Each of

(b) (4)

(2) pH 6.8 Phosphate buffer at 50 rpm
®)4)

Volume: 900 mL

Temperature: 37°C

Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes or
as needed for profile comparison.
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3.9 Recommendations

1.

The Division of Bioequivalence accepts the fasting BE study (MSN-P0-732)
conducted by Zydus on its Mesalamine Delayed Release Tablets USP, 800 mg (lot #:
EMK150) comparing it to Procter & Gamble, ASACOL® HD (Mesalamine) Delayed
Release Tablets, 800 mg (lot #: 442661S3).

The Division of Bioequivalence accepts the fed BE study (MSN-P0-733) conducted
by Zydus on its Mesalamine Delayed Release Tablets USP, 800 mg (lot #: EMK150)
comparing it to Procter & Gamble, ASACOL® HD (Mesalamine) Delayed Release
Tablets, 800 mg (lot #: 442661S3).

The in vitro comparative dissolution testing using the FDA recommended method as
specified in the FDA Guidance on Mesalamine (800 mg) is incomplete due to the
above deficiency.

The firm’s quality controls dissolution testing is acceptable. The dissolution testing
should be conducted according to the current USP monograph for Mesalamine
Delayed Release Tablets USP, 800 mg.

3.10 Comments for Other OGD Disciplines

Discipline Comment

N/A

None

Page 20 of 40




4 APPENDIX

4.1 Dissolution Data

4.1.1 In vitro BE Studies in Multiple Media

pH 4.5
Dissolution Conditions Apparatus: USP-II (Paddle)
Speed of Rotation: 100 rpm for acid stage and 50 rpm for buffer stage
b (4,
Medium: 0.1N HC1 o }(for 2 hours) followed by pH 4.5 Acetate buffer
Volume: 900 mL
Temperature: 37°C £ 0.5°C
Firm’s Proposed Specifications
Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. 8A, Moraiya, Tal.: Sanand. Dist, Ahmedabad — 382 210
(Name, Address)
Testing | Product ID \ Batch No. Dosage No. of Collection Times Study
Date (Test - Msmufactl.lre pate) Strength Dofage 2 10 20 30 45 60 75 90 120 150 Repol:t
(Reference — Expiration & Form | Units i : : - . . . < : . Locati
rs |min |min (min | min | min min |min |min |min
Date) on
12/02/2 | Mesalamine Delayed Release | 800 mg 24 Mean |0 0.30] 0.28| 023 0.21 0.37] 0.18] 0.17( 022] 0.1
014 Tablets USP, 800 mg Tablet — by
Lot No.: EMP203 £
Mfe Date: April. 2014 %CV | 489 106.| 125.( 86.3| 82.4 102.8] 110.0| 112.7 | 1094
65 17 3 3] 57.81 4 2 8 3
12/02/2 | ASACOL® HD 800 mg 24 Mean |0 0.06| 0.05( 0.05) 0.04 0.09| 0.01] 0.00( 0.03] 0.03
014 (Mesalamine) Delayed Tablet Riiii m@
Release Tablets USP, 800 mg g_
Lot No: 450645 S2 and %CV [ 489
451550 S3 159.| 176.( 176.| 199.| 111.0| 489.9 228.4 | 489.9
Expiry : 06/2015 and 08/2015 19 93 93 13 5 0| N/P 2 0
Testing | Product ID \ Batch No. Dosage No. of Collection Times Study
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Date (Test - Manufacture Date) Strength | Dosage 180 240 | 300 360 480mi | 600 720mi | 840 960 Report
(Reference — Expiration & Form | Units min min | min | min |n min n min min Locati
Date) on
12/02/2 | Mesalamine Delayed Release |800mg | 24 Mean | 025]|049| 049 o062| o06s| o096 120 137 164
by (4
014 Tablets USP, 800 mg Tablet T —
Lot No.: EMP203 -
Mfg Date: April, 2014
%CV 1149 81.0 132.0| 126.9| 177.0| 152.2| 156.2| 166.96| 168.55
12/02/2 | ASACOL® HD 800 mg 24 Mean 0.10] 0.05] 0.02] 0.08 0.04 0.10 0.08 0.23 0.25 |
014 (Mesalamine) Delayed Tablet — by
Release Tablets USP. 800 mg
Lot No: 450645 S2 and
451550 83 %CV
Expiry : 06/2015 and 08/2015 1249 176 489 172.5| 2443 | 178.0] 186.1 122.4] 104.17
pH 6.8
Dissolution Conditions Apparatus: USP-II (Paddle)
Speed of Rotation: | 100 rpm for acid stage and 50 rpm for buffer stage
{(9X¢
Medium: 0.1N HC1 . (for 2 hours) followed by pH 6.8 Phosphate buffer
Volume: 900 mL
Temperature: 37°C £ 0.5°C
Firm’s Proposed Specifications
Dissolution Testing Site Cadila Healthcare Ltd.. Sarkhej-Bavla. N. H. No. 8A. Moraiya, Tal.: Sanand. Dist. Ahmedabad — 382 210
(Name, Address)
Testing | Product ID \ Batch No. Dosage No. of Collection Times Study
Date (Test - Manufacture Date) Strength | Dosage 2 hrs 10 20 30 45 60 75 90 120 Report
(Reference — Expiration & Form | Units min min min min min | wii | i Locati
Date) on
10/18/2 | Mesalamine Delayed Release | 800 mg 24 Mean |0 0.87 2.57 4.44 8.08 | 12.06| 17.15 | 23.43 | 40.03
014 Tablets USP, 800 mg Tablet Range (b) 4
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= B) )
Lot No.: EMP203
Mg Diste: Sprll, 2004 %V |— | 5997| 7021 80.69| 8866|9072 8885 85.69 | 75.35
10/18/2 | ASACOL® HD 800mg |24 Mean |0 | 024 os86| 228 551 991] 1507|2154 46.46
014 (Mesalamine) Delayed Tablet Ranige (by @
Release Tablets USP. 800 mg
Lot No: 450645 S2 and
451550 83 %CV | -
Expiry : 06/2015 and 08/2015 1044 1063 | 1333 1484|1577 1446 1243 | 64.64
Testing | Product ID \ Batch No. Dosage No. of Collection Times Study
Date (Test - Manufacti.lre pate) Strength Dofage 150 180 min | 240 min | 300 360 min Repon:t
(Reference — Expiration & Form | Units e min Locati
Date) on
10/18/2 | Mesalamine Delayed Release | 800 mg 24 Mean 63.38 88.53 99.98 | 102.09 104.18
/ ) ¢
014 Tablets USP, 800 mg Tablet Range =
Lot No.: EMP203
Mfg Date: April, 2014
%CV 51:75 2522 6.06 4.43 3.36
10/18/2 | ASACOL® HD 800 mg 24 Mean 66.72 80.81 94.13 ] 98.21 101.34
014 (Mesalamine) Delayed Tablet e () 4
Release Tablets USP. 800 mg B
Lot No: 450645 S2 and
451550 83 %CV
Expiry : 06/2015 and 08/2015 39.76 21.92 8.61 5.14 291
pH 7.2
Dissolution Conditions Apparatus: USP-II (Paddle)
Speed of Rotation: 100 rpm for acid stage and 50 rpm for buffer stage
Medium: 0.1N HC1 e (for 2 hours) followed by pH 7.2 Phosphate buffer
Volume: 900 mL
Temperature: 37°C £+ 0.5°C
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Firm’s Proposed Specifications

Dissolution Testing Site

Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. 8A. Moraiya, Tal.: Sanand. Dist, Ahmedabad — 382 210

(Name, Address)
Testing | Product ID \ Batch No. Dosage No. of Acid | Buffer stage Study
Date (Test - Manufactl'lre Pate) Strength Do?age 2 hrs | 10 20 30 45 60 75 90 120 150 Repol:t
(Reference — Expiration & Form | Units N ¥ L 2 . e i 1 B Locati
min | min | min | min | min min |min |min |min
Date) on
12/12/2 | Mesalamine Delayed Release | 800 mg 24 Mean |0 1.94]| 580 11.2| 20.3| 55.35|89.17] 99.55| 102.1 | 102.6
014 Tablets USP, 800 mg Tablet Ranpe ()4
Lot No.: EMP203 -
Mifg Date: April. 2014
%CV | - 928 99.2( 88.9| 70.6| 3559 1477]| 296 1.76| 1.68
12/12/2 | ASACOL® HD 800 mg 24 Mean |0 228 733 16.9| 31.4| 52.03|73.98)] 91.18( 100.9| 102.9
014 (Mesalamine) Delayed Tablet Riifise b) (@
Release Tablets USP, 800 mg -
Lot No: 450645 S2 and -
451550 S3 %NCV | -
Expiry : 06/2015 and 08/2015 152 | 131| 109] 964 | 62.58|38.36| 11.08| 3.63| 2.40
pH 7.5
Dissolution Conditions Apparatus: USP-II (Paddle)
Speed of Rotation: 100 rpm for acid stage and 50 rpm for buffer stage
b
Medium: 0.1IN HC1 e (for 2 hours) followed by pH 7.5 Phosphate buffer
Volume: 900 mL
Temperature: 37°C £ 0.5°C
Firm’s Proposed Specifications
Dissolution Testing Site Cadila Healthcare Ltd.. Sarkhej-Bavla. N. H. No. 8A. Moraiya, Tal.: Sanand. Dist. Ahmedabad — 382 210
(Name, Address)
Testing | Product ID \ Batch No. Dosage No. of Acid | Buffer stage Study
Date (Test - Manufacture Date) Strength | Dosage 2 hrs | 10 | 20 | 30 | 45 | 60 | 75 | 90 | 120 | 150 | Report
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(Reference — Expiration & Form | Units min |min | min | min | min min | min min |min | Locati
Date) on
10/17/2 | Mesalamine Delayed Release | 800 mg 12 Mean |0 0.76 | 4.71| 30.8| 93.4| 102.1]|103.4| 104.7 | 104.8 | 105.3
014 Tablets USP, 800 mg Tablet — b},
Lot No.: EMP203 &
Mifg Date: April. 2014 —
%CV | 4899 | 848 849| 269 6.62 210 1.34] 099 1.18| 0382
10/17/2 | ASACOL® HD 800 mg 12 Mean |0 13.3| 52.7] 942 | 100.5|102.6| 103.2| 103.7
014 (Mesalamine) Delayed Tablet 1.33 8 8 7 7 6 9 7| 104.7
— b} (4
Release Tablets USP, 800 mg Range
Lot No: 450645 S2 and
451550 S3 —
Expiry : 06/2015 and 08/2015 %CV |489-9| 148| ?4.5| 30.7| 8.27| 2.28| 2.01| 1.06| 1.00| 1.4?|
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Figure 1. Dissolution Profiles

Page 26 of 40



Dissolution profile comparison between the original and amendment submission:
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4.2 Detailed Regulatory History (If Applicable)

None
4.3 Consult Reviews

None
4.4 SAS Output
4.4.1 Invitro dissolution (bootstrap) Codes

pH 6.8

/ Program :
/ SubMacros :
/ Updated : 14 Jan 2010

/ Purpose : Dissolution F2 bootstrapping confidence interval calculations -
Percentile and BCA method

/

/ Notes :

/

/ T

f2_analysis.SAS

/ PARAMETERS: THE FOLLOWING COLUMNS SHOULD BE IN THE INPUT DATASET (EXCEL
FILE).

NAME OF VARIABLE

TR (T, R): TEST OR REFERENCE (CHARACTER)
LOT LOT (CHARACTER OR NUMERIC)
PH PH (NUMERIC)
STRENGTH STRENGTHS OF THE PRODUCTS (NUMERIC)
UNIT UNIT NUMBER (NUMERIC) : 12 UNITS PER EACH LOT/PH
X5 DISSOLUTION RATE PERCENT (NUMERIC) E.G. AT 5 MINUTES
X10 DISSOLUTION RATE PERCENT (NUMERIC) E.G. AT 10 MINUTES
X60 DISSOLUTION RATE PERCENT (NUMERIC) E.G. AT 60 MINUTES
/ —————c
/ AMENDMENT HISTORY:
/ Init --Date-- -————————— - Description---——-————————————————————
/
/ e
====*/

PROC DATASETS
L I1BRARY=WORK ;
DELETE _ALL_;
RUN;
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*** STEP 1: LOCATION OF DATASETS AND LOCATION FOR SAVING OUTPUT REPORTS ***;
%let STUDYDIR= C:\Users\RENP\Desktop\Documents\Completed-ANDA\GI-
COMPLEN\203286Mesalamine;

LIBNAME IN "&STUDYDIR™;

*** STEP 2: IF DATA ON EXCEL WORKSHEET, PROVIDE THE EXCEL WORKSHEET NAME AND
RANGE ***;

*** THIS STEP USES DDE - REQUIRES EXCEL DATASET TO BE OPEN ***;

FILENAME RAWDATA DDE "EXCEL|pH68!1R2C1:R49C18";

*x**x STEP 2: ENTER THE NAME OF THE DATASET FILE (EXCEL FILE) *****;
*%LET EXCELNAME = 90905DISSOLUTIONDATA.XLS;

***WLET EXCELFILE = &STUDYDIR.\&EXCELNAME;

****x*x STEP 5: ENTER THE NAME OF THE EXCEL WORKSHEET NAME CONTAINING STUDY
/*%let sheetname = Sheetl;

proc import datafile="&excelfile"
out=revise
dbms=excel replace;
sheet=""&sheetname";
getnames=yes;
mixed=yes;
run;*/

*** JF USING EXCEL DDE OPTION, ENABLE THE FOLLOWING DATA STEP ***;

data revise;

INFILE RAWDATA;

INPUT TR $ LOT $ PH STRENGTH UNIT X5 X10 X15 X20 X25 X30 X40 X45 X60 X80
X100 X120 X140;
run;

EAR R e R R e R e R e R e R R e e e

R R = =
’

*hXKxxk

*h XXk R e R e e e e e e

E R = o
£

proc sort data=revise;by TR ph strength;run;
proc means data=revise noprint;
var X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 X120 X140;

by TR ph strength ;

output out=revisesum mean=X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 X120
X140;

run;
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data testO;set revisesum;if TR="T";
TX5=X5;tXx10=x10;tx15=x15;tx20=x20; tx25=x25; tXx30=%X30; tx40=x40 ; tx45=x45 ; tx60=x6
0;tx80=x80;tx100=x100;tx120=x120;tx140=x140;

drop TR _type_ X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 X120 X140;run;

rx5=x5;rx10=x10; rx15=x15; rx20=x20; rx25=x25; rx30=x30; rx40=x40; rx45=x45 ; rx60=x6
0;rx80=x80;rx100=x100;rx120=x120;rx140=x140;
drop TR _type_ X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 X120 X140;run;

data original;merge testO refO;by ph strength;

run;

data original;set original;

if (rx5>85 or tx5>85) then do;

sum=tx5-rx5)**2 ;¥2=50*10g10(100/sqgrt((1+sum/1)));end;

else if (rx10>85 or tx10>85)then do;

sum=(tx5-rx5)**2+(tx10-rx10)**2; f2=50*10g10(100/sqrt((1+sum/2)));end;

else if (rx15>85 or tx15>85) then do;

sum=tx5-rx5)**2+(tx10-rx10)**2+(tx15-
rx15)**2;¥2=50*109g10(100/sqgrt((1+sum/3)));end;

else if (rx20>85 or tx20>85) then do;

sum=tx5-rx5)**2+(tx10-rx10) **2+(tx15-rx15)**2+(tx20-rx20)**2;
2=50*109g10(100/sqrt((1+sum/4)));end;

else if (rx25>85 or tx25>85) then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2+ (tx15-rx15) **2+(tx20-rx20) **2+(tx25-rx25)**2;
2=50*10g10(100/sqrt((1+sum/5)));end;

else if (rx30>85 or tx30>85) then do;
sum=tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-rx25)**2
+(tx30-rx30)**2;

2=50*10g10(100/sgrt((1+sum/6)));end;

else if (rx40>85 or tx40) then do;

sum=tx5-rx5)**2+(tx10-rx10) **2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-rx25)**2
+(tx30-rx30)**2+(tx40-rx40)**2;

2=50*10g10(100/sqgrt((1+sum/7)));end;

else if (rx45>85 or tx45>85) then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+ (tx20-rx20) **2+(tx25-rx25)**2
+(tx30-rx30) **2+ (tx40-rx40) **2+(tx45-rx45)**2;
2=50*10g10(100/sgrt((1+sum/8)));end;

else if (rx60>85 or tx60>85) then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-rx25)**2
+(tx30-rx30) **2+ (tx40-rx40) ** 2+ (tx45-rx45) **2+(tx60-rx60)**2;
2=50*10910(100/sgrt((1+sum/9)));end;

else if (rx80>85 or tx80>85) then do;
sum=Ctx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-rx25)**2
+(tX30-rx30) **2+ (tx40-rx40) **2+ (tx45-rx45)**2+(tx60-rx60)**2+(tx80-rx80)**2;
2=50*10910(100/sqgrt((1+sum/10)));end;

else if (rx100>85 or tx100>85) then do;

sum=(tx5-rx5)**2+(tx10-rx10)**2+ (tx15-rx15)**2+(tx20-rx20) **2+(tx25-rx25)**2
+(tX30-rx30) **2+ (tx40-rx40) **2+(tx45-rx45)**2+(tx60-rx60)**2+(tx80-
rx80)**2+(tx100-rx100)**2;

2=50*10910(100/sqrt((1+sum/11)));end;

else if (rx120>85 or tx120>85) then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2+ (tx15-rx15) **2+(tx20-rx20) **2+(tx25-rx25)**2
+(tX30-rx30) **2+ (tx40-rx40) **2+(tx45-rx45)**2+(tx60-rx60)**2+(tx80-
rx80)**2+(tx100-rx100)**2+(tx120-rx120)**2;
2=50*10910(100/sqrt((1+sum/12)));end;

else do;sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-
rx25)**2
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+(tx30-rx30) **2+ (tx40-rx40) ** 2+ (tx45-rx45) **2+(tx60-rx60)**2+(tx80-
rx80)**2+(tx100-rx100)**2+(tx120-rx120)**2+(tx140-rx140)**2;
2=50*10g10(100/sqgrt((1+sum/13)));end;

f2bar=12;

keep PH strength f2bar sum ;

run;

quit;

proc sort data=revise;by TR ph strength;run;

proc surveyselect data=revise outhits method=urs n=12 reps=10000 seed=00998
out=reviseboot;

strata TR ph strength;

run;

proc sort data=reviseboot;by TR ph strength replicate;run;
var X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 X120 X140;

by TR ph strength replicate;

output out=revisebootsum mean=X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100
X120 X140;

run;

data test;set revisebootsum;if TR="T";
TX5=X5;tXx10=x10;tx15=x15; tx20=x20; tx25=x25; tx30=%x30; tx40=x40 ; tx45=x45 ; tx60=x6
0;tx80=x80;tx100=x100;tx120=x120;tx140=x140;

drop TR _type_ X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 X120 X140;run;
run;

data ref;set revisebootsum;if TR="R";
rx5=x5;rx10=x10;rx15=x15; rx20=x20; rx25=x25; rx30=x30; rx40=x40; rx45=x45 ; rx60=x6
0;rx80=x80;rx100=x100;rx120=x120;rx140=x140;

drop TR _type_ X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 X120 X140;run;

data boot;merge test ref;by ph strength replicate;
run;
data boot;set boot;

if (rx5>85 or tx5>85) then do;

sum=(tx5-rx5)**2 ;¥2=50*10g10(100/sqgrt((1+sum/1)));end;

else if (rx10>85 or tx10>85)then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2 ; 2=50*10g10(100/sqrt((1+sum/2)));end;

else if (rx15>85 or tx15>85) then do;

sum=tx5-rx5)**2+(tx10-rx10)**2+(tx15-
rx15)**2;2=50*10g10(100/sqgrt((1+sum/3)));end;

else if (rx20>85 or tx20>85) then do;

sum=(tx5-rx5)**2+(tx10-rx10)**2+ (tx15-rx15)**2+(tx20-rx20)**2;
2=50*10910(100/sqgrt((1+sum/4)));end;

else if (rx25>85 or tx25>85) then do;
sum=tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-rx25)**2;
2=50*10g10(100/sgrt((1+sum/5)));end;

else if (rx30>85 or tx30>85) then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-rx25)**2
+(tx30-rx30)**2;

2=50*10g10(100/sgrt((1+sum/6)));end;

else if (rx40>85 or tx40) then do;
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sum=Ctx5-rx5)**2+(tx10-rx10) **2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-rx25)**2
+(tX30-rx30)**2+(tx40-rx40)**2;

2=50*10910(100/sgrt((1+sum/7)));end;

else if (rx45>85 or tx45>85) then do;
sum=tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-rx25)**2
+(tX30-rx30) **2+ (tx40-rx40) **2+(tx45-rx45)**2;
2=50*109g10(100/sqrt((1+sum/8)));end;

else if (rx80>85 or tx80>85) then do;
sum=tx5-rx5)**2+(tx10-rx10)**2+ (tx15-rx15) **2+(tx20-rx20) **2+(tx25-rx25)**2
+(tX30-rx30) **2+ (tx40-rx40) **2+ (tx45-rx45)**2+(tx60-rx60)**2+(tx80-rx80)**2;
2=50*109g10(100/sqrt((1+sum/10)));end;

else if (rx100>85 or tx100>85) then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2+ (tx15-rx15) **2+(tx20-rx20) **2+(tx25-rx25)**2
+(tx30-rx30) **2+(tx40-rx40) **2+(tx45-rx45)**2+(tx60-rx60) **2+(tx80-
rx80)**2+(tx100-rx100)**2;

2=50*109g10(100/sqrt((1+sum/11)));end;

else if (rx120>85 or tx120>85) then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-rx25)**2
+(tx30-rx30) **2+(tx40-rx40) **2+(tx45-rx45)**2+(tx60-rx60) **2+(tx80-
rx80)**2+(tx100-rx100)**2+(tx120-rx120)**2;
2=50*10g10(100/sgrt((1+sum/12)));end;

else do;sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-
rx25)**2

+(tx30-rx30) **2+(tx40-rx40) **2+(tx45-rx45)**2+(tx60-rx60)**2+(tx80-
rx80)**2+(tx100-rx100)**2+(tx120-rx120)**2+(tx140-rx140)**2;
2=50*10g10(100/sgrt((1+sum/13)));end;

keep PH strength 2 replicate sum;
run;
quit;

proc sort data=boot;by ph strength;run;
proc summary data=boot;

var f2;
output out=bootout mean=f2_boot mean p5=f2_5th p95=Ff2_ 95th;
by ph strength;

data bootciv;merge bootout original;by ph strength;run;
proc sort data=bootciv;by strength ph;run;

proc EXPORT DATA= WORK.bootciv
OUTFILE= "&STUDYDIR.\DA15pH68BOOTF2-PERCENTILE .xIsx""
DBMS=XLSX REPLACE;
SHEET=""PERCENTILE";
RUN;

pH 7.2 and 7.5:

/ Program : f2_analysis.SAS
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/ SubMacros :

/ Updated : 14 Jan 2010
/ Purpose - Dissolution F2 bootstrapping confidence interval calculations -
Percentile and BCA method

/

/ Notes :

/

/ ———————————=—

/ PARAMETERS: THE FOLLOWING COLUMNS SHOULD BE IN THE INPUT DATASET (EXCEL
FILE).

NAME OF VARIABLE

TR (T, R): TEST OR REFERENCE (CHARACTER)
LOT LOT (CHARACTER OR NUMERIC)
PH PH (NUMERIC)
STRENGTH STRENGTHS OF THE PRODUCTS (NUMERIC)
UNIT UNIT NUMBER (NUMERIC) : 12 UNITS PER EACH LOT/PH
X5 DISSOLUTION RATE PERCENT (NUMERIC) E.G. AT 5 MINUTES
X10 DISSOLUTION RATE PERCENT (NUMERIC) E.G. AT 10 MINUTES
X60 DISSOLUTION RATE PERCENT (NUMERIC) E.G. AT 60 MINUTES
/ ———————————=—
/ AMENDMENT HISTORY:
/ Init --Date-- -————————— Description-—-————-———————————————————
/
/ ———————————=
====*/

PROC DATASETS
L 1BRARY=WORK ;
DELETE _ALL_;

RUN;

*** STEP 1: LOCATION OF DATASETS AND LOCATION FOR SAVING OUTPUT REPORTS ***;
%let STUDYDIR= C:\Users\RENP\Desktop\Documents\Completed-ANDA\GI-
COMPLEN\203286Mesalamine;

LIBNAME IN "&STUDYDIR™;

*** STEP 2: IF DATA ON EXCEL WORKSHEET, PROVIDE THE EXCEL WORKSHEET NAME AND
RANGE ***;

*** THIS STEP USES DDE - REQUIRES EXCEL DATASET TO BE OPEN ***;

FILENAME RAWDATA DDE "EXCEL]Sheetl1l!R2C1:R73C14";

*xxxxk STEP 2: ENTER THE NAME OF THE DATASET FILE (EXCEL FILE) *****;
*%LET EXCELNAME = 90905SDISSOLUTIONDATA.XLS;

***PLET EXCELFILE = &STUDYDIR.\&EXCELNAME;
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***** STEP 5: ENTER THE NAME OF THE EXCEL WORKSHEET NAME CONTAINING STUDY
DATA R e o o ;
/*%let sheetname = Sheetl;

proc import datafile="&excelfile"
out=revise
dbms=excel replace;
sheet=""&sheetname";
getnames=yes;
mixed=yes;
run;*/

*** 1F USING EXCEL DDE OPTION, ENABLE THE FOLLOWING DATA STEP ***;

data revise;

INFILE RAWDATA;

INPUT TR $ LOT $ PH STRENGTH UNIT X5 X10 X15 X20 X25 X30 X40 X45 X60;
run;

AA A A A A A A A A AR A A AR A AR A A AR A AR A AAA A AR A AAAAAAAAAAAAAAAXAAAAAAAAAAALAAAAAAXALAAAA AKX AAK

EE e
£

rx PERCENTILE METHOD

AEEAAAAAAAAAAXAAXAXAAXAAAAXAAAXAXAAAXAAAXAAAAXAAAXKAAKK -
’

AE A A A A A A A A A A A A AA A AR A A AR A AR A AAAAARAAAAAAAAAAAAAAAAAAAAALAAAAAAALAAAAAAA AR A AKX LXK

E R = = =
’

proc sort data=revise;by TR ph strength;run;
proc means data=revise noprint;
var x5 x10 x15 x20 x25 x30 x40 x45 x60;

by TR ph strength ;
output out=revisesum mean=x5 x10 x15 x20 x25 x30 x40 x45 x60;
run;

data testO;set revisesum;if TR="T";
TX5=X5;1tXx10=x10;tx15=x15; tx20=x20; tx25=x25; tx30=%x30; tx40=x40 ; tx45=x45 ; tx60=x6
0;

drop TR _type x5 x10 x15 x20 x25 x30 x40 x45 x60;run;

rx5=x5;rx10=x10;rx15=x15; rx20=x20; rx25=x25; rx30=x30; rx40=x40; rx45=x45 ; rx60=x6
0;
drop TR _type_ x5 x10 x15 x20 x25 x30 x40 x45 x60;run;

data original;merge testO refO;by ph strength;

run;

data original;set original;

if (rx5>85 or tx5>85) then do;

sum=(tx5-rx5)**2 ;¥2=50*10g10(100/sqrt((1+sum/1)));end;

else if (rx10>85 or tx10>85)then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2; f2=50*10g10(100/sqrt((1+sum/2)));end;
else if (rx15>85 or tx15>85) then do;
sum=tx5-rx5)**2+(tx10-rx10)**2+(tx15-

rx15)**2; 2=50*10g10(100/sqrt((1+sum/3)));end;

else if (rx20>85 or tx20>85) then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20)**2;
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2=50*10910(100/sgrt((1+sum/4)));end;

else if (rx25>85 or tx25>85) then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-rx25)**2;
2=50*10g10(100/sgrt((1+sum/5)));end;

else if (rx30>85 or tx30>85) then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2+ (tx15-rx15) **2+(tx20-rx20) **2+(tx25-rx25)**2
+(tx30-rx30)**2;

2=50*10g10(100/sqrt((1+sum/6)));end;

else if (rx40>85 or tx40) then do;
sum=tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+ (tx20-rx20) **2+(tx25-rx25)**2
+(tx30-rx30) **2+(tx40-rx40)**2;

2=50*10910(100/sqrt((1+sum/7)));end;

else if (rx45>85 or tx45>85) then do;
sum=tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-rx25)**2
+(tx30-rx30) **2+(tx40-rx40) **2+(tx45-rx45)**2;
2=50*10g10(100/sgrt((1+sum/8)));end;

else do;sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20)**2+(tx25-
rx25)**2

+(tx30-rx30) **2+ (tx40-rx40) ** 2+ (tx45-rx45) **2+(tx60-rx60)**2;
2=50*10g10(100/sqgrt((1+sum/9)));end;

f2bar=F2;

keep PH strength f2bar sum ;

run;

quit;

proc sort data=revise;by TR ph strength;run;

proc surveyselect data=revise outhits method=urs n=24 reps=10000 seed=00998
out=reviseboot;

strata TR ph strength;

run;

proc sort data=reviseboot;by TR ph strength replicate;run;
proc means data=reviseboot noprint;
var x5 x10 x15 x20 x25 x30 x40 x45 x60;

by TR ph strength replicate;
output out=revisebootsum mean=x5 x10 x15 x20 x25 x30 x40 x45 x60;

data test;set revisebootsum;if TR="T";

tX5=x5;1tx10=x10; tXx15=x15;tx20=x20; tx25=x25 ; tx30=x30; tx40=x40 ; tx45=x45 ; tx60=x6
0;

drop TR _type_ x5 x10 x15 x20 x25 x30 x40 x45 x60;run;

run;

data ref;set revisebootsum;if TR="R";
rx5=x5;rx10=x10;rx15=x15; rx20=x20; rx25=x25; rx30=x30; rx40=x40; rx45=x45 ; rx60=x6
0;

drop TR _type_ x5 x10 x15 x20 x25 x30 x40 x45 x60;run;

data boot;merge test ref;by ph strength replicate;

run;
data boot;set boot;

if (rx5>85 or tx5>85) then do;
sum=(tx5-rx5)**2 ;¥2=50*10g10(100/sqgrt((1+sum/1)));end;
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else if (rx10>85 or tx10>85)then do;

sum=(tx5-rx5)**2+(tx10-rx10)**2; f2=50*10g10(100/sqrt((1+sum/2)));end;

else if (rx15>85 or tx15>85) then do;

sum=tx5-rx5)**2+(tx10-rx10)**2+(tx15-

rx15)**2; 2=50*10g10(100/sqrt((1+sum/3)));end;

else if (rx20>85 or tx20>85) then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20)**2;
2=50*10910(100/sqgrt((1+sum/4)));end;

else if (rx25>85 or tx25>85) then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-rx25)**2;
2=50*109g10(100/sqrt((1+sum/5)));end;

else if (rx30>85 or tx30>85) then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2+ (tx15-rx15) **2+(tx20-rx20) **2+(tx25-rx25)**2
+(tx30-rx30)**2;

2=50*109g10(100/sqrt((1+sum/6)));end;

else if (rx40>85 or tx40) then do;

sum=tx5-rx5)**2+(tx10-rx10) **2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-rx25)**2
+(tx30-rx30)**2+(tx40-rx40)**2;

2=50*10g10(100/sqgrt((1+sum/7)));end;

else if (rx45>85 or tx45>85) then do;
sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+ (tx20-rx20) **2+ (tx25-rx25)**2
+(tx30-rx30) **2+ (tx40-rx40) **2+(tx45-rx45)**2;
2=50*10g10(100/sqgrt((1+sum/8)));end;

else do;sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20) **2+(tx25-
rx25)**2

+(tx30-rx30) **2+ (tx40-rx40) ** 2+ (tx45-rx45) **2+(tx60-rx60)**2;
2=50*10g10(100/sgrt((1+sum/9)));end;

keep PH strength 2 replicate sum;

run;

quit;

proc sort data=boot;by ph strength;run;
proc summary data=boot;

var f2;
output out=bootout mean=f2_boot mean p5=f2_5th p95=Ff2_ 95th;
by ph strength;

data bootciv;merge bootout original;by ph strength;run;

proc sort data=bootciv;by strength ph;run;

proc EXPORT DATA= WORK.bootciv
OUTFILE= "&STUDYDIR.\DA15pH7BOOTF2-PERCENTILE.xIsx"
DBMS=XLSX REPLACE;

SHEET=""PERCENTILE";
RUN;

45 Additional Attachments

None
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BIOEQUIVALENCE DEFICIENCY TO BE PROVIDED TO THE APPLICANT

ANDA: 203286
APPLICANT: Zydus Pharmaceuticals (USA) Inc.
DRUG PRODUCT: Mesalamine Delayed Release Tablets USP, 800 mg

The Division of Bioequivalence 11 (DB I1) has completed its review of your
submission(s) acknowledged on the cover sheet. The following deficiency has been
identified:

At pH 6.8, there is a significant difference in the dissolution profile for the test product

between the original (07/12/2011) and amendment (02/24/2015) submissions. Please

provide an explanation for this difference. In addition, please submit 12 units dissolution

data of the test and reference products in buffers with pH around 6.8 (e.g. pH ©©6.8,
. using the following dissolution method on your test product:

Apparatus: USP Apparatus Il (paddle)

Pretreatment Stage: 2 hours in 0.1 N HCI at 100 rpm
Evaluation Stage:

Each of

(b) (4)

(2) pH 6.8 Phosphate buffer at 50 rpm
(b) (4)

Volume: 900 mL

Temperature: 37°C

Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes
or as needed for profile comparison.

Please submit individual dissolution data as well as the mean, range, %coefficient of
variation (CV) at each time point for the total numbers of tablets tested including dates of
dissolution testing, manufacture date and expiration date as applicable. Besides the
dissolution summary table in the eCTD format, please submit the individual unit
dissolution data and mean values in excel or sas transport format.



Sincerely yours,

{See appended electronic signature page}

Ethan M. Stier, Ph.D., R.Ph

Acting Director

Division of Bioequivalence 11

Office of Generic Drugs

Center for Drug Evaluation and Research



4.6 Outcome Page

ANDA: 203286

Completed Assignment for 203286 ID: 25577

Reviewer: Ren, Ping Date Completed:
Verifier: , Date Verified:
Division:  Division of Bioequivalence

Description: Mesalamine Delayed Release Tablets USP, 800 mg

Productivity:
Letter Productivity . .. |Subtota
ID Date Category Sub Category Productivity |
25577 2/24/2014 Bioequivalence |In Vitro Study 1 1
Study (nasal or other .
(REGULAR) dosage forms, Edit Delete
each study type)
25577 2/24/2014 Bioequivalence |In Vitro Study 1 1
Study (nasal or other .
(REGULAR) dosage forms, Edit Delete
each study type)
25577 2/24/2014 Bioequivalence |In Vitro Study 1 1
Study (nasal or other .
(REGULAR) dosage forms, Edit Delete
each study type)
25577 2/24/2014 Bioequivalence |In Vitro Study 1 1
Study (nasal or other .
(REGULAR) dosage forms, Edit Delete
each study type)

Total: 4
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Reference ID: 3404865

203286

Mesalamine Delayed Release Tablets USP
800 mg

Zydus Pharmaceuticals (USA) Inc.

73. Route 31 North,
Pennington, NJ 08534

G. Srinivas

Zydus Pharmaceuticals USA Inc.,
73. Route 31 North,

Pennington, NJ 08534

609-730-1900
609-730-1999
07/12/2011
Yes

03/13/2012 amendment for LTSS

Ping Ren, Ph.D.

# MSN-P0-732 # MSN-P0-733

Fasting Fed In vitro BE study
800 mg 800 mg 800 mg
Algorithme Pharma Ine.

Algorithme Pharma Inc.

1200 Beaumont Ave.
Mount-Royal. Quebec, Canada

H3P 3P1
(b) (4)

Inadequate pending analytical site inspection
Inadequate pending analytical site inspection and in vitro BE
study

NO

REVIEW

STUDY/TEST TYPE RESULT

STRENGTH
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DOCUMENT #

1 Dissolution 800 mg Adequate
1 Fasting Study 800 mg Adequate
1 Fed Study 800 mg Adequate
4 In vitro BE Dissolution study 800 mg Inadequate

1 EXECUTIVE SUMMARY '

Thas application contains the results of fasting and fed bioequivalence (BE) studies
comparing a test product Mesalamine Delayed Release Tablets, 800 mg, to the
corresponding reference product Asacol® HD (Mesalamine Delayed Release) tablets,
800 mg. Each of the BE studies was designed as a single-dose, three-way, partial
replicated crossover study in healthy male and female subjects. The applicant provided
evidence that, under fasting and fed conditions, the reference product met FDA’s criteria
to be classified as a highly variable diug with respect to AUCt, AUCg 45 and Cmax. The
reference-scaled average bioequivalence approach was used to calculate bioequivalence
statistics for AUCt, AUCg4g and Cmax in the fasting and fed BE studies. The results are
summarized in the tables below.

Mesalamine Delayed Release Tablets USP
Dose 1 X 800 mg
Fasting Bioequivalence Study No. MISN-P0-732, N= 83 (Male=51 and Female=32)

T/R Criteria
Parameter | Ratio s2wr sWR Bound Method Used OUTCOME
LAUCT 1.18 |0.6606511 | 0.8128045 -0.362881 Scaled/PE PASS
(0-120)
LAUCS-48 | 1.21 |0.6612052 | 0.8131452 -0.347193 Scaled/PE PASS
LCMAX 1.23 10.7662244 | 0.8753424 -0.402449 Scaled/PE PASS

Mesalamine Delayed Release Tablets USP

Dose 1 X 800 mg

Fed Bioequivalence Study No. MSN-P0-733, N= 70 (Male=48 and Female=22)

TR Criteria
Parameter | Ratio S2WT sWR Bound Method Used OUTCOME
LAUCT 0.98 |0.7193513|0.8481458 -0.422984 Scaled/PE PASS
(0-120)
LAUCS-48| 0.96 |0.8018692|0.8954715 -0.467636 Scaled/PE PASS
LCMAX 1.01 |1.3412103|1.1581063 -0.818653 Scaled/PE PASS

Per guidance, AUCo+is recommended in place of AUCis because the Kel could not be
accurately measured for mesalamine DR product. In the table above, the 95% upper
confidence bound for AUCo+, AUCg 4¢ and Cmax in the fasting and fed BE studies are
negative. The point estimate (test/reference geometric mean ratio) for AUCo+, AUCg4s.
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and Cmax are within the range of 0.80 to 1.25. Hence, the fasting and fed studies meet
the BE acceptance criteria of reference scaled analysis for log-transformed AUCo-+,
AUCg 45 and Cmax of Mesalamine Delayed Release Tablets, 800 mg. The fasting and fed
studies are acceptable.

In addition to in vivo fasting and fed BE studies, the guidance also recommends
comparative in vitro BE dissolution studies (using USP Apparatus II at 50 rpm) to be
conducted in pH 4.5, 6.0, 6.5, 6.8, 7.2 and 7.5 phosphate buffer representative of the GI
tract pH variations. Yet, the firm did not submit any dissolution data for pH 4.5 Acetate
buffer in the current application. Also, the mean values (2) in pH 6.8 and pH 7.5
phosphate buffer are less than 50 and the lower bound of 90% confidence interval (“CI”)
for the {2 test comparing test vs. RLD in pH 6.8, pH 7.2, and pH 7.5 phosphate buffer is
lower than those comparing the RLD against itself under the same conditions. These
values suggest that the dissolution profiles of the test product are significantly different
from those of the corresponding reference under these conditions. Therefore, the in vitro
BE (comparative dissolution) studies under pH 6.8, 7.2 and 7.5 buffer are not acceptable.
Due to the high variability of firm submitted dissolution data conducted in multimedia,
the firm is requested to repeat comparative dissolution testing on its fresh test product
using a larger sample size of tablets (e.g. 24 unites for test and two lots of unexpired RLD
product) to provide a better estimate of the mean difference, or take other appropriated
steps as necessary to reduce the variability for the purpose of achieving accurate f2
calculation.

The firm conducted quality control dissolution testing using the USP method [500 mL of
0.1N HC1 (Acid Stage A) for 2 hrs, followed by 900 mL of Phosphate buffer, pH 6.0
(Buffer Stage B) for 1 hr and 900 mL of Phosphate buffer, pH 7.2 (Buffer Stage C) using
apparatus 2 (Paddle) at 100 rpm for stage A and B and at 50 rpm for stage C]'. The
firm’s proposed specifications are the same as the USP specifications (Acid Stage: NMT
1% 1n 2 hours; Buffer Stage I: NMT 1% in 1 hour; Buffer Stage IT: NLT 80% (Q) in 90
minutes). The quality control dissolution testing with the USP method is acceptable. The
DB II acknowledges that the firm will follow the USP method and specifications.

A routine inspection of the clinical site, Algorithme Pharma Inc. 1200 Beaumont Ave.
Mount-Royal Quebec, was requested for ANDA202172 on 10/18/2010 and was
completed 2/7/2011 with an outcome of NAL

A routine inspection of the analytical site, G
was requested for this parent ANDA 203286 on 3/8/2012 and is pending.

The application is incomplete pending the results of in vitro comparative dissolution
testing and OSI analytical site inspection.

! DARRTS: REV-BIOEQ-02 (Dissolution Review) ANDA203286, Final date: 02/16/2012.
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3 SUBMISSION SUMMARY

3.1 Drug Product Information

Test Product Mesalamine Delayed Release Tablets USP, 8§00 mg

Reference Product Asacol® HD (Mesalamine Delayed Release) tablets

RLD Manufacturer WARNER CHILCOTTLLC

NDA No. NO021830

RLD Approval Date May 29, 2008

Indication Asacol® HD is indicated for the treatment of moderately active
ulcerative colitis.

*Asacol® HD was manufactured and marketed by Procter and Gamble (P&G) before February 12. 2010.
On February 12. 2010, the firm notified the FDA that the corporate name and/or address had been changed
from Procter and Gamble Pharmaceuticals, Inc. to Warner Chilcott Pharmaceuticals Inc’.

3.2 PK/PD Information®

Mechanism The mechanism of action of mesalamine is unknown, but appears to be
topical rather than systemic. Mucosal production of arachidonic acid
(AA) metabolites, both through the cyclooxygenase pathways, i.e.,
prostanoids, and through the lipoxygenase pathways, i.e., leukotrienes
(LTs) and hydroxyeicosatetraenoic acids (HETES), is increased in
patients with chronic inflammatory bowel disease. and it is possible that
mesalamine diminishes inflammation by blocking cyclooxygenase and
inhibiting prostaglandin (PG) production in the colon.

Bioavailability The action of mesalamine appears to be topical rather than systemic.
Based on cumulative urinary recovery of mesalamine and N-Ac-5-ASA
from single dose studies in healthy volunteers, approximately 20% of the
orally administered mesalamine in Asacol HD tablets is systemically
absorbed. leaving the remainder available for topical action and
excretion in the feces.

Food Effect A high fat meal does not affect the extent of systemic exposure to
mesalamine after single-dose administration of Asacol HD, but
mesalamine Cmax decreases by 47% and Tmax is delayed by 14 hours

under fed conditions.
Tmax 10 to 16 hrs
Metabolism Plasma concentrations of mesalamine (S-aminosalicylic acid; 5-ASA)

and its metabolite, N-acetyl-5-aminosalicylic acid (N-Ac-5-ASA) are
highly variable following administration of Asacol HD tablets.

The absorbed mesalamine is rapidly acetylated in the gut mucosal wall
and by the liver to N-Ac-5-ASA which is excreted mainly by the kidney.

Excretion The absorbed mesalamine is rapidly acetylated in the gut mucosal wall

> DARRTS: COR-NDAACK-06 (Change of Applicant Name/Address) NDA021830, Final date
02/26/2010.

? Labeling repository: http://dailymed nlm nih.gov/dailymed/lookup.cfim?setid=03a3bff5-e652-4771-9bf7-
3b6850423 cc5#nlm34090-1
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and by the liver to N-Ac-5-ASA which is excreted mainly by the kidney.

Approximately 20% of the orally administered mesalamine in Asacol
HD tablets is systemically absorbed, leaving the remainder available for
topical action and excretion in the feces.

Half-life

12.6 hrs

Drug Specific Issues (if any)

The most serious adverse reactions:
Renal impairment, including renal failure (rare)
Acute exacerbation of colitis
Hypersensitivity reactions

One Asacol HD 800 mg tablet has not been shown to be bioequivalent to
two Asacol 400 mg tablets. Therefore, one Asacol 800 tablet has not
been shown to be interchangeable with two 400 mg Asacol tablets.

Instruct patients to swallow the Asacol HD tablets whole, taking care not
to break, cut. or chew the tablets, because the coating is an important
part of the delayed-release formulation.

3.3 OGD Recommendations History

1. The OB lists the following mesalamine modified release products as currently
marketed products:

S ; Dosage : . Approval

Appication RLD SeehiL £ Form; Strength P'I'l.'lpl‘l(‘tal'} Applicant | date
No Ingredient Name

Route

Tablet, Jan 16,
N022000 | Yes | Mesalamine | Delaved 12¢ Lialda® Shire i

Release;

Oral

Tablet, Warner Jan 31,
NO019651 Yes | Mesalamine . 400 mg Asacol® Chilcott s

Release; )

Oral :

) Asacol Wamer | 200
N021830 | Yes |Mesalamine | 2<% 800 mg Ao Chilcott

Release; HD® )

Oral ¢

Capsule, Warner Feb 1,
N204412 Yes | Mesalamine | Delayed 400 mg | DELZICOL | Chilcott 2013

release; Oral Llc

Capsule, 500mg Jul 8, 2004
N 020049 Yes | Mesalamine | extended (also 250 | Pentasa Shire (May 10,

release; Oral | mg) 1993)

Capsule, SALIX Oct 31.
N022301 Yes | Mesalamine | extended 375 mg APRISO 2008

PHARMS
release; Oral

Asacol (delayed-release tablet) was the first mesalamine oral product approved on
June 31, 1992 for the treatment of mildly to moderately active ulcerative colitis (UC)
and for the maintenance of remission of UC. Soon after that, Pentasa (extended-

Reference ID: 3404865
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release capsule, 250 mg) was approved on May 10, 1993 for the induction of
remission and for the treatment of patients with mildly to moderately active UC.
Pentasa 500 mg strength was approved on July 8, 2004 (NDA 20-049/SCS-015)
based on formulation proportionality and an in vivo-in vitro correlation, which has
been established for the 250 mg strength (NDA 20-049/SCS-013)*. Four newer
RLDs were approved recently, namely Lialda (January 16, 2007), Asacol HD (May
29, 2008), Apriso (October 31, 2008) and Delzicol (Feb. 2013), all based on clinical
trials.

For Asacol, prior to 2010, OGD recommended e

(b) (4)

2. Shire Pharmaceuticals (the Pentasa sponsor) filed a Citizen Petition (CP, No. FDA-
2008-P-0507) on September 10, 2008, and Warner Chilcott Company (the Asacol and
Asacol HD sponsor) filed a CP Docket No. FDA-2010-P-0111) on February 22,
2010. The FDA issued the response to both citizen petitions on August 20, 2010. In
the CP response, FDA concluded that * bioequivalence of mesalamine delayed release
tablets (RLD: Asacol and Asacol HD) is recommended to be demonstrated by
equivalence of pharmacokinetic profiles and equivalent in vitro drug release
(dissolution) under multiple conditions representative of the conditions in the Gi
tract.”>. FDA also concluded that ‘the decision about generic products referencing
Asacol should also apply to generic products referencing Pentasa and other
mesal amine modified rel ease products (Apriso and Lialda)®.

The Agency response to the Asacol and Pentasa petitions did not describe the
appropriate PK metrics and the comparative dissolution test conditions. The OGD
later summarized the appropriate PK metrics and the comparative BE dissolution test
conditions recommended for five mesalamine oral products as follows:

In Vitro BE studies

Table 1: Recommendations for comparative dissolution testing (Note PB is Phosphate Buffer)

Product | Strength | Apparatus | Speed (rpm) Pretreatment | Evaluation Stage Volume | Sampling
(mg) Stage (mL)
Asacol 400 Il (paddle) | 100 rpm for 2hoursin0.1 | Each of 900 0, 10, 20,
pretreatment stage; N HCI (500 (1) pH 4.5 Acetate buffer 30, 45, 60,
Asacol 800 50 rpm for mL) (2) pH 6.0PB 75, 90, 120,
HD evaluation stage. (3)pH65PB 150 min
(4) pH 6.8 PB or as

*\\cdsnas\OGD S6\CONTROL S\2004-docs\04-293.pdf .
® Asacol and Pentasa Citizen Petition Response \\cdsnas\OGDS6\CONTROL S\2008-docs\08-1019.pdf;
\\cdsnas\OGD S6\CONTROL S\2010-docs\10-0151. pdf.
® \cdsnas\OGDSB\CONTROL S\2008-docs\08-1019.pdf ; \cdsnas\OGDSB\CONTROL S\2010-docs\10-

0151.pdf
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(5)pH7.2PB needed for
(6)pH7.5PB profile
. comnm'isl[%glm

Lialda 1200 TI (paddle)

Pentasa | 250/ 3500 | I (paddle) 100 rpm None Each of 900 1,2.4,6,8,
(1) 0.1 NHCl and 12
(2) pH 4.5 Acetate buffer hours or as
(3)pH 6.0 PB needed for
(4)pH 6.5 PB profile
(5)pH 6.8 PB comparison
(6) pH 7.2 PB
(7) pH 7.5 PB

Apriso 375 s

Please note that Delzicol was approved after the CP and guidance were issued. The
BE recommendation for this RLD is under review.

Selection of partial AUC matrix. AUC8-48 for mesalamine DR tablet (please note

this matrix does not apply to Apriso and Pentosa as they are ER capsules)’

The original OGD recommendation for partial AUC 1s AUCO-Tmax and AUCtmax-
24 based on simulation data. The recommendation was changed to AUC 8-48 due to
the following:

The NDA sponsor ®® Asacol 400 mg tablets due to the
existence of dibutyl phthalate (DBP). DBP serves as a @i the Asacol
formulation and 1s believed to have adverse reproducti elopmental effects
based on recently publication in animal studies. Warner Chilcott submitted an IND
026093 on 12/29/2010 which included study protocol, PR-08210. In the OCP

b) {4
response, AUCg 45 was recommended i

On October 28, 2011, a meeting was held among OGD, OCP, ONDQA, and ORP to
discuss the differences in Asacol BE recommendation. OGD agreed with OND on

" The draft pAUC matric for Apriso and Pentosa are AUC0-3 and AUC3-t. They are under review pending
CP#FDA-2013-P-0470
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the partial AUCg 4g based on the following reasons: (1) AUCg 4greflects the absorption
in the colon, which is the site of action; (2) the variability of AUCTyax 15 too high and
1t might be over-discriminative (AUC4 43 1s highly correlated with AUCy) However,
since Asacol and other mesalamine oral products are locally acting, it 1s important to
have profile similarity between the reference product and the generic product to
ensure they have similar delivery in the gastrointestinal tract. Thus OGD may
evaluate other pAUCs during the review process as supportive information. To aid
this evaluation and to ensure the best possible characterization of drug absorption by
AUCS-48, OGD recommends dense sampling in the time between Tmax and 24
hours.

3. Warner Chilcott Company filed another Citizen Petition (Docket No. FDA-2012-P-
1087) on October 14, 2012 requesting changes to the pAUC time interval from
AUCS8-48 to AUC0-12 and AUC12-48 existing guidance. In the FDA’s response
issued Mar., 2013, the FDA stated that it “denies your specific requests that we
change our bioequivalence recommendations, though we grant your request that
FDA clarify its position on the within-subject variability of Asacol and Asacol HD
and the relevance of that variability to use of the reference-scaled approach for
demonstrating bioequivalence in highly-variable drug products” ® Therefore, the
FDA continues to recommend AUCS8-48.

3.4 OGD Recommendations for Drug Product
‘ Number of studies recommended: | 3. fasting. fed, and in vitro comparative dissolution study
1. Type of study: Fasting
Design: Single-dose, partially or fully replicated crossover design. in-vivo
Strength: 800 mg
Subjects: Normal healthy males and females. general population. Females

should not be pregnant, and if applicable. should practice abstention
or contraception during the study

Additional Comments: Other study designs are acceptable if appropriate. Specific
recommendations are provided below.

2. Type of study: Fed
Design: Single-dose, partially or fully replicated crossover design, in-vivo
Strength: 300 mg
Subjects: Normal healthy males and females, general population. Females

should not be pregnant. and if applicable, should practice abstention
or contraception during the study

Additional Comments: Other study designs are acceptable if appropriate. Specific
recommendations are provided below.

® Dockets Search at regulations.gov (http://www regulations.gov/#!home ); Search: FDA-2012-P-1087: see
FDA/CDER to Warner Chilcott, LLC — Petition Partial Approval and Denial and Acknowledgement Letter
to Alvin Howard (Wamer Chilcott Company, LLC); Last Accessed Date: 04/03/2013

Page 9 of 168
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3. Type of study: In vitro comparative dissolution study
Strength 300 mg
Apparatus: USP Apparatus 2 (paddle)
Pretreatment Stage: 2 hours in 0.1 N HC] at 100 rpm
Evaluation Stage: Each of
(1) pH 4.5 Acetate buffer at 50 rpm
(2) pH 6.0 Phosphate buffer at 50 rpm
(3) pH 6.5 Phosphate buffer at 50 rpm
(4) pH 6.8 Phosphate buffer at 50 rpm
(5) pH 7.2 Phosphate buffer at 50 rpm
(6) pH 7.5 Phosphate buffer at 50 rpm
Volume: 900 mL
Temperature: 37°C
Sample times: 0, 10, 20. 30, 45, 60, 75, 90, 120. 150. 180, 240. 300. and
360 minutes or as needed for profile comparison
Additional Comments: The applicant should use at least 12 tablets per test. The 2 metric will
be used to compare dissolution profiles.

‘ Analytes to measure (in plasma):

Mesalamine in plasma

Bioequivalence based on:

90% CI of Mesalamine and acceptable in vitro
comparative dissolution study

‘ Waiver request of in-vivo testing:

Not applicable

Source of most recent recommendations: http://www.fda.gov/downloads/Drugs/GuidanceCom

plianceRegulatoryInformation/Guidances/UCM3200
03 pdf

The above Guidance is based on FDAs response to
O @ control# 12-0615 on September

20, 2010 reviewed by the scientific team.

\\edsnas\OGDS6\CONTROLS'\2012-docs\12-

0615 pdf

Reference ID: 3404865
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Additional comments:

Additional comments regarding the BE study with
PK endpoints:

(1). Applicants may consider using a reference-scaled
average bioequivalence approach for mesalamine. If
using this approach, the applicant should provide
evidence of high variability in the bioequivalence
parameters (1.e.. within-subject variability > 30%) for
the reference product. For general information on this
approach refer to the Progesterone Capsule Guidance
for additional information regarding highly variable
drugs.

(2). For both fasting and fed studies, the following
PK parameters are recommended to be evaluated:
Log-transformed AUC8-48. AUCO-t, and C max .
where AUC8-48 is the area under the plasma
concentration vs. time curve from 8 to 48 hours,
AUCO-t is the area under the curve from 0 hours to
the last measurable time point, and C max is the
maximum plasma concentration.

Applicants should have extensive sampling points
around T max to have accurate estimation of C max
and T max, and at least four non-zero measurements
of concentration are recommended before T max and
between T max and 24 hours if possible. Other partial
AUCs may be evaluated as supporting material to
evaluate similarity of drug release throughout the
gastrointestinal tract.

(3). As AUC 0-t is recommended in place of AUC 0-
w0, the last sampling time point should be at least at
72 hours.

Reference ID: 3404865
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Summary of OGD or DBE History
(for details, see Appendix 4.4):

The DB has received and/or reviewed the
following ANDAs:

(b) (4)

091640 (ZYDUS)
©) )

203817 (WATSON)
203574 (MYLAN)

(b) (4)

The OGD has received and/or reviewed the
following Controls:

Control # 01-248 e
Control # 02-167
Control # 02-198
Control # 12-0419 By
Control # 12-0615

The OGD has received and/or reviewed the
following Protocols:

02-010 e
06-020
09-042
12-042
3.5 Contents of Submission
‘ Study Types Yes/No? How many?
‘ Single-dose fasting Yes 1
‘ Single-dose fed Yes 1
‘ Steady-state No N/A
‘ In vitro dissolution Yes 1
‘ Waiver requests No N/A
| BCS Waivers No N/A
| Clinical Endpoints No N/A
‘ Failed Studies No N/A
‘ Amendments Yes 03/13/2012 amendment for LTSS
03/13/2012
3.6 Pre-Study Bioanalytical Method Validation

‘ Information Requested

Analyte 1

Bioanalytical method validation
report location

Appendix 16.6

‘ Study Report Number

SAP1186007 and SAP1186008

Reference ID: 3404865
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‘ Analyte Mesalamine

(b) (4
‘ Internal standard (IS)
‘ Method description Liquid-Liquid extraction with LC/MS/MS method

‘ Limit of quantitation

1.000 ng/mL

% recovery (and %CV) at each
concentration tested

HQC (900.0 ng/mL): 92.18%, %CV: 8.13
MQC-1 (450.0 ng/mL): 88.63%. %CV: 7.76
MQC-2 (50 ng/mL): 87.58%, %CV: 3.57
LQC (3.0 ng/mL): 85.83%, %CV: 9.5

‘ Average recovery of IS (%)

97.8 %

Standard curve concentrations

(ng/mL)

1.000. 2.000, 5.000. 20.00, 40.00. 100.0. 250.0, 600.0,
1200

1000.

‘ QC concentrations (ng/mL)

1.000. 3.000, 50.00. 450.0, 900.0. 1200.0

QC Intraday precision range (%)

ULOQ (1200.0 ng/mL): 1.3 to 1.6%
HQC (900.0 ng/mL): 1.1 to 1.5%
MQC-1 (450.0 ng/mL): 1.1 to 1.7%
MQC-2 (50 ng/mL): 0.8 to 1.2%
LQC (3.0 ng/mL): 2.0 to 3.6%
LLOQ (1.0 ng/mL): 4.0 to 9.4%

QC Intraday accuracy range (%)

‘ QC Interday precision range (%)

ULOQ (1200.0 ng/mL): 94.2 to 103%
HQC (900.0 ng/mL): 97 to 101%
MQC-1 (450.0 ng/mL): 101 to 106%
MQC-2 (50 ng/mL): 105 to 106%
LQC (3.0 ng/mL): 100 to 104%
LLOQ (1.0 ng/mL): 99.5 to 107%

1.2 %to 7.0 %

‘ QC Interday accuracy range (%)

98.1 % to 106 %

‘ Bench-top stability (hrs)

25 hours (@ room temperature

| Stock stability (days)

49 days for drug and 15 days for internal standard @ 4°+6 °C

‘ Processed stability (hrs)

70 hours (@ room temperature and 92 hours @ 4°+ 6°C

‘ Freeze-thaw stability (cycles)

6 freeze thaw cycles

‘ Long-term storage stability (days)

131 days @ -70°C+20°C*

Dilution integrity DHQC 900.0 ng/mL diluted 10 times: 107.12%, %CV: 0.9
DIQC 6000 ng/mL diluted 10 times: 110.97%. %CV: 1.3
‘ Selectivity No significant interfering peaks noted in blank plasma samples

* In the amendment dated 03/13/2012, the firm resubmitted the acceptable validation report for the LTSS
of 131 days at -70°C£20°C that is sufficient to cover the storage period for fasting (86 days) and fed (116

days) studies.

i Yes, SOP ©® A ssay validation in biological fluids
SOPs submitted (Clstiabprahic)
‘ Bioanalytical method is acceptable | Acceptable

Comments on the Pre-Study Method Validation:

Acceptable.

Reference ID: 3404865
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In Vivo Studies

Table 1. Summary of all in vivo Bioequivalence Studies

Subjects
(No. Mean Parameters (%0CV)

Study Study Treatment (Dose, (M/F) Study
Ref. o Study Design | Dosage Form, Route) Type AUCt AUCI Report
No. Shigcthe [Product ID] Age: Cmax Tmax (ng*hr/ | (ng*hr/ tHalf Kel Location|

mean | Ggml) [ @n [ B | F () (1/hr)

( range)
Single
To evaluate Center, Mesalamine 800 mg 90
and compare randomized, delayed-release tablet Enrolled, 285.995 16.000 | 2859.065 | 3507.830 12 584 0.137
the relative laboratory- 1x 800 mg, 90 dosed. | (124.105) | (4.000- | (62.550) | (73.766) (89.;1 6) | a 3'1 150)
bioavailability | blinded, Oral, 88 48.000) ' o
and therefore three-period, | [Batch No: EMK150] completed
Study the two- study (54 Please
# bioequivalence | treatment. males. 34 refer

MSN- | of two three- females) Module
PO- different sequence, Asacol® HD 800 mg Age: 40 5.3.1.2
732 | formulations partial delayed-release tablet (18-66) "

of mesalamine | replicate T 83{()0 jig years 282.187 17.000 | 2583.358 | 3067.042 13.496 0.117
after a single single-dose, : Healthy (187.053) | (2.000- | (78.284) | (72.274) ”
Oral (128.171) | (88.069)
‘0ssover i 95.000 g j
oral _d(?se . crossover , [Batch No: 442661 S3] male & )
administration | fasting, study Female
under fasting design subjects.
conditions.
Subject
u(l\.‘!::c : Mean Parameters (2CV)

Study Study Treatment (Dose, (M/F) Study
Ref. R Study Design | Dosage Form, Route) Type AUCt AUCi Report
No. Ctioe Be [Product ID] Age: CmI:i T'l]:f'x (ng*hr/ | (ng*hr/ tH"Ilf ;?;l‘ Location

mean | @¥mL) | @ | U5 i (br) (1/hr)
( range)

Reference ID: 3404865
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Study

MSN-
PO-
733

To evaluate
and compare
therelative
bioavailability
and therefore
the
bioequivalence
of two
different
formulations
of mesalamine
after asingle
oral dose
administration
under fed
conditions.

Single
Center,
randomized,
|aboratory-
blinded,
three-period,
two-
treatment,
three-
sequence,
partial
replicate
single-dose,
crossover ,
fed, study
design

Mesalamine 800 mg
delayed-release tablet
1x 800 mg,

Oradl,

[Batch No: EMK150]

Asacol® HD 800 mg
delayed-release tablet
1x 800 mg,

Ordl,

[Batch No: 442661 S3]

90
Enrolled,
90 dosed,
83
completed
study (57
males, 26
females)
Age: 38
(20-66)
years
Healthy
male &
Female
subjects.

657.624

24.000

3625.090

4256.461

11.550 0.126
(139.335) | (7.000- | (80.889) | (74.878)
48.170) (88.145) | (91.693)
643.839 | 24.000 | 3556.863 | 4219.213
11.624 0.119
(141.041) L(lg.(())(())g; (86.705) | (81.900) | (103846 | (84.006)

Please
refer

M odule
53.12

Reference ID: 3404865
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Table 2. Statistical Summary of the Comparative Bioavailability Data Calculated by the Reviewer

Mesalamine Delayed Release Tablets USP
Dose 1 X 800 mg
Summary Of Statistical Analysis - SCALED DATA
Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals

Fasting Bioequivalence Study (Study No. MSN-P0-732)

Lower Upper
Parameter | T/R Ratio 90% CI 90% CI s2wr sWR Criteria Bound Method Used OUTCOME
AUCg120 118 N/A N/A 0.6606511 0.8128045 -0.362881 Scaled/PE PASS
LAUCB-48 121 N/A N/A 0.6612052 0.8131452 0347193 Scaled/PE PASS
LCMAX 123 N/A N/A 0.7662244 0.8753424 -0.402449 Scaled/PE PASS
Mesalamine Delayed Release Tablets USP
Dose 1 X 800 mg
Summary Of Statistical Analysis - UNSCALED DATA
Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals
‘ Fasting Bioequivalence Study (Study No. MSN-P0-732)
‘ Parameter Test Reference Ratio 90% C.1L
‘ AUC 33 (hr *ng/ml) 2201.32 1871.79 1.18 100.02 138.29
‘ AUCS-48 (hr *ng/ml) 1829.86 1514.30 1.23 102.06 143.08
‘ Cmax (ng/ml) 182.43 149.86 1.22 101.82 145.53

Mesalamine Delayed Release Tablets USP
Dose 1 X 800 mg

Summary Of Statistical Analysis - SCALED DATA
Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals

Fed Bioequivalence Study (Study No. MSN-P0-733)

Reference ID: 3404865
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Lower Upper
Parameter T/R Ratio 90% CI 90% CI s2wr sWR Criteria Bound Method Used OUTCOME
AUCq 120 0.98 N/A N/A 0.7193513 0.8481458 -0.422984 Scaled/PE PASS
LAUCB-48 0.96 N/A N/A 0.8018692 0.8954715 0467636 Scaled/PE PASS
LCMAX 1.01 N/A N/A 1.3412103 1.1581063 0.818653 Scaled/PE PASS

Mesalamine Delayed Release Tablets USP

Dose 1 X 800 mg

Summary Of Statistical Analysis - UNSCALED DATA
Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals

Fed Bioequivalence Study (Study No. MSN-P0-733)

‘ Parameter Test Reference Ratio 90% C.I.

‘ AUC 13 (hr *ng/ml) 2301.26 231392 0.99 74.85 132.15
‘ AUCS-48 (hr *ng/ml) 2003.37 2054.86 0.97 73.04 130.14
‘ Cmax (ng/ml) 274.69 268.54 1.02 74.13 141.15

Table 3. Reanalysis of Study Samples

Fasted Study, Study No. MSN-PO-732

Additional information in Appendix No. 16.5

Number of samples reanalyzed Number of recalculated values used in reanalysis
Reason why assay was repeated Actual number % of total assays Actual number % of total assays

T R T R T R T R
Pharmacokinetic 0 0 0.00 0.00 0 0 0.00 0.00
Low internal standard 4 2 0.18 0.04 4 2 0.18 0.04
Above limit of quantitation 2 11 0.09 0.24 2 11 0.09 0.24
Auto injector sample vial broken 1 0 0.04 0.00 1 0 0.04 0.00
Incongruous data 0 1 0.00 0.02 0 1 0.00 0.02
Poor chromatography 1 2 0.04 0.04 1 2 0.04 0.04
Peak in pre-dose sample 0 2 0.00 0.04 0 2 0.00 0.04
Repeat as per SOP for incongruous data 0 2 0.00 0.04 0 0 0.00 0.00
Sample tube broke during extraction 0 4 0.00 0.09 0 4 0.00 0.09

Reference ID: 3404865
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Total 8 | 24 | 035 0.51 8 22 0.35 0.47
Fed Study, Study No. MSN-PO-733
Additional information in Appendix No. 16.5

Number of samples reanalyzed Number of recalculated values used in reanalysis
Reason why assay was repeated Actual number % of total assays Actual number %o of total assays

T R T R T R T R
Pharmacokinetic 0 0 0.00 0.00 0 0 0.00 0.00
Above limit of quantitation 16 40 0.74 0.93 16 40 0.74 0.93
Sample not injected 3 10 0.23 0.23 5 10 0.23 0.23
Low internal standard 2 3 0.09 0.07 2 3 0.09 0.07
High internal standard 3 4 0.14 0.09 3 4 0.14 0.09
Auto mnjector sample vial broken 0 1 0.00 0.02 0 1 0.00 0.02
Auto injector sample vial insert leaked 2 0 0.09 0.00 2 0 0.09 0.00
Poor chromatography 0 1 0.00 0.02 0 1 0.00 0.02
Data acquisition malfunction 0 1 0.00 0.02 0 1 0.00 0.02
Sample tube broke during extraction i 0 0.05 0.00 | 0 0.05 0.00
Total 29 60 1.34 1.38 29 60 1.34 1.38

Did use of recalculated plasma concentration data change study outcome? No
Comments from the Reviewer:

There were thirty two (0.49%) and eighty nine (2.72%) repeat samples found in the fasting and fed BE studies, respectively. Of
them, eight samples were due to Incongruous data, Poor chromatography, Peak in pre-dose sample, and Repeat as per SOP for
incongruous data in the fasting study and two samples were due to Poor chromatography and Data acquisition malfunction in
the fed study. They were potential PK repeats. The reviewer used a calke and three ways with group SAS program to

perform repeat PK statistical analysis using the original values from the samples with potential PK repeats. The study

outcomes remained to meet the evaluation criteria of reference-scaled analysis for AUCt, AUC8-48, and Cmax. Therefore, the
bioanalytical reanalysis for the fasting and fed BE studies are acceptable.

Page 18 of 168
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3.8 Formulation

‘ Location in appendix

Section 4.2. Page 61

‘ If a tablet, is the RLD scored?

No

‘ If a tablet, is the test product biobatch scored

No

‘ Is the formulation acceptable?

FORMULATION ACCEPTABLE

‘ If not acceptable, why?

3.9 In Vitro Dissolution (quality controls)

Location of DBE Dissolution Review

DARRTS: REV-BIOEQ-02 (Dissolution
Review) ANDA203286, Final date:
02/16/2012

Source of Method (USP, FDA or Firm)

USP

Medium Acid Stage: 0.1N HCI
Buffer Stage I: pH 6.0 Phosphate Buffer
Buffer Stage IT: pH 7.2 Phosphate Buffer
Volume (mL) Acid Stage: 500 mL
Buffer Stage : 900 mL
USP Apparatus type USP 2 (Paddle)

Rotation (rpm)

Acid Stage: 100 RPM 2 hours
Buffer Stage I: 100 RPM 1 hour
Buffer Stage II: 50 RPM 90 minutes

DBE-recommended specifications

Acid Stage: NMT 1% in 2 hours
Buffer Stage I: NMT 1% in 1 hour
Buffer Stage IT: NLT 80% (Q) in 90
minutes

‘ If a modified-release tablet, was testing done on ': tablets? | No

‘ F2 metric calculated? No
If no, reason why F2 not calculated Due to high variability (%CV) for
sampling points
‘ Is method acceptable? METHOD ACCEPTABLE

‘ If not then why?

There 1s a USP method for this product. The firm conducted dissolution testing using the
USP method [500 mL of 0.1N HCI (Acid Stage A) for 2 hrs, followed by 900 mL of
Phosphate buffer, pH 6.0 (Buffer Stage B) for 1 hr and 900 mL of Phosphate buffer, pH
7.2 (Buffer Stage C) using apparatus 2 (Paddle) at 100 rpm for stage A and B and at 50
rpm for stage C]. The firm’s dissolution testing data with the USP method are
acceptable. The firm’s proposed specifications are the same as the USP specifications.
The quality control dissolution testing 1s acceptable. The DB II acknowledges that the
firm will follow the USP method and specifications.
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3.10 In vitro BE studies

(comparative dissolution testing in pH 4.5, 6.0, 6.5, 6.8, 7.2, and 7 .5 media)

Since Mesalamine 1s a locally-acting drug in the colon, in vitro comparative dissolution
testing can be used to ensure that a test and reference product provide equivalent delivery
to the site of action. Because of the complexity of GI tract, some differences between the
test and reference products could be masked by relying on a PK study alone. In vitro
comparative dissolution testing in multi-media are recommended to cover the
physiological pH range in the entire GI tract (pH ©%4.5,6.0,6.5,6.8, 7.2, and 7 .5)
according to the FDA guidance on Mesalamine (800 mg).

Table A. Product information in vitro comparative dissolution testing

Dosage Test Reference
Strength

& Form

800 mg Mesalamine Delayed Release Tablets, | ASACOL® HD (Mesalamine) Delayed

800 mg

B. No. EMK150

Mfg. Date: March, 2010
Exp. Date: March, 2012

Release Tablets USP, 800 mg
B. No. 44266183
Exp. Date: March, 2013

Test dates for in vitro comparative dissolution testing on both test and reference

products:
Test date for the test and reference products in multimedia
pH 4.5 pH 6.0 pH 6.5 pH 6.8
Strength 800 mg Test Reference Test Reference Test Reference Test Reference
Test date N/A N/A 6/27/2011 6/27/2011 6/27/2011 6/27/2011 6/27/2011 6/27/2011
Exp date 03/2012 03/2013 03/2012 03/2013 03/2012 03/2013
Manufacture date 03/2010 03/2010 03/2010
Test date for the test and reference products in multimedia
pH 7.2 pH7.5
Strength 800 mg Test Reference Test Reference
Test date 6/27/2011 | 6/27/2011 /27/2011 6/27/2011
Exp date 03/2012 03/2013 03/2012 03/2013
Manufacture date 03/2010 03/2010

Note: We can not locate the raw data for in vitro comparative dissolution testing for 2

hours in 0.1 N HCl followed by pH 4.5 Acetate buffer. The firm is requested to provide
the data of in vitro comparative dissolution testing in pH 4.5 Acetate buffer.

The review of In Vitro Comparative Dissolution Testing:

Page 20 of 168
Reference ID: 3404865



a) The calculation of F2 values using means

The means of F2 values (T12 vs. R12)

F2 values between the test and the reference product

Strength pH 4.5 buffer pH 6.0 buffer | pH 6.5 buffer pH 6.8 buffer | pH 7.2 buffer | pH7.5 buffer

800 mg N/A 99.97* 83.97* 14.7% 58.86* 45.9%

*The percent coefficient of variation (%CV) was more than 20% at the 20 min, or/and more than 10% after
20 min.

REVIEWER’S NOTES:

= The F2 values can not be calculated using mean values if 1) % CV >20% at 20
min and 2) %CV >10% after 20 min (20 min is considered as cutoff point for
“early sampling points™) and 3) there are less than 3 sampling points for F2
calculation before both test and reference products reach 85% dissolving’. Yet, to
confirm the data from bootstrapping approach, reviewer calculates mean 2 values
disregarding variability as illustrated in the above table.

= Due to the high variability (high %CV) of dissolution data for all the media (pH
6.0 to 7.5), a comparison of mean profiles with the f2 test is not sufficient per the
CDER Guidance for Industry: Dissolution Testing of Immediate Release Solid
Oral Dosage Forms). Therefore, a bootstrapping procedure'’ is used to calculate
mean values of F2 and an F2 confidence interval (a statistical evaluation of 2, see
below).

b) The calculation of F2 values and 90% confidence interval using bootstrapping
method!!

Bootstrapping method
Stren F2
gth bootstrap Lower CI Upper CI
Study pH (mg) | Frequent | Original 2 mean (Percentile) | (Percentile)
6.0 800 10000 99.99 99.99 99.97 100.00
TwX 6.5 800 10000 96.93 83.96 65.53 97.48

2 Based on 1) the CDER Guidance for Industry: Dissolution Testing of Immediate Release Solid Oral Dosage Forms, 2) mgh
vaniability of vancomycin dissolution data. and discussion with bio-management, the reviewer considered the following for the 2
calculation:
. Oanly one measurement is considered after 85% dissolution of both the products and at least three dissolution time points
are available.
® 20 mun tentatively appears reasonable to be set as the cutoff of the earlier time point for Vancomycin HCI capsule in vitro
BE studies. For the F2 calculation, the percent coefficient of variation before or at the earlier time pomnt (1.e. 20 min)
should not be more than 20% and at other time points (1.e. time points after 20 min) should not be more than 10%.

19 Shah et al. In Vitro Dissolution Profile Comparison-Statistics and Analysis of the Similarity Factor, £2.
Pharmacetitical Research (1998) Vol. 15, No.6, page §89-896
o Please see statistical consult review for ANDA 065490 (DARRTS, ANDA-065490, REV-BIOMETRICS-01(General Review),

Duan Joan Z, 12/04/2009) and ANDA 065510 (DARRTS. ANDA-065510, REV-BIOMETRICS-01(General Review), Duan Joan Z.
12/04/2009) for detail description of the bootstrap method.
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68 | 800 10000 16.67 17.83 15.12 20.61
(N=12) 75 T 800 10000 60.69 54.07 4173 65.57
75 | 800 10000 48.79 49.46 37.52 65.58
60 | 800 1000 100.00 99.99 99.98 100.00
65 | 800 1000 80.31 77.45 57.98 99.70
R(I\\I|S: 6F)** 68 | 800 1000 63.58 57.32 37.73 81.66
72 | 800 1000 68.55 63.12 47.65 79.97
75 | 800 1000 61.28 54.55 38.91 7414

*For R vs. R comparison, the dissolution data was first randomly divided into two groups (6 units vs. 6
units) and with each of the groups obtained from randomization, the bootstrapping procedure was then
performed to calculate the f2 confidence intervals for R vs. R comparison in the comparative dissolution
testing.

Comments:

1. Per theinterna meeting of OGD vancomycin review team (see the attachment
[11), the dissolution profiles of the test and reference products are considered
similar and acceptable when the f2 for the mean test and reference profiles are
>50 and the lower bound of 90% confidence interva (Cl) for f2 test is >46. In
addition, if the lower bound of 90% confidence interval for F2 test is <46, then
the difference of dissolution profile differences between test and reference may
be acceptable if the reference vs. reference differenceis larger. Thus, the
variability of test versus reference dissolution profiles should not exceed the
variability of the reference versus reference dissolution profiles.

2. For T vs. R comparison, the mean f2 values comparing the test vs. reference are
greater than 50 in the media of pH 6.0 and 6.5 (99.99 and 96.93, respectively) and
their lower bound of 90% confidence intervals for f2 values are more than 46
(99.97 and 65.53, respectively). The firm’s dissolution data showed that the test
and reference products have a similar dissolution profile under pH 6.0 and pH 6.5
conditions. Thus, the dissolution datain pH 6.0 and pH 6.5 media are acceptable.

3. Inthe medium of pH 7.2, the f2 mean value is greater than 50 (60.69), whileits
lower bound of 90% confidence intervals for f2 values are less than 46 (41.73).
The f2 mean values of test and reference (f2) in al other two media (pH 6.8 and
pH 7.5) are less than 50 [(pH 6.8 (16.67) and pH 7.5 (48.79)] and their lower
bound of 90% confidence intervals for f2 values are less than 46 (15.12 for pH 6.8
and 37.52 for pH 7.5). Moreover, the lower bound of 90% Cls of f2 comparing
test vs. RLD for pH 6.8, pH 7.2, pH 7.5 are lower than those comparing the RLD
against itself under the same conditions. These results suggest that the dissolution
profiles of the test product are significantly different from that of reference
product under these pH conditions. Therefore, in vitro comparative dissolution
testing in pH 6.8, pH 7.2, and pH 7.5 Phosphate buffer is unacceptable.

4. Asper the RLD labeling, one Asacol HD 800 mg tablet has not been shown to be
bioequivalent to two Asacol 400 mg tablets. Based on OCBP review for NDA
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21830", Asacol HD (800 mg) has a similar dissolution profile as that of Asacol
400. However, the PK study showed that the administration 800 mg strength
caused 36% and 25% decrease in AUC and Cmax, respectively when comparing
to the administration of 2 x 400 mg strength.(PK not proportional). Since the
Asacol 400 mg and 800 mg have a similar dissolution profile and no other ANDA
for 800 mg strength are available in house'’, the reviewer compared the
multimedia dissolution data of the RLD Thi(gl ﬁpplication (RLD Asacol 800 mg) to
that of Asacol 400 mg from

(b) (4)

@9 Tt is possible
that the dissolution data for the RLD (Asacol 800 mg ) under pH 7.5 condition in
the current application may be slightly slower than it should be due to the
experiment condition. Giving the fact that £2 value between the test (800 mg
strength) and the reference (Asacol HD) in the current application (ANDA
203286) 1s only slightly below 50 (49.46), repeating the dissolution testing at pH
7.5 with larger sample size may likely to generate a more similar dissolution
profile and thus, a greater F2 value (> 50). On the other hand, the repeating
dissolution testing at pH 6.8 with large sample size may or may not help to
improve F2 values since pH 6.8 is the critical point and the variability around this

pH is very high.
Medium Strenath TRT Lot # Time (min} _ 0 i0 20 an 45 60 75 80 120 150
®) ()
PHE.8
800 mg (ANDA 203286) Test  EMKIS0 Mean(%) 0 2 10 30 55 8 93 94 95 97
RLD  44%661S3 Mean(%) 0 0 1 3 8 15 22 30 42 56
pH7.2 (0} (4)

pHT.5

800 mg (ANDA 203286) Test EMKIS0O Mean(%) 0 6 14
RLD  #42661S3 Mean(%) 0 5 12

96| 9r 98

Ba

5. Because the reason discussed above and also the fact that both test and reference
dissolution profiles at various pH media displayed a great deal of variability (high
%CYV), the firm should use a larger sample size for each dissolution testing
and/or take other appropriated steps as necessary to reduce the variability for the
purpose of achieving accurate 2 calculation. The firm is requested to repeat in
vitro comparative dissolution testing in multiple media (pH 6.8, pH 7.2, and pH

'2 DRRATS: REV-CLINPHARM-21 (Primary Review) NDA21830, Final date 08/12/2005.

13 This is the first eeneric product for 800 me streneth. —
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3.11

7.5) on the fresh test product using at least 24 units and at least two lots of the
unexpired reference product (12 units from each lot) to provide a better estimate
of the mean difference.

Waiver Request(s)

‘ Strengths for which waivers are requested None

‘ Proportional to strength tested in vivo? N/A

Is in vitro comparative dissolution
acceptable?

Unacceptable for the media of pH 6.8, pH 7.2, and pH 7.5

‘ Waivers granted? N/A

If not then why?

312

1.

Reference ID: 3404865

Deficiency Comments

We can not locate the comparative dissolution testing data in pH 4.5 Acetate
buffer (pretreated with 0.1 N HCI for 2 hours). The firm is requested to provide
comparative dissolution testing data in pH 4.5 Acetate buffer using at least 24
units of fresh test product and at least two lots of the unexpired reference product
(12 units from each lot) Please submit individual dissolution data as well as the
mean, range, %coefficient of variation (CV) at each time point for the total
numbers of tablets tested including dates of dissolution testing, manufacture date
and expiration date as applicable.

Due to the high variability of firm submitted dissolution data conducted in
multimedia, an {2 test using mean profiles of test vs. reference listed drug
(“RLD”) 1s not sufficient as per the CDER Guidance for Industry: Dissolution
Testing of Immediate Release Solid Oral Dosage Forms (“Dissolution
Guidance”). Therefore, we calculated the f2 metric (an f2 confidence interval)
using a bootstrapping method for the dissolution profile comparison. For general
information on this approach, please refer to Shah et al. In Vitro Dissolution
Profile Comparison-Statistics and Analysis of the Similarity Factor, f2.
Pharmaceutical Research (1998) Vol. 15, No.6, page 889-896.

The mean values (£2) in pH 6.8 and pH 7.5 phosphate buffer are lower than 50
and the lower bound of 90% confidence interval (“CI”) for the f2 test comparing
test vs. RLD in pH 6.8, pH 7.2, and pH 7.5 phosphate buffer is lower than those
comparing the RLD against itself under the same conditions. These values suggest
that the dissolution profiles of the test product are significantly different from
those of the corresponding reference under these conditions. Your dissolution data
in pH 6.8, 7.2 and 7.5 do not support the bioequivalence of the test product to the
RLD and are not acceptable.

To address why the test product is different from the RLD product, the firm is
recommended to repeat comparative dissolution testing on its fresh test product
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using a larger sample of tablets to provide a better estimate of the mean
difference, or take other appropriated steps as necessary to reduce the variability
for the purpose of achieving accurate f2 calculation.

The dissolution testing should be conducted on at least 24 tables (more if
necessary) from the test product and at least two lots of unexpired RLD product
(using 12 tablets per lot) using the following method as specified in the FDA
Guidance on Mesalamine (800 mg):

Apparatus. USP Apparatus |1 (paddie)
Pretreatment Stage: 2 hoursin 0.1 N HCIl at 100 rpm
Evaluation Stage:
Each of
(1) pH 4.5 Acetate buffer at 50 rpm
(2) pH 6.8 Phosphate buffer at 50 rpm
(3) pH 7.2 Phosphate buffer at 50 rpm
(4) pH 7.5 Phosphate buffer at 50 rpm

Volume: 900 mL

Temperature: 37°C

Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and
360 minutes or as needed for profile comparison

The firm should submit individual dissolution data aswell as the mean, range,
%coefficient of variation (CV) at each time point for the total numbers of tablets
tested including dates of dissolution testing, manufacture date and expiration date
as applicable.

The DB will perform an f2 test on firm’s submitted dissolution data. If the
variability of the dissolution datais such that mean data cannot be used for the f2
test, as per the Dissolution Guidance, we will use the above-referenced
bootstrapping approach.

For the bootstrapping method, sampling with replacement is used for creating
10,000 replicates of test and reference products. The means of the test and
reference units at each time point for each replicate are obtained and used for f2
calculation. The 90% confidence intervals of the f2 values are calculated using
the percentile approach as described in the Shah et al. reference. Similar
procedure can be followed for comparing reference vs. reference products.

Please note only one measurement after 85% dissolution of both the products
should be included in the f2 calculation.

3.13 Recommendations

1. The Division of Bioequivalence accepts the fasting BE study (M SN-P0-732)
conducted by Zydus on its Mesalamine Delayed Release Tablets USP, 800 mg (lot #:

Page 25 of 168
Reference ID: 3404865



Template Version: 20-NOV-07

EMK150) comparing it to Procter & Gamble, ASACOL® HD (Mesalamine) Delayed
Release Tablets, 800 mg (lot #: 442661S3).

2. The Division of Bioequivalence accepts the fed BE study (MSN-P0-733) conducted
by Zydus on its Mesalamine Delayed Release Tablets USP, 800 mg (lot #: EMK150)
comparing it to Procter & Gamble, ASACOL® HD (Mesalamine) Delayed Release
Tablets, 800 mg (lot #: 442661S3).

3. The Division of Bioequivalence finds in vitro comparative dissolution testing (study
number) unacceptable due to the deficiencies mentioned above. The dissolution
testing should be conducted on at least 24 tables (more if necessary) from the fresh
test product and at least two lots of unexpired RLD product (using 12 tablets per lot)
using the following method as specified in the FDA Guidance on Mesalamine (800

mg):

Apparatus: USP Apparatus II (paddle)
Pretreatment Stage: 2 hours in 0.1 N HC1 at 100 rpm
Evaluation Stage:
Each of
(1) pH 4.5 Acetate buffer at 50 rpm
(2) pH 6.8 Phosphate buffer at 50 rpm
(3) pH 7.2 Phosphate buffer at 50 rpm
(4) pH 7.5 Phosphate buffer at 50 rpm
Volume: 900 mL
Temperature: 37°C
Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and
360 minutes or as needed for profile comparison

4. The firm’s quality controls dissolution testing is acceptable. The dissolution testing
should be conducted according to the current USP monograph for Mesalamine

Delayed Release Tablets USP, 800 mg.

3.14 Comments for Other OGD Disciplines

Discipline Comment

None
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+ APPENDIX

4.1 Individual Study Reviews
4.1.1 Single-dose Fasting Bioequivalence Study
4.1.1.1 Study Design

Table 4 Study Information

| Study Number MSN-P0-732

Single Dose, Partial Replicate, Crossover Comparative
Study Title Bioavailability Study of Mesalamine 800 mg Delayed-Release
Tablets in Healthy Male and Female Volunteers / Fasting State

Algorithme Pharma Inc.
Clinical Site 1200 Beaumont Ave.

(Name & Address) Mount-Royal, Quebec, Canada
H3P 3P1

Eric Sicard, M.D.
Algorithme Pharma Inc.

Group A (Subjects # 001-045):
Period 1: 2011/02/25
Period 2: 2011/03/04
Period 3: 2011/03/11

Principal Investigator

Dosing Dates
Group B (Subjects # 046-090):
Period 1: 2011/02/28
Period 2: 2011/03/07
Period 3: 2011/03/14

() @)
Analytical Site
(Name & Address)
‘ Analysis Dates | 21 Apr 11 to 22 May 11
(b) (4)
Analytical Director
Storage Period of Biostudy Samples | 86 Days (25 Feb 11 to 22 May 11) (Group A)
(no. of days from the first day of 83 Days (28 Feb 11 to 22 May 11) (Group B)
sample collection to the last day of
sample analysis)
Table 5. Product information
‘ Product Test Reference
‘ Treatment ID T R
‘ Product Name Mesalamine Delayed Release ASACOL® HD (Mesalamine)
Page 27 of 168
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‘ Tablets USP Delayed Release Tablets

‘ Minulactarr Cac!ila Healthcare Limited. | Procter & Qamble
India Pharmaceuticals, Inc.*

‘ Batch/Lot No. EMK150 44266183

‘ Manufacture Date March, 2010

‘ Expiration Date E 1gust. 20 March, 2013

| Strength 800 mg [ 800 me

‘ Dosage Form Delayed Release Tablets

\ Bio-Batch Size

[ Delayed Release Tablets

Production Batch Size

Potency (Assay)

101.0 %

Content Uniformity (mean, % CV)

Acceptance value as per USP
<905>1s3.2

‘ Dose Administered

800 mg

800 mg

Route of Administration

Oral Oral

*Asacol® HD was manufactured and marketed by Procter and Gamble (P&G) until Wamer Chilcott
acquired P&G’s portfolio of branded pharmaceutical products, including Asacol® HD on Aug 24, 2009. So
in certificate of analysis of reference listed drug and Bioequivalence study reports, Procter and Gamble
Pharmaceuticals 1s indicated as name of manufacturer. However, as per current “Approved Drug Products
with Therapeutic Equivalence Evaluation” (Electronic Orange Book), Warner Chilcott is identified as NDA
holder for reference listed drug product, ASACOL® HD (Mesalamine) Delayed Release Tablets, 800 mg.

Table 6. Study Design, Single-Dose Fasting Bioequivalence Study

Number of Subjects

Enrolled: 90

Dosed: 90
Completed: 88
Samples Analyzed: 88
Data Analyzed: 83*

‘ No. of Sequences 3
| No. of Periods 3
‘ No. of Treatments 2

2: 90 subjects were selected for inclusion in the study at the same
clinical center. The subjects were divided into two groups. A

Re:nkEmengs (Subject 1to 45) and B (Subject 46 to 90) for the test and reference
treatments under fasting condition.
Washout Period 7 days

Randomization Scheme

TRIR2: 2.4, 9,12, 15.17, 19, 21, 24, 26, 29, 32, 36, 39, 42. 45, 48,
51, 52. 56, 60, 62. 65, 68, 71, 75. 77. 80, 83, 86, and 90.

RITR2: 3,5, 8. 11, 14, 16, 22, 25, 30, 31, 35, 38, 41, 43, 46, 49, 50,
54,55, 59, 63, 66,69, 72, 73. 78. 79, 84, 85, and 89

RIR2T: 1,6, 7, 10, 13, 18, 20, 23, 27, 28, 33, 34, 37, 40, 44, 47, 53,
57,58, 61, 64, 67,70, 74, 76, 81, 82, 87, and 88.

Blood Sampling Times

Pre-dose (0.0)and 2.4, 6. 7,8.9.10. 11, 12, 13, 14, 15. 16, 17. 18,
20, 22, 24, 28, 32. 36, 48. 72, 96 and 120 hours post-dose

Reference ID: 3404865
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Blood Volume Collected/Sample 7 mlL/sample

Blood samples were collected in pre-cooled K3 EDTA Vacutainers.
Within 30 minutes of blood collection, samples were centrifuged at
a temperature of 4°C nominal and at approximately 1500¢g for 10
minutes. The plasma obtamed was separated into duplicate
polypropylene culture tubes labeled as Split #1 and Split #2

Blood Sample Processing/Storage | (in approximately equal volume) within 90 minutes of blood
collection, when feasible. The samples were frozen in an upright
position and retained in the clinic's freezers at a temperature of -
50°C nominal or colder until transferred to the laboratory where
they were stored frozen at a temperature of -70°C + 20°C until

assayed.
‘ IRB Approval Yes, approved on 01/31/2011
‘ Informed Consent Yes. approved on 01/31/2011
‘ Length of Fasting 12 hrs
‘ Length of Confinement 48 hrs

Medical history, physical examinations, vital sign assessments, 12-
Safety Monitoring lead electrocardiograms (ECG). clinical laboratory assessments.
adverse event evaluation, and by general observations.

* As per protocol (MSN-P(0-732), Subject# O re excluded from the pharmacokinetic &
statistical analysis, since these subjects do not have three consecutive samples with levels above LLOQ".

Comments on Study Design:

The primary targeted site of action of mesalamine is the colon. However mesalamine can
be absorbed throughout the whole GI tract. Previous PK study and continuous systemic
exposure of mesalamine after mesalamine oral administration suggested that mesalamine
1s continuous absorption of mesalamine throughout the GI tract. Thus PK profile
similarity will provide information of mesalamine local availability.

The study design is acceptable.

= According to guidance, applicants should have extensive sampling points around T max to have accurate
estimation of C max and T max, and at least four non-zero measurements of concentration are
recommended before T max and between T max and 24 hours if possible. Thus, it is reasonable to
exclude above subjects without three consecutive samples by the firm per guidance and per firm’s protocol.
However, to confirm this result. the reviewer also conducted SAS analysis including all these subjects.
The study outcomes remain to meet the evaluation criteria of reference-scaled analysis for AUCt, AUCS-
48, and Cmax (Please see the review comments in section 4.1.1.4).
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4.1.1.2 Clinical Results

Table 7. Demographics Profile of Subjects Completing the Bioequivalence Study

‘ Fasting Bioequivalence Study No. MISN-P0-732

Treatment Groups
Test Product Reference Product
N=88 N =88
Age Mean + SD 40+13 4013
{ysiars) Range 18 - 66 18 - 66
<18 0 0
18 -40 47 (53.4%) 47 (53.4%)
Age
Groups 41 — 64 40 (45.45%) 40 (45.45%)
65-75 1(1.1%) 1(1.1%)
>175 0 0
S Male 53 (60.2%) 53 (60.2%)
ex
Female 35 (39.8%) 35 (39.8%)
Asian 0 0
Black 11 (12.5%) 11 (12.5%)
Caucasian 76 (86.4%) 76 (86.4%)
Bace Hispanic 0 0
Other 1(1.1%) 1(1.1%)
(America
native )
+ 25.09+2.59 25.09+2.59
BMI Mean + SD
Range 19.91-29.82 19.91-29.82
‘ Other Factors No No
Table 8. Dropout Information, Fasting Bioequivalence Study
Subject No. Reason Period Replaced?
() (8] "
Withdrawn from study for safety reasons 1 No
(toothache of moderate intensity).
Withdrawn from study for safety reasons ) No
(toothache of mild intensity).

Reference ID: 3404865
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Table 9. Study Adverse Events, Fasting Bioequivalence Study

Study No. MSN-P0-732
System Organ Class Test Reference
MedDRA Term (N=88) (N=179)
INJURY. POISONING AND PROCEDURAL COMPLICATIONS 7( 8.0) 14 ( 7.8)
[n(%)]
Vessel Puncture Site Reaction [n(%)] 4( 4.5) 3:f 1:.7)
Vessel Puncture Site Haematoma [n(%)] 2(:-2:3] 3¢ 1.7)
Vessel Puncture Site Pain [n(%)] 0 5(238)
Procedural Dizziness [n(%0)] 0 2{ 1.1
Arthropod Bite [n(%)] 0 1( 0.6)
Injury [n(%)] g 1.1 0
Procedural Complication [n{%0)] 0 1( 0.6)
Procedural Nausea [n(%)] 0 1( 0.6)
NERVOUS SYSTEM DISORDERS [n(%)] 4( 4.5) 15 ( 8.4)
Headache [n(%)] e 2.5 10 ( 5.6)
Sommnolence [n(%)] 2( 2.3) 4€ 22
Dizziness [1(%)] 0 2:f [
Dysgeusia [n(%)] 0 ZE A1
Hypoaesthesia [n(%)] 0 1( 0.6)
GASTROINTESTINAL DISORDERS [n(%)] 3(3.4) 10 ( 5.6)
Abdominal Pain [1n(%)] 0 2 0 W
Nausea [0(%)] 0 3(LD
Abdominal Pain Upper [n(%)] T 117 1( 0.6)
Constipation [1n(%)] 1'¢ 1.1) 1( 0.6)
Diarrhoea [n(%)] 0 24 1.T)
Toothache [n(%)] 0 2( 1.1
Vomiting [n(%)] L Ta1) 1( 0.6)
Dry Mouth [n(%)] 11¢ 1.1} 0
Dyspepsia [n(%0)] 0 1( 0.6)
RESPIRATORY, THORACIC AND MEDIASTINAL 3(34 9( 5.0
DISORDERS [n(%)]
Rhinorrhoea [n(%)] o 8 4( 22
Upper Respiratory Tract Infection [n(%)] 0 4(2.2)
Cough [n(%)] 1l 2t 1)
Oropharyngeal Pain [n(%)] I 112 0
GENERAL DISORDERS AND ADMINISTRATION SITE ] 7{ 39
CONDITIONS [n(%)]
Fatigue [n(%)] 0 5(2.8)
Cold Sweat [n(%)] 0 1( 0.6)
Influenza Like Illness [n(%)] 0 1( 0.6)
SKIN AND SUBCUTANEOUS TISSUE DISORDERS [n(%)] 1¢ 113 2{ 1.1
Ecchymosis [n(%)] 0 1( 0.6)
Hangnail [n(%0)] 0 1( 0.6)
Rash [n(%)] 1A 1:1) 0
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Study No. MSN-P0-732

System Organ Class Test Reference
MedDRA Term (N=88) (N=179)
INVESTIGATIONS [n(%)] G 2 1( 0.6)
Neutrophil Count Decreased [n(%)] I 1.1 1( 0.6)
MUSCULOSKELETAL AND CONNECTIVE TISSUE i S 2 1( 0.6)
DISORDERS [n(%)]
Arthralgia [n(%)] 0 1( 0.6)
Neck Pain [n(%0)] 1¢ 1L.1) 0
EYE DISORDERS [n(%0)] L T:1% 0
Eye Pruritus [n(%)] 1¢ 1.1} 0
METABOLISM AND NUTRITION DISORDERS [n(%)] L 113 0
Decreased Appetite [n(%)] 1¢ 113 0
Subjects with at least one AE [n(%)] 17 (19.3) 46 (25.7)

Table 10. Protocol Deviations, Fasting Bioequivalence Study

Type Subject #s (Test) | Subject #s (Ref.) |
©) 6 ®©

Blood sampling deviations

Blood sampling collection time unknown

Blood sampling collection not done

Blood sampling collection inconclusive

Concomitant medication consumption

Xanthines deviation

Early study departure

Omission of documentation of health status at 120-hour
post-dose departure
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The sample of time deviation in the fasting BE study
Subject N?b.] " Period TRT Elapsed Time (Hr) Deviation (min) Different (%) Reason

1 R1 6 50 13.89 A
1 R1 2 16 13.33 A
1 R1 4 30 12.50 A
3 R2 72 451 10.44 D
1 Il 2 11 9.17 A
1 R1 2 8 6.67 A
2 R2 4 15 6.25 A
2 R1 2 7 5.83 A
3 R2 36 -114 5.28 H
1 R1 2 B 5.00 A
2 R2 48 132 4.58 D
3 R2 48 -115 3.99 H
1 i 2 4 3.33 A
2 R2 4 8 3.33 A
3 R2 48 89 3.09 D
3 R2 4 7 2.92 A
1 R1 7 12 2.86 A

A: difficulty with vein/catheter; D: late/absent; H: Personal reason.

Note: There are 654 time deviations in collection of ambulatory blood samples during the fasting BE
study. Only 10 (1.53%) time deviations have the difference of sampling time more than 5% from
scheduled time. Since all these time deviations are 0 concentration at the corresponding sampling time
(except Subject Eg: 30.28 ng/mL at 36 hrs), the reviewer still uses scheduled time for PK analysis.

Comments on Dropouts/Adverse Events/Protocol Deviations:

Forty-one (41) (45.6%) of the ninety (90) subjects enrolled in this study experienced a
total of ninety-six (96) adverse events. Of them, twenty-three (23) adverse events were
reported after the administration of the test product and 73 adverse events were reported
after the administration of the reference product. The intensity of adverse events ranged
from mild to severe. Six (6) severe adverse events were observed. All adverse events
were followed until resolution except two severe adverse events (dry month and
increased neutrophil).

Two subjects experienced emesis during the course of a BE study. Subject | gwho
received the RLD experienced vomiting at 15:00 hrs and Subject @who received the test
product experienced vomiting at 1: 00 since last dose. The onset time of vomiting was
within two time median of Tmax (Test: 2 X16 hrs; RLD: 2 X 17 hrs). The firm did not
delete these subjects in statistical analysis. Yet, the study outcomes remained to meet the
acceptance criteria of reference-scaled analysis for AUCt, AUCS8-48, and Cmax after
excluded these subjects.

Three (3) subjects experienced an adverse event that required the use of concomitant
medications during the course of this study. Subject ®®who took acetaminophen, pro-
amoxi and ibuprofen for tooth pain in period 1 was withdrawn. Subject "® who
took acetaminophen only were included in PK statistical analysis. There were no
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interaction found in the literature research between the mesalamine and acetaminophen.
The use of this medication should not affect the bi oequival ence assessment.

Ninety (90) normal male and female adults were enrolled in this fasting BE study. Two
subjects were withdrawn. The sample time deviation was minor, therefore, scheduled
times were used in reviewer’s analysis. The overall protocol deviation did not
compromise the integrity of the study.
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4.1.1.3

ANDA 203286

Bioanalytical Results

Table 11. Assay Validation — Within the Fasting Bioequivalence Study

‘ Analyte 1

‘ Parameter Standard Curve Samples

‘ Concentration (ng, meg/ml) 1.00 | 2.00 | 500 | 20.0 | 40.0 | 100 | 250 | 600 | 1000 | 1200

‘ Inter day Precision (%0 CV) 2.6 5.0 4.6 35 3.4 34 2.8 3.0 3.9 42

‘ Inter day Accuracy (%oActual) | 100 | 992 | 994 | 101 100 101 101 100 | 994 | 98.1

| Linearity 0.9963310- 0.9999703

‘ Linearity Range (ng, meg/mlL) | 1.000-1200

| Sensitivity/LOQ (ng, meg/mL) | 1.000

‘ Parameter Quality Control Samples

‘ Concentration (ng, meg/mlL) QC LOW QC MEDIUM-2 | QC MEDIUM-1 QC HIGH
3.000 50.00 450.0 900.0

‘ Inter day Precision (% CV) 6.5 5.1 54 5.3

‘ Inter day Accuracey (% Actual) 99.4 98.7 99.7 99.6

Comments on Study Assay Validation:

Acceptable.

Any interfering peaks in chromatograms?

No

Were 20% of chromatograms included?

Yes. 20.48% of chromatograms were

included from Subject

(b) (6)

Were chromatograms serially or randomly selected?

Serially

Comments on Chromatograms:

Acceptable.

Table 12. SOP’s Dealing with Bioanalytical Repeats of Study Samples

SOP No.

Effective Date of SOP | SOP Title

(b} (4)

Sample Reanalysis and reporting criteria

Table 13. Additional Comments on Repeat Assays

| Were all SOPs followed? Yes
‘ Did recalculation of PK parameters change the study outcome? | No
‘ Does the reviewer agree with the outcome of the repeat assays? Yes

‘ If no, reason for disagreement

Reference ID: 3404865
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Summary/Conclusions, Study Assays: Acceptable.

4.1.1.4

Table 14. Arithmetic Mean Pharmacokinetic Parameters

ANDA 203286
Single-Dose Fasting Bioequivalence Study Review

Pharmacokinetic Results

I. Combination of group I and II:

Mean plasma concentrations are presented in Table 18 and Figure 1
Test Reference 1 Reference 2 RatioT/R1 | RatioT/R2 | RatioR1/R2
Parameter Unit Mean CV% Mean CV% Mean CV% (T/IR1) (TIR2) (R1/R2)
;;QLE(;T (0- |nghr/mL | 2859.065| 62.55|2536.179| 63.13|2630.538| 90.46 1.13 1.09 0.96
AUCB848 |nghrimL | 2401.930| 66.65|2094.071| 59.20 [ 1966.759 | 66.92 1.15 122 1.06
CMAX ng/mL 285995 124.10 | 264.996  146.61| 299.379|213.64 1.08 0.96 0.89
TMAX hr 16.000 17.000 16.000 0.94 1.00 1.06
Composite
‘ Fasting Bioequivalence Study, Study No. MSN-P0-732
Parameter Test Reference
i T/R
(units) Mean %CV | Min Max Mean g; Min Max
f;gi:]}i; (0-120) (br 285 62.53 54.04 | 7644 2583.36 78.72 | 6.27 | 17015 1.11
f:gﬁ:;'f*(h‘ 2401.9 | 66.65 | 5404 | 6394 | 203042 | 6329 | 133 | 58759 | 1.18
‘ Cmax (ng/ml) 285.99 124.10 | 9.75 2374 282.19 187.8 | 1.58 | 3959 1.01
‘ Tmax* (hr) 16.000 4 48 17 2 95 0.94

* Tmax values are presented as median, range

**Since firm did not calculate AUCB8-48 according to new guidance, the reviewer did it.

Table 15. Geometric Means and 90% Confidence Intervals - Firm Calculated

Mesalamine Delayed Release Tablets USP
Dose 1 X 800 mg

Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals

Fasting Bioequivalence Study, Study No. MSN-P0-732

‘ Parameter (units) Ratio 90% C.1 BE Limit Expansion (90%CI)
AUCO0-t(0-120)(hr : i
*ng/mi) 1.18 100.66-139.12 48.43-206.48
‘ AUC (hr *ng/ml) 127 98.63-137.81 55.79-179.25
‘ Cmax (ng/ml) 1.22 102.61-147.3 45.8-218.32
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Mesalamine 800 mg delayed-release tablet

1x 800 mg

Scaled Average Bioequivalence

Fasted Bioequivalence Study (MSN-P0-732)

Parameter Ratio 95% Upper bound CI
AUCt 118.34% -0.3629
AUCI 116.59% -0.2075
Cmax 122.94% -0.4024

Table 16. Geometric Means and 90% Confidence Intervals - Reviewer Calculated

Mesalamine Delayed Release Tablets USP

Dose 1 X 800 mg

Summary Of Statistical Analysis - Unscaled Data
Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals

Fasting Bioequivalence Study, Study No. MSN-P0-732

‘ Parameter (units) Test Reference Ratio 90% C.1
AUCO0-t(0-120) (hr 2201.32 1871.79 1.18 100.02 138.29
*ng/ml)

‘ AUCS-48 (hr *ng/ml) 1829.86 1514.30 1.21 102.06 143.08

‘ Cmax (ng/ml) 182.43 149.86 1.22 101.82 145.53
Reference-scaled analysis

Lower | Upper
TIR | 90% | 90% Criteria Method
Parameter | Ratio| Cl Cl s2wr sWR Bound Used OUTCOME
LAUCT(0- | 118 | N/A N/A | 0.6606511 | 0.8128045 | -0.362881 | Scaled/PE PASS
120)
LAUCB-48 | 1.21 N/A N/A | 0.6612052 | 0.8131452 | -0.347193 | Scaled/PE PASS
LCMAX 123 | N/A N/A | 0.7662244 | 0.8753424 | -0.402449 | Scaled/PE PASS

Table 17. Additional Study Information, Fasting Study No. MSN-P(-732

‘ Root mean square error, AUCO-t 0.6649

‘ Root mean square error, AUCS8-48 0.6782

‘ Root mean square error, Cmax 0.7883

‘ Test Reference 1 Reference 2
‘ Indicate the number of subjects with the following:

‘ measurable drug concentrations at 0 hr 0 2% 0

‘ first measurable drug concentration as Cmax 0 0 1¥%

‘ Were the subjects dosed as more than one group? 2 2 2

*Subject

187.5 ng/mL X 5% =19.3

75 ng/mL: Subject’

subjects are included in data analysis.

Reference ID: 3404865
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** Only one sample in Subject fE? was measured with Cmax at the first time point (2 hr post-dose) of a
concentration-time curve following the reference 2 treatment. The first time point is far away from Tmax
in this fasting BE study, which is 16 hrs in the test and reference 2 products. There is no question about
whether it is insufficient early sampling time to measure a true Cmax. Moreover, study outcome meets the
evaluation criteria of reference-scaled analysis for AUCt and Cmax for the fasting BE study when excluded
Subject :E; The data sets are considered adequate.

II. Analyzing the data for each group separately (Information only)

The firm selected 90 subjects for this fasting BE study. The subjects were divided into
two groups, A and B, for this clinical study. Based on the statistical analysis for the
group * treatment, all PK parameters showed that the treatment®group interaction term
was not significant (p > 0.1). As per the DB practice (see Attachment II), the statistical
analysis should be performed on groups 1 and 2 data combined. However, reviewer still
analyzed the data for each group separately for information propose only.

Group I (Subject 1 to 45):

Mesalamine Delayed Release Tablets USP
Dose 1 X 800 mg
Summary Of Statistical Analysis - Unscaled Data
Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals

‘ Fasting Bioequivalence Study, Study No. MSN-P0-732

‘ Parameter (units) Test Reference Ratio 90% C.L
AUCO-t (0-120) (hr 224421 1968.37 1.14 93.76 138.65
*ng/ml)

‘ AUCx (hr *ng/ml) 2698.10 2522 .86 1.07 87.57 130.61

‘ AUCS-48 (hr *ng/ml) 1842.78 1573.65 1.17 95.04 144.28

‘ Cmax (ng/ml) 172.99 146.77 1.18 94.91 146.37

Lower | Upper
TIR | 90% | 90% Criteria Method
Parameter | Ratio| CI Cl s2wr sWR Bound Used QUTCOME
LAUCT 116 | N/A N/A | 0.4282745 | 0.6544268 | -0.188609 | Scaled/PE PASS
LAUCI 107 | N/A N/A | 0.1489786 | 0.3859774 [ -0.035977 | Scaled/PE PASS
LAUCSE-48 | 118 | NI/A N/A | 0.4612445 | 0.6791499 [ -0.187287 | Scaled/PE PASS
LCMAX 119 | N/A N/A | 0.6378867 | 0.7986781 | -0.292949 | Scaled/PE PASS

Group II (Subject 46 to 90):

Mesalamine Delayed Release Tablets USP

Dose 1 X 800 mg

Summary Of Statistical Analysis - Unscaled Data
Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals

Fasting Bioequivalence Study, Study No. MSN-P0-732

‘ Parameter (units) Test Reference Ratio 90% C.L

‘ AUCO-t (hr *ng/ml) 2155.80 1777.55 1.21 93:35 157.56

‘ AUC> (hr *ng/ml) 2781.95 2246.79 1.24 9721 157.72
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‘ AUCS-48 (hr *ng/ml) 1817.23 1457.79 1.25 95:22 163.20

‘ Cmax (ng/ml) 192.41 152.90 1.26 94.41 167.73

Reference scaled analysis

Lower | Upper
TIR | 90% | 90% Criteria Method
Parameter | Ratio Cl Ci s2wr sWR Bound Used OUTCOME

LAUCT 121 | NA N/A | 09022135 | 0.9498492 | -0.420495 | Scaled/PE PASS
LAUCI 128 | N/A N/A | 0.6671145 | 0.8167708 | -0.217885 | Scaled/PE FAIL
LAUCB48 | 125 | N/A N/A | 0.8759331 | 0935913 |-0.377326 | Scaled/PE PASS
LCMAX | 126 | N/A N/A | 0.9079809 | 0.9528803 | -0.378886 | Scaled/PE FAIL

Note: The results showed that the group I passed BE requirement, while group II failed in
Cmax. The bioequivalence was demonstrated in one of the groups. The results for each
group separately are adequate per DB recommendation that equivalence can be
demonstrated in one of the groups. provided that the group meets minimum requirements
for a complete bioequivalence study (see attachment II).

Comments on Pharmacokinetic and Statistical Analysis:

1. Oaly 2 (0.8%) samples at 0 hr sampling point had pre-dose concentrations in two
out of 83 subjects. However, these two pre-dose concentrations it
are less than 5% of the corresponding Cmax. As per General BA/BE
guidance, the firm included these subjects in the statistical analysis.

2. Currently DB does not have a procedure for analyzing the reference-scaled data
with groups in the study design. A statistical consult has been requested for the
ANDA 091073 regarding analyzing group effect in a reference-scaled average
bioequivalence study design.

3. The reviewer first analyzed the group*treatment interaction term usmg the
procedure implemented for the traditional average bioequivalence studies. The
statistical analyses showed that the treatment®group interaction term was not
significant for Cmax (p = 0.7582), AUCt (p=0.7529), and AUCjg4g (p= 0.7602).
Therefore, per the DB practice (see Attachment II), the reviewer performed
statistical analysis on groups 1 and 2 data combined since they meet the following

criteria:
o the clinical study takes place at one site;
e all study subjects have been recruited from the same enrollment pool;
e all of the subjects have similar demographics;
e all enrolled subjects are randomly assigned to treatment groups at study

outset.
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4. The current DB’ s approach calls for using scaled average BE with a point
estimate constraint (4.7 Section, Attachment 1), in order to be considered
bioequivalent to the RLD, the test drug must pass the following two conditions:

2
S _ o Y_p
i. A 95% upper confidence bounds for (YT YR) Osin must be less
than or equal to 0.
ii. The point estimate (test/reference geometric mean ratio) must fall

within [0.80, 1.25].

If SWR (the estimated within-subject standard deviation on the log scale for the
RLD) is greater than or equal to 0.294 (meaning that SWR squared is greater than
or equal to 0.086436), the reference-scal ed approach could be used for
establishing bioequivalence. In this case, the firm proposed to use the scaled ABE
approach in the study protocol if the CV g of the reference drug was higher than
30% for the PK parameters, AUCT, AUCo, and Cmax. Since sWRs are greater
than 0.294 for AUCt (0.6649), AUCg.45(0.6782)*®, and Cmax (0.7883), the firm
used reference scaled approach for all PK parameters (Table 15). The 95% Upper
confidence bounds for AUCt, AUCg.45, and Cmax for Mesalamine in the fasting
BE study are al negative (AUCt: -0.362881, AUCg.4g: -0.347193, and Cmax: -
0.402449). The results of scaled ABE approach calculated by the firm meet the
first condition under fasting condition. The point estimates for Mesalamine fall
within 0.8-1.25, (AUCt: 1.18, AUCg.4s: 1.21, and Cmax: 1.23) when scaled data
areused in SAS scaled ABE approach. Thus, they meet the second condition.

5. Asper FDA guidance, log-transformed AUCg 4gthe PK parameter is
recommended to be evaluated for both fasting and fed studies. Moreover, the
partial AUC is more discriminative and sensitive to formulation changes than
Cmax or total AUC. Thereviewer, thus, conducted SAS analysis for AUCg.4g for
fasting study in addition to standard calculation of AUCO-t and Cmax. The result
indicates that AUCg 4g for the combined group (I and I1) or group | all meet BE
acceptance criteria using reference-scaled analysisin this fasting BE study.

6. Asper protocol (MSN-P0O-732), Subject# ®©® are excluded from
the pharmacokinetic & statistical analysis, since these subjects do not have three
consecutive samples with levels above LLOQ. According to guidance,
applicants should have extensive sampling points around T max to have accurate
estimation of C max and T max, and at |east four non-zero measurements of
concentration are recommended before T max and between T max and 24 hours if
possible. Thus, it isreasonable to exclude above subjects without three
consecutive samples by the firm. Moreover, the study outcomes remain to meet
the evaluation criteria of reference-scaled analysis for AUCt, AUC8-48, and
Cmax when including above subjects as follows:

SUMMARY OF STATISTICAL ANALYSIS - SCALED DATA (N=88)

1° Reviewer adds AUCg 45in statistical analysis according to Guidance.
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Lower | Upper
TR | 90% | 90% Criteria | Method
Parameter | Ratio| CI Cl s2wr sWR Bound Used OUTCOME

LAUCT 1.18 | 96.45 | 140.32 | 0.9644225 | 0.9820501 | -0.55688 | Scaled/PE PASS
LAUCS-48 | 1.18 | 97.37 | 142.81| 1.031554 | 1.0156545 | -0.598868 | Scaled/PE PASS
LCMAX | 1.21 | 98.58 | 143.50 | 0.9359739 | 0.9674575 | -0.522459 | Scaled/PE PASS

The fasting study met the BE acceptance criteria of reference scaled analysis for log-
transformed Cmax, AUCO-t, and AUCg 45 of Mesalamine Delayed Release Tablets. The
fasting BE study is acceptable.

Summary and Conclusions, Single-Dose Fasting Bioequivalence Study: Acceptable

Table 18. Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study

Reference 1 Reference 2
Test (n=83) (n=83) (n=83) RatioTR1 | RatioTR2 | RatioR1R2
Time | Mean Mean Mean
(hr) [(ng/mL)| CV% |(ng/mL)| CV% |(ng/mL)| CV% | (T/R1) (TIR2) (R1/R2)

0.00 0.05 | 686.42 0.00 : 0.00
200 0.18 | 590.69 417]911.04 512|911.04 0.04 0.04 0.82
4.00 216 | 363.64 2179]1613.16 51.51| 843.50 0.10 0.04 042
6.00 34.34 | 279 46 564362099 ( 184.89| 34853 0.61 0.19 0.31
7.00 4264 | 27555 53.26| 347.59| 110.72| 307.76 0.80 0.39 048
8.00 57.59 | 269 41 7745 33467 61.52 | 282 46 0.74 0.94 1.26
9.00 5758 | 36540 5792|23919 39.41| 215.65 0.99 1.46 147
10.00 54 58 | 189.86 55.67| 189.29 44 58 | 160.60 0.98 1.22 1125
11.00 79.69 | 16241 7163 156.74 56.29 | 150.57 1141 1.42 127,
12.00 8593 | 142.35 822712753 99.21(141.08 1.04 1.45 1.39
13.00 90.25| 130.01 87.76 | 117.76 59.32( 136.94 1.03 1.52 1.48
14.00 86.45| 121.98 9239 113.76 60.06 | 123.31 0.96 147 1.63
15.00 87.77)|112.53 995112591 60.93 | 109.36 0.88 1.44 1.63
16.00 85009 | 108.07 8986 11354 67.94(123.08 1.01 1.25 126
17.00 80.74 | 103.61 80.71] 103.83 6424 9060 1.06 1.26 1.19
18.00 74.38| 11093 7271| 9848 6486| 9234 1.06 1.16 1.09
20.00 67.67 | 108.37 713710305 66.62| 9951 0.96 1.03 1.07
2200 66.48 | 107 .37 66.32 | 102.30 66.61| 101.42 1.00 1.00 1.00
2400 79.50 | 105.75 81.92 | 100.60 84.31|106.71 097 0.94 0.97
28.00 7301| 97.18 69.70| 7256 79.15] 101.02 1.02 0.92 0.88
3200 4886| 9072 51.66| 9692 4465| 117.09 095 1.09 1.16
36.00 3544 | 111.86 42281 111.78 30.01| 129.55 0.84 1.18 141
48.00 2043 | 14430 24591152171 16.63 | 187.69 083 123 148
72.00 3.92 | 287 .82 33432316 246 | 34968 117 1.59 1.36
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Reference 1 Reference 2
Test (n=83) (n=83) (n=83) RatioTR1 | RatioTR2 | RatioR1R2
Time Mean Mean Mean
(hr) |(ng/mL)| CV% |(ng/mL)| CV% |(ng/mL)| CV% (TIR1) (TIR2) (R1/R2)
96.00 1.19|258.38 252 | 547.06 0.52| 275.01 0.47 229 485
120.00 1.07 | 540.67 0.18| 574.03 0.15| 490.67 594 713 1.20
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Figure 1. Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study
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4.1.2.1

Table 19. Study Information

Study Design

ANDA203286

Single-dose Fed Bioequivalence Study

Single-Dose Fed Bioequivalence Study Review

‘ Study Number MSN-P0-733

Single Dose, Partial Replicate. Crossover Comparative

Study Title Bioavailability Study of Mesalamine 800 mg Delayed-Release
Tablets in Healthy Male and Female Volunteers / Fed State
Algorithme Pharma Inc.

Clinical Site 1200 Beaumont Ave.

(Name & Address) Mount-Royal, Quebec. Canada
H3P 3P1

T e Eric Sicard, M.D.
Principal Investigator Algarithene Phasms .

Dosing Dates

Group A (Subjects # 001-003, 005-038, 040-042):

Period 1: 2011/03/01
Period 2: 2011/03/08
Period 3: 2011/03/15

Group B (Subjects # 004, 039, 043-090):

Period 1: 2011/03/16
Period 2: 2011/03/23

Analytical Site

(Name & Address)

Analysis Dates

Analytical Director

Storage Period of Biostudy Samples
(no. of days from the first day of
sample collection to the last day of
sample analysis)

Period 3: 2011/03/30

| 25 May 11 to 25 Jun 11

(b) (4

b) (4

116 Days (01 Mar 11 to 25 Jun 11) (Group A)
101 Days (16 Mar 11 to 25 Jun 11) (Group B)

Table 20. Product Information

‘ Product

‘ Treatment ID

Test

Reference

T

R

‘ Product Name

‘ Manufacturer

Mesalamine Delayed Release
Tablets USP

ASACOL® HD (Mesalamine)
Delayed Release Tablets

Cadila Healthcare Limited,

India

Procter & Gamble
Pharmaceuticals, Inc.

Reference ID: 3404865
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‘ Batch/Lot No.

EMK150

‘ Manufacture Date

44266183

March. 2010

‘ Expiration Date

March, 2013

800 mg

\ Strength 800 mg

‘ Dosage Form Delayed Release Tablets | Delayed Release Tablets
| Bio-Batch Size ”“Ia

‘ Production Batch Size

‘ Potency (Assay) 101.0 %

‘ Content Uniformity (mean, % CV)

Acceptance value as per USP
<905>1s 3.2

‘ Dose Administered

800 mg 800 mg

‘ Route of Administration

Oral Oral

Table 21. Study Design, Single-Dose Fed Bioequivalence Study

Enrolled: 90
Dosed: 90

No. of Subjects Completed: 83 (7 subject dropped out or withdrawn)
Samples Analyzed: 83
Data Analyzed: 70*
‘ No. of Sequences 3
| No. of Periods 3
‘ No. of Treatments 2
2. 90 subjects were selected for inclusion in the study at the same
No. of Groups clinical center. The subjects were divided into two groups. A
& P (Subject 001-003, 005-038, and 040-042) and B (Subject 004, 039,
043-090) for the test and reference treatments under fed condition.
Washout Period 7 days

Randomization Scheme

TRIR2: 3,5, 7,11, 15, 18, 20, 24, 25, 30, 32, 34, 39, 41, 44, 48, 49,
54, 56, 59, 63, 64, 67, 70, 74. 77. 81, 82, 86, and 90.

RITR2:2,6, 9,12, 14,16, 21, 22, 27, 28. 33, 35, 38, 42, 45,47, 51,
52, 57. 58, 62. 66, 68, 71, 73. 79, 84, 87. and 89.

RIR2T: 1.4, 8,10, 13. 17, 19, 23, 26, 29, 31, 36, 37, 40, 43, 46, 50,
53, 55, 60, 61, 65, 69, 72, 75, 76. 78, 80, 83, 85, and 88.

Blood Sampling Times

Pre-dose (0.0)and 2. 4. 6. 7. 8.9.10. 11, 12, 13, 14. 15. 16, 17. 18,
20, 22. 24, 28, 32, 36. 48, 72. 96 and 120 hours post-dose

Blood Volume Collected/Sample

7 mL/sample

Reference ID: 3404865
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Blood samples were collected in pre-cooled K3 EDTA Vacutainers.
Within 30 minutes of blood collection, samples were centrifuged at
a temperature of 4°C nominal and at approximately 1500g for 10
minutes. The plasma obtained was separated into duplicate
polypropylene culture tubes labeled as Split #1 and Split #2

Blood Sample Processing/Storage | (in approximately equal volume) within 90 minutes of blood
collection, when feasible. The samples were frozen in an upright
position and retained in the clinic's freezers at a temperature of -
50°C nominal or colder until transferred to the laboratory where
they were stored frozen at a temperature of -70°C + 20°C until

assayed.
‘ IRB Approval Yes, approved on 01/31/2011
‘ Informed Consent Yes, approved on 01/31/2011
‘ Length of Fasting Before Meal 10 hrs
‘ Length of Confinement 48 hrs
Medical history, physical examinations. vital sign assessments, 12-
Safety Monitoring lead electrocardiograms (ECG). clinical laboratory assessments.
adverse event evaluation, and by general observations.
* As per protocol (MSN-P0-733). subject# 6 are excluded

from the pharmacokinetic & statistical analysis, since these subjects do not have three consecutive samples
with levels above LLOQ".

\ Standard FDA Meal Used? Yes

Comments on Study Design:

The study design 1s acceptable.

- According to guidance, applicants should have extensive sampling points around T max to have accurate
estimation of C max and T max, and at least four non-zero measurements of concentration are
recommended before T max and between T max and 24 hours if possible. Thus, it is reasonable to
exclude above subjects without three consecutive samples by the firm per guidance and per firm’s protocol.
However, to confirm this result, the reviewer also conducted SAS analysis including all these subjects. The
study outcomes remain to meet the evaluation criteria of reference-scaled analysis for AUCt, AUCS8-48,
and Cmax (Please see the review comments in section 4.1.2.4).
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4.1.2.2 Clinical Results

Table 22. Demographics Profile of Subjects Completing the Bioequivalence Study

‘ Fed Bioequivalence Study No. MSN-P0-733

Treatment Groups
Test Product Reference Product
N=83 N=83
Age Mean + SD 38+12 38+12
{ysiars) Range 20-66 20 - 66
<18 0 0
18 - 40 43 (51.81%) 43 (51.81%)
Age
Groups 41-64 39 (46.99%) 39 (46.99%)
65175 1 (1.2%) 1(1.2%)
=75 0 0
< Male 57 (68.7%) 57 (68.7%)
ex
Female 26 (31.3%) 26 (31.3%)
Asian 0 0
Black 7 (8.4%) 7 (8.4%)
Race Caucasian 73 (88.0%) 73 (88.0%)
Hispanic 0 0
Other 2 (2.4%) 2 (2.4%)
BMI Mean + SD 24.51 = 3.08 24.51 +3.08
Range 18.62 - 29.98 18.62-29.98
‘ Other Factors No No
Table 23. Dropout Information, Fed Bioequivalence Study
Subject No. I Reason Period Replaced?
(b} (6) 2
Withdrawn from study for safety reasons 2 No
(haemoglobin decreased of mild
intensity).
Withdrew consent from study for reasons ) No
not related to clinical event.
Withdrew consent from study for reasons 2 No
not related to clinical event.
Withdrew consent from study for reasons | No
not related to clinical event.
Withdrawn from study for safety reasons 2 No
(haemoglobin decreased of mild
intensity).
Withdrawn from study for reasons other 2 No
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than safety (positive ethanol test).

(b) (6

Withdrawn from study for saf ety 2
reasons (injury of moderate intensity).

No
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Table 24. Study Adverse Events, Fed Bioequivalence Study

Study No. MSN-P0-733

System Organ Class Test Reference
MedDRA Term (N=88) (N=174)
INERVOUS SYSTEM DISORDERS [n(%)] 12 (13.6) 16 ( 9.2)
Headache [n(%)] 6( 6.8) 9( 52)
Sommolence [11(%)] 53¢ 5:7) 5(29
Dizziness [1(%)] UE 11} 1( 0.6)
Paraesthesia [n(%)] 0 1( 0.6)
Vision Blurred [n(%6)] 0 1( 0.6)
INJURY, POISONING AND PROCEDURAL COMPLICATIONS [1n(%)] 6( 6.8) 18 (10.3)
Vessel Puncture Site Reaction [n(%)] 2 23} 8( 4.6)
Vessel Puncture Site Haematoma [n(%)] 3(34) 3(1.7)
Vessel Puncture Site Pain [n(%)] | G 3(17)
Injury [n(%0)] 0 2( 1D
Procedural Complication [n(%6)] 0 1( 0.6)
Procedural Dizziness [n(%)] 0 1( 0.6)
GASTROINTESTINAL DISORDERS [n(%)] 10(11.4) 12 ( 6.9)
Abdominal Distension [n(%6)] 3(34 2.C.11)
Abdominal Pain [1n(%)] 2.(.23) 3(17D
Diarrhoea [n(%)] | RO 4( 2.3)
Abdominal Discomfort [n(%)] 2( 2.3) 2B
Nausea [n(%)] (23 2 L)
Constipation [n(%)] 0 3( L7
Vomiting [n(%)] Li 1.1} 1( 0.6)
Dyspepsia [n(%0)] 1(1.1) 0
Gastrooesophageal Reflux Disease [n(%)] UE 11} 0
Lip Dry [n(%)] 0 1( 0.6)
GENERAL DISORDERS AND ADMINISTRATION SITE CONDITIONS [n(%)] | 2( 2.3) 5(29)
Fatigue [n(%)] 262:3) 21
Asthenia [n(%)] 0 1( 0.6)
Feeling Cold [n(%)] 0 1( 0.6)
Feeling Hot [n(%)] 0 1( 0.6)
Non-Cardiac Chest Pain [n(%)] 0 1( 0.6)
MUSCULOSKELETAL AND CONNECTIVE TISSUE DISORDERS [n(%)] 3(34) 3(17)
Back Pain [n(%)] 2i(2:3) 1( 0.6)
Myalgia [n(%)] L 1.1} 1({ 0.6)
Musculoskeletal Stiffness [n(%)] 0 1( 0.6)
RESPIRATORY, THORACIC AND MEDIASTINAL DISORDERS [n(%)] 3623 4( 2.3)
Upper Respiratory Tract Infection [n(%6)] | RO 28 1010
Oropharyngeal Pain [n(%)] 0 2 e i )
Nasal Congestion [n(%0)] L LD 0
SKIN AND SUBCUTANEOUS TISSUE DISORDERS [n(%)] 22T 4( 23)
Erythema [n(%)] Li 1.1} 24 1.1
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Study No. MSN-P0-733

System Organ Class Test Reference
MedDRA Term (N=88) (N=174)
Alopecia [n(%)] 0 1( 0.6)
Ecchymosis [n(%)] L 11 0
Rash [n(%)] 0 1€ 10:6)
INVESTIGATIONS [n(%)] 0 5(29)
Haemoglobin Decreased [n(%s)] 0 3(.1.7)
Blood Potassium Increased [n(%)] 0 1( 0.6)
Neutrophil Count Increased [n(%)] 0 1( 0.6)
Subjects with at least one AE [n(%)] 24(27.3) 51(29.3)

Table 25. Protocol Deviations, Fed Bioequivalence Study

Type

Blood sampling time deviations

Blood sampling not done

Blood collection time not known

Concomitant medication consumption

Subject used a moisturizer 3 days prior to dosing

Subjects were given an optional snack too late and therefore did
not fast overnight for at least 10 hours

Subject received his critical meal 1 minute late.

subjects and periods.

The regular breakfast was not standardized compared to other

from the 48-hour return visit.

Health status of subject was not questioned before departure

Post-study tests were performed late

The sample of time deviation in the fed BE study

Reference ID: 3404865
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Subiject N{g.{ﬁ)Pericd TRT Elapsed time (hr) Deviation (min) Different (%) Reason
| 2 T 2 9 7.50 A
1 T 2 5 417 A
1 R1 2 5 417 A
3 R2 6 15 4.17 B
2 R1 12 25 347 A
2 T 2 4 3.33 A
3 R2 2 4 333 A

A: difficulty with vein/catheter; B: Technical Oversight;

Note: There are 483 time deviations in collection of ambulatory blood samples during the fed BE study.
Only 1 (0.21%) time deviation has the difference of sampling time more than 5% from scheduled time.
Since this time deviation is 0 concentration at 2 hrs, the reviewer still uses scheduled time for PK analysis.

Comments on Adverse Events/Protocol Deviations:

Forty-nine (49) (54.4%) of the ninety (90) subjects enrolled in this study experienced a
total of one hundred and twenty-seven (127) adverse events. Forty-two (42) adverse
events were reported after the administration of the Test product and 85 adverse events
were reported after the administration of the Reference product. The majority of adverse
events were mild in intensity. Six (6) severe adverse events (Test: abdominal pain,
headache; Reference: headache, nausea, procedural complication) were observed during
the study. All severe adverse events were possibly related to the administration of the
tested products except procedural complication in Subject R

Two subjects experienced emesis during the course of a BE study. Subject @who
received the RLD experienced vomiting at 19:45 hrs and was withdrawn due to the safety
reason. Subject @who received the test product experienced vomiting at 23:00 hrs since
last dose. The o set time of vomiting was within two time median of Tmax (Test: 2 X 24
hrs). The firm did not delete this subject in statistical analysis. Yet, the study outcomes
remained to meet the evaluation criteria of reference-scaled analysis for AUCt, AUCyg 4,
and Cmax after excluded Subject ®©

Five (5) subjects experienced adverse events that required the use of concomitant
medications during the course of this study. Subject @9 who took
acetaminophen only were included in PK statistical analysis. There were no interaction
found in the literature research between the mesalamine and acetaminophen. The use of
this medication should not affect the b10equ1valence assessment. In addition, Subject i
applied betaderm topical cream for prevention prior to dosing of period 1. Topical
betamethasone (corticosteroids) is known to be absorbed into the bloodstream, especially
if used for prolonged periods of time on large areas of the body. Yet, this medication was
only applied for prevention in limited area at a short time. It was unlikely to have any
significant concentration of corticosteroids would be present in the body at the time of
clinical study.

Ninety (90) normal male and female adults were enrolled in this fasting BE study. Seven
subjects were dropped out or withdrawn. The sample time deviation was minor,
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therefore, scheduled times were used in reviewer’s analysis. The overall protocol
deviation did not compromise the integrity of the study.

Page 52 of 168
Reference ID: 3404865



4.1.2.3

ANDA203286
Single-Dose Fed Bioequivalence Study Review

Bioanalytical Results

Table 26. Assay Validation — Within the Fed Bioequivalence Study

‘ Analyte 1
‘ Parameter Standard Curve Samples
‘ Concentration (ng, meg/ml) 1.00 | 2.00 | 500 | 20.0 | 40.0 | 100 | 250 | 600 | 1000 | 1200
‘ Inter day Precision (20 CV) 3.0 5.7 6.2 30 3.8 4.0 3.2 3.7 34 3.8
‘ Inter day Accuracy (%oActual) | 100 | 99.9 | 97.8 | 100 101 102 101 100 | 98.6 | 98.8
‘ Linearity 0.9927569 - 0.9999053
‘ Linearity Range (ng, meg/mlL) | 1.000-1200
‘ Sensitivity/LOQ (ng, meg/mL) | 1.000
‘ Parameter Quality Control Samples
Concentration (ng, meg/ml.) QCLOW QC MEDIUM-2 QC MEDIUM-1 QC HIGH
3.000 50.00 450.0 900.0
‘ Inter day Precision (% CV) 8.8 58 5.7 57
‘ Inter day Accuracey (% Actual) 98.3 99.6 102 101
Comments on Study Assay Validation:
Acceptable.
Any interfering peaks in chromatograms? No

Were 20% of chromatograms included?

Yes. 25.71% of chromatogram were

included from Subject

Were chromatograms serially or randomly selected?

Serially

(b} (E)

Comments on Chromatograms:

Acceptable.

Table 27. SOP’s Dealing with Bioanalytical Repeats of Study Samples

SOP No.

| Effective Date of SOP

SOP Title

(b) (4)

- Sample Reanalysis and reporting criteria

Table 28. Additional Comments on Repeat Assays

| Were all SOPs followed? Yes
‘ Did recalculation of PK parameters change the study outcome? | No
‘ Does the reviewer agree with the outcome of the repeat assays? Yes

‘ If no, reason for disagreement

Reference ID: 3404865
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Summary/Conclusions, Study Assays: Acceptable.

4.1.2.4 Pharmacokinetic Results

Table 29. Arithmetic Mean Pharmacokinetic Parameters

Combination of Group I and II:

Mean plasma concentrations are presented in Table 33 and Figure 2
Test Reference 1 Reference 2 RatioT/R1 | RatioT/R2 | RatioR1/R2
Parameter Unit Mean CV% Mean CV% Mean CV% (T/IR1) (TIR2) (R1/R2)
AUCTO- ng hr/mL | 3625.090| 80.89|3391.919| 8835|3721.807| 8549 1.07 097 0.9
120
AUCB-48 |nghr/mL | 3214314 8814 | 3070955 94.29| 3408424 9092 1.05 094 0.90
CMAX ng/mL 657.624 | 13933 | 586954 | 13329 70072414571 112 094 0.84
TMAX hr 24000 . 24.000 . 24000 . 1.00 1.00 1.00
‘ Fed Bioequivalence Study, Study No. MSN-P0-733
Parameter Test Reference R
(units) Mean | %CV | Min | Max | Mean | % CV | Min | Max
ANCE L0120 the R 208 8.99 | 16047 | 3556.9 86.75 | 48.62 | 16333 1.02
*ng/ml)
AUCS8-48 (hr 3214.31 | 88.14 :
: 3239. 3 : :
*ng/ml)** 8.99 | 16047 239.7 | 9237 | 39.08 | 16271 0.99
‘ Cmax (ng/ml) 657.624 | 139.33 1.5 4692 | 643.84 141.2 5.89 4115 1.02
‘ Tmax* (hr) 24.0 : 7 48 24.0 . 7 48 1

* Tmax values are presented as median, range
**Smce firm did not calculate AUC8-48 according to new guidance, the reviewer did it.

Table 30. Geometric Means and 90% Confidence Intervals - Firm Calculated

Mesalamine Delayed Release Tablets USP
Dose 1 X 800 mg
Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals

‘ Fed Bioequivalence Study, Study No. MSN-P0-733

‘ Parameter (units) Ratio 90% C.1. BE Limit Expansion (90%CI)
AUCO0-t (0-120) (hr Ly 5
*ng/ml) 0.98 73.93-129.66 46.93-213.09

‘ AUCw (hr *ng/ml) 0.95 75.61-120.43 49.76-200.98

‘ Cmax (ng/ml) 1.01 73.38-139.16 35.59-280.96

Fed Bioequivalence Study (MSN-P0-733)

Parameter Ratio 95% Upper bound CI
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AUCt (0-120) 97.91% -0.4230
AUCi 95.42% -0.3489
Cmax 101.05% -0.8187

Table 31. Geometric Means and 90% Confidence Intervals - Reviewer Calculated

Mesalamine Delayed Release Tablets USP
Dose 1 X 800 mg
Summary Of Statistical Analysis - Unscaled Data
Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals

‘ Fed Bioequivalence Study, Study No. MSN-P0-733

‘ Parameter (units) Test Reference Ratio 90% C.1.
AUCO-t (0-120) (hr 2301.26 231392 0.99 74.85 132.15
*ng/ml)

‘ AUCS-48 (hr *ng/ml) 2003.37 2054.86 0.97 73.04 130.14

‘ Cmax (ng/ml) 274.69 268.54 1.02 74.13 141.15

SUMMARY OF STATISTICAL ANALYSIS - SCALED DATA

Lower | Upper
TR | 90% | 90% Criteria Method
Parameter | Ratio Cl Ci s2wr sWR Bound Used OQUTCOME
LAUCT (0- | 098 | N/A N/A | 07193513 | 0.8481458 | -0.422984 | Scaled/PE PASS

120)
LAUC848 | 096 | N/A | N/A |0.8018692 | 0.8954715 |-0.467636 | Scaled/PE | PASS
LCMAX | 101 | N/A | N/A |1.3412103 | 1.1581063 | -0.818653 | Scaled/PE | PASS

Table 32. Additional Study Information

‘ Root mean square error, AUCO-t 1.0044
‘ Root mean square error, AUCS-48 1.0392
‘ Root mean square error, Cmax 1.2279
‘ Test Reference 1 Reference 2

‘ Indicate the number of subjects with the following:

‘ measurable drug concentrations at 0 hr 0 0 0
‘ first measurable drug concentration as Cmax 0 0 0
‘ ‘Were the subjects dosed as more than one group? Yes Yes Yes

Analyzing the data for each group separately (Information only)

The firm selected 90 subjects for this fed BE study. The subjects were divided into two
groups, A and B, for this clinical study. Based on the statistical analysis for the group *
treatment, all PK parameters showed that the treatment*group interaction term was not
significant (p > 0.1). As per the DB practice (see Attachment II), the statistical analysis
could be preformed on groups 1 and 2 data combined if the follows meet:

e the clinical study takes place at one site;
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e all study subjects have been recruited from the same enrollment pool;

e  all of the subjects have similar demographics;

e all enrolled subjects are randomly assigned to treatment groups at study
outset.

However, reviewer still analyzed the data for each group separately for information
propose only.

Group [

Mesalamine Delayed Release Tablets USP
Dose 1 X 800 mg
Summary Of Statistical Analysis - Unscaled Data
Least Squares Geometric Means, Ratio of Means. and 90% Confidence Intervals

‘ Fed Bioequivalence Study, Study No. MSN-P0-733

‘ Parameter (units) Test Reference Ratio 90% C.L

‘ AUCO0-t (hr *ng/ml) 2228.89 2155.69 1.03 67.28 158.90
‘ AUCx (hr *ng/ml) 3316.92 3279.09 1.01 73.89 138.48
‘ AUCS8-48 (hr *ng/ml) 1922 .41 1933.50 0.99 63.84 154.85
‘ Cmax (ng/ml) 245.49 232.14 1.06 66.17 169.00

SUMMARY OF STATISTICAL ANALYSIS - SCALED DATA

Lower | Upper
TIR | 90% | 90% Criteria Method
Parameter | Ratio Cl Ci s2wr sWR Bound Used OUTCOME

LAUCT 1.01 | 67.26 | 158.90 | 0.4987066 | 0.7061916 | -0.172687 | Scaled/PE PASS
LAUCI 096 | 73.89 | 138.48| 0.200811 | 0.4481194 | -0.072209 | Scaled/PE PASS
LAUCE48 | 0.97 | 63.84 | 154.85]0.5527487 | 0.7434707 | -0.183996 | Scaled/PE PASS
LCMAX | 1.06 | 66.17 | 169.00 | 0.8522732 | 0.9231864 | -0.332368 | Scaled/PE PASS

Group II

Mesalamine Delayed Release Tablets USP
Dose 1 X 800 mg
Summary Of Statistical Analysis - Unscaled Data
Least Squares Geometric Means, Ratio of Means, and 90% Confidence Intervals

‘ Fed Bioequivalence Study, Study No. MSN-P0-733

‘ Parameter (units) Test Reference Ratio 90% C.L

‘ AUCO-t (hr *ng/ml) 2377.48 2479.76 0.96 63.22 140.93
‘ AUCo (hr *ng/ml) 2757.39 2705.82 1.02 72.16 143.91
‘ AUCS-48 (hr *ng/ml) 2089.52 2181.08 0.96 64.84 141.54
‘ Cmax (ng/ml) 307.19 310.72 0.99 62.65 156.00

SUMMARY OF STATISTICAL ANALYSIS - SCALED DATA
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Lower | Upper
TIR | 90% | 90% Criteria Method
Parameter | Ratio Cl Ci s2wr sWR Bound Used OUTCOME
LAUCT 096 | 6522 | 140.93 | 0.9369318 | 0.9679524 | -0.469613 | Scaled/PE PASS

LAUCI

092 | 72.16 | 143.91| 0.8967651 | 0.9469768 | -0.432247 | Scaled/PE PASS

LAUCB-48 | 096 | 64.84 | 141.54 | 1.061619 | 1.030349 |-0.547592 | Scaled/PE PASS

LCMAX | 098 | 62.65 | 156.00 | 1.8337085 | 1.3541449 | -1.00806 | Scaled/PE PASS

Comments on Pharmacokinetic and Statistical Analysis:

1.

Reference ID: 3404865

The reviewer first analyzed the group*treatment interaction term using the
procedure implemented for the traditional average bioequivalence studies. The
statistical analyses performed by the reviewer on the data pooled from the two
study groups after including the group*treatment i the statistical analysis showed
that the treatment*group interaction term was not significant for Cmax (p =
0.8631), AUCt (p=0.8299), AUCg4g (p= 0.9156), and AUCinf (p = 0.9968).
Therefore, per the DB practice (see Attachment II), the reviewer performed
statistical analysis on groups 1 and 2 data combined since they meet the following
criteria:

the clinical study takes place at one site;

all study subjects have been recruited from the same enrollment pool;

all of the subjects have similar demographics;

all enrolled subjects are randomly assigned to treatment groups at study
outset.

The current DB’s approach calls for using scaled average BE with a point
estimate constraint (4.7 Section, Attachment I), in order to be considered
bioequivalent to the RLD, the test diug must pass the following two conditions:

(r-r.) -0
1. A 95% upper confidence bounds for Y=Yz fox
than or equal to 0.

i1. The point estimate (test/reference geometric mean ratio) must fall

within [0.80, 1.25].

must be less

If sWR (the estimated within-subject standard deviation on the log scale for the
RLD) 1s greater than or equal to 0.294 (meaning that sSWR squared is greater than
or equal to 0.086436), the reference-scaled approach could be used for
establishing bioequivalence. In this case, the firm proposed to use the scaled ABE
approach in the study protocol if the CVyg of the reference drug was higher than
30% for the PK parameters, AUCT, AUCw, and Cmax. Since sWRs are greater
than 0.294 for AUCt (1.0044), AUCg 45 (1.0392.), AUCw (0.8323), and Cmax
(1.2279), the firm used reference scaled approach including all the subjects (Table
30). The 95% Upper confidence bounds for AUCt, AUCg 45, AUCw, and Cmax
for Mesalamine in the fed BE study are all negative (AUCt: -0.422984, AUCg4s: -
0.467636., AUCoo: -0.348853, and Cmax: -0.818653). The results of scaled ABE
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approach calculated by the firm meet the first condition under fed condition. The
point estimates for Mesalamine fall within 0.8-.125, (AUCt: 0.98, AUCg 45:0.96,
AUCo0: 0.95, and Cmax: 1.01) when scaled data are used in SAS scaled ABE
approach, since they are within the limitation of 0.80-1.25, they meet the second
condition.

As per FDA guidance, log-transformed AUCS8-48 the PK parameter is
recommended to be evaluated for both fasting and fed studies. Moreover, the
partial AUC is more discriminative and sensitive to formulation changes than
Cmax or total AUC. The reviewer, thus, conducted SAS analysis for AUCg4s for
the fed study. The result indicates that the AUCg 4g for combined group I and II,
group L, or group I all meet BE acceptance criteria using reference-scaled
analysis in this fed BE study.

As per protocol (MSN-P0-733), subject# 2758

are excluded from the pharmacokinetic & statistical analysis, since these
subjects do not have three consecutive samples with levels above LLOQ.
According to guidance, it is reasonable to exclude above subjects by the firm.
Moreover, the study outcomes remain to meet the evaluation criteria of reference-
scaled analysis for AUCt, AUCg4g, and Cmax when including above subjects as
follows:

SUMMARY OF STATISTICAL ANALYSIS - SCALED DATA (N= 83)

Parameter | Ratio Cl Ci s2wr sWR Bound Used OUTCOME

Lower | Upper
TIR | 90% | 90% Criteria | Method

LAUCT | 093 | 66.00 | 131.97 | 1.6232786 | 1.2740795 | -0.97212 | Scaled/PE PASS

LAUCE-48 | 0.93 | 66.98 | 133.90 | 1.5943101 | 1.2626599 | -0.951851 | Scaled/PE PASS

LCMAX | 093 | 69.27 | 134.68 | 1.6217231 | 1.2734689 | -0.980643 | Scaled/PE PASS

The fed study met the BE acceptance criteria of reference scaled analysis for log-
transformed Cmax, AUCO-t, and AUCg 45 of Mesalamine Delayed Release Tablets. The
fed BE study is acceptable.

Summary/Conclusions, Single-Dose Fed Bioequivalence Study: Acceptable

Table 33. Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study

Reference ID: 3404865

Reference 1 Reference 2
Test (n=70) (n=70) (n=70) RatioTR1 | RatioTR2 | RatioR1R2
Time Mean Mean Mean
(hr) |(ng/mL)| CV% |(ng/mL)| CV% |(ng/mL)| CV% (TIR1) (TIR2) (R1/R2)
0.00 0.00 . 0.00 . 0.00 .
2.00 1.29|753.23 0.12 | 59317 0.12| 589.37 10.93 10.42 095
4.00 252|787 .62 0.13 | 590.64 0.14| 53584 19.25 18.24 095
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Reference 1 Reference 2
Test (n=70) (n=70) (n=70) RatioTR1 | RatioTR2 | RatioR1R2
Time | Mean Mean Mean
(hr) |(ng/mL)| CV% |(ng/mL)| CV% |(ngimL)| CV% | (TIR1) | (TIR2) (R1/R2)
6.00 3.14 | 671.29 0.13 ] 594.52 0.14] 518.12 24 69 22 32 0.90
7.00 2.89|491.40 7.42]952.91 11.58 | 486.62 0.39 0.25 0.64
8.00 33.28 | 41473 73.36 | 508.61 55.17 | 441.52 0.45 0.60 1.33
9.00 68.57 | 305.72 90.13 | 45248 93.64 | 396.63 0.76 0.73 0.96
10.00| 104.99 | 304.07 66.63 | 433.11 622441459 1.58 1.69 1.07
11.00] 135.09|326.25 93.79 | 457 .90 40.72 | 454 97 144 3.32 230
12.00| 166.20 | 289.87 97.78 | 498.92 40.51| 418.30 1.70 410 241
13.00| 16648 | 29352 92741 490.30 1591 234.79 1.80 10.47 583
14.00| 10249 | 360.38 73.98 | 396.61 2068|294 25 1.39 4.96 3.58
15.00 60.52 | 383.56 38.06 | 399.29 3292|356.75 1.59 1.84 1.16
16.00 31.95| 24946 30.76 | 334.58 37.88|373.01 1.04 0.84 0.81
17.00 23.18 | 194 .87 4547 | 413.51 2776 22254 0.51 0.84 1.64
18.00 21.94 | 198.03 29.60|219.33 29231 196.86 0.74 0.75 1.01
20.00 60.19 | 270.73 66.92 | 308.11 36.87 | 165.68 0.90 1.63 1.82
2200| 18565|266.76| 194.75| 26245 90.14 | 172.30 0.95 2086 216
2400| 3018925271 | 287.77(196.92| 270.00|253.43 1.05 1.12 1.07
28.00 76.86 | 10516 129.16)311.02 90.18| 96.60 0.60 0.85 1.43
32.00 71.00| 10559 61.20| 11099 73.04|103.77 1.16 0.97 0.84
36.00 57.52| 96.31 54.42 | 147 41 61.77| 97.71 1.06 0.93 0.88
48.00 3113|127 .52 21.89| 156.40 2516 | 147.75 1.42 1.24 087
72.00 6.17 | 352.29 292|270.26 739|217.14 245 0.83 0.34
96.00 1.72 | 429.70 1.03|290.77 1.17 | 266.48 1.66 1.46 0.88
120.00 0.83 | 552.77 0.37)]358.72 0.27|389.77 222 3.10 1.39
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Figure 2. Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study
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4.2 Formulation Data

Mesalamine, USP

Sodium Starch Glycolate, NF | 0@
Colloidal Silicon Dioxide, NF _
' Magnesium Stearate, NF

| Microcrystalline Cellulose. NF
Povidone, USP

Sodium Starch Glycolate, NF,

Talc, USP s

Colloidal Silicon Dioxide, NF
Magnesium Stearate, NF

Methacrylic Acid Copolymer, NF - Type B (Eudragit S
Acetyltributyl Citrate, NF

Isopropyl Alcohol, USP*

Opacode Black | @@

Isopropyl Alcohol, USP*
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Sodium Starch Glycolate, NF
Colloidal Silicon Dioxide, NF
Magnesium Stearate, NF

Microcrystalline Cellulose, NF Yes
Povido‘nem USP Yes
Talc, USP Yes
Methacrylic Acid Copolymer, Yes

NF - Type B (Eudragit S %
Acetyltributyl Citrate, NF
Titanium Dioxide, USP

Note: ANDA079148"® contains of Povidon in 1ts 1000 mg Metformin Hydrochloride Tablets USP. Per the RLD
labeling, dosages up to 2550m y have been administered. The daily amount of Povidone
Thus, the daily amount of Povidone
of ANDA021428.

'® DARRTS: REV-BIOEQ-01 (General Review) ANDA079148, Final date: 03/26/2008.
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The Regulatory Support Branch sent a pharm/tox consult to DGP on 7/28/20 11 for evaluation of proposed Eudragit S
consult review (ANDA 203286; Consult No. 2011-0543) was completed on 9/11/2011. The maximum daily Eudragi
from Mesalamine Delayed Release Tablets would be ' The proposed amount of Eudragit S
' ' - - _ The conclusion of the consult is that “there are no sa:
'in Mesalamine Delayed Release Tablets (800 mg), and the

1s acceptable.”

concerns for the Sponsor’s propose amount of Eudragit S
proposed amount of Eudragit S

ANDA07560419'C0ﬂf_ 11 mg of Acetytributyl citrate in its 20 mEq Potassium Chloride Extended-release Tablets. Per the RLD
labeling, doses of 40-100 mEq per day or more are used for the treatment of potassium depletion. The daily amount of Acetytributyl
citrate is 100 mEq/20 mEq X __ " Thus, the daily amount of Acetytributyl citrate in the test formulation (4800
mg/800 mg X P is below a level of ANDA075604.

2 Control 01-151: \\edsnas\OGDS6\CONTROLS\2001-docs\01-151.pdf
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] Acceptable

Comment:
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4.3 Dissolution Data

4.3.1 In vitro Quality Control Dissolution Data

Dissolution Review Path

DARRTS: REV-BIOEQ-02 (Dissolution Review) ANDA203286, Final date: 02/16/2012

Table 34. Dissolution Data

Dissolution Conditions Apparatus: USP-II (Paddle)
Speed of Rotation: 50 RPM
Medium: 0.INHCI | ®®) (550 9 hours) followed by pH 6.0 Phosphate buffer (for 1 hours) followed by pH 7.2 Phosphate buffer
Volume: 900 ml.
Temperature: 37C+05C

Firm’s Proposed Specifications

Acid Stage: Not more that 1% dissolved in 2 hours.
Buffer Stage I: Not more that 1% dissolved 1n 1 hours.
Buffer Stage II: Not less than 80 % (Q) of the labeled amount of Mesalamine 1s dissolved in 90 minutes.

Reference ID: 3404865

Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. 8A, Moratya, Tal : Sanand, Dist, Ahmedabad — 382 210
(Name, Address)
Study Testing Product ID \ Batch No. Dosage No. of Collection Times (Minutes) Study
RefNo. Date (Test-Manufacture Date) Strength Dosage Report
(Refirence—Espiration Date) & Form Units 2hour | 1 hour 15 30 45 60 90 Location
Study June 27, Mesalamine Delayed Release 800 mg 12 M 0.0 0.1 18.4 46.4 73.5 250 100.6
Report 2011 Tablets USP, 800 mg Tablet can : : : : : - —
#: Lot No.: EMK150
Mfg Date: March_ 2010 Range
Refer
%CV 2335 1595 82.1 60.0 419 317 6.2 Module
Study TJune 27, ASACOL® HD (Mesalamine) 800 mg 12 5313
Report 2011 Delayed Release Tablets USP, Tablet M &8 ik 145 il st &30 224 o)
#: 800 mg
Lot No: 44266153 Range
Expiry : 03/2013
%CV 2335 184 6 142 8 104.0 452 184 12
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4.3.2 In vitro BE Studies in Multiple Media

pH 6.0
Dissolution Conditions Apparatus: USP-II (Paddle)
Speed of Rotation: 100 rpm for acid stage and 50 rpm for buffer stage
Medium: 0.1N HC1 © m(for 2 hours) followed by pH 6.0 Phosphate buffer
Volume: 900 mL
Temperature: 37°C +£0.5°C
Firm’s Proposed Specifications
Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. 8A. Moraiya, Tal.: Sanand. Dist, Ahmedabad — 382 210
(Name, Address)
Testing | Product ID \ Batch No. Dosage No. of Acid | Buffer stage Study
Date (Test - Manufactl.lre Pate) Strength Dofage 2 10 20 30 45 60 75 90 120 150 Repm:t
(Reference — Expiration & Form | Units I - : - i - : . - - Locati
rs |min |min (min |min |min |min |(min |(min | min
Date) on
June Mesalamine Delayed Release | 800 mg 12 Mean |0.03 | 0.1 0 0 0 0 0 0 0 0
27, Tablets USP, 800 mg Tablet Riitige {b) (4
2011 Lot No.: EMK150 —
Mfg Date: March. 2010 %CV (180 1233 | -- - (147 | - - 346.4 | -- 346.4
June ASACOL® HD 800 mg 12 Mean (0.1 0 0 0 0 0 0 0.1 0 0
27, (Mesalamine) Delayed Tablet T (b) (4
2011 Release Tablets USP. 800 mg = :
Lot No: 44266183 %CV | 883
Expiry : 03/2013 - |346 (233 |233 |3464 (2335|1044 [3464 |346.4
pH 6.5
Dissolution Conditions Apparatus: USP-II (Paddle)
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Speed of Rotation: 100 rpm for acid stage and 50 rpm for buffer stage

Medium: 0.1N HC1 o (for 2 hours) followed by pH 6.5 Phosphate buffer
Volume: 900 mL

Temperature: I 0.5°C

Firm’s Proposed Specifications

Dissolution Testing Site Cadila Healthcare Ltd.. Sarkhej-Bavla, N. H. No. 8 A, Moraiya, Tal.: Sanand. Dist, Ahmedabad — 382 210
(Name, Address)
Testing | Product ID \ Batch No. Dosage No. of Collection Times Study
Date (Test - Manufacti.lre Pate) Strength Dofage 2 10 20 30 45 60 75 90 120 150 Repol:t
(Reference — Expiration & Form | Units h : . 5 i 2 X : & : Locati
rs |min |min | min | min | min min |min |min | min
Date) on
June Mesalamine Delayed Release | 800 mg 12 Mean |0 04 |03 0.2 0.5 1.5 3.9 4.1 4.4 5
27 Tablets USP, 800 mg Tablet — by —]
2011 | Lot No.: EMKI150 £
Mifg Date: March, 2010
%CV | - 123 | 157 | 197 (230 [303.8 [326 |318 3314 3276
June ASACOL® HD 800 mg 12 Mean |0 02 |02 |03 03 |04 34 5 7.2 9.1
27, (Mesalamine) Delayed Tablet Ratie E Yy
2011 | Release Tablets USP, 800 mg B
Lot No: 44266153 -
Expiry : 03/2013 %CV |- 68.4 |83.1 |64.1 |60.3 |59.7 203.9| 231 2351 [ 2223
pH 6.8
Dissolution Conditions Apparatus: USP-II (Paddle)
Speed of Rotation: 100 rpm for acid stage and 50 rpm for buffer stage
(b) ¢
Medium: 0.1N HC1 4’[f01‘ 2 hours) followed by pH 6.8 Phosphate buffer
Volume: 900 mL
Temperature: 37°C £ 0.5°C
Firm’s Proposed Specifications
Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. 8A, Moraiya, Tal.: Sanand. Dist, Ahmedabad — 382 210

Reference ID: 3404865
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(Name, Address)
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Testing | Product ID ' Batch No. Dosage No. of Collection Times Study
Date (Test - Manufactl.lre Pate) Strength Do§age 2 10 20 30 45 60 75 90 120 150 Repm:t
(Reference — Expiration & Form | Units % : : - i - : . - : Locati
rs |min |min (min |min |min |min |(min |(min | min
Date) on
June Mesalamine Delayed Release | 800 mg 12 Mean |0 19 |95 30.1 | 548 845 926 |94 95 96.6
217, Tablets USP, 800 mg Tablet R (b) (4
ange
2011 Lot No.: EMK150 -
Mfg Date: March, 2010
%CV | 180 |87.5 [345 |14.1 [159 |59 2.6 1.4 L1 1.5
June ASACOL® HD 800 mg 12 Mean |0 03 |07 |33 7.6 14.8 21.7 |302 (423 |56
27, (Mesalamine) Delayed Tablet — ]S
2011 | Release Tablets USP, 800 mg g
Lot No: 44266183 -
Expiry : 03/2013 %CV |- |754 [822 [98 [100 |854 |909 |826 (742 |[60.5
pH 7.2
Dissolution Conditions Apparatus: USP-II (Paddle)
Speed of Rotation: 100 rpm for acid stage and 50 rpm for buffer stage
Medium: oiNHcl 2% (for 2 hours) followed by pH 7.2 Phosphate buffer
Volume: 900 mL
Temperature: 37°C +0.5°C
Firm’s Proposed Specifications
Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. 8 A, Moraiya, Tal.: Sanand. Dist, Ahmedabad — 382 210
(Name, Address)
Testing | Product ID ' Batch No. Dosage No. of Acid | Buffer stage Study
Date (Test - Manufacture Date) Strength | Dosage 2 hrs | 10 20 30 45 60 75 90 120 150 Report
(Reference — Expiration & Form | Units wrie |mie ot | mtn | win lmin win | s Locati
Date) on
June Mesalamine Delayed Release | 800 mg 12 Mean |0 42 |14.7 |27.8 |43.1 |65 849 972 101.4 | 101.5
(b) (4
27, Tablets USP, 800 mg Tablet Range
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(b) (4)
2011 Lot No.: EMK150
Mz Diate: March, 2010 %CV |- |144. |986 |859 |81.7 |48 |182 |3 17 o7
June ASACOL® HD 800 mg 12 Mean |0 3 9.4 17.2 |40.1 | 71.7 894 |956 [99.7 |101.2
27, (Mesalamine) Delayed Tablet — - {b) (&
2011 | Release Tablets USP, 800 mg =
Lot No: 44266183
Expiry : 03/2013 %CV 346 |111 |67.1 [59.6 364 |11.9 4.9 3.6 S 1
pH 7.5
Dissolution Conditions Apparatus: USP-II (Paddle)
Speed of Rotation: 100 rpm for acid stage and 50 rpm for buffer stage
Medium: 0.1IN HC1 pH 1.2 (for 2 hours) followed by pH 7.5 Phosphate buffer
Volume: 900 mL
Temperature: 37°C 2 0.5°C
Firm’s Proposed Specifications
Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. 8 A, Moraiya, Tal.: Sanand. Dist, Ahmedabad — 382 210
(Name, Address)
Testing | Product ID ' Batch No. Dosage No. of Acid | Buffer stage Study
Date (Test - Manufact:olre pate) Strength Dofage 2 hrs | 10 20 30 45 60 75 90 120 150 Repul:t
(Reference — Expiration & Form | Units wirie lmte: ot | mtn |k win lmin win | Locati
Date) on
June Mesalamine Delayed Release | 800 mg 12 Mean |0 5.8 |135 |398 [77.7 | 922 947 1962 |97 98.1
20 Tablets USP, 800 mg Tablet — - (b) (4
2011 | Lot No.: EMKI150 g
Mfg Date: March, 2010
%CV | - 101 |48.1 (475 |19.2 |25 2.5 1.6 0.9 0.9
June ASACOL® HD 800 mg 12 Mean |0 47 |11.7 (245 |60.1 | 86.6 98.1 984 [99.1 |993
2T (Mesalamine) Delayed Tablet Range (b) (4
2011 Release Tablets USP, 800 mg
Lot No: 44266183 -
Expiry : 03/2013 %CV | 147|987 [109 |709 [324 |75 36 |25 1.7 1.1
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Figure 3. Dissolution Profiles
In vitro Quality Control Dissolution Profile:

120
100 A
—e— Test
—=—RID
80 4
s
[
2
s 60
©
]
8 /
40 -
2{] 4
ﬂ T T = T T
0 50 100 150 200 250 300
Time (min)
In vitro BE Studies Profiles:
pH 6.0, 6.5, and 6.8
120
100 A
—+—TpH6.0
.. 80 - —s—RpH6.0
s TpH 65
=
L RpH 6.5
S 60 3
= % TpH68
@ R-pH 6.8
a e
40
20 J
ﬂ T T T T — o e
0 25 50 75 100 125 150 175 200 225 250 275
Time (min)

Page 71 of 168
Reference ID: 3404865
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4.4 Detailed Regulatory History (If Applicable)

None
45 Consult Reviews
None
4.6 SAS Output
46.1 Fasting Study Codes
/ * - ... ... . .. . . . . .. . .. . . . . . . . . . . . . . . L L L . L L L L L L L L L L L L L L
/ Program : HVScal e3Peri od. SAS
/ SubMacros :
/ Updat ed ;15 Aug 2009
| Purpose : To analyze three period reference-scal ed bi oequi val ence
st udi es.
/
/' Notes . EXCEL DATA FI LE MUST BE OPEN WHEN RUNNI NG THI S PROGRAM
/ : QUTPUT FILE (WORD DOCUMENT) CONTAI NI NG SUMVARY TABLES | S
CREATED.

NAMVE OF VARI ABLE

SUBJ SUBJECT NUMBER
TRT TREATMENT - CHARACTER (EI THER A OR B) A=TEST; B=REF
SEQ SEQUENCE NUMBER - NUMERI C (EI THER 1, 2, OR 3)
PER PERI OD NUMBER - NUMERI C (EITHER 1, 2, 3, OR 4)
AUCT AREA UNDER CURVE O-T
AUCI AREA UNDER CURVE O0- | NF
CVAX CVAX
TMAX TMAX
KEL ELI M NATI ON RATE CONSTANT
THALF HALF LI FE
sequence 1 T R R
sequence 2 R T R
sequence 3 R R T
GROUP EFFECT:
Line 176: If trt*grp interaction is not significant,

remove TRT*GROUP termfromline 176.
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/ AVENDMENT HI STORY:
[ Init --Date-- --------cmmmmaa oo Description-----------mmmmommonoo-

options nofnterr nocenter nodate synbol gen m ogi ¢ nmacrogen nprint ps=65
| s=80;

*****STEP 1: ENTER ANDA | NFORNVATI ON ***** .

% et drug= Mesal am ne Del ayed Rel ease Tabl ets USP;
% et anda=203286;

% et studytype=Fasti ng;

**%x* QTEP 2: ENTER UNI TS FOR PK PARAMETERS *****:
% et aucunit = ng hr/nmi;

% et crmaxunit ng/ m_;

% et tinmeunit hr;

**xxx STEP 3: ENTER LOCATI ON OF DATASETS AND LOCATI ON FOR SAVI NG OUTPUT
REPORTS *****;
% et studydir=C \Docunments and Settings\renp\My Docunent s\ 203286Mesal ani ne;

*xxxx STEP 4: ENTER THE NAME OF THE DATASET FI LE (EXCEL FILE) *****;
% et excelfile = &studydir\203286SAS. x| s;

*x*x*x* STEP 5: ENTER THE NAME OF THE EXCEL WORKSHEET NAME CONTAI NI NG STUDY
DATA *****;
% et sheet nane = Fask;

proc inport datafile="&excelfile"
out =base
dbns=excel repl ace;
sheet =" &heet nanme";
get nanes=yes;
n xed=yes;
run;

i bname studylib "&studydir";

xxxx+ STEP 5: PROVI DE NAVES OF THE VARI ABLES TO READ | N FROM EXCEL FI LE
*kkk k-

***%+ PROVI DE STANDARD VARI ABLE NAMES FROM THE PARAMETER LI ST ABOVE ***%*:
*xxx% VARI ABLE NAMES: SUBJ TRT(A B) SEQ 1,2) PER(1,2,3) AUCT AUCI NF CMAX TMAX
KEL THALF **%%%*:

dat a base
set base;
/ *sequence 1
sequence 2
sequence 3

030
-2
=703

*/
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| F SEQU="TR1R2" THEN SEQ-1,
ELSE | F SEQU="R1TR2" THEN SEQ=2;
ELSE | F SEQU="RLR2T" THEN SEQ=3;

| F TREAT="T" THEN TRT="A",
ELSE | F TREAT I N("R1","R2") THEN TRT="B";

run;

proc print data=base;
run;

ESE R S I I R I I R S R R O R I I R S S R I I S I

*¥xxx%x DO NOT' CHANGE ANYTHI NG BELOW THI' S LI NE *****;

LR R R R SRR R ERE RS EEEEREREEEREEEREEEEEEEREEEREEEEREEEEEEEREEEREEEEEEEEEEEEEREEEERE SRR
1

dat a pk;
set base;

LAUCT=Il og(auct) ;
LAUCI NF=I og(auci);
LCVAX=I og( cmax) ;

run;

data pkn;
set pk;

run;

data full;
set pkn;

run;

proc sort
dat a=pkn;

by seq subj per;

data test; set pkn; if trt="A; latt=LAUCT; |ait=LAUCINF; | ct=LCMAX;
run;

data ref; set pkn; if trt="B";
run;

/ *sequence 1 T R R
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sequence 2 R T R
sequence 3 R R T
*/
/[*** ORI G NAL DON S CODE ***

data refl; set ref; if (seq=1 and per=1) or (seq=2 and per=2) or

per=1); | atlr=LAUCT; I ai 1r=LAUCI NF; | clr=LCVAX;
run;

***/

data refl; set ref; if (seq=1 and per=2) or (seq=2 and per=1) or

per=1); | atlr=LAUCT; | ai 1r =LAUCI NF; | c1r =LCVAX;
run;

data ref2; set ref; if (seq=1 and per=3) or (seq=2 and per=3) or

per=2); | at2r=LAUCT; | ai 2r=LAUCI NF; | c2r =LCVAX;

run;
title "refl";

proc print data=refl;
run;

title "ref2";

proc print data=ref?2;
run;

title;

data scavbe; nerge test refl ref2; by seq subj;
ilat=latt-(0.5*(latlr+lat2r)); *auct;
ilai=lait-(0.5*(lailr+lai2r)); *auci
ilc=lct-(0.5%(Iclr+lc2r)); *cmax;

dlat=lat1r-lat2r; *auct;
dl ai =l ai 1Ir-1 ai 2r; *auci

dlc=lclr-Ilc2r; *cmax;
keep seq subj per trt ilat dlat ilai dlai ilc dlc;
run;

proc print data=scavbe;
titlel 'dataset for scal ed average BE ;
run;

%acro cal c(param no);

PROC M XED dat a=pkn;
CLASSES GROUP SEQ SUBJ PER TRT;

(seq=3 and

(seg=3 and

(seg=3 and

MODEL &param = GROUP SEQ GROUP* SEQ PER( GROUP) TRT TRT* GROUP /

DDFM=SATTERTH
RANDOM TRT/ TYPE=FAQ(2) SUB=SUBJ G
REPEATED/ GRP=TRT SUB=SUBJ;

| smeans trt; /* DEV */

ods out put | snmeans=l sm&par anm( keep=trt estinate);

ods out put Esti mat es=unscé&no;
titlel 'unscaled BE 90% Cl - gui dance version';
run;

DATA UPARAMBNO( KEEP=PARAMETER LCI UC!);
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SET UNSC&NO,

ESTI MATE = 100 * EXP(ESTI MATE) ;
PARAVETER = " &PARAM :
LGl = 100 * EXP(LOWER);
UCl = 100 * EXP( UPPER):

RUN;

*** for scal ed dataset***;
DATA UNSC&PARAM
SET UNSC&NO,
RUN;

%rend cal c;

%al c(LCVAX, 1) ;
%al c( LAUCT, 2);

*xxx EST| MATES ****;
DATA LSMLAUCT;
SET LSMAUCT;
PARAMETER = " LAUCT";
RUN;

DATA LSMLAUCI NF;
SET LSMLAUCI NF;
PARAMETER = " LAUCI ",
RUN;

DATA LSM.CVAX;
SET LSM.CVAX;
PARAMETER = " LCVAX",
RUN;

DATA UESTI MATE;
SET LSMLAUCT LSMLAUCI NF LSM_CMAX;
RUN;

DATA UESTI MATE;
SET UESTI MATE;

GEOVEAN = EXP( ESTI MATE) ;
RUN;

PRCC SORT
DATA=UEST! MATE;
BY PARAMETER;

RUN;

PRCC TRANSPOSE
DATA=UESTI MATE
OUT=TRANSUEST( DROP=_NAME_) ;
VAR GEOVEAN,
BY PARAMETER;
| D TRT;

RUN;
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DATA UEST,
SET TRANSUEST,

RATI O = ROUND( (A/ B), . 01);
RUN;

DATA UALL,
SET UPARAML UPARAMZ UPARAMS;
RUN,;

PRCC SORT
DATA=UALL,
BY PARAMETER;
RUN,;

PROC SORT
DATA=UEST,;
BY PARAMETER;
RUN;

DATA UPARANMS;
VERGE UEST
UALL,;
BY PARAMETER;
RUN,;

*** PROPER ORDER AUCT, AUCI, CMAX ***;
DATA UPARANS;
SET UPARANES;

| F PARAMETER = "LAUCT" THEN CORDER-=1,

ELSE | F PARAMETER = "LAUCI " THEN ORDER=2,

ELSE | F PARAMETER = "LCVAX" THEN ORDER=3;
RUN,;

PROC SORT
DATA=UPARANS;
BY ORDER;

RUN,;

proc tenpl ate;
define style mystyl el;
parent = styles.rtf;
REPLACE fonts /

"docFont' = ("Arial", 8pt)

"TitleFont2' = ("Arial", 8pt, Bol d)
"TitleFont'" = ("Arial", 8pt, Bol d)
"StrongFont' = ("Arial", 8pt, Bol d)

' Enphasi sFont' = ("Arial", 8pt)

' Fi xedEnphasi sFont' = ("Arial", 8pt)

' Fi xedStrongFont' = ("Arial", 8pt, Bol d)
' Fi xedHeadi ngFont' = ("Arial", 8pt, Bol d)
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' Bat chFi xedFont' = ("Arial", 8pt)
' Fi xedFont' = ("Arial", 8pt)
' headi ngEnphasi sFont' = ("Arial", 8pt, Bol d);

styl e SysTitl eAndFoot er Cont ai ner from Cont ai ner /
b

cel | paddi ng

cel | spaci ng

bor derwi dt h

2

2

0;

REPLACE Body from Docunent /
bottonmargin = 1.0in
topmargin = 1.0in
rightmargin = 1in
leftmargin = 1in;
END;
run;

/*

data unscl; set unscl; unscabe_| ower=exp(lower); unscabe_upper=exp(upper);
keep unscabe | ower unscabe_upper; run

*/

*¥xxx%k SCALED ANALYS| S *****.
%VACRO SCALE( paranmeter, ipar, dpar);

proc gl m dat a=scavbe;

cl ass seq;

nodel & par =seq/cl parm al pha=0. 1;

estimate 'average' intercept 1 seq 0.3333333333 0.3333333333
0. 3333333333;

ods out put overal |l anova=i gl m& par. 1;

ods out put Estinates=i gl m& par. 2;

ods out put NObs=i gl n& par . 3;

titlel 'scal ed average BE';

title2 "internmediate analysis - & par glni;

run;

title "dev igln& par.1";
proc print data=igln& par.1;
run;

proc gl m dat a=scavbe;

cl ass seq;

nodel &dpar =seq;

ods out put overal | anova=dgl m&dpar. 1;

ods out put NObs=dgl m&dpar . 3;

titlel 'scal ed average BE';

title2 "internediate analysis - &dpar glni;
run;
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dat a unsc&PARAMETER; set unsc&PARAMETER; unscabe | ower =exp(| ower);
unscabe_upper =exp(upper);

keep unscabe_| ower unscabe_upper;

run;

data iglm& par.1; set iglm&par.1; if _n_=2; dfi=df; s2i=ns; keep dfi
s2i param
param = "&paraneter";
run;

data i gl m& par.2; set iglnm& par.2; pointest=exp(estimate);
x=(estimate**2)-(stderr**2);
boundx=( max( (abs(Lower CL)), (abs(UpperCL))))**2;
keep poi ntest x boundx stderr param
param = " &par anmeter",
run;

data i gl m& par.3; set iglm&par.3; if _n_
par am
param = "&paraneter";
run;

2; ni =NobsUsed; keep ni

data dgl m&dpar. 1; set dgl m&dpar.1; if _n_=2; dfd=df; s2w=ns/2; keep
dfd s2wr param
param = "&paraneter";
run;

data dgl m&dpar. 3; set dglm&dpar.3; if _n
par am
param = " &par aneter",
run;

2; nd=NobsUsed; keep nd

data idal | gl m&par anet er;
| engt h nmethod used $15;
mer ge unsc&paraneter iglm& par.1 igln& par.2 iglm& par.3 dgl m&dpar. 1
dgl m&dpar . 3;

boundy=y*df d/ ci nv(0. 95, df d); sWR=sqrt(s2w);
cri tbound=(x+y) +sqrt (((boundx-x)**2) +((boundy-y)**2));
out come="' FAI L' ;
if (s2wr < 0.086436) then nethod used="Unscal ed'; el se
nmet hod_used=' Scal ed/ PE' ;
if ((s2w < 0.086436) and (unscabe_l ower ge 0.8) and (unscabe_upper le
1.25)) then outcome=' PASS ;
if ((s2w ge 0.086436) and (pointest ge 0.8) and (pointest le 1.25) and
(critbound le 0)) then outcone=' PASS ;
* el se out conme=' FAIL';
run;

proc print data=idall gl m&paraneter;
titlel 'output needed for m xed scaled av. BE - using gln;
run;

data finalglm set idallgl m&paraneter;

keep param s2wr sWR unscabe_| ower unscabe_upper pointest critbound
out cone et hod_used,;
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run;

proc print data=final gl m
titlel 'final output - &paraneter - using glni;
run;

%rend scal e;

%cal e(LAUCT, ilat, dlat);
%cal e(LAUCINF, ilai, dlai);

data all;
set idall gl mLAUCT
i dal | gl mLAUCI NF
i dal | gl mLCVAX;

unscabe_| ower
unscabe_upper

round( (unscabe_| ower *100), . 01);
round( (unscabe_upper*100), . 01);

run;
ods rtf file="&studydir\&ANDA. - ANALYSI S. doc" styl e=nystyl el bodytitle;

*xx% ARl THVETI C MEANS *****.
/*
footnote "* Trmax val ues are presented as nedi an, range.";
TI TLE "ARI THVETI C MEANS AND RATI OS - REPLICATE 1 (PERIODS 1 AND 2)";
proc report data=pkratiol nowd split="\" box
styl e(header) ={ backgr ound=l i ght or ange
f or egr ound=bl ack}
styl e(col um) ={ backgr ound=whi te
f or egr ound=bl ack};

colum nnanme units ("Test"” meanl cvl m nl maxl)
("Reference"” nean2 cv2 mn2 nmax2)
("Ratio" rmeanl2);

define nname /format=%$12. spaci ng=2 "Paraneter";
define units /format=$12. spacing=2 "Unit";
define neanl /format=8.3 spaci ng=2 "Mean";
define cvl /format =8. 2 spaci ng=2 "CV% ;
define minl /format=8.2 spacing=2 "Mn";
define nax1l /fornmat=8.2 spacing=2 "Max";
define nean2 /format=8.3 spaci ng=2 "Mean";
define cv2 /format =8. 2 spaci ng=2 "CV% ;
define mn2 /format=8.2 spacing=2 "Mn";
define nax2 /format=8.2 spaci ng=2 "Max";
define rmeanl2 /format=8.2 spacing=2 "(T/R";

run;

f oot not e;

NNNWNDNNW

footnote "* Tmax val ues are presented as nedi an, range.";
TI TLE "ARI THVETI C MEANS AND RATI OS - REPLI CATE 2 (PERIODS 3 AND 4)";
proc report data=pkratio2 nowd split="\" box
styl e( header) ={ backgr ound=l i ght or ange
f or egr ound=bl ack}
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styl e(col umm) ={ backgr ound=whi t e
f or egr ound=bl ack};

col um nnanme units ("Test" meanl cvl minl max1)
("Reference" nean2 cv2 m n2 nax2)
("Ratio" rneanl2);

define nnanme /format=$12. spacing=2 "Paraneter";
define units /format=$12. spacing=2 "Unit";
define neanl /fornmat=8.3 spaci ng=2 "Mean";
define cvl /format =8. 2 spaci ng=2 "CV% ;
define minl /format=8.2 spacing=2 "M n";
define max1 /format=8.2 spaci ng=2 "Max";
define nean2 /fornmat=8.3 spaci ng=2 "Mean";
define cv2 /format =8. 2 spaci ng=2 "CV% ;
define mn2 /format=8.2 spacing=2 "Mn";
define max2 /format=8.2 spacing=2 "Max";
define rmeanl2 /format=8.2 spacing=2 "(T/R";

run;

f oot not e;

NNNWNNNW

footnote "* Trmax val ues are presented as nedi an, range.";
TI TLE "ARI THVETI C MEANS AND RATICS - ALL PERIODS (PERIODS 1, 2, 3, AND 4)";
proc report data=pkrati o3 nowd split="\" box
styl e(header) ={ backgr ound=l i ght or ange
f or egr ound=bl ack}
styl e( col utm) ={ backgr ound=whi t e
f or egr ound=bl ack};

col um nnanme units ("Test" meanl cvl minl max1)
("Reference" nean2 cv2 m n2 nax2)
("Ratio" rneanl?2);

define nname /fornmat=%$12. spaci ng=2 "Paraneter";
define units /format=%$12. spacing=2 "Unit";
define neanl /fornmat=8.3 spaci ng=2 "Mean";
define cvl /format =8. 2 spaci ng=2 "CV% ;
define ninl /format=8.2 spacing=2 "M n";
define nax1l /fornmat=8.2 spacing=2 "Max";
define nean2 /fornmat=8.3 spaci ng=2 "Mean";
define cv2 [ format =8.2 spaci ng=2 "CV%
define min2 /format=8.2 spacing=2 "M n";
define nax2 /format=8.2 spaci ng=2 "Max";
define rneanl2 /format=8.2 spacing=2 "(T/R";

run;

f oot not e;

NNNWNNDNW

*/

*** UNSCALED ANALYSI S REPORT *****:
titlel "ANDA: &anda &dr ug STUDY TYPE: &STUDYTYPE";
title2 "SUWMARY OF STATI STI CAL ANALYSIS - UNSCALED DATA";

proc report
dat a=upar ans
headl i ne
headski p
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nowd
split="]" box
styl e( header) ={ backgr ound=l i ght or ange
f or egr ound=bl ack}
styl e(col um) ={ backgr ound=whi t e
f or egr ound=bl ack};

col um paraneter ("Geonetric Means|" a b) ratio ("90%Cl|" Ici uci);

define paranmeter /display "Paraneter"” w dth=20 center;

define a /display "Test" wi dt h=15 center
f or mat =8. 2;
define b /di splay "Reference" w dth=15 center
f or mat =8. 2;
define ratio /display "T/R Ratio" wi dth=15 center
format =8. 2;
define Ici [display "Lower CI" w dth=20 center format=8.2;
define uci /display "Upper CI" w dth=20 center fornmat=8.2;
run;

¥xxx% SCALED ANALYSI S REPORT *****;
titlel "SUMVARY OF STATI STI CAL ANALYSIS - SCALED DATA";

proc report
dat a=al
headl i ne
headski p
nowd
split="]" box
styl e(header) ={ backgr ound=Ii ght or ange
f or egr ound=bl ack}
styl e(col um) ={ background=whi te
f or egr ound=bl ack};

col unm par am poi nt est unscabe_| ower unscabe_upper s2w sw critbound
nmet hod _used out cone;

define param/display "Paraneter" w dth=20 center;

define pointest /display "T/R Rati o" wi dt h=15 center format=8.2;

define unscabe_| ower /display "Lower|90% Cl" w dt h=20 center
format =8. 2;

define unscabe_upper /display "Upper|90% Cl " w dt h=20 center
for mat =8. 2;

define s2w /display "s2w" wi dt h=15 center;

define sw /display "sWR' wi dth=15 center;

define critbound /display "Criteria Bound" wi dth=15 center;

define nethod_used /display "Method Used" w dt h=25 center;

define outconme /display "OUTCOVE" wi dt h=15 center;

run;

ods rtf cl ose;
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4.6.2

SUMMARY OF STATISTICAL ANALYSIS - SCALED DATA

G

SrsS

0 UoE

b B ua@

S Jpu
1 E21 R1R2T
2 1 R1R2T
3 1 R1R2T
4 1 TR1R2
5 1 TR1R2
6 1 TR1R2
7 1 R1TR2
8 1 R1TR2
9 1 R1TR2
10 1 TR1R2
11 1 TR1R2
12 1 TR1R2
13 1 R1TR2
14 1 R1TR2
15 1 R1TR2
16 1 R1R2T
17 1 R1R2T
18 1 R1R2T
19 1 R1R2T
20 1 R1R2T
21 1 R1R2T
22 1 R1TR2
23 1 R1TR2
24 1 R1TR2
25 1 TR1R2
26 1 TR1R2
27 1 TR1R2
28 1 R1R2T
29 1 R1R2T
30 1 R1R2T
31 1 TR1R2
32 1 TR1R2
33 1 TR1R2
34 1 R1R2T
35 1 R1R2T
36 1 R1R2T
37 1 R1TR2
38 1 R1TR2
39 1 R1TR2
40 1 TR1R2
41 1 TR1R2
42 1 TR1R2
43 1 R1TR2
44 1 R1TR2
45 1 R1TR2
46 1 TR1R2
47 1 TR1R2
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1 RiR2T
97 1 R1TR2
98 1 R1TR2
99 1 R1TR2

100 1 TR1R2

101 1 TR1R2

102 1 TR1R2

103 1 RiR2T

104 1 RiR2T
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106 1 R1TR2

107 1 R1TR2
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109 1 TR1R2

110 1 TR1R2

111 1 TR1R2

112 1 TR1R2

113 1 TR1R2

114 1 TR1R2
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0 UoE P
b BuaQ E
S Jpu

115 @1 R1TR2 1

116 1 R1TR2 2

117 1 R1TR2 3

118 1 RIR2T 1

119 1 RiR2T 2

120 1 RiR2T 3

121 1 TRiR2 1

122 1 TRiR2 2

123 1 TRiR2 3

124 2 RI1TR2 1

125 2 RI1TR2 2

126 2 R1TR2 3

127 2 RIR2T 1

128 2 RiR2T 2

129 2 RiR2T 3

130 2 TRiR2 1

131 2 TRiR2 2

132 2 TRiR2 3

133 2 RIR2T 1

134 2 RiR2T 2

135 2 RiR2T 3

136 2 R1TR2 1

137 2 R1TR2 2

138 2 RiTR2 3

139 2 TRiR2 1

140 2 TRiR2 2

141 2 TRiR2 3

142 2 TRiR2 1

143 2 TRiR2 2
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— > m 3 -

T

- O C >

2663.
.49
6406.
.91

5941

2901

3564.
3057.
347.
2774.
548.
2403.
3939.
695.
910.
980.
1285.
4050.
1817.
3222,
1984.
169.

22

82

68
92
60
05
24
929
21
39
10
45
98
04
45
73
03
35

89
59
80
16
87
79
85
34
98
48
50
62

.59
56 3302.
825.
14 4370.
51 5890.
17 2073.

01
06
71
60
01

32
90
62
96
29
66
16
52
65

SCALED DATA

1

1

86.
155.
74.
86.
147.
157.

221

153.
146.
127.
340.

85.

281
261

143.
614.
284.
115.
73.
2459.

301

598.
62.
136.

101

123.
155.
76.

H O C >

0649.
6431
3255.
3635.
3660.

397.
2781

2408.
3947.
3718.

995.
1631
4503.
1823.
3853.
1996.

66
90
45
56
40
20
.70
40
70
50
70
57
.30
.90
20
20
00
70
54
00
.90
20
36
40
.70
10
70
04

00

.64

25
11
02
37

.49

77
62
25

08

.22

90
34
42
95

20.00
24.00
10.00
15.00
24.00
28.00
36.00
12.00
15.00
13.00
28.00
17.00
11.00
12.00
22.00
24.00
12.00
22.00
24.00

11.00
11.00
32.00
14.00

14.00
20.00
24.00

204.
300.
180.
212.
217.
197.

44,
180.

97.
347.
426.

64.
160.

88.
140.
243.
152.
177.
112.

27.

X o 3 0O

90
70
10
50
40
00
82
00
67
20
30
43
30
71
70
60
10
00
10
95

O OO0 0000000000 O0OO0OOoOOoOOo

O OO OO0 O0OOoOOoOOo

.1552
.0943

1495

.1389
.0463
.0996
.1162
. 0451
.2470

1288

.0134
.0262
.0158
. 1546
.2441
.1538
.0067
. 1956

.0888
.1689
.1805
.0377
.0635
.0567
.0228
.1913
.0408

<X > =4

48.
24.
22.
13.
28.
28.
28.
16.
28.
20.
24.
17.
28.
14.
13.
28.
28.
28.
20.
32.
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00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

- -
an oo pD N D

N o
o —=

.47
.35
.64
.99
.98
.96
.96
.36
.81
.38
.65
.50

43.

.48
.84
.51
.93
.54

18.
10.
12.
30.

.62

16.

o O o

.81
.10
.84

O OO oo oo

O O O O oo

92

38
91
23
46

W WW—= =2 =2 NN NWWWWWW= = =2TOMNDNNMNMNMNMMNODNWW=

98

.0309
.1152
.0680
.1486
.0689
.0756
.3298

.2197
.5625
.0160

. 1431
.0689
.0138
.2305
.0687
.0932

> W W wWww?»» W rrwW>>wwrwWwww>wWwWr>ww?rw>»wwmw

M >» T -+

22.
.01
10.
.66
10.
.17
.10

43

19

06

.16

.23
43.

10.
50.
.01
10.
.43

40

.84

06
25

09

o m w

NN = = =2 WWWMNMNDN =22 DwwNdNdDND
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-

> W WW>»>O0O0WE>EOI0®E>>>PHODEIE>E


http:14503.90
http:10649.00
http:12150.50

(b) (6)

192 2 R1TR2
193 2 Ri1R2T
194 2 Ri1R2T
195 2 R1R2T
196 2 TR1R2
197 2 TR1R2
198 2 TR1R2
199 2 R1TR2
200 2 R1TR2
201 2 R1TR2
202 2 R1TR2
203 2 R1TR2
204 2 R1TR2
205 2 R1R2T
206 2 Ri1R2T
207 2 R1R2T
208 2 TR1R2
209 2 TR1R2
210 2 TR1R2
211 2 R1R2T
212 2 R1R2T
213 2 R1R2T
214 2 TR1R2
215 2 TR1R2
216 2 TR1R2
217 2 R1TR2
218 2 R1TR2
219 2 R1TR2
220 2 R1TR2
221 2 R1TR2
222 2 R1TR2
223 2 TR1R2
224 2 TR1R2
225 2 TR1R2
226 2 R1R2T
227 2 R1R2T
228 2 R1R2T
SUMMARY OF
G
SrsS
0 UoE P
b B uaQ E
S Jpu
229 %2 TR1R2 1
230 2 TR1R2 2
231 2 TR1R2 3
232 2 R1TR2 1
233 2 R1TR2 2
234 2 R1TR2 3
235 2 R1TR2 1
236 2 R1TR2 2
237 2 R1TR2 3
238 2 TR1R2 1
239 2 TR1R2 2

Reference ID: 3404865

— > m 3

R2
R1

R2
R1

R2

R1

WND = WD = WON = WON = WON = WON = WON = W= W= WO =N =N =W

R2
R1
R2

R1
R2
R1

R2
R1

R2
R1
R2

R1
R2
R1
R2

R1
R2
R1

R2
R1

R2

R1
R2
R1
R2

2424.
2603.
2067.
.21
5859.
1798.
1178.
2598.

998.

255.
1316.

2121

1057.
1866.
1802.
1862.
1227.
895.
1059.
154.
1372.
1894.
314.
1132.
10.
1247.
6596.
1346.
1497.
2162.
1336.
4006.
2885.
5668.
2402.
2845.
2175.
809.
1449.
978.
4428,
6296.
5075.
2567.

1751

1287.
3105.
4739.
3062.

- O C >

63
56
68

94
41
06
10
44
13
74

95
30
09
32
69
10
11
24
40
66
52
28
51
66
70
46
79
48
31
31
88
30
59
04
18
11
12
96
01
12
59
99
.26
36
81
94
59

H O C >

2756.
2702.
2478.
2350.
6629.
2029.
1333.
2675.
1022.

263.
1400.

1065.
3366.
1823.
2618.
1275.

1181

207.
1374.
1899.

324.
1135.

1327.
6636.
1349.
1550.
4595,
2009.
4015.
2915,

5701

2449,
3570.
2328.

814.
1457.
1268.

4451

6406.
5899.
2853.
1820.
1468.
3128.
4752.

3121

STATISTICAL ANALYSIS - SCALED

77 1
97 1
57 1
93 1
37 4
79 1
30 2
89 10
96

71

10 2

32
85
66
37
35
.60

03
03
92
20
15

66
48
58
32
36
04
52
76
12
80
51
41
73
69
10
.41
75
77
91
46
26
62
99
.43

DA

53.
01
11
92.
73.
73.
04.
47.
85.
40.
79.

TA

X o 3 0O

40

.50
.40

00
60
10
30
00
89
99
10

73.
56.
59.
44,
69.

61

80.

205.
150.

76.
204.

229.
3183.

191
51

135.
92.
167.
153.
460.
253.
166.
282.
67.
103.
57.
329.
2374.
346.
439.
172.
108.
286.
229.
232.

X > =4

15.
14.
16.
20.
24,
15.

11
22.
24.

16
69
29
39
76
.68
38

40
30
45
00
.59
40
00
.90
.06
60
91
40
80
30
20
00
20
13
20
01
90
00
50
90
00
50
10
20
20

00
00
00
00
00
00

.00
.00
.05

00
00

O OO0 0000 OoOOoOOoOOo

28.00
16.03
36.00
36.00
20.00
15.00
36.00
36.00
24.00
15.00
11.00
18.00
28.00

6.00

6.00

7.00

6.00
32.00
17.00
28.00
28.00
15.00
14.00
11.05
11.00
28.00
11.00
17.03

6.00

6.00

2.00

8.00
13.00
16.00
14.05
12.00
14.05

.0149
.0329
.0181
.0653
.0840
.0415
.0202
.0639
.0906
.3984
.3011
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O O O o oo

mr >» I -+

.56
.06
.21
.62
.25
.69
.27
.85
.65
.74
.30

- O O oo

O 0O 0O 0000000000000 O0OO0OO0OO0OO0OO0OOoOOoO

.1949
.0130
.0684
.0176
.0520
.0361

.0260
.6569
.3470
.1751
.0093

.1126
.0619
.3274
.0521
.0312
.0401
.1360
.1926
.1534
.0223
.0148
.0108
.2336
.1323
.0897
.0610
.0340
.0634
.0649
.0910
.0496
.0626
.0772
.0659

o m
—

= = NN MNMNMNMMNDNDN =2
W > W>» W W0wWwm>

s

26.
.06
.00
.96
.69

o wnN =

.56
53.
10.
39.
13.
19.

48
13
37
34
21

65

.16
.20
.12
.29
.23
.26
.10
.60
.52
.11
.91
.33
.97
.24

7.72

.35
.41
.93
.68
.61
.97
.07
.98
.51

WWW—="= = MPNPMNMNMNMNMNMNMNMNN = =2 2 00W—=- =2 2 W0WOMNNDMNDNNMNMNODNON =2 20w N

> W W W w?»»Wrrww>0w0mr>E0W0E0E>>H0H0E>HOE>HOIEEI> P>

-
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(b) (6)

240 2 TR1R2 3
241 2 R1R2T 1
242 2 R1R2T 2
243 2 R1R2T 3
244 2 R1TR2 1
245 2 R1TR2 2
246 2 R1TR2 3
247 2 TR1R2 1
248 2 TR1R2 2
249 2 TR1R2 3
refi

Obs SUBJ Group

(b) (6)

0N O~ OND =

- a d d d
No o~ O =2 OO0

N MNDMNDMNMNDODMNDNDNON =2 =
0N O~ ON—=- O OO
SIS ST NS T ST S TR N T S T LS T LS T O T S T (G YN | o Y G Gy U G G G G G G G U G G Gy

N
[(e]

Obs  THALF SEQ
4.38

20.11
.76
.05
.46
.64
.75
.81
.71

O ©W 0O ~NO O D WNN =
N
N o O

- e

-
N o b~ N

Reference ID: 3404865

R2 2873.18
R1 6723.98
R2 17015.10 f
T 7420.71
R1 1648.38
T 2902.94
R2 2656.81
T  4595.59
R1 2298.21
R2 6.27
SEQU PER
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TR1R2 2
TRT LAUCT
B 7.77514
B 7.62319
B  6.99368
B 7.56829
B 7.39748
B  8.58993
B  8.74657
B  8.63631
B 7.41882
B 7.28796

2880.44 207.
7841.87 1169.
7033.30 3959.
8826.22 1954.
1922.66 202.
2921.99 167.
2669.05 236.
4748.11 518.
2314.29 136.
14.00 1
TREAT AUC
R1 2380.
R1 2045.
R1 1089.
R1 1935.
R1 1631
R1 5377.
R1 6289.
R1 5632.
R1 1667.
R1 1462.
R1 3165.
R1 2517.
R1 3827.
R1 5466.
R1 4055.
R1 1340.
R1 3347.
R1 2369.
R1 1582.
R1 2701
R1 2774.
R1 1817.
R1 895.
R1 2162.
R1 2845.
R1 1751
R1 2603.
R1 1316.
R1 2298.
LAUCINF
7.78653 5
. 4
7.14333 4
7.57583 5
7.42140 4
8.70056 7
8.77217 5
8.64496 6
7.42799 3
7.30688 5
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40 16.00 0.2068 3.35 1 B
00 8.00 0.0563 12.31 3 B
00 4.00 0.0665 10.43 3 B
00 8.00 0.0356 19.47 3 A
50 24.00 0.0598 11.60 2 B
90 24.00 0.2294 3.02 2 A
80 7.00 0.1945 3.56 2 B
00 16.00 0.1143 6.06 1 A
60 24.00 0.2610 2.66 1 B
.90 13.00 0.1739 3.99 1 B
T AUCI Cmax TMAX
68 2407.94 209.30 16.00
07 . 60.40 48.00
72 1265.63 56.84 15.00
83 1950.47 185.70 36.00
.86 1671.37 74.86 36.00
23 6006.25 1790.00 9.05
06 6452.15 281.40 6.00
49 5681.43 447.50 20.00
07 1682.43 52.85 48.00
59 1490.52 310.40 6.00
66 3179.06 171.20 24.00
01 2672.83 282.70 13.00
58 3966.16 635.00 6.00
07 5475.45 422.40 24.10
61 4085.54 192.10 28.00
57 1344.11 157.40 24.00
00 3355.84 260.70 22.00
94 2381.78 103.20 24.00
05 2854.62 85.57 17.00
.58 2758.29 136.40 14.00
05 2781.49 180.00 16.00
45 1823.34 152.10 28.00
10 1181.60 61.68 15.00
48 4595.36 135.60 32.00
04 3570.51 166.00 11.05
.26 1820.46 172.00 13.00
56 2702.97 101.50 14.00
74 1400.10 279.10 24.00
21 2314.29 136.60 24.00
LCMAX latir laiir
.34377 7.77514 7.78653 5
.10099 7.62319 . 4
.04024 6.99368 7.14333 4
.22413 7.56829 7.57583 5
.31562 7.39748 7.42140 4
.48997 8.58993 8.70056 7
.63978 8.74657 8.77217 5
.10368 8.63631 8.64496 6
.96746 7.41882 7.42799 3
.73786 7.28796 7.30688 5

KE

0.1583

.0345
.1203
.0861
.0309
.0393
.1458
.0787
.2561
.1059
.1065
.0205
.2370
.0915
.5491
.4067
.2251
.0262
.0635
.3298
.2305
.0361
.0312
.0148
.0910
.0329
.3011
.2610

O 0O 0O 0000000000000 O0DO0OO0OO0OO0ODO0ODO0ODO0OOOOoO

lcir

.34377
.10099
.04024
.22413
.31562
.48997
.63978
.10368
.96746
.73786

14


http:17033.30
http:17015.10

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

refi

Obs

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

Obs

30

6.54 1 B
6.51 1 B
33.83 1 B
2.93 1 B
7.58 1 B
1.26 1 B
1.70 1 B
3.08 1 B
26.50 1 B
10.91 1 B
2.10 1 B
3.01 1 B
19.21 1 B
22.23 1 B
46.91 1 B
7.61 1 B
21.06 1 B
2.30 1 B
2.66 1 B

SUBJ Group SEQU

®® R1TR2

1 R1TR2

1 R1TR2

1 R1TR2

1 R1TR2

1 R1TR2

1 R1TR2

1 R1TR2

1 R1TR2

1 R1TR2

1 R1TR2

1 R1TR2

2 R1TR2

2 R1TR2

2 R1TR2

2 R1TR2

2 R1TR2

2 R1TR2

2 R1TR2

2 R1TR2

2 R1TR2

2 R1TR2

2 R1TR2

2 R1TR2

2 R1TR2

2 R1TR2

2 R1TR2

1 R1R2T

1 R1R2T

THALF SEQ TRT

16.

14

Reference ID: 3404865

2 B

8.06012 8.06434 5.14283 8.0601
7.83083 7.89089 5.64439 7.8308
8.24999 8.28555 6.45362 8.2499
8.60632 8.60803 6.04595 8.6063
8.30786 8.31521 5.25802 8.3078
7.20085 7.20349 5.05879 7.2008
8.11582 8.11846 5.56337 8.1158
7.77062 7.77560 4.63667 7.7706
7.36648 7.95669 4.44933 7.3664
7.90159 7.92237 4.91559 7.9015
7.92806 7.93074 5.19296 7.9280
7.50519 7.50843 5.02454 7.5051
6.79693 7.07462 4.12196 6.7969
7.67901 8.43280 4.90971 7.6790
7.95333 8.18046 5.11199 7.9533
7.46809 7.50684 5.14749 7.4680
7.86464 7.90211 4.62006 7.8646
7.18291 7.24430 5.63157 7.1829
7.73989 7.74686 4.91706 7.7398
PER TREAT AUCT AUCI
1 R1 2092.75 2133.80
1 R1 3303. 21 .
1 R1 5412.22 5489.36
1 R1 1455.66 1491.35
1 R1 1876.01 .
1 R1 4229.94 4528.39
1 R1 3027.03 3037.92
1 R1 786.19 1014.76
1 R1 4191.43 4248.62
1 R1 1960.24 2055.62
1 R1 2275.21 2281.92
1 R1 2274.72 2276.75
1 R1 6395.73 6504.98 1
1 R1 1239.50 1314.73
1 R1 3017.37 3074.87
1 R1 1697.94 2673.34
1 R1 8666.61 8693.32 2
1 R1 2663.22 .
1 R1 2403.99 2408.77
1 R1 1984.03 1996.95
1 R1 154.24  207.03
1 R1 314.52  324.20
1 R1 809.11 814.73
1 R1 4428.01 4451.41
1 R1 2121.21 2350.93
1 R1 1178.06 1333.30
1 R1 1648.38 1922.66
1 R1 2815.67 2861.36
1 R1 510.93 517.33
LAUCT  LAUCINF LCMAX latir

2
3
9
2
6
5
2
2
8
9
6
9
3
1
3
9
4
1
9

NNNN©OONSNSNSNSNSN®N®©®oN o

.06434
.89089
.28555
.60803
.31521
.20349
.11846
. 77560
.95669
.92237
.93074
.50843
.07462
.43280
.18046
.50684
.90211
.24430
.74686

Cmax

164.
244,
433.
317.
62.
197.
113.
19.
105.
80.
146.
.60
914.
137.
147.
153.
459.
204.
347.
.10
7.
76.
67.
329.
192.
204.
202.
614.
38.

241

112

40
00
30
00
92
20
20
86
50
58
00

00
60
40
40
00
90
20

81
45
13
90
00
30
50
80
59

A OO DDMOOOOOOOO OO

TMAX

14.
32.
14.
13.
48.
22.
28.
24.
28.
17.
18.
22.

6.
28.
24.
12.

6.
48.
20.
20.
36.
.00
28.

6.
20.

8.
24.

8.
28.

11

laiir

7.64623 7.66566 5.10230 7.64623 7.66566
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00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00

5.

.14283
.64439
.45362
.04595
.25802
.05879
.56337
.63667
. 44933
.91559
.19296
.02454
.12196
.90971
.11199
.14749
.62006
.63157
.91706

KE
0.0429

0.0698
.0805

o

.0879
.1017
.0155
.0457
.0303
.2215
.5250
.0458
.2482
.0463
.0451
.0888

O 0O O0OO0OO0OO0OO0ODO0OO0ODOOoOOoO

.2197
.0932
.0260
.1751
.2336
.0610
.0653
.0202
.0598
.1568
.3544

O OO0 00000 OoOOoOOo

lcir

10230

15



31
32
33
34
35
36
37
38
39
40
M
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

refi

Obs

60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

44.
15.
22.

15.

14.
15.

SUBJ Group

(b) (6)

.93
.61

.88
.81

68
18
85

.13
.32

14

.79

98
36

.81

.16
.43
.65
.96
.97
.35
.62
.27
.60
.42
.96

Reference ID: 3404865

MDD MNODMNDMNDMNODMNDDMNDNDMNDMNODN - 4 4 a4 a4 d a

[SIRNCS TN \C R \C R \C TN \C I \C I \C T \C T\ \C T \C T\ \O D \C T \O N \O N \C T \C I \O N \C TN \C T \O N \C T \C T\ N \C T V)

00 0 0 U 00 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 W W W W

SEQU

R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T

ONNSNNOOUIONNSNON®NONNN®OO®NN®®©

Page 91 of 168

. 10265 . 5.49717 8.10265 . 5
.59641 8.61057 6.07143 8.59641 8.61057 6
.28321 7.30744 5.75890 7.28321 7.30744 5
.53690 . 4.14186 7.53690 . 4
.34994 8.41812 5.28422 8.34994 8.41812 5
.01534 8.01893 4.72916 8.01534 8.01893 4
.66719 6.92241 2.98871 6.66719 6.92241 2
.34080 8.35435 4.65871 8.34080 8.35435 4
.58082 7.62833 4.38925 7.58082 7.62833 4
.72983 7.73277 4.98361 7.72983 7.73277 4
.72961 7.73050 5.48728 7.72961 7.73050 5
.76339 8.78032 7.55695 8.76339 8.78032 7
.12246 7.18139 4.92435 7.12246 7.18139 4
.01214 8.03102 4.99315 8.01214 8.03102 4
.43717 7.89108 5.03305 7.43717 7.89108 5
.06723 9.07031 7.80751 9.06723 9.07031 7
.88729 . 5.32252 7.88729 . 5
.78489 7.78687 5.84990 7.78489 7.78687 5
.59289 7.59938 4.71939 7.59289 7.59938 4
.03852 5.33287 2.05566 5.03852 5.33287 2
.75106 5.78136 4.33664 5.75106 5.78136 4
.69593 6.70286 4.20663 6.69593 6.70286 4
.39571 8.40098 5.79879 8.39571 8.40098 5
.65974 7.76257 5.25750 7.65974 7.76257 5
.07162 7.19541 5.31959 7.07162 7.19541 5
.40755 7.56146 5.31074 7.40755 7.56146 5
.94296 7.95905 6.42130 7.94296 7.95905 6
.23624 6.24868 3.65299 6.23624 6.24868 3
PER TREAT AUCT AUCI Cmax  TMAX
1 R1 1389.28 8575.76 67.93 17.00

1 R1 1871.41 1893.12 83.77 28.00

1 R1 2229.07 2252.66 95.42 20.00

1 R1 2181.31 2209.60 213.60 14.00

1 R1 1801.92 1811.72 57.18 11.00

1 R1 2940.03 2962.21 297.90 10.00

1 R1 1408.15 1427.59 256.80 28.00

1 R1 13.28 . 2.30 20.00

1 R1 2387.58 2455.95 431.00 11.00

1 R1 2212.96 2220.91 154.20 12.00

1 R1 310.29 . 49.35 28.00

1 R1 4270.66 4279.98 225.10 16.00

1 R1 818.81 1077.28 98.49 6.00

1 R1 3987.42 4003.17 220.20 11.00

1 R1 1437.59 1512.59 155.90 24.00

1 R1 3277.56 3302.01 261.90 12.00

1 R1 2638.51 5890.60 284.00 12.00

1 R1 1283.27 1376.16 123.10 14.00

1 R1 2901.91 3255.25 212.50 13.00

1 R1 910.10 . 160.30 28.00

1 R1 1866.30 3366.85 56.69 16.03

1 R1 1247.66 1327.66 229.40 6.00

1 R1 4006.31 4015.52 167.40 28.00

1 R1 3105.81 3128.62 286.10 14.05

.49717
.07143
.75890
.14186
.28422
.72916
.98871
.65871
.38925
.98361
.48728
.55695
.92435
.99315
.03305
.80751
.32252
.84990
.71939
.05566
.33664
.20663
.79879
.25750
.31959
.31074
.42130
.65299

KE

.0050
.0619
.0841
.3127
.1075
.0500
.4285

O OO OO0 oo

o

.0524
.1282

o

.1822
.0737
.0983
.0943
.1546
.0067
.0228
.0680

O O OO0 OO0 oo

.0130
.1126
.1360
.0626

O O oo

16



83

Obs

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

ref2

Obs

0N O ON =

N NO NN = = o o o bk b
WN =20 00Oo~NOOOOO~WN-—= OO

87 2> RiR2T
THALF SEQ TRT
137.99 3 B
11.19 3 B
8.25 3 B
222 3 B
6.45 3 B
13.85 3 B
1.62 3 B
. 3 B
13.22 3 B
5.40 3 B
. 3 B
3.80 3 B
9.41 3 B
7.06 3 B
7.35 3 B
4.48 3 B
103.93 3 B
30.46 3 B
10.19 3 B
. 3 B
53.48 3 B
6.16 3 B
5.10 3 B
11.07 3 B
12.31 3 B

SUBJ Group SEQU

®eE TR1R2

1 TRIR2

1 TRIR2

1 TRIR2

1 TRIR2

1 TRIR2

1 TRIR2

1 TRIR2

1 TRIR2

1 TRIR2

1 TRIR2

1 TRIR2

1 TRIR2

1 TRIR2

1 TRIR2

2 TRiR2

2 TRiR2

2 TRIR2

2 TRiR2

2 TRiR2

2 TRIR2

2 TRIR2

2 TRiR2

Reference ID: 3404865

0 ®O®ONNDODNNNONOO®ONNNDNSNSNSNSNSNSN

1 R1 6723.98 7841.87 1169.00 8.00
LAUCT  LAUCINF LCMAX latir laitr
.23654 9.05669 4.21848 7.23654 9.05669 4
.53445 7.54598 4.42807 7.53445 7.54598 4
.70934 7.71987 4.55829 7.70934 7.71987 4
.68768 7.70057 5.36411 7.68768 7.70057 5
.49661 7.50203 4.04620 7.49661 7.50203 4
.98618 7.99369 5.69676 7.98618 7.99369 5
.25003 7.26374 5.54830 7.25003 7.26374 5
.58597 . 0.83247 2.58597 . 0
.77804 7.80627 6.06611 7.77804 7.80627 6
.70209 7.70567 5.03825 7.70209 7.70567 5
. 73751 . 3.89894 5.73751 . 3
.35952 8.36170 5.41654 8.35952 8.36170 5
.70785 6.98219 4.58996 6.70785 6.98219 4
.29090 8.29484 5.39454 8.29090 8.29484 5
.27072 7.32158 5.04921 7.27072 7.32158 5
.09485 8.10229 5.56796 8.09485 8.10229 5
.87797 8.68111 5.64897 7.87797 8.68111 5
.15717 7.22705 4.81300 7.15717 7.22705 4
.97312 8.08802 5.35894 7.97312 8.08802 5
.81355 . 5.07705 6.81355 . 5
.53171 8.12173 4.03760 7.53171 8.12173 4
.12903 7.19117 5.43547 7.12903 7.19117 5
.29563 8.29792 5.12039 8.29563 8.29792 5
.04103 8.04835 5.65634 8.04103 8.04835 5
.81344 8.96723 7.06390 8.81344 8.96723 7

PER TREAT AUCT AUCI Cmax  TMAX

3 R2 4715. 11 4779.93 314.70 20.00

3 R2 1678.64 . 120.10 95.00

3 R2 1499.22 1549.37 76.84 15.00

3 R2 1123.15 1671.63 30.28 34.10

3 R2 3304.26  3322.99 119.90 47.00

3 R2 4683.08 4789.66 695.10 15.00

3 R2 9774.04 10035.90 3168.00 6.00

3 R2 5197.32 5252.26 468.10 16.00

3 R2 1917.66  2462.76 80.84 8.00

3 R2 6151.55 6750.33 725.40 6.00

3 R2 2573.61 2640.01 177.90 17.00

3 R2 2628.00 2878.92 236.00 22.00

3 R2 1353.96 1506.02 124.30 24.00

3 R2 4901.88 4967.56  248.20 32.00

3 R2 4214.56  4228.34 278.50 14.00

3 R2 2314.30 2460.88 177.80 28.00

3 R2 1563.92 1574.35 280.40 11.00

3 R2 1304.85 1323.89 86.66 20.00

3 R2 5042.66 9891.59 281.30 11.00

3 R2 2310.62  2350.66 101.70 6.00

3 R2 548.24 . 97.67 28.00

3 R2 3222.73  3853.42 177.00 28.00

3 R2 1059. 11 80.38 36.00
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0.0563

lcir

.21848
.42807
.55829
.36411
.04620
.69676
.54830
.83247
.06611
.03825
.89894
.41654
.58996
.39454
.04921
.56796
.64897
.81300
.35894
.07705
.03760
.43547
.12039
.65634
.06390

KE

0.1420

.0283
.0120
.0891
.0509
.0398
1430
.0242
.1010
.0320
.1528
.0394
.2063
0743
.0974
.2197
.1552
.0158
.0567

O 0O 0000000000000 O0OOoOOo

0.0687


http:10035.90

24
25
26
27
28
29

Obs

0o NOO O~ OND =

D NDMNDNDMNDMNDMNDNDMNDND = = = a
© 0O N0 DA WN=-0O0O~NOO”OON~WNM-—=0O0

ref2

Obs

30
31
32
33
34
35
36
37
38
39
40
41
42
43

Reference ID: 3404865

(b) (6)

2 TRIR2

2 TRIR2

2 TRIR2

2 TRIR2

2 TRIR2

2 TRIR2
THALF  SEQ TRT
4.88 1 B
: 1 B
24.50 1 B
57.99 1 B
7.78 1 B
13.61 1 B
17.42 1 B
4.85 1 B
28.60 1 B
6.86 1 B
21.64 1 B
4.54 1 B
17.61 1 B
3.86 1 B
9.33 1 B
711 1 B
3.16 1 B
4.47 1 B
43.92 1 B
12,23 1 B
: 1 B
10.09 1 B
: 1 B
17.26 1 B
64.33 1 B
13.97 1 B
38.21 1 B
3.35 1 B
3.99 1 B

SUBJ Group SEQU

& 1 RiTR2

1 RITR2

1 RI1TR2

1 RITR2

1 RITR2

1 RITR2

1 RITR2

1 RITR2

1 RI1TR2

1 RITR2

1 RITR2

1 RITR2

2 RITR2

2 RITR2

S NNSNSNNOO®OON®NNN®OONSNN®N®©OOooNNN®

WWWwWwwow

LAUCT

.45853
.42574
.31270
.02389
.10297
.45171
.18749
.55590
.55886
. 72446
.85306
.87398
.21079
.49737
.34630
.74686
.35495
.17384
.52569
. 74527
.30671
.07798
.96518
19767
.68487
.16035
.63418
.96317
.83625

R2
R2
R2
R2
R2
R2

1
2
1
2
2

LAUCINF

8.

N O NSNSN®O®ONSNSN®N®©Ooo NN

[oe]

NDONN NN N

47218

.34560
.42155
.10862
47421
.21392
.56641
.80904
.81735
.87854
.96517
.31723
.51068
.34956
.80827
.36160
.18833
.19944
.76245

.25672

.60541
.75294
.29183
.81544
.96570
.63920

PER TREAT

WWWWwWwWwowOowowowowowowow

R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2

336.
175.
287.
067.
873.

L

oo r~ppOoaOrrpr,oOPLrPOPLP,OOOOOMOOOOOP~OOOOOOPR~WOWNAPDO

31
18
36
68
18

.27

CMAX

.75162
. 78832
.34173
.41049
. 78666
.54406
.06086
.14868
.39247
.58672
.18122
.46383
.82270
.51423
.62942
.18066
.63622
.46199
.63942
.62203
.58159
.17615
.38677
.53163
.64262
.68675
.71313
.33465
.64343

AUCT

3168.
785.
3517.
92.
2225.
2695.
1756.
1920.
1928.
4334.
3138.
3152.
747.
1350.

43
37
84
94
56
02
51
96
83
44
48
28
52
40

Page

2009.04
2328.41
1468.26
2478.57
2880.44

14.00

lat2r

.45853
.42574
.31270
.02389
.10297
.45171
.18749
.55590
.55886
.72446
.85306
.87398
.21079
.49737
.34630
.74686
.35495
.17384
.52569
. 74527
.30671
.07798
.96518
.19767
.68487
.16035
.63418
.96317
.83625

SNNSNNNOO®ON®NNN®OONSNN®N®©OOooNSNN®

AUCI

3194.35
870.26
3589.57

2745.60
4812.39
1943.73
2209.98
4717.32
3146.33
4999.50

1361.56
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92.91
282.20
108.50
111.40
207.40

1.90

lai2r

8.47218

.34560
.42155
.10862
.47421
.21392
.56641
.80904
.81735
.87854
.96517
.31723
.51068
.34956
.80827
.36160
.18833
.19944
. 76245

N O NSNSN®ONSNSN®ON®O®o®N N

[oe]

.25672

.60541
. 75294
.29183
.81544
.96570
.63920

NN N NN

Cmax

480.40
88.29
160.80
18.23
134.60
195.10
143.80
36.61
184.80
94.82
456.50
277.90
59.88
110.40

17.
11
16.
16.
16.
13.

U~ OOLr,PPOPLPDOOOOOOODMOOOOOODROOOOOORAWOWDDO

T

11

13.
28.
47.

11

28.

71

14.
47.

11

48.
24,

.00

00

00
00
00
00

O O OO oo

lc2r

.75162
.78832
.34173
.41049
. 78666
.54406
.06086
.14868
.39247
.58672
.18122
.46383
.82270
.51423
.62942
.18066
.63622
.46199
.63942
.62203
.58159
.17615
.38677
.53163
.64262
.68675
.71313
.33465
.64343

MAX

.00 0.

.00
00
00
00
.00
00
.00
00
00
.00
.00
00

o o

[« elelNeNeNeNeo]

07 0.

.0401
.0108
.0496
.0181
.2068
.1739

18

KE

1936
.1164
.0601

.0352
.0354
.0664
.0698
.0387
.1916
.0475

1622



44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

Obs

30
31
32
33
34
35
36
37
38
39
40
e
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

ref2

Obs

59
60
61
62
63

Reference ID: 3404865

(b) (6)

THALF

19.
19.
10.
.93
17.
.62
.59

w

(o) INNCVINN &) NG B

.58
.96
.54

66
56
a4

92

.27
.96
.38
.84
.01
43.
.56
.00

40

.72
.93
.69
.65
.56
.11

SUBJ

(b) (6)

i A I \ I \C R \C NN \C T \C R\ I \C T \C I \C I \C T \C I\ )

R1TR2
R1TR2
R1TR2
R1TR2
R1TR2
R1TR2
R1TR2
R1TR2
R1TR2
R1TR2
R1TR2
R1TR2
R1TR2
R1R2T
R1R2T

SEQ TRT

(¢S IRCVIN \C I \C I \C T \C I \C T \C T \C I \C T \C TR \C I \C N \C T \C I \O N \C T \C I \O N \C T \C I \O N \C T \C I \O N \C T \C I \L N \V )

Group

—_ A A a4

U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 W0 0 W0 W0 ™0 W W
OO NONOONNOOOWOOWSNOWSNOOOWOWOLNSNSNSNSNPDOOOO ©

SEQU

R1R2T
R1R2T
R1R2T
R1R2T
R1R2T

NN WWWWWWWWWWWwWwow

LAUCT

.06099
.66615
.16560
.53192
.70776
.89916
.47108
.56058
.56467
.37435
.05149
.05588
.61676
.20816
.46572
.81411
.45136
.76512
.54447
.96409
.54679
.35261
.88649
.53220
.49466
.90620
.88488
.87463
.81571

R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2

LAUCINF

@© O

N OO 0 0 00N 0N @ 00 N N N

O N O NN

.06914
.76880
.18579

.91775
.47895
.57236
.70074
.45900
.05399
.51709

.21639
.47300
.94289
.45417
.76898
.22101
.97103
.54957

.14527
.68267
.61569
.93046
.88948
.89396

PER TREAT

NDNMNDDNDDNDN

R2
R2
R2
R2
R2

4749.
2475.

4681

6406.
695.
1057.
1894.
10.
978.
5075.
1798.
998.
2656.
967.
335.

L

15
29
.43
82
39
95
66
51
96
59
41
a4
81
41
53

CMAX

.17462
.48063
.08016
.90307
.90231
.27351
.96842
.60032
.21927
.55198
.12359
.62726
.09234
.70411
.40133
.84812
.39393
.19351
.16558
.29265
.01263
.46058
.04323
.84788
.15387
.45307
.46722
.12931

58435

AUCT

2220
1627
3012
1045
3196

.44
.93
.29
77
.58

4783.85
2815.48
4694.62
6431.64
3718.25
1065.32
1899.92

1268.10
5899.77
2029.79
1022.96
2669.05

986.30

lat2r

.06099
.66615
.16560
.53192
.70776
.89916
.47108
.56058
.56467
.37435
.05149
.05588
.61676
.20816
.46572
.81411
.45136
.76512
.54447
.96409
.54679
.35261
.88649
.53220
.49466
.90620
. 88488
.87463
.81571

OO NONOONNOOOOOMWONO00WNOOWOWOWNSNSNSNSNP»OOOO®

AUCI

1677.32
3543.32
1049.38
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221.70
127.50
598.20
180.10

64.43

73.16
150.30

57.01
346.50
173.10

85.89
236.80
168.90

36.03

lai2r

8.06914

. 76880
. 18579

@ O

.91775
.47895
.57236
.70074
.45900
.05399
.51709

@ 00 N N N

.21639
.47300
.94289
.45417
. 76898
.22101
.97103
.54957

N O 0 0 00 N 0N

. 14527
.68267
.61569
.93046
.88948
.89396

O N O NN

Cmax

97.94
141.50
165.90

92.16
190.20

36.
13.

11

22.
17.
28.
15.
28.
17.

15.

11

11

28.

00
00
.00
00
00
00
00
00
03
.00
00
.05
.00
.00
00

O OO OO0 oo

lc2r

.17462
.48063
.08016
.90307
.90231
.27351
.96842
.60032
.21927
.55198
.12359
.62726
.09234
.70411
.40133
.84812
.39393
.19351
.16558
.29265
.01263
.46058
.04323
.84788
.15387
.45307
.46722
.12931
.58435

TMAX

36
10
15
24
36

.00

.00

O O OO oo

.00 0.
.00 0.
.00 0.

.1162
.1288
.1805
L1152
.0160
.1949
.3470

.0897
.0634
.0415
.0906
.1945
.0854

19

KE

1174

0652
4654



64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

Obs

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

(b) (6)

THALF

19.
15.

N
[o) I &) BN~ (o]

N
~

—_
W =20 r~rbPbOON D>

[oe]

.91
10.
.49

63

20
71

.09
.57
.30
.26
.80
.64
.84
.54
.62
.66
.84
.13
.20
.60
.98
10.

43

NI \CI \C TR \C I \C I \C I \C T \C I \C R \C T \O T O B S B

R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T

SEQ TRT

WWWWwWwOowowowowowowowowowowowowaowowowowowowowow

W 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 W W0 W @
© 00 NOWONOOWOLWNOONOOOOONNNOOOOOONOWOO NN

NI \C I \C TN \C T \C I \O NN \C T \O I \O RN \C T\ I \O 2 \C TN \C I \O N \C T \C I\ \C D V]

LAUCT

.70546
.39506
.01046
.95251
.06984
.53082
.49778
.63283
.79960
.26370
.17136
.79080
.21142
.40345
.11863
.69236
.63151
.10312
.17883
.88801
.49670
. 79432
.96759
.46378
.74186

dataset for scaled average BE

Obs SUBJ PER SEQ TRT

A ON =

®6 5

3
3
3

Reference ID: 3404865

_ A A

0
0
0

W W ww

ilat

.01787
.46849
.26537

R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2

1

LAUCINF

oo

[e)]

NN~

© 00NN OOWOWNON

i
0.

0.

.42495
.17282
.95595

.56680
.77322

.82806
.27192
.18700
.81589

.50156
.13154
.71546
.63676
.11298
.19839
.90282
.50860
.80034
.97789
.46653
. 74293

lai

00578

19333

0.06416 -0.09958

1864.
663.
279.
897.

1427.

1301

2418.
498.
4462.
1234.
806.
2062.
3304.
3564 .
980.
1802.
6596.
2885.
4739.
7015.

L

o o = 0O

63
67
45
49
53
.61
26
41
43
76
22
17
76
68
45
09
70
88
94
10

CMAX

58436

.95230
.11139
.52353
.24808
.54095
.17362
.82363
.65396
. 76559
.67376
.01330
.43881
.04839
.31013
.96424
.75100
.04793
.38174
.48537
.08244
.06558
.03565
.43459
.28375

ilc

.48611
.12292
.13725
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.16340
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.10363
.86652
.15648
.29199
.06864
.36588
.52422
.55310



dataset for scaled average BE

Obs SUBJ PER SEQ TRT ilat

go @®

63
64
65
66
67
68
69
70
71
72
73
74
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76
77
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79
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82
83
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-0.45872
-0.29833
0.81702
-0.70883
-0.11968
0.19301
0.26059
1.18745
-0.47076
-0.21369
-0.16722
-0.05523
0.98113
-1.03605
-0.07734
-0.05049
0.30850
0.01537
-0.75644
0.51104
-0.22539
-0.36562

ilai ilc dlat

-0.45012 -0.41046
. 1.33326 -
0.79965 -0.12097
-0.47022
. -0.05048 -3.04687
0.17543 0.01894 .97843

0.73517
0
0
0
3
0
0.27207 0.66452 0.43839
1
0
0
0
0
1

.57323
.45536
. 75225

. 1.78554 -1.43385
-0.46178 -0.60576 .56872
.49643
.11255
.15209
.40250

. 0.00200
-0.15596 -0.54095 -
-0.06404 -0.21883
0.97381 1.15422

. -0.90216 0.24646
0.02422 -0.59920 -0.94595
0.06201 -0.08714 -0.20571

. 0.16542 -0.07446
0.05514 -0.26701 0.03501
-0.78821 -1.49355 -1.66530
0.51051 1.05386 0.32804
-0.21139 -0.09787 -0.42275
-0.26960 -0.09619 -0.92842

unscaled BE 90% CI - guidance version

The Mixed Procedur

Data Set
Dependent Variable

e

Model Information

Covariance Structures

Subject Effects
Group Effect
Estimation Method

Residual Variance Method
Fixed Effects SE Method
Degrees of Freedom Method

WORK. PKN

LCMAX

Factor Analytic, Variance
Components

SUBJ, SUBJ

TRT

REML

None

Model-Based

Satterthwaite

Class Level Information

Class Levels
Group 2
SEQ 3
SUBJ 83

Reference ID: 3404865

Values

12

123
12345
15 16 17 1
26 27 28 2
36 37 38 3
48 49 50 5

6789 10 12 13 14
8 19 20 21 23 24 25
9 30 31 32 33 34 35
9 42 43 44 45 46 47
1 52 53 54 55 56 57
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0

dlai

. 74461

.42689
.49052

.97821
.43375

.54581

.20672
.19004
.38683
.04436
.88593
. 11037

.61313
.60916
.32004
.41818
. 77569
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dlc

.84058
.20187
.15581
.37468
.99115
.41215
.27266
.77483
.40325
.15114
.65385
. 73909
.60372
.89797
.23493
.02280
.59167
.04484
.63011
.08473
.22175
.21984

21

22



58 59 60 61 63 64 65 66 67 68
69 70 71 72 73 74 75 76 77 78
79 80 82 83 84 85 86 87 89 90

PER 3 123
TRT 2 A B
Dimensions

Covariance Parameters

Columns in X 24

Columns in Z Per Subject

Subjects 83

Max Obs Per Subject

Number of Observations

Number of Observations Read
Number of Observations Used
Number of Observations Not Used

249
249

Iteration History

Iteration Evaluations -2 Res Log Like
0 1 732.28140459
1 2 709.32335027
2 1 703.89537215
3 1 702.86138588
4 4 702.86138470
5 1 702.86137966

unscaled BE 90% CI - guidance version

The Mixed Procedure

Convergence criteria met.

Estimated G Matrix

Row Effect TRT SUBJ Col1l
1 TRT A 1 0.8078

2 TRT B 1 0.3833

Covariance Parameter Estimates

Cov Parm Subject Group Estimate
FA(1,1) SUBJ 0.8988
FA(2,1) SUBJ 0.4264
FA(2,2) SUBJ 0.4834
Residual SUBJ TRT A 0.1186

Reference ID: 3404865

Criterion

0.12021925
0.00996137
0.00000005
0.00000004
0.00000000

Col2

0.3833
0.4155

Page 98 of 168

23



Residual SUBJ TRT B 0.7539

Fit Statistics

-2 Res Log Likelihood 702.9
AIC (smaller is better) 712.9
AICC (smaller is better) 713 .1
BIC (smaller is better) 725.0

Null Model Likelihood Ratio Test
DF Chi-Square Pr > ChiSq

4 29.42 <.0001

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F Value Pr > F
Group 1 77 0.18 0.6739
SEQ 2 77.6 0.03 0.9742
Group*SEQ 2 77.6 2.50 0.0887
PER(Group) 4 158 2.41 0.0511
TRT 1 78.8 3.36 0.0706
Group*TRT 1 78.8 0.10 0.7582
Estimates
Standard
Label Estimate Error DF t Value Pr > |t] Alpha Lower
T vs. R 0.1967 0.1073 78.8 1.83 0.0706 0.1 0.01807

unscaled BE 90% CI - guidance version
The Mixed Procedure

Least Squares Means

Standard
Effect TRT Estimate Error DF t Value Pr > |t]
TRT A 5.2064 0.1059 77.6 49.15 <.0001
TRT B 5.0097 0.09799 77.4 51.13 <.0001

unscaled BE 90% CI - guidance version
The Mixed Procedure

Model Information
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Upper

0.3752
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Data Set WORK. PKN

Dependent Variable LAUCT
Covariance Structures Factor Analytic, Variance
Components

Subject Effects SUBJ, SUBJ

Group Effect TRT

Estimation Method REML

Residual Variance Method None

Fixed Effects SE Method Model-Based

Degrees of Freedom Method Satterthwaite

Class Level Information

Class Levels Values

Group 2 12

SEQ 3 123

SUBJ 83 12345678910 12 13 14
15 16 17 18 19 20 21 23 24 25
26 27 28 29 30 31 32 33 34 35

36 37 38 39 42 43 44
48 49 50 51 52 53 54
58 59 60 61 63 64 65
69 70 71 72 73 74 75
79 80 82 83 84 85 86
PER 3 123
TRT 2 A B

Dimensions

Covariance Parameters 5
Columns in X 24
Columns in Z Per Subject 2
Subjects 83
Max Obs Per Subject 3

Number of Observations
Number of Observations Read

Number of Observations Used
Number of Observations Not Used

Iteration History

45
55
66
76
87

24
24

46 47
56 57
67 68
77 78
89 90

9
9

Iteration Evaluations -2 Res Log Like

o b~ OWN-=O
—_ A g a N =

Reference ID: 3404865

696.41380189
667.21756057
664.01463270
663.95117818
663.95091004
663.95091002

Criterion

0.04815432
0.30261259
0.00116396
0.00000004
0.00000000
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unscaled BE 90% CI - guidance version 26
The Mixed Procedure
Convergence criteria met but final hessian is not positive

definite.

Estimated G Matrix

Row Effect TRT SUBJ Colt Col2
1 TRT A 1 0.5139 0.3344
2 TRT B 1 0.3344 0.3770

Covariance Parameter Estimates

Cov Parm Subject Group Estimate
FA(1,1) SuBJ 0.7168
FA(2,1) SuBJ 0.4664
FA(2,2) SuBJ 0.3992
Residual SUBJ TRT A 0.2357
Residual SuBdJ TRT B 0.6517

Fit Statistics

-2 Res Log Likelihood 664.0
AIC (smaller is better) 674.0
AICC (smaller is better) 674.2
BIC (smaller is better) 686.0

Null Model Likelihood Ratio Test
DF Chi-Square Pr > ChiSq

4 32.46 <.0001

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F Value Pr > F
Group 1 77 0.21 0.6513
SEQ 2 78.1 0.72 0.4879
Group*SEQ 2 78.1 4.05 0.0212
PER(Group) 4 157 1.74 0.1439
TRT 1 78.6 2.78 0.0997
Group*TRT 1 78.6 0.10 0.7529
Estimates
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Standard

Label Estimate Error DF t Value Pr > |t] Alpha Lower
T vs. R 0.1622 0.09733 78.6 1.67 0.0997 0.1 0.000154
unscaled BE 90% CI - guidance version
The Mixed Procedure
Least Squares Means

Standard
Effect TRT Estimate Error DF t Value Pr > |t]
TRT A 7.6968 0.09529 77.5 80.77 <.0001
TRT B 7.5346 0.09228 77.4 81.65 <.0001

unscaled BE 90% CI - guidance version
The Mixed Procedure

Model Information

Data Set WORK. PKN

Dependent Variable LAUCINF

Covariance Structures Factor Analytic, Variance
Components

Subject Effects SUBJ, SUBJ

Group Effect TRT

Estimation Method REML

Residual Variance Method None

Fixed Effects SE Method Model-Based

Degrees of Freedom Method Satterthwaite

Class Level Information

Class Levels Values

Group 2 12

SEQ 3 123

SUBJ 83 123456789
15 16 17 18 19 20
26 27 28 29 30 31
36 37 38 39 42 43
48 49 50 51 52 53
58 59 60 61 63 64
69 70 71 72 73 74
79 80 82 83 84 85

PER 3 123

TRT 2 A B

Dimensions
Covariance Parameters 5
Columns in X 24

Reference ID: 3404865

10 12 13 14
21 23 24 25
32 33 34 35
44 45 46 47
54 55 56 57
65 66 67 68
75 76 77 78
86 87 89 90
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Columns in Z Per Subject
Subjects
Max Obs Per Subject

83

Number of Observations

Number of Observations Read
Number of Observations Used

Number of Observations Not Used

249
222
27

Iteration

Iteration History

Evaluations -2 Res Log Like

a s~ N = O
- A g a N =

522.95375021
515.91312817
512.31120946
511.58272740
511.57698263
511.57698012

unscaled BE 90% CI - guidance version

The Mixed Procedure

Convergence criteria met.

Estimated G Matrix

Row Effect TRT SuBJ Colt
1 TRT A 1 0.4795
2 TRT B 1 0.1512

Covariance Parameter Estimates

Cov Parm Subject Group Estimate
FA(1,1) SuBJ 0.6925
FA(2,1) SuBJ 0.2184
FA(2,2) SuBJ 0.3268
Residual SUBJ TRT A 0.06786
Residual SUBJ TRT B 0.4545
Fit Statistics
-2 Res Log Likelihood 511.6
AIC (smaller is better) 521.6
AICC (smaller is better) 521.9
BIC (smaller is better) 533.7

Reference ID: 3404865

Criterion

0.13504295
0.01422259
0.00009267
0.00001072
0.00000000

Col2

0.1512
0.1545
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Null Model Likelihood Ratio Test
DF Chi-Square Pr > ChiSq

4 11.38 0.0226

Type 3 Tests of Fixed Effects

Num Den

Effect DF DF F Value Pr > F
Group 1 74.4 0.14 0.7140

SEQ 2 72.9 0.30 0.7423
Group*SEQ 2 72.9 3.32 0.0418

PER (Group) 4 140 0.63 0.6454

TRT 1 71.4 2.29 0.1345
Group*TRT 1 71.4 0.60 0.4399

Estimates
Standard

Label Estimate Error DF t Value Pr > |t] Alpha
T vs. R 0.1409 0.09305 71.4 1.51 0.1345

unscaled BE 90% CI - guidance version

The Mixed Procedure

Least Squares Means

Standard
Effect TRT Estimate Error DF t Value
TRT A 7.9187 0.08559 70.9 92.52
TRT B 7.7778 0.07146 67.5 108.84

scaled average BE
intermediate analysis - &ipar glm

The GLM Procedure

Class Level Information

Class Levels Values
SEQ 3 1238
Number of Observations Read 83
Number of Observations Used 83

scaled average BE
intermediate analysis - &ipar glm
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Lower

-0.01421

Pr > |t|

<.0001
<.0001

Upper

0.2959

30

31
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The GLM Procedure

Dependent Variable: ilat

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 2 3.01478172 1.50739086 1.92 0.1527
Error 80 62.67836582 0.78347957
Corrected Total 82 65.69314754
R-Square Coeff Var Root MSE ilat Mean
0.045892 537.7830 0.885144 0.164591
Source DF Type I SS Mean Square F Value Pr > F
SEQ 2 3.01478172 1.50739086 1.92 0.1527
Source DF Type III SS Mean Square F Value Pr > F
SEQ 2 3.01478172 1.50739086 1.92 0.1527
Standard
Parameter Estimate Error t Value Pr > |t|
average 0.16838021 0.09721229 1.73 0.0871
Parameter 90% Confidence Limits
average 0.00660685 0.33015357
dev iglmilat1
Obs Dependent Source DF SS MS FValue ProbF
1 ilat Model 2 3.01478172 1.50739086 1.92 0.1527
2 ilat Error 80 62.67836582 0.78347957 _ _
3 ilat Corrected Total 82 65.69314754 _ _ _
scaled average BE

intermediate analysis - &dpar glm
The GLM Procedure

Class Level Information
Class Levels Values

SEQ 3 123

Page 105 of 168
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Number of Observations Read 83
Number of Observations Used 83

scaled average BE 35
intermediate analysis - &dpar glm

The GLM Procedure

Dependent Variable: dlat

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 2 1.6059298 0.8029649 0.61 0.5471
Error 80 105.7041724 1.3213022
Corrected Total 82 107.3101022
R-Square Coeff Var Root MSE dlat Mean
0.014965 919.9929 1.149479 0.124944
Source DF Type I SS Mean Square F Value Pr > F
SEQ 2 1.60592976 0.80296488 0.61 0.5471
Source DF Type III SS Mean Square F Value Pr > F
SEQ 2 1.60592976 0.80296488 0.61 0.5471
output needed for mixed scaled av. BE - using glm 36
method_ unscabe_  unscabe_

Obs used lower upper dfi s2i param StdErr

1 Scaled/PE 1.00015 1.38289 80 0.78348 LAUCT 0.09721229
Obs pointest X boundx ni dfd s2wr nd theta

1 1.18339 0.018902 0.10900 83 80 0.66065 83 0.79669
Obs y boundy sWR critbound outcome

1 -0.52633 -0.41330 0.81280 -0.36288 PASS
final output - &parameter - using glm 37

method_ unscabe_ unscabe_

Obs used lower upper param pointest s2wr sWR critbound outcome
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1 Scaled/PE 1.00015

scaled average BE
intermediate analysis - &ipar glm

The GLM Procedure
Class Level Information
Values

Class Levels

SEQ 123

Number of Observations Read

Number of Observations Used

scaled average BE
intermediate analysis - &ipar glm

The GLM Procedure

Dependent Variable: ilai

Source DF
Model 2
Error 59
Corrected Total 61
R-Square Coeff Var Root
0.030692 518.6931 0.779
Source DF

SEQ 2
Source DF

SEQ 2
Parameter Estim
average 0.15346
Parameter

Reference ID: 3404865

1.38289 LAUCT

83
62

Sum of
Squares

1.13649455
35.89252901

37.02902356

MSE ila

967 0.

Type I SS

1.13649455

Type III SS

1.13649455

ate

786 0.

1.18339 0.66065 0.81280

-0.36288 PASS

Mean Square F Value Pr > F
0.56824727 0.93 0.3987
0.60834795

i Mean
150372

Mean Square F Value Pr > F
0.56824727 0.93 0.3987

Mean Square F Value Pr > F
0.56824727 0.93 0.3987

Standard
Error t Value Pr > |t|
10008293 1.53 0.1305

90% Confidence Limits
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average -0.01378003 0.32071575
dev iglmilaif 40
Obs Dependent Source DF SS MS FValue ProbF

1 ilai Model 2 1.13649455 0.56824727 0.93 0.3987

2 ilai Error 59 35.89252901 0.60834795 _

3 ilai Corrected Total 61 37.02902356 _ _ _

scaled average BE 41
intermediate analysis - &dpar glm
The GLM Procedure

Class Level Information

Class Levels Values

SEQ 3 123

Number of Observations Read 83

Number of Observations Used 67

scaled average BE 42
intermediate analysis - &dpar glm
The GLM Procedure

Dependent Variable: dlai

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 2 1.89288754 0.94644377 1.11 0.3373
Error 64 54.79119904 0.85611248

Corrected Total 66 56.68408658

R-Square Coeff Var Root MSE dlai Mean

0.033394 3103.733 0.925263 0.029811

Source DF Type I SS Mean Square F Value Pr > F
SEQ 2 1.89288754 0.94644377 1.11 0.3373
Source DF Type III SS Mean Square F Value Pr > F
SEQ 2 1.89288754 0.94644377 1.11 0.3373
output needed for mixed scaled av. BE - using glm 43

Reference ID: 3404865
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Obs

Obs

Obs

final

o

method_
used

Scaled/PE

pointest

1.16587

y

-0.34103

output -

o O T + o 3

o o »w |

unscabe_ unscabe_
lower upper

0.98590 1.34438

X boundx

0.013536 0.10286

boundy sWR
-0.26084 0.65426

&parameter - using glm

®©® T M O »nw S C
® T 9 O »w S C

S5 @ = o H|
-5 @® T T < |
S 3 T

~+ »w ® + 5 - O T

dfi s2i param

59 0.60835 LAUCINF

ni dfd s2wr
62 64 0.42806
critbound outcome
-0.20746 PASS

S

2 S

w W

r R

O 5 € O T+ K 5 0O

nd

67

0.1

® 3 O O + € O

StdErr

0008293

theta

0.79669

1 Scaled/PE 0.98590 1.34438 LAUCINF 1.16587 0.42806 0.65426 -0.20746 PASS

scaled average BE
intermediate analysis - &ipar glm

The GLM Procedure

Class Level Information

Class

SEQ

L

evels Values

3 123

Number of Observations Read
Number of Observations Used

scaled average BE
intermediate analysis - &ipar glm

The GLM Procedure

Dependent Variable: ilc

Reference ID: 3404865

Sum of
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Source DF Squares M
Model 2 3.88381429
Error 80 78.23190645
Corrected Total 82 82.11572073
R-Square Coeff Var Root MSE ilc Mea
0.047297 491.9215 0.988888 0.20102
Source DF Type I SS M
SEQ 2 3.88381429
Source DF Type III SS M
SEQ 2 3.88381429
Stand
Parameter Estimate Er
average 0.20653658 0.10860
Parameter 90% Confidence Limits
average 0.02580247 0.38727069
dev iglmilct
Obs Dependent Source DF SS

1 ilc Model
2 ilc Error
3 ilc Corrected Total

scaled average BE
intermediate analysis - &dpar

The GLM Procedure
Class Level Information
Levels

Class

SEQ 3 123

Number of Observations Read
Number of Observations Used

scaled average BE

Reference ID: 3404865

Values

2 3.88381429
80 78.23190645
82 82.11572073

glm

83
83

ean Square
1.94190714

0.97789883

n

5

ean Square

1.94190714

ean Square

1.94190714

ard

ror t Valu

612 1.9

MS

1.94190714
0.97789883
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F Value Pr > F
1.99 0.1440
F Value Pr > F
1.99 0.1440
F Value Pr > F
1.99 0.1440
e Pr > |t|
0 0.0608
47
Fvalue ProbF
1.99 0.1440
48
49



intermediate analysis - &dpar glm
The GLM Procedure

Dependent Variable: dlc

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 2 1.9790956 0.9895478 0.65 0.5270
Error 80 122.5959020 1.5324488
Corrected Total 82 124.5749976
R-Square Coeff var Root MSE dlc Mean
0.015887 918.0817 1.237921 0.134838
Source DF Type I SS Mean Square F Value Pr > F
SEQ 2 1.97909559 0.98954779 0.65 0.5270
Source DF Type III SS Mean Square F Value Pr > F
SEQ 2 1.97909559 0.98954779 0.65 0.5270
output needed for mixed scaled av. BE - using glm 50
method_ unscabe_  unscabe_

Obs used lower upper dfi s2i param StdErr

1 Scaled/PE 1.01823 1.45534 80 0.97790 LCMAX 0.10860612
Obs pointest X boundx ni dfd s2wr nd theta

1 1.22941 0.030862 0.14998 83 80 0.76622 83 0.79669
Obs y boundy sWR critbound outcome

1 -0.61044 -0.47934 0.87534 -0.40245 PASS
final output - &parameter - using glm 51

method_ unscabe_ unscabe_

Obs used lower upper param pointest s2wr sWR critbound outcome

1 Scaled/PE 1.01823 1.45534 LCMAX 1.22941 0.76622 0.87534 -0.40245 PASS

ANDA: 203286 Mesalamine Delayed Release Tablets USP STUDY TYPE: Fasting 52
SUMMARY OF STATISTICAL ANALYSIS - UNSCALED DATA
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Geometric Means
Parameter Test Reference T/R Ratio
LAUCT 2201.32 1871.79 1.18 (
LAUCI 2748.11 2387.03 1.15 (
LCMAX 182.43 149.86 1.22 (

ANDA: 203286 Mesalamine Delayed Release Tablets USP
SUMMARY OF STATISTICAL ANALYSIS - UNSCALED DATA

STUDY TYPE: Fasting 53

Reference ID: 3404865
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90% CI
Lower CI Upper CI
100.02 138.29
98.59 134.44
101.82 145.53
SUMMARY OF STATISTICAL ANALYSIS - SCALED DATA 54
Lower
Parameter T/R Ratio 90% CI
LAUCT 1.18 100.02
LAUCI 1.17 98.59
LCMAX 1.23 101.82
SUMMARY OF STATISTICAL ANALYSIS - SCALED DATA 55
Upper
90% CI s2wr sWR Criteria Bound
138.29 0.6606511 0.8128045 -0.362881
134.44 0.4280562 0.6542601 -0.207455
145.53 0.7662244 0.8753424 -0.402449



SUMMARY OF STATISTICAL ANALYSIS - SCALED DATA 56

Method Used OUTCOME
Scaled/PE PASS
Scaled/PE PASS
Scaled/PE PASS
4.6.3 Fed Study Codes
/ * - ... ... . .. . . . . .. . .. . . . . . . . . . . . . . . L L L . L L L L L L L L L L L L L L
/ Program : HVScal e3Peri od. SAS
/ SubMacr os
/ Updat ed : 15 Aug 2009
| Purpose : To analyze three period reference-scal ed bi oequi val ence
st udi es.
/
/ Notes . EXCEL DATA FILE MJST BE OPEN WHEN RUNNI NG THI S PROGRAM
/ : QUTPUT FILE (WORD DOCUMENT) CONTAI NI NG SUMVARY TABLES | S
CREATED.

NAMVE OF VARI ABLE

SUBJ SUBJECT NUMBER
TRT TREATMENT - CHARACTER (EI THER A OR B) A=TEST; B=REF
SEQ SEQUENCE NUMBER - NUMERI C (EI THER 1, 2, OR 3)
PER PERI OD NUMBER - NUMERI C (EI THER 1, 2, 3, OR 4)
AUCT AREA UNDER CURVE O-T
AUC| AREA UNDER CURVE O0- | NF
CVAX CVAX
TMAX TMAX
KEL ELI M NATI ON RATE CONSTANT
THALF HALF LI FE
sequence 1 T R R
sequence 2 R T R
sequence 3 R R T
GROUP EFFECT:
Line 176: If trt*grp interaction is not significant,
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renove TRT*GROUP termfromline 176.

/ AVENDMENT HI STORY:
[ Init --Date-- ~-c-ccmmcmmnaanaaaa Description-------------------------

options nofnmterr nocenter nodate synbol gen m ogi ¢ macrogen nprint ps=65
| s=80;

***xx* STEP 1. ENTER ANDA | NFORMATI ON ***** -

% et drug= Mesal ami ne Del ayed Rel ease Tabl ets USP;
% et anda=203286;

% et studytype=FedALL;

***x** STEP 2: ENTER UNI TS FOR PK PARANETERS *****:
% et aucunit = ng hr/nm;

% et cnaxunit ng/ m_;

%et timeunit hr;

**xx% STEP 3: ENTER LOCATI ON OF DATASETS AND LOCATI ON FOR SAVI NG OQUTPUT
REPORTS ***%**.
% et studydir=C \Docunments and Settings\renp\ My Docurent s\ 203286Mesal am ne;

**xx% STEP 4: ENTER THE NAVE OF THE DATASET FILE (EXCEL FILE) ***xx;
% et excelfile = &studydir\203286FedSAS. x| s;

**x%+x QTEP 5: ENTER THE NAME OF THE EXCEL WORKSHEET NAME CONTAI NIl NG STUDY
DATA *****;
% et sheet name = FePK;

proc inport datafile="&excelfile"
out =base
dbns=excel repl ace;
sheet =" &heet nanme";
get names=yes;
nm xed=yes;
run;

i bnane studylib "&studydir";

=xxxx STEP 5: PROVIDE NAVES OF THE VARI ABLES TO READ | N FROM EXCEL FI LE
* kkk k-

*%%%% PROVI DE STANDARD VARI ABLE NAMVES FROM THE PARAVETER LI ST ABOVE *****;
=xxx% VARI ABLE NAMES: SUBJ TRT(A, B) SEQ1,2) PER(1,2,3) AUCT AUCI NF CMAX TMAX
KEL THALF *%*%%%;

dat a base;

set base;
/ *sequence 1 T R R
sequence 2 R T R
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sequence 3 R R T
*/

| F SEQU="TRLR2" THEN SEQ=1;
ELSE | F SEQU="R1TR2" THEN SEQ=2;
ELSE | F SEQU="RLR2T" THEN SEQ=3;

| F TREAT="T" THEN TRT="A";
ELSE | F TREAT IN("RL","R2") THEN TRT="B";

run;

proc print data=base;
run;

EE R I R R I R R I R R S I I R R I I R R I R R R O R O

*xxx% DO NOT' CHANGE ANYTHI NG BELOW THI'S LI NE *****;

ESE R S S I S R I I I S R S S R R I S R I R R I I S I I S
)

dat a pk;
set base;

LAUCT=I og(auct);
LAUCI NF=I og(auci);
LCMAX=I og( cmax) ;

run;

dat a pkn;
set pk;

run;

data full;
set pkn;

run;

proc sort
dat a=pkn;

by seq subj per;

data test; set pkn; if trt="A; latt=LAUCT; |ait=LAUCINF; | ct=LCMAX;
run;

data ref; set pkn; if trt="B;
run;
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/ *sequence 1
sequence 2
sequence 3

030 -
0 -
— 0

*/
[*** ORI G NAL DON' S CODE ***
data refl; set ref; if (seq=1 and per=1) or (seq=2 and per=2) or (seq=3 and
per=1); Il at1lr=LAUCT; I ai 1r=LAUCI NF; | c1r=LCMAX
run;
***/
data refl; set ref; if (seg=1 and per=2) or (seq=2 and per=1) or (seg=3 and
per=1); | atlr=LAUCT; I ai 1r=LAUCI NF; | clr=LCMAX;
run;

data ref2; set ref; if (seq=1 and per=3) or (seq=2 and per=3) or (seq=3 and
per=2); | at2r=LAUCT; | ai 2r=LAUCI NF; | c2r=LCMAX;
run;

title "refl";
proc print data=refl;

run;
title "ref2";

proc print data=ref2;
run;

title;

data scavbe; nerge test refl ref2; by seq subj;
ilat=latt-(0.5*(latlr+lat2r)); *auct;
ilai=lait-(0.5*(lailr+lai2r)); *auci
ilc=lct-(0.5*(lclr+lc2r)); *cmax;

dlat=latlr-lat2r; *auct;
dl ai =l ai 1r-lai 2r; *auci

dl c=l clr-1c2r; *cmax;
keep seq subj per trt ilat dlat ilai dlai ilc dlc;
run;

proc print data=scavbe;
titlel 'dataset for scal ed average BE ;
run;

%racro cal c(param no);

PROC M XED dat a=pkn;

CLASSES GROUP SEQ SUBJ PER TRT;

MODEL &param = GROUP SEQ GROUP* SEQ PER( GROUP) TRT TRT* GROUP /
DDFMESATTERTH

RANDOM TRT/ TYPE=FAQ(2) SUB=SUBJ G

REPEATED/ GRP=TRT SUB=SUBJ;

| sneans trt; /* DEV */

ods out put | smeans=l sm&par am( keep=trt estimate); /* DEV */
ods out put Esti nmat es=unsc&no;

titlel "unscal ed BE 90% Cl - gui dance version';

run;
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DATA UPARAMBNO( KEEP=PARAMETER LCI UC!);
SET UNSC&NG,

ESTI MATE = 100 * EXP(ESTI MATE) ;
PARAMETER = " &PARAM';

LGl = 100 * EXP(LOWER);
UCl = 100 * EXP( UPPER):
RUN;

*** for scal ed dataset***;
DATA UNSC&PARAM
SET UNSC&NO,
RUN;

%rend cal c;

%al c(LCVAX, 1) ;
%al c( LAUCT, 2);

*xxx EST| MATES ****;
DATA LSMLAUCT;
SET LSMLAUCT;
PARAMETER = " LAUCT";
RUN;

DATA LSMLAUCI NF;
SET LSMLAUCI NF;
PARAMETER = " LAUCI ",
RUN,;

DATA LSMLCNVAX;
SET LSM.CMVAX;
PARAMETER = " LCVAX",
RUN,;

DATA UESTI VATE;
SET LSMLAUCT LSMLAUCI NF LSM_CMAX;
RUN,;

DATA UESTI MATE;
SET UESTI MATE;

GEOVEAN = EXP( ESTI MATE) ;
RUN;

PROC SORT
DATA=UESTI MATE;
BY PARAMETER;

RUN;

PROC TRANSPOSE
DATA=UESTI MATE
OUT=TRANSUEST( DROP=_NAME ) ;
VAR GEOVEAN;

BY PARAMETER:

Page 117 of 168
Reference ID: 3404865



I D TRT;
RUN,;

DATA UEST,
SET TRANSUEST,;

RATI O = ROUND( (A/ B), . 01);
RUN;

DATA UALL,
SET UPARAML UPARAMRZ UPARAMS;
RUN,;

PROC SORT
DATA=UALL,
BY PARAMETER;
RUN;

PROC SORT
DATA=UEST,
BY PARAMETER;
RUN,;

DATA UPARANS;
MERGE UEST
UALL;
BY PARAMETER;
RUN;

*** PROPER ORDER AUCT, AUCI, CMAX ***;
DATA UPARAMS;
SET UPARANES;

| F PARAMETER = "LAUCT" THEN ORDER=1;

ELSE | F PARAMETER = "LAUCI " THEN ORDER=2,;

ELSE | F PARAMETER = "LCVAX" THEN ORDER=3;
RUN;

PRCC SORT
DATA=UPARANS;
BY ORDER;

RUN;

proc tenplate;
define style mystyl el;
parent = styles.rtf;
REPLACE fonts /

"docFont' = ("Arial", 8pt)
"TitleFont2' = ("Arial", 8pt, Bol d)

"TitleFont'" = ("Arial", 8pt, Bol d)

"StrongFont' = ("Arial", 8pt, Bol d)

' Enphasi sFont' = ("Arial", 8pt)

' Fi xedEnphasi sFont' = ("Arial", 8pt)
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' Fi xedStrongFont' = ("Arial", 8pt, Bol d)
' Fi xedHeadi ngFont' = ("Arial", 8pt, Bol d)
' Bat chFi xedFont' = ("Arial", 8pt)

' Fi xedFont' = ("Arial", 8pt)

" headi ngEnphasi sFont"

= ("Arial", 8pt,Bold);

styl e SysTitl eAndFoot er Cont ai ner from Contai ner /

0
cel | paddi ng
cel |l spaci ng

2
2
bor derwi dt h 0

REPLACE Body from Docurnent /

bottonmargin = 1.0in
topmargin = 1.0in
rightnmargin = 1in
leftmargin = 1in;
END;
run;
/*

data unscl; set unscl; unscabe_l ower =exp(| ower);

keep unscabe_| ower unscabe_upper; run
*/

*¥xxk* SCALED ANALYS| S *****.

%VACRO SCALE( paraneter, ipar, dpar);

proc gl m dat a=scavbe;

cl ass seq;

nodel & par =seq/cl parm al pha=0. 1;

estimate 'average' intercept
0. 3333333333;

ods out put overal |l anova=i gl m& par. 1;

ods out put Estinates=igl m& par. 2;

ods out put NObs=i gl m& par. 3;

titlel 'scal ed average BE ;

title2 "internediate analysis - & par glm;

run;

title "dev igln& par.1";
proc print data=igln& par.1;
run;

proc gl m dat a=scavbe;

cl ass seq;

nodel &dpar =seq;

ods out put overal |l anova=dgl m&dpar . 1;
ods out put NCObs=dgl m&dpar . 3;

titlel 'scal ed average BE' ;

title2 "internediate anal ysis - &dpar
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run;

dat a unsc&PARAMETER;, set unsc&PARAMETER; unscabe_| ower =exp(l ower);
unscabe_upper =exp(upper);

keep unscabe | ower unscabe_upper;

run;

data iglm& par.1; set iglm&par.1; if _n_=2; dfi=df; s2i=ns; keep dfi
s2i param
param = " &par aneter";
run;

data i gl m& par.2; set iglnm& par.2; pointest=exp(estimate);
x=(estimate**2)-(stderr**2);
boundx=( max( (abs(Lower CL)), (abs(UpperCL))))**2;
keep poi ntest x boundx stderr param
param = " &par anmeter”;
run;

data iglm& par.3; set iglm&par.3; if n_ = 2; ni=NobsUsed; keep ni
par am
param = " &paraneter";
run;

data dgl mkdpar. 1; set dgl m&dpar.1; if _n_=2; dfd=df; s2w=ns/2; keep
dfd s2wr param
param = " &paraneter";
run;

data dgl m&dpar. 3; set dgl m&dpar.3; if _n_ = 2; nd=NobsUsed; keep nd
par am
param = " &par aneter";
run;

data idall gl m&par anet er;
| engt h nmethod _used $15;
nmer ge unscé&paraneter iglnm& par.1 iglm& par.2 iglm& par.3 dgl m&dpar. 1
dgl m&dpar . 3;

boundy=y*df d/ ci nv(0. 95, dfd); sWR=sqrt(s2w);
critbound=(x+y) +sqrt (((boundx-x)**2) +((boundy-y)**2));
out conme="' FAI L' ;
if (s2wr < 0.086436) then nethod_used='Unscal ed'; el se
net hod_used=' Scal ed/ PE' ;
if ((s2w < 0.086436) and (unscabe_ | ower ge 0.8) and (unscabe_upper le
1.25)) then outconme=' PASS ;
if ((s2w ge 0.086436) and (pointest ge 0.8) and (pointest le 1.25) and
(critbound le 0)) then outcone="'PASS';
* el se out cone="' FAI L'
run;

proc print data=idall gl m&paraneter;
titlel 'output needed for mxed scaled av. BE - using glni;
run;

data finalglm set idallgl m&paraneter;
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keep param s2wr sWR unscabe_ | ower unscabe_upper pointest critbound
out cone net hod_used;
run;

proc print data=final gl m
titlel 'final output - &paranmeter - using glm;
run;

%rend scal e;

%scal e(LAUCT, ilat, dlat);
%cal e(LAUCINF, ilai, dlai);

data all;
set idall gl mLAUCT
i dal | gl mLAUCI NF
i dal | gl m_LCMVAX;

unscabe | ower
unscabe_upper

round( (unscabe | ower*100),.01);
round( (unscabe_upper*100),.01);

run;
ods rtf file="&studydir\&ANDA. - ANALYSI S. doc" styl e=nystyl el bodytitle;

¥*xxx ARl THVETI C MEANS ***** .
/*
footnote "* Trmax val ues are presented as nedi an, range.";
TI TLE "ARI THVETI C MEANS AND RATI OS - REPLICATE 1 (PERIODS 1 AND 2)";
proc report data=pkratiol nowd split="\" box
styl e(header) ={ backgr ound=l i ght or ange
f or egr ound=bl ack}
styl e( col utm) ={ backgr ound=whi t e
f oregr ound=bl ack};

colum nnanme units ("Test"” meanl cvl m nl maxl)
("Reference" nmean2 cv2 min2 nax2)
("Rati 0" rmeanl2);

define nnane /format=$12. spacing=2 "Paraneter";
define units /format=$12. spacing=2 "Unit";
define neanl /fornmat=8.3 spaci ng=2 "Mean";
define cvl /format=8.2 spaci ng=2 "CV%,
define mnl /format=8.2 spacing=2 "Mn";
define maxl /format=8.2 spacing=2 "Max";
define nean2 /format=8.3 spaci ng=2 "Mean";
define cv2 /format =8. 2 spaci ng=2 "CV% ;
define nin2 /format=8.2 spacing=2 "M n";
define max2 /format=8.2 spaci ng=2 "Max";
define rmeanl2 /format=8.2 spacing=2 "(T/R";

run;

f oot not e;

NNNWNDNDNW

footnote "* Tmax val ues are presented as medi an, range.";
TI TLE " ARI THVETI C MEANS AND RATI OS - REPLI CATE 2 (PERIODS 3 AND 4)";
proc report data=pkratio2 nowd split="\" box
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styl e( header) ={ backgr ound=l i ght or ange
f or egr ound=bl ack}

styl e( col utm) ={ backgr ound=whi t e
f or egr ound=bl ack};

col um nname units ("Test" nmeanl cvl minl nmax1)
("Reference" nean2 cv2 m n2 nax2)
("Rati 0" rmeanl2);

define nnane /format=$12. spacing=2 "Paraneter";
define units /format=$12. spacing=2 "Unit";
define neanl /format=8.3 spaci ng=2 "Mean";
define cvl /format=8.2 spaci ng=2 "CV%,
define minl /format=8.2 spacing=2 "M n";
define maxl /format=8.2 spacing=2 "Max";
define nean2 /format=8.3 spaci ng=2 "Mean";
define cv2 /format =8. 2 spaci ng=2 "CV% ;
define min2 /format=8.2 spacing=2 "M n";
define nmax2 /format=8.2 spacing=2 "Max";
define rmeanl2 /format=8.2 spacing=2 "(T/R";

run;

f oot not e;

NNNWNDNNW

footnote "* Tmax val ues are presented as nedi an, range.";
TI TLE "ARI THVETI C MEANS AND RATIOS - ALL PERIODS (PERIODS 1, 2, 3, AND 4)";
proc report data=pkratio3 nowd split="\" box
styl e( header) ={ backgr ound=l i ght or ange
f or egr ound=bl ack}
styl e(col umm) ={ backgr ound=whi t e
f or egr ound=bl ack};

col um nnanme units ("Test" meanl cvl minl max1)
("Reference" nmean2 cv2 min2 nax2)
("Ratio" rneanl2);

define nnanme /format=$12. spacing=2 "Paraneter";
define units /format=%$12. spacing=2 "Unit";
define neanl /fornmat=8.3 spaci ng=2 "Mean";
define cvl /format =8. 2 spaci ng=2 "CV% ;
define minl /format=8.2 spacing=2 "M n";
define max1 /format=8.2 spaci ng=2 "Max";
define nean2 /format=8.3 spaci ng=2 "Mean";
define cv2 /format =8. 2 spaci ng=2 "CV% ;
define nmin2 /format=8.2 spacing=2 "M n";
define max2 /format=8.2 spaci ng=2 "Max";
define rmeanl2 /format=8.2 spacing=2 "(T/R";

run;

f oot not e;

*/

NNNWNDNNW

*¥** UNSCALED ANALYSI S REPORT *****,
titlel "ANDA: &anda &dr ug STUDY TYPE: &STUDYTYPE";
title2 "SUVMARY OF STATI STI CAL ANALYSIS - UNSCALED DATA";

proc report
dat a=upar ans
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headl i ne
headski p
nowd
split="]" box
styl e( header) ={ backgr ound=l i ght or ange
f or egr ound=bl ack}
styl e(col um) ={ backgr ound=whi t e
f or egr ound=bl ack};

col um paraneter ("CGeonetric Means|" a b) ratio ("90%Cl|" Ici uci);

define paranmeter /display "Paraneter" w dt h=20 center

define a /display "Test" wi dt h=15 center
f or mat =8. 2;
define b /di splay "Reference" w dth=15 center
f or mat =8. 2;
define ratio /display "T/R Ratio" w dth=15 center
f or mat =8. 2;
define Ici /display "Lower ClI" w dth=20 center fornmat=8.2;
define uci [ display "Upper CI" w dth=20 center format=8.2;
run;

* Kk k k% SCALED ANALYSI S REPm‘I’ *****;
titlel "SUWARY OF STATI STI CAL ANALYSI S - SCALED DATA";

proc report
dat a=al
headl i ne
headski p
nowd
split="]" box
styl e(header) ={ background=I i ght or ange
f or egr ound=bl ack}
styl e(col um) ={ background=whi te
f or egr ound=bl ack};

col unm param poi nt est unscabe_| ower unscabe_upper s2w sw critbound
nmet hod_used out cone;

define param/display "Paraneter" w dth=20 center

define pointest /display "T/R Rati 0" wi dt h=15 center fornmat=8.2;

define unscabe | ower /display "Lower|90% Cl" w dth=20 center
format =8. 2;

defi ne unscabe_upper /display "Upper|90% Cl" wi dth=20 center
format =8. 2;

define s2w /display "s2w" w dt h=15 center

define sw /display "sWR' wi dt h=15 center;

define critbound /display "Criteria Bound" wi dth=15 center;

define nethod used /display "Method Used" w dth=25 center;

define outcone /display "OUTCOVE" w dt h=15 center

run;

ods rtf close;
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22.
22.
36.
24.
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O OO0 O OO0 oo

O O oo o -

.1228
.0817
L1771
.1084
.2425
.025

.0392
.0236
.0764
.407

.1926
.0449
.0519
.0308
.0243
.0513
.0363
.0693
.1101
.2502
.1185
.1128
.0775
.0708
.0588
.0249
.0232
.5036
.0142
.1096

.096

.0214
.1493
.2365
.0831
.0127
.0456
.0653
.1052

.1739
.1763
.1631
.1427
.2013

.282

5.
8.
3.
6.
2.
27
17
29
9.
1
3.

15.
13.
22.
28.
13.
19.

10

o o oN

11
27
29
1.
48
6.

7.

mr >» T 4

32.

4.
2.
8.
54
15
10
6.

W s DWW

64
49
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86
.69
.67
.39
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.7

6

44
36
52
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51
07

.29
77
.85
.15
.95
.79

.79
.82
.83
38
.95
32

22
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64
93
34
.51
.2
.61
59

.99
.93
.25
.86
.44
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(b) (6)

188 2 R1R2T 2 R2 2097.78 2117.28 81.97 10.00 0.0767 9.04
189 2 R1R2T 3 T 1136.86 1284.57 174.00 9.00 0.0551 12.59
190 2 R1TR2 1 R1 4212.26 4225.54 1396.00 10.17 0.2199 3.15
191 2 R1TR2 2 T 1315.24 1323.35 124.60 24.00 0.4265 1.63
192 2 R1TR2 3 R2 1717.40 1728.3 434.50 13.00 0.1426 4.86
193 2 R1R2T 1 R1 3390.43 3399.17 1444.00 11.00 0.3039 2.28
194 2 R1R2T 2 R2 63.77 70.3547 17.75 22.00 0.3407 2.03
195 2 R1R2T 3 T 513.05 522.257 73.85 20.00 0.286 2.42
196 2 TR1R2 1 T 1225.40 1238.15 156.80 10.00 0.1355 5.12
197 2 TR1R2 2 R1 950.14 986.789 73.71 28.00 0.2571 2.7
198 2 TR1R2 3 R2 1561.27 1572.04 151.50 20.00 0.4289 1.62
199 2 R1TR2 1 R1 4147.04 4301.32 110.60 28.00 0.035 19.79
200 2 R1TR2 2 T 5995.94 6167.76 1100.00 15.00 0.022 31.57
201 2 R1TR2 3 R2 8710.68 8930.34 2424.00 14.00 0.0185 37.54
202 2 R1R2T 1 R1 2144.74 2164.4 139.20 28.00 0.2156 3.22
203 2 R1R2T 2 R2 1080.29 1182.77 324.20 7.00 0.0708 9.8
204 2 R1R2T 3 T 3749.69 3785.66 543.20 15.00 0.2097 3.31
205 2 R1TR2 1 Rf1 3650.57 4116.52 220.40 32.00 0.1011 6.86
206 2 R1TR2 2 T 2749.29 . 142.50 36.00 . .

207 2 R1TR2 3 R2 3363.01 3561.33 232.90 28.00 0.1289 5.38
208 2 TR1R2 1 T 3641.42 3649.14 1332.00 10.00 0.2732 2.54
209 2 TR1R2 2 R1 3726.99 4001.95 457.00 24.00 0.1338 5.18
210 2 TR1R2 3 R2 1974.27 2075.49 258.00 24.00 0.1959 3.54

Page 128 of 168
Reference ID: 3404865

= =2 =2 DD NOMMNDWWWMNMNMN - =2 2 W0WWMNDNDNND W
W W >» W rw> 00X W0EE>>H0HOE>>T>E



ref1

Obs SUBJ Group SEQU PER Treat AUCT AUCI CMAX  TMAX KE
1 ©© 1 TR1R2 2 R1 1658.20 1716.9 86.84 24.00 0.0738
2 1 TR1R2 2 R1 16333.60 16355.7 3343.00 28.00 0.0632
3 1 TR1R2 2 R1 2325.32 2433.67 141.60 28.00 0.136
4 1 TR1IR2 2 R1 1275.21 1462.72 75.76 13.00 0.0708
5 1 TR1R2 2 R1 1538.95 1560.7 138.10 22.00 0.2042
6 1 TR1R2 2 R1 2175.01 2273.33 101.60 18.00 0.0935
7 1 TR1R2 2 R1 8028.52 8049.42 1960.00 22.00 0.095
8 1 TR1IR2 2 R1 2246.72 2278.53 703.70 22.00 0.1369
9 1 TR1R2 2 R1 766.13 1847.93  48.78 32.00 0.0258

10 1 TR1IR2 2 R1 48.62 . 16.14 22.00 .

11 2 TR1R2 2 R1 1315.30 1354.81 216.00 10.00 0.0266
12 1 TR1R2 2 R1 1499.04 . 127.30 32.00 .

13 2 TR1R2 2 R1 3011.82 3219.94 154.00 32.00 0.0443
14 2 TR1R2 2 R1 2136.54 2150.48 293.60 12.00 0.0801
15 2 TR1R2 2 R1 2641.73 2856.12 196.10 32.00 0.125
16 2 TR1R2 2 R1 3718.90 4001.71 258.30 24.00 0.1084
17 2 TR1R2 2 R1 2904.10 4540.12 166.10 24.00 0.0392
18 2 TR1R2 2 R1 2551.11 2586.53 107.20 36.00 0.0519
19 2 TR1R2 2 R1 3571.20 3603.28 1143.00 10.00 0.1101
20 2 TR1R2 2 R1 5434.97 5441.2 1374.00 13.00 0.5036
21 2 TR1IR2 2 R1 2858.70 2884.6 756.60 10.00 0.1493
22 2 TR1R2 2 R1 144.64 151.693  35.67 22.00 0.2013
23 2 TR1R2 2 R1 950.14 986.789 73.71 28.00 0.2571
24 2 TR1IR2 2 R1 3726.99 4001.95 457.00 24.00 0.1338
25 1 R1TR2 1 R1 258.81 . 58.93 24.00 .

26 1 R1TR2 1 R1 8281.60 8304.09 2078.00 24.00 0.1

27 1 RITR2 1 R1 2024.95 2368.49 244.50 24.00 0.2173
28 1 RITR2 1 R1 6075.91 6104.88 2577.00 9.00 0.0766
29 1 R1TR2 1 R1 1737.63 2603.65 355.50 24.00 0.0561

Obs THALF SEQ TRT LAUCT LAUCINF  LCMAX latir laitr leir
1 9.39 1 B 7.41349 7.44828 4.46407 7.41349 7.44828 4.46407
2 10.97 1 B 9.70098 9.70233 8.11462 9.70098 9.70233 8.11462
3 5.1 1 B 7.75161 7.79716 4.95301 7.75161 7.79716 4.95301
4 9.79 1 B 7.15087 7.28805 4.32757 7.15087 7.28805 4.32757
5 3.39 1 B 7.33886 7.35289 4.92798 7.33886 7.35289 4.92798
6 7.41 1 B 7.68479 7.72900 4.62104 7.68479 7.72900 4.62104
7 7.29 1 B 8.99076 8.99336 7.58070 8.99076 8.99336 7.58070
8 5.06 1 B 7.71723 7.73129 6.55635 7.71723 7.73129 6.55635
9 26.88 1 B 6.64135 7.52182 3.88732 6.64135 7.52182 3.88732

10 1 B 3.88402 . 2.78130 3.88402 . 2.78130
11 26.05 1 B 7.18182 7.21142 5.37528 7.18182 7.21142 5.37528
12 1 B 7.31258 . 4.84655 7.31258 . 4.84655
13 15.66 1 B 8.01030 8.07712 5.03695 8.01030 8.07712 5.03695
14 8.66 1 B 7.66694 7.67345 5.68222 7.66694 7.67345 5.68222
15 5.55 1 B 7.87919 7.95722 5.27862 7.87919 7.95722 5.27862
16 6.39 1 B  8.22118 8.29448 5.55412 8.22118 8.29448 5.55412
17 17.67 1 B 7.97388 8.42071 5.11259 7.97388 8.42071 5.11259
18 13.36 1 B 7.84428 7.85807 4.67470 7.84428 7.85807 4.87470
19 6.29 1 B 8.18066 8.18960 7.04141 8.18066 8.18960 7.04141
20 1.38 1 B 8.60061 8.60175 7.22548 8.60061 8.60175 7.22548
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21
22
23
24
25
26
27
28
29

refi

Obs

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

Obs

30
31
32
33
34
35
36
37
38
39
40

4.64 1 B 7
3.44 1 B 4
2.7 1 B 6
5.18 1 B 8
. 2 B 5
6.93 2 B 9
3.19 2 B 7
9.04 2 B 8
12.35 2 B 7
SUBJ Group SEQU
L 1 R1TR2
1 R1TR2
1 R1TR2
1 R1TR2
1 R1TR2
1 R1TR2
1 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
1 R1R2T
2 R1R2T
1 R1R2T
1 R1R2T
1 R1R2T
1 R1R2T
1 R1R2T
1 R1R2T
1 R1R2T

THALF SEQ TRT
8.22 2 B 8
10.05 2 B 9
5.56 2 B 8
2 B 5
. 2 B 4
45.66 2 B 7
1.43 2 B 6
4.97 2 B 7
8.86 2 B 7
6.79 2 B 9
74.75 2 B 8

Reference ID: 3404865

.95812
.97425
.85661
.22336
.55609
.02179
.70749
.71209
.46028

o o 0N

N oo N ©

.96714
.02186
.89446
.29454

.02450
.77001
.71684
.86467

PER Treat

-k e ek e ek ek ek ek ek e ek e e ek e e e e e e e e e e e e L

LAUCT

.39796
.04250
.35926
.89661
.96022
.52125
.66869
.77330
.96259
.60002
.21481

R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1

1

LAUCINF

o ©

@ ©O© 0 o O N

41211
.06268
.36206

.69667
.67541
.02405
.10015
.60683
.60057

aNOaONPPOOPDOO

AUC

4438.
8454.
4269.
363.
142.
1846.
787.
2376.

2871

4765.
3695.
7933.

7751

1279.
2146.
2119.
1600.
4212.
4147.
3650.
3834.
1375.

3871
3051

9309.
2803.
4432.
2003.

113

L

NN~ OOWS~ONO

.62883
.57431
.30014
.12468
.07635
.63916
.49922
.85438
.87353

T

02
90
53
80
63
87
36
31
.51
10
27
51
.51
51
19
26
45
26
04
57
63
01
.22
.10
60
98
67
30
.91

CMAX

.98749
.76811
.54635
.48616
.63785
.27913
.80729
.66539
.58961
.85283
. 49665

N o0 N O oo N

AUCI

4501
8627
4281

2201
792.
3053
3294
1486

5434.
8012.
7780.

1491

2158.
2138.
2275.
4225,

4301

4116.
3916.
1520.
3899.
9426.

1137
4511
2013
248.

1

W O NNON DO

.95812
.97425
.85661
.22336
.55609
.02179
.70749
.71209
.46028

.25
.25
.5

.01
674
.53
.97
5.9
75
48
96
.05
76
31
23
54
.32
52
77
78
59
52
7.3

A7
.53
43

atir

.39796
.04250
.35926
.89661
.96022
.52125
.66869
.77330
.96259
.60002
.21481

Page 130 of 168

0 o 0N

N o0 N ©

C

1083.
2364.
256.
88.
38.
196.
122.
288.
727.
2573.
1802.
208.
2820.
64.
117.
102.
113.
1396.
110.
220.
408.
90.
554,
160.
1738.

191

662.
103.

1

o ©

@ ©O© 0 o O N

.96714
.02186
.89446
.29454

.02450
. 77001
.71684
. 86467

MAX

00
00
30
78
01
20
40
70
50
00
00
90
00
83
60
90
30
00
60
40
00
53
60
40
00
.70
10
50
.07

aiir

L4121
.06268
.36206

.69667
.67541
.02405
.10015
.60683
.60057

OO NN OO

.62883
.57431
.30014
.12468
.07635
.63916
.49922
.85438
.87353

TMAX  KE

22.
24.

11

.00

24.
28.
24.
28.
28.

.00

24.
10.
28.

.00

36.
32.
36.
32.
10.
28.
32.
28.
24.
28.
22.
24.
36.
24.
22.
.00 0.

NN O, OWNAOONO®

00 O.
00

o o

00
00
00
00
00

00
00
00

00
00
00
00
17
00
00
00
00
00
00
00
00
00
00 O.

OO0 000000000000 O0OO0OO0O OO o -

o -

lcir

.98749
.76811
.54635
.48616
.63785
.27913
.80729
.66539
.58961
.85283
.49665

0843

.069
.1246

.0152
.4831
.1396
.0783
.1021
.0093

0476

.0764
.0243
.1185
.1096
.0653
.2199
.035

L1011

3365

.0799
.062
.0152
.052

.1476

2276
0121
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a4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
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Obs

59
60
61
62
63
64
65
66
67
68
69
70

Obs

59
60
61
62
63
64
65
66
67
68
69
70

Reference ID: 3404865

14.56
9.07
28.54
5.85
6.32
10.61
3.15
19.79
6.86
2.06
8.67
11.19
45.74
13.32

4.69
3.04
57.24

SUBJ Group

(b)
(6)

W WWWWwWwWwwwMmMNdDNPDNPDNDNDNDDNDDND

NS \CRE \C O \C I \C I \C T \C B \C I \C T \C T

00 0 0 U 00 W 0 0 W 0 0 W 0 0 W W W @

SEQU

R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T
R1R2T

THALF SEQ TRT

8.91

4.29
5.48
13.14

.79
.34
.99
.46
.28
.22

W N NDWOoO-

WWWwwowowowowowowowow

0 W0 0 0 W 0 0 0 W 0 0 W
N 0O 00NN 00NN oo

A N 0O N O© 00 N 0WOowwOowOoWwSNSNSNSN 0o

.97885
.95564

15423

.67145
.65882
.37804
.34575
.33015
.20264
.25183
.22622
.26132
.02326
.13880
.93880
.39676
.60255
. 73536

© O 00 N 00 00 0 0 NN SN SN oo

N ©

.98876
.95944
.30724
.67729
.66777
.72984
.34890
.36668
.32276
.27302
.32698
.26863
.15128
.33938

.41431
.60764
.51516

PER Treat

- e e e e e e e e e e

LAUCT

.51954
.03197
.01229
.41676
.78723
.55910
.15765
.03457
.41573
.08413
.12871
.67077

R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1

LAUCINF

8.

© N

N 0 0 N o o

52394

.11669
.45378
.84452

.16211
.06738
.42705
.08643
.13129
.67990

- OO NUOOOPOOOGANPDPAD™MAE~NO

AUC

5011

3077.
1110.
1663.
6550.
1918.
3489.
3085.

1661

3242.
3390.
2144.

L

A NOO OGO PA~OGOO A0

.70011
.94449
7177
. 76729
.63376
.73004
.24137
.70592
.39544
.01127
.50568
.31825
.07767
.46049
.25593
.49542
.63957
.80352

T

.73
79
19
63
04
11
98
80
.92
60
43
74

CMAX

.70552
.35044
.92870
.86675
.84759
.07601
.43615
.44112
.26568
.35233
.27517
.93591

A N0 N O 000N 0OWOWOoWwSNSNSN SN 0o

AUCI

5033.

1232.
1726.
6936.

3505.
3188.
1680.
3250.

3399
2164

1

N 00 00 N0 00NN N oo

.97885
.95564
.15423
.67145
.65882
.37804
.34575
.33015
.20264
.25183
.22622
.26132
.02326
.13880
.93880
.39676
.60255
.73536

85

37
37
29

59
74
85
07
17
.4

atir

.51954
.03197
.01229
.41676
.78723
.55910
.15765
.03457
.41573
.08413
.12871
.67077
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N ©

C

816.
210.
138.
353.
346.
58.
624 .
230.
526.

211

1444,
139.

1

8.

© N

N 0 0 N o o

.98876
.95944
.30724
.67729
.66777
.72984
.34890
.36668
.32276
.27302
.32698
.26863
.15128
.33938

. 41431
.60764
.51516

MAX

90
70
20
10
40
91
00
70
20
.10
00
20

aiir

52394

. 11669
.45378
.84452

.16211
.06738
.42705
.08643
.13129
.67990

- OO OGONOOODDOOODNDDPAEPAENOG

.70011
.94449
7177
.76729
.63376
.73004
.24137
.70592
.39544
.01127
.50568
.31825
.07767
.46049
.25593
.49542
.63957
.80352

TMAX KE

24.
36.
24.
22.
28.
48.

8.
32.
22.
24.

11

.00

28.

A NGO OO OGO OO

00 oO.
00 .
00 O.
00
00
00
00
00
00
00

o o

O OO0 oo o -

00

lcir

.70552
.35044
.92870
.86675
.84759
.07601
.43615
.44112
.26568
.35233
.27517
.93591

0778

1615

.1266
.0527

.0708
.0831
.1739
.282

.3039
.2156
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Obs SUBJ Group SEQU PER Treat AUCT AUCI CMAX  TMAX KE
1 06 1 TR1IR2 3 R2 2768.72 2795.33 67.17 36.00 0.0578
2 1 TR1R2 3 R2 3458.51 3497.5 241.00 24.00 0.0938
3 1 TR1R2 3 R2 4568.59 5839.97 226.30 24.00 0.0539
4 1 TR1R2 3 R2 1346.93 1573.32 94.76 28.00 0.082
5 1 TR1R2 3 R2 2028.64 2505.33 176.30 22.00 0.0908
6 1 TR1R2 3 R2 1783.48 1801.97 170.80 32.00 0.091
7 1 TR1R2 3 R2 8250.24 8922.43 2035.00 24.00 0.0323
8 1 TR1R2 3 R2 1165.49 1192.25 169.90 22.03 0.0655
9 1 TR1R2 3 R2 1020.95 . 83.74 36.00

10 1 TR1R2 3 R2 985.96 . 109.60 36.00 .

11 2 TR1R2 3 R2 1538.74 1580.5 119.30 14.00 0.0548
12 1 TR1R2 3 R2 1868.14 1971.05 110.30 28.00 0.2061
13 2 TR1R2 3 R2 2347.91 2396.73 171.10 32.00 0.0379
14 2 TR1R2 3 R2 64.02 72.4269 20.20 8.00 0.1256
15 2 TR1R2 3 R2 7423.42 7432.25 1727.00 24.00 0.2011
16 2 TR1R2 3 R2 4553.82 4569.42 308.60 24.12 0.2425
17 2 TR1R2 3 R2 6797.01 6849.38 3470.00 11.00 0.0236
18 2 TR1R2 3 R2 4499.02 4908.76 342.30 22.00 0.0308
19 2 TR1R2 3 R2 465.48 480.591 63.75 24.00 0.2502
20 2 TR1R2 3 R2 1412.80 1989.56 28.03 36.00 0.0142
21 2 TR1R2 3 R2 11422.00 11447.8 3689.00 13.00 0.2365
22 2 TR1R2 3 R2 2715.30 . 217.90 36.00 .

23 2 TR1R2 3 R2 1561.27 1572.04 151.50 20.00 0.4289
24 2 TR1R2 3 R2 1974.27 2075.49 258.00 24.00 0.1959
25 1 R1TR2 3 R2 649.59 . 73.95 36.00 .

26 1 R1TR2 3 R2 13678.70 13698.8 4115.00 24.00 0.0541
27 1 R1TR2 3 R2 1819.58 1853.96 138.90 24.00 0.2603
28 1 R1TR2 3 R2 3060.05 . 249.00 28.00 .

29 1 R1TR2 3 R2 6017.88 6111.11 1040.00 24.00 0.0975

Obs THALF SEQ TRT LAUCT LAUCINF  LCMAX lat2r lai2r lc2r
1 11.98 1 B 7.92614 7.93571 4.20723 7.92614 7.93571 4.20723
2 7.39 1 B 8.14859 8.15980 5.48480 8.14859 8.15980 5.48480
3 12.87 1 B 8.42696 8.67248 5.42186 8.42696 8.67248 5.42186
4 8.45 1 B 7.20558 7.36094 4.55135 7.20558 7.36094 4.55135
5 7.64 1 B 7.61512 7.82618 5.17219 7.61512 7.82618 5.17219
6 7.62 1 B 7.48632 7.49664 5.14049 7.48632 7.49664 5.14049
7 21.49 A1 B 9.01800 9.09632 7.61825 9.01800 9.09632 7.61825
8 10.58 1 B 7.06090 7.08360 5.13521 7.06090 7.08360 5.13521
9 1 B 6.92849 4.42772 6.92849 4.42772

10 1 B 6.89362 . 4.69684 6.89362 . 4.69684
11 12.65 1 B 7.33872 7.36550 4.78164 7.33872 7.36550 4.78164
12 3.36 1 B 7.53270 7.58632 4.70320 7.53270 7.58632 4.70320
13 18.27 1 B 7.76128 7.78186 5.14225 7.76128 7.78186 5.14225
14 5.52 1 B 4.15913 4.28258 3.00568 4.15913 4.28258 3.00568
15 3.45 1 B 8.91240 8.91358 7.45414 8.91240 8.91358 7.45414
16 2.86 1 B  8.42372 8.42714 5.73205 8.42372 8.42714 5.73205
17 29.39 1 B 8.82424 8.83191 8.15191 8.82424 8.83191 8.15191
18 22.52 1 B 8.41161 8.49878 5.83569 8.41161 8.49878 5.83569
19 2.77 1 B 6.14306 6.17502 4.15497 6.14306 6.17502 4.15497
20 48.95 1 B 7.25333 7.59567 3.33328 7.25333 7.59567 3.33328
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http:13678.70
http:11422.00

21
22
23
24
25
26
27
28
29

ref2

Obs

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

Obs

30
31
32
33
34
35
36
37
38
39
40

Reference ID: 3404865

2.93 1 B 9
1 B 7
1.62 1 B 7
3.54 1 B 7
. 2 B 6
12.82 2 B 9
2.66 2 B 7
2 B 8
7.11 2 B 8
SUBJ Group SEQU
(b) (6)
1 R1TR2
1 R1TR2
1 R1TR2
1 R1TR2
1 R1TR2
1 R1TR2
1 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
2 R1TR2
1 R1R2T
2 R1R2T
1 R1R2T
1 R1R2T
1 R1R2T
1 R1R2T
1 R1R2T
1 R1R2T
1 R1R2T
THALF SEQ TRT
. 2 B 7
16.52 2 B 9
16.06 2 B 8
. 2 B 4
5.99 2 B 7
20.76 2 B 8
20.65 2 B 8
18.61 2 B 8
4.61 2 B 8
3.39 2 B 9
14.61 2 B 8

.34330
.90666
.35325
.58795
.47635
.52360
.50636
.02619
.70249

.34555

.36013
.63795

.52506
.52508

.71786

PER Treat

M MNOMNDMNPMMNODNDNNODNNODNNDOWWWWWWWWWWWWOWOWWwWOWwOWwwwW

LAUCT

.06171
.23626
.70125
.36142
.43912
.08640
.09656
.68155
.92975
.49270
.19079

R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2

1

1

LAUCINF

(o]

@ ©O© O 0w o N

25870

.83193

.49892
.12925
.19333
.00834
.93767
.49544
.19914

O O~ O~ OO OO

.21311
.38404
.02059
.55296
.30339
.32239
.93375
.51745
.94698

AUCT

1166.
0262.
6010.

78.

1701

3249.
3283.
5893.
7553.
3262.
3607.
6037.

637.
5420.
1442.
3136.
1273.
1717.
8710.
3363.
3330.
3650.

3381
2801

4455.
7040.
5247.
2143.

93.

L

O NNOONOOOBRADNDOO N

44
60
40
37
.26
96
14
15
40
60
57
90
62
99
28
38
07
40
68
01
45
62
.44
.21
87
32
50
35
42

CMAX

.51031
.06495
.47563
.83027
.71582
.09560
.00216
.51020
.98922
.83913
.85541

W 0 N OO NSNSNO©

AUCI

1049
6849

1806
3392
3616
8170
7613
1329
3637
6061
643.

6078.
1669.
3289.

1728.
8930.

3561

3575.
3680.
3552.

4578.
7625.
5257.
2205.

134.

1

W ©O© 0 ™o NP> OO N

.34330
.90666
.35325
.58795
.47635
.52360
.50636
.02619
.70249

5.5
.49

.09
.24
.73
.91
.46
9

.83
.26
129
85
48
99

3
34
.33
4
96
28

06
05
84
53
489

atar

.06171
.23626
.70125
.36142
.43912
.08640
.09656
.68155
.92975
.49270
.19079
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C

90.

3181

238.
16.

111

443.
1099.
247.
2949.
2538.
949.
287.
63.
1436.
90.
830.
275.
434.
2424,
232.
212.
612.
89.
273.
197.
928.
364.
95.
5.

1

oo

@ ©O© © © 0w o N

. 34555

.36013
.63795

.52506
.52508

.71786

MAX

95
.00
80
95
.70
90
00
20
00
00
00
30
95
00
98
80
70
50
00
90
30
40
33
50
10
00
40
90
90

ai2r

25870

.83193

.49892
.12925
. 19333
.00834
.93767
.49544
.19914

[o2 4 B S o TR SN I B &) I o o)

.21311
.38404
.02059
.55296
.30339
.32239
.93375
.51745
.94698

TMAX  KE

36.
24.
22.
24.
28.
22.

11

.00

18.
12.
24.

.00

28.
24.
13.
22.

11

.00

22.
13.
14.
28.
28.

.00

48.
32.
36.
24.

.00

24.

.00

O NNOONOOOBA~ADNDOO S

00 .
00 O.
00
00
00
00

o

00
00
00

00
00
05
00

O 0O 00000000 O0OOoO -

00
00
00
00
00

O OO0 o o -

00
00
00
00

00

O OO o o -

lc2r

.51031
.06495
.47563
.83027
.71582
.09560
.00216
.51020
.98922
.83913
.85541

042

.0432

.1157
.0334
.0336
.0372
.1505
.2044
.0475

0817

.1926
.0363
.0775
.096

.1426
.0185
.1289

1199

.274
.0383

.0844
.0617
L4911

1482

.046

56


http:13262.60
http:10262.60

a4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

ref2

Obs

59
60
61
62
63
64
65
66
67
68
69
70

Obs

59
60
61
62
63
64
65
66
67
68
69
70

Reference ID: 3404865

8.49 2 B
3.6 2 B
19.07 2 B
8.95 2 B
7.22 2 B
. 2 B
4.86 2 B
37.54 2 B
5.38 2 B
5.78 3 B
253 3 B
18.11 3 B
. 3 B
8.22 3 B
11.23 3 B
1.41 3 B
468 3 B
15.06 3 B
SUBJ Group SEQU
®) ) 1 R1R2T
2 RiR2T
2 RiR2T
2 RiR2T
2 RiR2T
2 RiR2T
2 RiR2T
2 RiR2T
2 RiR2T
2 RiR2T
2 RiR2T
2 RiR2T
THALF SEQ TRT
24.08 3 B 9
4.21 3 B 7
6.7 3 B 7
6.07 3 B 7
2268 3 B 6
10.55 3 B 7
11.79 3 B 9
54.59 3 B 8
3939 3 B 7
9.04 3 B 7
203 3 B 4
9.8 3 B 6

A N 00 00 00 N 00000 O©O NN OWON OO

.70581
.45774
.59803
.27398
.05082
.14919
.44857
.07231
.12059
11086
.20265
12606
.93781
.40198
.85941
.56551
.67013
.53711

@ 0 W W © N 0 N 00 o ™

A N 0 0 0

.70967
.46635
. 71257
.42027
.09864

.45489
.09721
.17789
.18183
.21093
.17534

.42903
.93919
.56748
.69872
.90148

PER Treat

[\SI\CRE \C N \C R \C I \C I \C T \C I \O B \C T \C I b}

LAUCT

.26423
.87613
.50250
.62134
.68567
.74232
.09220
.58383
.44400
.64863
.15535
.98498

R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2
R2

1

LAUCINF

NBRNNOONOONSNSNO

.27697
.89097
.59026
.64624
.74632
.96816
.09419
.76825
.45688
.65789
.25355
.07561

- A O OGO U OO NO OGO DNPPO

.66053
.15810
.26962
.51064
. 72239
.61931
.07420
.79317
.45061
.35800
.41739
.49234
.61130
.28371
.83303
.89825
.56331
77427

AUCT

0553.
2633.
1812.

2041

800.
2303.
8885.
5344.
1709.
2097.

63.
1080.

L

anNnN AP ONOOOOOODOOOO O N

70
66
56
.29
85
82
70
55
58
78
77
29

CMAX

.98684
.02996
.02972
.33559
.06750
.20476
. 84659
.63800
.91045
.40635
.87639
.78136

.70581
.45774
.59803
.27398
.05082
.14919
.44857
.07231
.12059
.11086
.20265
.12606
.93781
.40198
. 85941
.56551
.67013
.53711

A N 00 0000 N 00O NNONWOO o

AUCI

10689

2673.03
1978.82
2092.77
850.919
2887.53
8903.41
17470.1
1731.74
2117.28
70.3547
1182.77

lat2r

.26423
.87613
.50250
.62134
.68567
. 74232
.09220
.58383
.44400
.64863
.15535
.98498

ORNN®ONONSNSNO
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W 0 0 W © N 0 N 00 o ™

A N © 0 0

C

2942,
415.
415.
564.

431

495.
2557.
280.
135.

81

17.
324.

1

N A NNOONOONSNSNO

. 70967
.46635
. 71257
.42027
.09864

.45489
.09721
.17789
.18183
.21093
.17534

.42903
.93919
.56748
.69872
.90148

MAX

00
70
60
30
.60
10
00
90
70
.97
75
20

ai2r

. 27697
.89097
.59026
.64624
. 74632
.96816
.09419
. 76825
.45688
.65789
.25355
.07561

TMAX

- A OO OGO OOONOOOGOOOA~NPO

24.
24.

11

.00

22.
14.
24.

.00

24.
12.
10.
22.

.00

anNn o NOOOOOOOOOO O N

.66053
.15810
.26962
.51064
. 72239
.61931
.07420
.79317
.45061
.35800
.41739
.49234
.61130
.28371
.83303
.89825
.56331
77427

=
m

03
00

00
00
00

00
00
00
00

O OO0 00000 O0OOoOOoOOo

lc2r

.98684
.02996
.02972
.33559
.06750
.20476
.84659
.63800
.91045
.40635
.87639
.78136

.0288
.1648

1034

L1142
.0306
.0657
.0588
.0127
.1763
.0767
.3407
.0708


http:10553.70

dataset for scaled average BE

Obs SUBJ PER SEQ TRT

(b)
(6)

0N O~ OND =

N MDD NN MNDNDN L A d d o a
OO A WOWN-—=- 0 O0O~NOO”OOON~WNM-—= OO0

a g b~ DA DDA DADDDEDIADDEOOOOOWWWWWWWNDNDN
- OO0 O NOOUUPAr,WON-—-0OONOOOAODNWN-—-=O OO~
DN WWOWOWOWOWOWOWOowOowowowaowowowaowowowaowaowowaowaowowowaowowowowowowowowowowowowowowowowowowowowowowowow

)]
N

Reference ID: 3404865

[¢S I @o RSl VI \CTR \C I\ T \C T \C I \C DN \C T \C B \O N \C T \C I \C I \C T \C T \O D \C T \C T\ N AT \C T\ B O T \C T \ O B e

U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 W0 0 0 0 0 0 W0 0 0 0 W0 0 0 0 0 0 0 0 0 W0 W0 W W W

'
O - 002+ 4 42 0000 —=-NOO 2 WOOO 00N

ilat

.96666
.72083
.16563
.17110
.06272
.10288
.01000
.40065
.64369
.75179
.04596
.41451
.02207
.24902
.38036
.05400
.30384
.10126
.85212
.05372
.45482
.80015
.00609
.29447
.31736
.16240
.09681
.66902
.55551
.00987
.54395
.18968
.40864
.54365
.84580
.01182
.30436
.01480
.30525
.11084
.04659
.38996
.49806
.16770
.18535
.32271
.71539
.00239
.24252
.61710
.19285
.70550

'
- O+ O OO0 oo

-0.
-0.

-0.
-0.
-0.

ilai

.94952
.71906
.09291
.16399
.55924
.18830
.30794
.38681

.04497

.00610
.21660

.08511
.50351
.13238
.84739
.15589
.38525

.00592
.23600

.16298
.09406

.52604
.13572

. 75491
.03636

.08329
. 88696
.91672
.04753
.38597
.38797
.09418

71398
00485

64719
22921
68653

'
O 00O+ 2 0MNO0OO0OO0 -+ 2000 == NOO - P -12000-20WNOODODO - =2 24 0NMNO=—= <20

' '
- O

ilc

.32279
.18914
.21971
.17453
.18101
.91405
.00791
.65475
.92127
.56025
.95941
.00919
.09917
.64976
.81430
.33699
.19180
. 49387
.85354
.10041
.01019
.48984
.39461
.35562
.35809
.42644
.20758
.38155
.48425
.46270
.53708
.45490
.22575
.02937
.13570
.50430
.50871
.68412
.58697
.00876
.00801
.82414
.41540
.66690
.19122
.60729
. 83267
. 75352
.46368
.83687
.77110
.08129

o
o

o

o '
o

o

[
o

' ' '
—_

o

o

o

N

OO0 0000000 —=NOO

- O

o

o

o w oo

- W o

- N O O

N

o

o =+ 24 O 0O0o

—_

O O o =+ 0o

dlat

.51265
.55239
.67535
.05472
.27627
.19847
.02724
.65633
.28714
.00959
.15690
.22012
.24902
.50781
.03321
.20254
.85036
.56733
.03760
.34728
.38517
.93241
.49664
.63540
.92025
.50180
.20113
.68590
.24221
.33625
.19376
.34199
.53519
.47891
.56515
.42787
.90824
.96716
.10732
.02402
.27304
.49790
.44380
.39747
.39200
.22885
.89719
.74216
.08205
. 14097
.97644
.13527
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-0.
-0.
-0.
-0.

-0.

dlai

48743
.54253
87533
07289
47329
.23237
10297
.64769

.15408

.29526
.39087
.95636
. 13266
.41120
.64070
.01458
.00609
.37841

. 46567
.65658

.50056
. 24493

.85319

.19602
.46987

.43257
.51791
.98428
.83752
.11138
.40143
.27908
.49309
.40533
.25702
.43087

.89401
. 73053
. 14487
.09119
.88395
.09328

o o T T ' [ [ T T
O O0OO0OO0 -+ 2 WNhN-=-WOMNMMNMNOOO+0O0 -+ 000CO0ODOMNO

' '
- N O

'
NMNOWWoOoOoO-2ONMNO =+ 200N

- o

' '
- 4 OO0 W

dlc

.25684
.62983
.46886
.22378
.24421
.51945
.03755
.42114
.54040
.91554
.59364
.14334
.10530
.67654
.17552
.17792
.03932
.16099
.88644
.89221
.58428
.80973
. 72045
.57172
.22704
.68323
.56546
.33693
.07345
.47718
.29684
.07072
.65589
.07797
.81646
.19486
.15519
.39961
.01370
.64124
.03958
. 78639
.09785
.25665
.08863
.88927
.16717
.08725
.05517
.65327
.91170
.82591

58



(b)
53 ()

54
55
56
57
58
59
60
61

NS \CR \C I \C R \C I \C B \C I \C I\ )

WWwWwWwWwowowowow

W W W wwowwww

-0.
-1.
-0.
-1.
-0.

3.
-0.
-0.
-1.

22506
12005
72095
16182
42423
33661
16777
02417
00247

dataset for scaled average BE

Obs SUBJ PER SEQ TRT i

(b)

63
64
65
66
67
68
69
70

[ASIE G \C R \CRE \C T \C B \C I \C I\ )

unscaled BE 90% CI -

WWwWwwwowowowow

W W W wWwwwwww

The Mixed Procedure

Data Set

Dependent Variable

-0.
0.
-0.
0.
0.
-0.
-0.
0.
0.

lat

80044
91207
79839
02877
31562
84135
83036
09834
90155

-1.22544

-1.16158

-0.16886

-1.04109

i

lai

-0.82862
85479

0.

-0.
-0.
-0.

.12380

23468
80366
71398

guidance version

Model Information

Covariance Structures

Subject Effects

Group Effect

Estimation Method

Residual Variance Method
Fixed Effects SE Method
Degrees of Freedom Method

WORK. PKN

LCMAX
Factor Analytic, Variance
Components
SUBJ, SUBJ
TRT
REML
None
Model-Based

Satterthwaite

Class Level Information

Class Levels
Group 2
SEQ 3
SUBJ 70
PER 3
TRT 2

Reference ID: 3404865

Value

- a4
NN
o W w

28 29
40 41
54 55
70 71
83 84

S

467

17
31
43
58
72
85

18
32
44
60
74
86

.06574
.86122

-0.
-1
-0.
-1

-0.
-0.
-0.

-0.

-0.
-0.
-0.
-1

-0.

19757

.95785

99079

.30049
.56449
.28565

00146
32142
48606

ilc

80285

.55167

85998
22267
08638

.13744
.27971

77374

.93884

9 10 11 12 13 14

19
33
45
62
76
87

20
34
46
63
77
88

22
35
47
64
78
89

24
36
48
66
79
90

25 27
38 39
50 51
67 68
80 82

-0.
-0.
-0.
-0.

-0.

.08545
.73682

92061
16875
06757

.19826

74470

.15584

49021

dlat

-0.
2.
-0.
-0.
-0.
-0.
0.
3.
0.

20458
10156
18323
93455
54927
02827
43550
97337
68579
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-0.
-0.

-0.

-0

2.

-0.

-1

-0.
0.
3.
0.

.91034

15316
09108
.61368
75303

.47356

dlai

.19247
09821

93208
.70086
02983
42854
87774
60428

-0.
-0.
-2.
.41044
-0.
.35523
.94598
.39879
-0.

-1

.53363
.17678
.57710
.59716
.07627
.02925
.28133
.67953
.10102

dlc

46883
21991
12875

19688

84545

59

60



Dimensions

Covariance Parameters

Columns in X
Columns in Z
Subjects

Per Subject

Max Obs Per Subject

24

70

Number of Observations

Number of Observations Read
Number of Observations Used

Number of Observations Not Used

Iteration

0N O~ WOND-=2O

210
210

Iteration History

Evaluations

4 4 A a4 g aa N =

-2 Res

737.
729.
726.
725.
725.
725.
725.
725.
725.

Log Like

00818740
89478925
89264855
88479755
58141197
49441106
46936538
46177802
45926101

unscaled BE 90% CI - guidance version

The Mixed Procedure

Iteration

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Reference ID: 3404865

Iteration History

Evaluations

QA Gl QU A QU G G T G U G O G T Gy

-2 Res

725.
725.
725.
725.
725.
725.
725.
725.
725.
725.
725.
725.
725,
725.
725.
725.

Log Like

45832720
45794217
45777024
45768941
45765033
45763070
45761708
45761677
45757972
45757960
45757541
45752651
45752570
45752384
45696832
45678546

Criterion

.05269775
.01118891
.00280006
.00075115
.00021791
.00007143
.00002807
.00001385

O OO OO O oo

Criterion

.00000861
.00000645
.00000549
.00000504
.00000482
.00000470
.00067698
.00000462
.00064668
.00064664
.00000439
.00060357
.00060296
.00000410
.00000101
.00000000

O 0O 00000000000 O0OOoOOoO
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Convergence criteria met.

Estimated G Matrix

Row Effect TRT SUBJ Colt Col2
1 TRT A 1 2.2689 0.4447
2 TRT B 1 0.4447 0.5379
Covariance Parameter Estimates
Cov Parm Subject Group Estimate
FA(1,1) SuBJ 1.5063
FA(2,1) SuBJ 0.2952
FA(2,2) SuBJ 0.6714
Residual SUBJ TRT A 7.002E-6
Residual SUBJ TRT B 1.3257
Fit Statistics
-2 Res Log Likelihood 725.5
AIC (smaller is better) 735.5
AICC (smaller is better) 735.8
BIC (smaller is better) 746.7
Null Model Likelihood Ratio Test
DF Chi-Square Pr > ChiSq
4 11.55 0.0210
unscaled BE 90% CI - guidance version

The Mixed Procedure

Type 3 Tests of Fixed Effects

Num Den

Effect DF DF
Group 1 64.4
SEQ 2 64.1
Group*SEQ 2 64.1
PER (Group) 4 132
TRT 1 66.8
Group*TRT 1 66.8
Standard

Reference ID: 3404865

F Value Pr > F
1.05 0.3088
1.84 0.1667
0.20 0.8217
0.38 0.8202
0.01 0.9070
0.03 0.8631

Estimates
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Label Estimate Error DF t value Pr > |t Alpha Lower
T vs. R 0.02264 0.1930 66.8 0.12 0.9070 0.1 -0.2993
Least Squares Means

Standard
Effect TRT Estimate Error DF t Value Pr > |t]
TRT A 5.6156 0.1812 65.8 30.99 <.0001
TRT B 5.5930 0.1320 64.6 42.39 <.0001
unscaled BE 90% CI - guidance version
The Mixed Procedure

Model Information

Data Set WORK. PKN
Dependent Variable LAUCT
Covariance Structures Factor Analytic, Variance

Components
Subject Effects SUBJ, SUBJ
Group Effect TRT
Estimation Method REML
Residual Variance Method None
Fixed Effects SE Method Model-Based
Degrees of Freedom Method Satterthwaite

Class Level Information

Class Levels Values
Group 2 12
SEQ 3 123
SUBJ 70 123
15 16
28 29
40 41
54 55
70 71
83 84
PER 3 123
TRT 2 AB
Dimensions
Covariance Parameters

Columns in X

Columns in Z Per Subject
Subjects

Max Obs Per Subject

Reference ID: 3404865

467

17
31
43
58
72
85

9 10 11 12 13 14
18 19 20 22 24 25 27
32 33 34 35 36 38 39
44 45 46 47 48 50 51
60 62 63 64 66 67 68
74 76 77 78 79 80 82
86 87 88 89 90

24

70

Page 139 of 168

Upper

0.3446

63



Number of Observations

Number of Observations Read 210
Number of Observations Used 210
Number of Observations Not Used 0

Iteration History

Iteration Evaluations -2 Res Log Like Criterion
0 1 665.53720148
1 2 650.29969893 0.05406058
2 1 647.66672296 0.01191577
3 1 646.79828708 0.00301027
4 1 646.53951817 0.00081184
5 1 646.46562641 0.00023707
6 1 646.44434780 0.00007849
7 1 646.43787605 0.00003127
8 1 646.43571526 0.00001567
unscaled BE 90% CI - guidance version
The Mixed Procedure
Iteration History
Iteration Evaluations -2 Res Log Like Criterion
9 1 646.43490791 0.00000987
10 1 646.43457303 0.00000747
11 1 646.43442290 0.00000640
12 1 646.43435217 0.00000589
13 1 646.43431767 0.00000564
14 1 646.43430866 0.00000558
15 1 646.43430125 0.00000553
16 1 646.43429511 0.00107237
17 1 646.43428688 0.00000541
18 1 646.43426724 0.00000527
19 1 646.43424914 0.00000514
20 1 646.43422906 0.00000500
21 1 646.43416197 0.00088765
22 1 646.43415840 0.00000449
23 1 646.43387336 0.00048672
24 1 646.43387321 0.00000247
25 1 646.43372068 0.00000138
26 1 646.43352539 0.00000000
Convergence criteria met.
Estimated G Matrix
Row Effect TRT SUBJ Col1 Col2
1 TRT A 1 1.6869 0.2839
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2 TRT B 1 0.2839 0.5356

Covariance Parameter Estimates

Cov Parm Subject Group Estimate
FA(1,1) SuBJ 1.2988
FA(2,1) SuBJ 0.2186
FA(2,2) SuBJ 0.6985
Residual SUBJ TRT A 2.369E-6
Residual SuBdJ TRT B 0.7143

Fit Statistics

-2 Res Log Likelihood 646.4
AIC (smaller is better) 656.4
AICC (smaller is better) 656.7
BIC (smaller is better) 667.7

Null Model Likelihood Ratio Test

DF Chi-Square Pr > ChiSq
4 19.10 0.0007
unscaled BE 90% CI - guidance version 65

The Mixed Procedure

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F Value Pr > F
Group 1 64.2 0.23 0.6348
SEQ 2 64.1 0.50 0.6074
Group*SEQ 2 64.1 1.92 0.1554
PER (Group) 4 123 0.20 0.9399
TRT 1 66.6 0.00 0.9744
Group*TRT 1 66.6 0.05 0.8299
Estimates
Standard

Label Estimate Error DF t Value Pr > |t] Alpha Lower Upper
T vs. R -0.00549 0.1704 66.6 -0.03 0.9744 0.1 -0.2897 0.2787

Least Squares Means

Standard

Effect TRT Estimate Error DF t Value Pr > |t]
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TRT A 7.7412 0.1562
TRT B 7.7467 0.1138

unscaled BE 90% CI - guidance version
The Mixed Procedure

Model Information

Data Set WORK. PKN
Dependent Variable LAUCINF
Covariance Structures

Components
Subject Effects SUBJ, SuUBJ
Group Effect TRT
Estimation Method REML
Residual Variance Method None

Fixed Effects SE Method

Model-Based

6
6

Degrees of Freedom Method Satterthwaite

Class Level Information

Class Levels Values
Group 2 12
SEQ 3 123
SUBJ 70 123
15 16 17 18 19 20
28 29 31 32 33 34
40 41 43 44 45 46
54 55 58 60 62 63
70 71 72 74 76 77
83 84 85 86 87 88
PER 3 123
TRT 2 AB
Dimensions
Covariance Parameters 5
Columns in X 24
Columns in Z Per Subject 2
Subjects 70
Max Obs Per Subject 3

Number of Observations
Number of Observations Read

Number of Observations Used
Number of Observations Not Used

Iteration Histor

Reference ID: 3404865

22
35
47
64
78
89

y

24
36
48
66
79
90

21
18
2

5.4 49.55
4.5 68.09

Factor Analytic, Variance

467910 11 12 13 14

25 27
38 39
50 51
67 68
80 82

0
3
7
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Iteration Evaluations -2 Res Log Like Criterion

0 1 507.36048559

1 2 501.37409921 0.03051303
2 1 499.59117012 0.00036309
3 1 499.55919941 0.00051355
4 1 499.55903031 0.00000002
5 1 499.55903030 0.00000000

unscaled BE 90% CI - guidance version
The Mixed Procedure
Convergence criteria met but final hessian is not positive

definite.

Estimated G Matrix

Row Effect TRT SUBJ Colt Col2
1 TRT A 1 0.6723 0.1417
2 TRT B 1 0.1417 0.3041

Covariance Parameter Estimates

Cov Parm Subject Group Estimate
FA(1,1) SUBJ 0.8199
FA(2,1) SuBJ 0.1729
FA(2,2) SuBJ 0.5237
Residual SUBJ TRT A 0.1972
Residual SUBJ TRT B 0.6384

Fit Statistics

-2 Res Log Likelihood 499.6
AIC (smaller is better) 509.6
AICC (smaller is better) 509.9
BIC (smaller is better) 520.8

Null Model Likelihood Ratio Test
DF Chi-Square Pr > ChiSq

4 7.80 0.0991

Type 3 Tests of Fixed Effects

Num Den
Effect DF DF F Value Pr > F
Group 1 57.7 1.41 0.2405
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SEQ 2 60.2 4.08 0.0218
Group*SEQ 2 60.2 0.24 0.7911
PER (Group) 4 115 0.20 0.9380
TRT 1 53.3 0.04 0.8469
Group*TRT 1 53.3 0.00 0.9968

Estimates

Standard
Label Estimate Error DF t Value Pr > |t Alpha Lower
T vs. R 0.02791 0.1438 53.3 0.19 0.8469 0.1 -0.2128
unscaled BE 90% CI - guidance version
The Mixed Procedure
Least Squares Means
Standard
Effect TRT Estimate Error DF t Value Pr > |t|
TRT A 8.0256 0.1216 56 66.02 <.0001
TRT B 7.9977 0.1005 60.9 79.54 <.0001
scaled average BE
intermediate analysis - &ipar glm
The GLM Procedure
Class Level Information
Class Levels Values
SEQ 3 123
Number of Observations Read 70
Number of Observations Used 70
scaled average BE
intermediate analysis - &ipar glm
The GLM Procedure
Dependent Variable: ilat
Sum of

Source DF Squares Mean Square F Value
Model 2 1.2344905 0.6172452 0.31
Error 67 132.2730200 1.9742242
Corrected Total 69 133.5075105
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0.26

Pr > F

0.7326
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87
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69

70



R-Square Coeff Var Root MSE ilat Mean

0.009247 -10292.38 1.405071 -0.013652
Source DF Type I SS Mean Square F Value Pr > F
SEQ 2 1.23449048 0.61724524 0.31 0.7326
Source DF Type III SS Mean Square F Value Pr > F
SEQ 2 1.23449048 0.61724524 0.31 0.7326
Standard

Parameter Estimate Error t Value Pr > |t|
average -0.02113934 0.16840394 -0.13 0.9005
Parameter 90% Confidence Limits
average -0.30202299 0.25974430
dev iglmilat1 71
Obs Dependent Source DF SS MS FValue ProbF

1 ilat Model 2 1.2344905 0.6172452 0.31 0.7326

2 ilat Error 67 132.2730200 1.9742242 _ _

3 ilat Corrected Total 69 133.5075105 _ _ _
scaled average BE 72

intermediate analysis - &dpar glm

The GLM Procedure

Class Level Information

Class Levels Values

SEQ 3 123

Number of Observations Read 70

Number of Observations Used 70

scaled average BE 73

intermediate analysis - &dpar glm
The GLM Procedure
Dependent Variable: dlat

Sum of
Source DF Squares Mean Square F Value Pr > F
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Model 2 1.27400317 0.63700158 0.44 0.6441
Error 67 96.39308011 1.43870269
Corrected Total 69 97.66708328
R-Square Coeff Var Root MSE dlat Mean
0.013044 -2815.908 1.199459 -0.042596
Source DF Type I SS Mean Square F Value Pr > F
SEQ 2 1.27400317 0.63700158 0.44 0.6441
Source DF Type III SS Mean Square F Value Pr > F
SEQ 2 1.27400317 0.63700158 0.44 0.6441
output needed for mixed scaled av. BE - using glm 74
method_ unscabe_  unscabe_

Obs used lower upper dfi s2i param StdErr

1 Scaled/PE 0.74848 1.32147 67 1.97422 LAUCT 0.16840394
Obs pointest X boundx ni s2wr nd theta

1 0.97908 -0.027913 0.091218 70 0.71935 70 0.79669
Obs y boundy sWR critbound outcome

1 -0.57310 -0.44080 0.84815 -0.42298 PASS
final output - &parameter - using glm 75

method_ unscabe_ unscabe_

Obs used lower upper param pointest s2wr sWR critbound outcome

1 Scaled/PE 0.74848 1.32147 LAUCT 0.97908 0.71935 0.84815

scaled average BE
intermediate analysis - &ipar glm

The GLM Procedure
Class Level Information
Values

Class Levels

SEQ 3 123
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Number of Observations Read 70
Number of Observations Used 49

scaled average BE
intermediate analysis - &ipar glm

The GLM Procedure

Dependent Variable: ilai

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 2 2.82119709 1.41059854 1.52 0.2303
Error 46 42.80016721 0.93043842
Corrected Total 48 45.62136430
R-Square Coeff Var Root MSE ilai Mean
0.061839 -3195.229 0.964592 -0.030189
Source DF Type I SS Mean Square F Value Pr > F
SEQ 2 2.82119709 1.41059854 1.52 0.2303
Source DF Type III SS Mean Square F Value Pr > F
SEQ 2 2.82119709 1.41059854 1.52 0.2303

Standard

Parameter Estimate Error t Value Pr > |t|
average -0.04689045 0.13865581 -0.34 0.7368
Parameter 90% Confidence Limits
average -0.27964646  0.18586557
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dev iglmilaif

Obs Dependent Source DF SS MS
1 ilai Model 2 2.82119709 1.41059854
2 ilai Error 46 42.80016721 0.93043842
3 ilai Corrected Total 48 45.62136430

scaled average BE
intermediate analysis - &dpar glm

The GLM Procedure

Class Level Information

Class Levels Values
SEQ 3 123
Number of Observations Read 70
Number of Observations Used 56

scaled average BE
intermediate analysis - &dpar glm

The GLM Procedure

Dependent Variable: dlai

Sum of
Source DF Squares Mean Square
Model 2 1.80848962 0.90424481
Error 53 64.91611536 1.22483237
Corrected Total 55 66.72460498
R-Square Coeff Var Root MSE dlai Mean
0.027104 1717.109 1.106721 0.064453
Source DF Type I SS Mean Square
SEQ 2 1.80848962 0.90424481
Source DF Type III SS Mean Square
SEQ 2 1.80848962 0.90424481

output needed for mixed scaled av. BE - using glm
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Fvalue ProbF
1.52 0.2303
79
80

F Value Pr > F

0.74 0.4828

F Value Pr > F

0.74 0.4828

F Value Pr > F

0.74 0.4828
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method_ unscabe_
Obs used lower
1 Scaled/PE 0.80828
Obs  pointest X
1 0.95419 -0.017027
Obs y boundy
1 -0.48791 -0.36424
final output - &parameter - using glm
u u
n n
m S ]
e c c
t a a
h b b
o} e e
d _ _
_ 1 u p
u 0 p a
0 S w p r
b e e e a
d r r m

1.30822

boundx

0.078202

sWR

0.78257

unscabe_
upper

dfi s2i param StdErr
46  0.93044 LAUCINF 0.13865581
ni dfd sawr nd theta

49 53 0.61242 56 0.79669
critbound outcome

-0.34885 PASS
c

p r

0 i o]

i t u

n b t

t S 0 ¢

e 2 S u o]

] w W n m

t r R d e

1 Scaled/PE 0.80828 1.30822 LAUCINF 0.95419 0.61242 0.78257 -0.34885 PASS

scaled average BE
intermediate analysis - &ipar glm

The GLM Procedure
Class Level Information
Values

Class Levels

SEQ 3 123

Number of Observations Read

Number of Observations Used

scaled average BE
intermediate analysis - &ipar glm

The GLM Procedure

Dependent Variable: ilc

Source DF
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70
70

Sum of

Squares Mean Square F Value
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Model

Error

Corrected Total

R-Square

0.015047

Source

SEQ

Source

SEQ

Parameter

average

Parameter

average

dev iglmilc1

Obs Dependent Source

1 ilc
2 ilc
3 ilc

scaled average BE

intermediate analysis - &dpar

The GLM Procedure

Class Level Information

Class

SEQ

Number of Observations Read
Number of Observations Used

scaled average BE

intermediate analysis - &dpar

Reference ID: 3404865

2 2.6229516 1.3114758 0.51 0.6018
67 171.6952443 2.5626156
69 174.3181958
Coeff Var Root MSE ilc Mean
8106.324 1.600817 0.019748
DF Type I SS Mean Square F Value Pr > F
2 2.62295158 1.31147579 0.51 0.6018
DF Type III SS Mean Square F Value Pr > F
2 2.62295158 1.31147579 0.51 0.6018
Standard
Estimate Error t Value Pr > |t|
0.01042835 0.19186499 0.05 0.9568
90% Confidence Limits
-0.30958637 0.33044307
85
DF SS MS FValue ProbF
Model 2 2.6229516 1.3114758 0.51 0.6018
Error 67 171.6952443 2.5626156 _
Corrected Total 69 174.3181958 _ _ _
86
glm
Levels Values
3 123
70
70
87
glm
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The GLM Procedure

Dependent Variable: dlc

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 2 0.3904541 0.1952271 0.07 0.9299
Error 67 179.7221818 2.6824206
Corrected Total 69 180.1126359

R-Square Coeff Var Root MSE dlc Mean
0.002168 -3041.800 1.637810 -0.053843
Source DF Type I SS Mean Square F Value Pr > F
SEQ 2 0.39045415 0.19522707 0.07 0.9299
Source DF Type III SS Mean Square F Value Pr > F
SEQ 2 0.39045415 0.19522707 0.07 0.9299
output needed for mixed scaled av. BE - using glm 88

method_ unscabe_  unscabe_

Obs used lower upper dfi s2i param StdErr

1 Scaled/PE 0.74131 1.41146 67 2.56262 LCMAX 0.19186499
Obs pointest boundx ni dfd s2wr nd theta

1 1.01048 -0.036703 0.10919 70 67 1.34121 70 0.79669
Obs y boundy sWR critbound outcome

1 -1.06853 -0.82187 1.15811 -0.81865 PASS
final output - &parameter - using glm 89

method_ unscabe_ unscabe_

Obs used lower upper param pointest s2wr sWR critbound outcome

1 Scaled/PE 0.74131 1.41146 LCMAX 1.01048 1.34121 1.15811 -0.81865 PASS

ANDA: 203286 Mesalamine Delayed Release Tablets USP
SUMMARY OF STATISTICAL ANALYSIS - UNSCALED DATA

STUDY TYPE: FedALL 90
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Geometric Means
Parameter Test Reference T/R Ratio
LAUCT 2301.26 2313.92 0.99 (
LAUCI 3058.24 2974.08 1.03 (
LCMAX 274.69 268.54 1.02 '

ANDA: 203286 Mesalamine Delayed Release Tablets USP STUDY TYPE: FedALL 91

SUMMARY OF STATISTICAL ANALYSIS - UNSCALED DATA

90% CI
Lower CI Upper CI
74.85 132.15
80.83 130.82
74.13 141.15

SUMMARY OF STATISTICAL ANALYSIS - SCALED DATA

Lower
Parameter T/R Ratio 90% CI
LAUCT 0.98 74.85 (
LAUCI 0.95 80.83 (
LCMAX 1.01 74.13 (
SUMMARY OF STATISTICAL ANALYSIS - SCALED DATA
Upper
90% CI sawr sWR Criteria Bound
132.15 0.7193513 0.8481458 -0.422984
130.82 0.6124162 0.7825702 -0.348853
141.15 1.3412103 1.1581063 -0.818653

Reference ID: 3404865
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SUMMARY OF STATISTICAL ANALYSIS - SCALED DATA

Method Used OUTCOME
Scaled/PE PASS
Scaled/PE PASS
Scaled/PE PASS

Reference ID: 3404865
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4.7 Additional Attachments

471 Attachment |

Background for Reference Scaled Average BE Approach®

In the analysis of a bioequivalence study, the measurements of both Cmax and AUC are subject
to the procedure described below. The measurement for each subject is log-transformed and the
averages, uT and pR, of the test and reference products are calculated. The within subject
variability of the reference product, 62 WR, is aso calculated.

There are two parts to the proposed bioequivalence criteria, a scaled average bioequivalence
evaluation and a point estimate (geometric mean ratio) constraint of 80-125%. An additional
requirement of a point-estimate constraint will impose alimit on the difference between the test
and reference means, thereby eliminating the potential that atest product would enter the market
based on a bioequivalence study with alarge mean difference.

In order to demonstrate bioequival ence both parts must pass.

Scaled Average Bioequivalence
Scaled average bioequivalence (BE) for both AUC and Cp. is evaluated by testing the following

null hypothesis
2
(HT_HR) >0

2
OWR

Ho:
(for given 6 > 0) versus the alternative hypothesis

(1r—ne)

OWR

where ut and g are the averages of the log-transformed measure (Crax, AUC) for the test and
reference products, respectively; usualy testing is done at level o = 0.05; and 6 isthe scaled
average BE limit. Furthermore,

0= (InA)2

2
Swo

20 V:\FirmsAM\Barr\Protocol \07049p0707.doc
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where A 1s 1.25, the usual average BE upper limit for the untransformed Test/Reference ratio of
geometric means, and oy = 0.25. Note that rejection of the null hypothesis Hy supports the
conclusion of equivalence.

i _ 0\
A 95% upper confidence bound for @ determined in a BE study must be < 6, or
2
Swr

equivalently, a 95% upper confidence bound for (?r —Vz )2 — 0 57z must be < 0.

Where S, is within reference standard deviation determined in the BE study.

Additionally, the point estimate (test/reference geometric mean ratio) must fall within [0.80,
1.25]. The test drug must pass both conditions before it 1s judged bioequivalent to the reference
product.

The overall analysis is a mixed scaling approach. If the estimated intrasubject reference
variability (5,5 ) 1s less than the pre-specified value set by the Agency (0.294), then the non-

scaled average bioequivalence approach is used. If s, is greater than or equal to 0.294, then the

bioequivalence limits will scale to the variability of the reference product and an additional
acceptance criteria for the point-estimate of 80 to 125% will be applied.

4.7.2 Attachment II (Study of two Group Design)

Control document #98-392 that discusses the Group-by-Treatment interaction

Bio Control Document No: 98-392 Firm: (h::;ﬂReviewer:
Barbara M. Davit '
v:\ firmsnz'\ppd'\controls\98-392a.doc Submission date: 10/30/98
Date finalized: 8/6/99
Addendum to the Review
Introduction:

The firm 1s requesting that the Division of Bioequivalence (DBE) comment on the
appropriateness of the following dosing schemes to be used when bioequivalence study subjects
are not recruited as a single group. Two proposed dosing schemes are shown below, for a diug
with a one week washout period:

Dosing Scheme | 11/1 11/8 11/15 11/22
1 Groupl | Groupl | Group2 | Group 2
Period 1 | Period2 | Period 1 | Period 2
2 Group 1 | Group1l | Group 2
Pertod 1 | Period2 | Period 2
Group 2
Period 1
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The firm is also requesting comment on the appropriate of the statistical model to be used in data
analysis for the above bioequivalence study designs.

Comments:

CDER Quantitative Methods and Research Staff (QMRS) provided awritten review commenting
on thefirm’'s proposals. Thereview isattached. The review written by the DBE primary
reviewer is aso attached.

Both Dosing Schemes are acceptable to QMRS. Dosing Scheme 1 is the classic two group
design.

For both dosing schemes, the DBE recommends the following statistical model:

Group

Sequence

Treatment

Subject (nested within Group* Sequence)
Period (nested within Group)
Group-by-Sequence Interaction
Group-by-Treatment Interaction

Subject (nested within Group* Sequence) is arandom effect and all other factors are fixed
effects. QMRS statesthat if SAS PROC GLM or equivaent software is used to analyze the
study, including or not including this interaction will not change the confidence intervals. If
SAS PROC MIXED is used, including this interaction might change the confidence intervals.
By nesting the Period effect within Group, the model allows for the possibility that the effects of
Period 1 and Period 2 in Group 1 may not be the same as the effects of Period 1 and Period 2 in
Group 2.

An aternate model for Dosing Scheme 2 would include the following factors:

Group

Sequence

Treatment

Subject (nested within Group* Sequence)
Week

Group-by-Sequence Interaction
Group-by-Treatment Interaction

The factor Week reflects which of the three weeks (11/1, 11/8, 11/15) the observations came
from. If SASPROC GLM or equivaent software is used to analyze the study, this model should
produce the same confidence intervals as the model with Period (nested within Group).

For both models, if the Group-by-Treatment interaction test is not statistically significant (p 3
0.1), the Group-by-Treatment term can be dropped from the statistical model.
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If the Group-by-Treatment interaction is statistically significant (p <0.1), DBE
recommendsthat equivalence be demonstrated in one of the groups, provided that the
group meets minimum requirementsfor a complete bioequivalence study. Thisissimilar
to the recommendation presented by QMRS as option #3 (see attached QMRS review).
Thefirm should be cautioned that statistical analysisfor bioequivalence studies dosed in
mor e than one group should commence only after all subjects have been dosed and all
phar macokinetic parameters have been calculated. Statistical analysisto determine
bioequivalence within each dosing group should never beinitiated prior to dosing the next
group; otherwisethe study becomes one of sequential design.

With both Dosing Schemes, if all of the following criteriaare met, it may not be necessary to test
for group effects in the model:

the clinical study takes place at one site;

al study subjects have been recruited from the same enrollment pool;

al of the subjects have similar demographics;

al enrolled subjects are randomly assigned to treatment groups at study outset.

In thislatter case, the appropriate statistical model would include only the factors
Sequence, Period, Treatment, and Subject (nested within Sequence).
Recommendations:

The following comments should be conveyed to the sponsor:
1. Both Dosing Schemes are acceptable to the Division of Bioequivalence.
2. Thefollowing statistical model can be applied to both Dosing Schemes.

Group

Sequence

Treatment

Subject (nested within Group* Sequence)
Period (nested within Group)
Group-by-Seguence Interaction
Group-by-Treatment Interaction

3. Subject (nested within Group* Sequence) is arandom effect and all other factors are fixed
effects. If SASPROC GLM or equivaent software is used to anayze the study, including or
not including this interaction will not change the confidence intervals. If SAS PROC
MIXED is used, including this interaction might change the confidence intervals. By nesting
the Period effect within Group, the model allows for the possibility that the effects of Period
1 and Period 2 in Group 1 may not be the same as the effects of Period 1 and Period 2 in
Group 2.

4. An alternate model for Dosing Scheme 2 would include the following factors:
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Group

Sequence

Treatment

Subject (nested within Group* Sequence)
Week

Group-by-Seguence Interaction
Group-by-Treatment Interaction

5. Thefactor Week in the statistical model for Dosing Scheme 2 reflects which of the three
weeks the observations came from. If SAS PROC GLM or equivaent software is used to
analyze the study, this model should produce the same confidence intervals as the model with
Period (nested within Group).

6. If the Group-by-Treatment interaction test is not statistically significant (p 3 0.1), only the
Group-by-Treatment term can be dropped from the statistical model.

7. If the Group-by-Treatment interaction is statistically significant (p < 0.1), DBE requests
that equivalence be demonstrated in one of the groups, provided that the group meets
minimum requirementsfor a complete bioequivalence study.

8. DBE cautionsthefirm that statistical analysisfor bioequivalence studies dosed in more
than one group should commence only after all subjects have been dosed and all
phar macokinetic parameters have been calculated. Statistical analysisto determine
bioequivalence within each dosing group should never beinitiated prior to dosing the
next group; otherwise the study becomes one of sequential design.

9. If ALL of thefollowing criteria are met, it may not be necessary to include Group-by-
Treatment in the statistical modd!:

the clinical study takes place at one site;

all study subjects have been recruited from the same enrollment pool;

al of the subjects have similar demographics;

al enrolled subjects are randomly assigned to treatment groups at study outset.

In thislatter case, the appropriate statistical model need include only the factors
Sequence, Period, Treatment, and Subject (nested within Sequence).

10. Please be advised that the above comments ar e subject to revision by the Division of
Bioequivalence.

Barbara M. Davit, Ph.D.
Team Leader

Review Branch 111

Division of Bioequivalence

Rabinandra Patnaik, Ph.D.
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Deputy Division Director
Division of Bioequivalence

Concur: Date:
Dale P. Conner, Pharm.D.
Director
Division of Bioeguivaence

v:\new\firmsnz\ppd\control $\98-392a.doc
cc: HFD-630, HFD-650 (Director), HFD-658 (Davit), Drug File, Division File
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Bl OEQUI VALENCE DEFI CI ENCY

ANDA: 203286

APPLI| CANT: Zydus Pharnmaceuticals (USA) Inc.

DRUG PRODUCT:  Mesal anmi ne Del ayed Rel ease Tabl ets USP, 800
ng

The Division of Bioequivalence Il (DB 11) has conpleted its

revi ew of your subm ssion(s) acknow edged on the cover
sheet. The follow ng deficiencies have been identified:

1

Reference ID: 3404865

We can not |ocate the individual data for conparative
di ssolution testing in 0.1 NHO followed by pH 4.5
Acet ate buffer.

. Due to the high variability of your submtted

di ssolution data conducted in nultimedia, an f2 test
using nmean profiles of test vs. reference |isted drug
(“RLD") is not sufficient as per the CDER Cui dance for
| ndustry: Dissolution Testing of | medi ate Rel ease
Solid Oral Dosage Forns (“Dissolution Guidance”).
Therefore, we calculated the f2 netric (an f2
confidence interval) using a bootstrappi ng nethod for
t he dissolution profile conparison. For general
information on this approach, please refer to Shah et
al. In Vitro Dissolution Profile Conparison-Statistics
and Analysis of the Simlarity Factor, f2.

Phar maceuti cal Research (1998) Vol. 15, No.6, page
889- 896.

For the test products, the nean values (f2) in pH 6.8
and pH 7.5 phosphate buffer are |ower than 50 and the
| oner bound of 90% confidence interval (“Cl”) for the
f2 test conparing test vs. RLDin pH 6.8, pH 7.2, and
pH 7.5 phosphate buffer is |ower than those conparing
the RLD against itself under the sanme conditions.
These val ues suggest that the dissolution profiles of
the test product are significantly different from

t hose of the corresponding reference under these
conditions. Your dissolution data in pH 6.8, 7.2 and
7.5 are not acceptable.



3.

Reference ID: 3404865

To address why the test product is different fromthe
RLD product, please repeat conparative dissolution
testing on your fresh test product using a |larger
sanple of tablets to provide a better estimate of the
mean difference, or take other appropriated steps as
necessary to reduce the variability for the purpose of
achi eving accurate f2 cal cul ati on.

The dissolution testing should be conducted on at
least 24 tablets (nore if necessary) of the test
product and at least two |lots of unexpired RLD product
(using 12 tablets per lot) using the follow ng nethod
as specified in the FDA Cuidance on Mesalam ne (800

ng) :

Appar at us: USP Apparatus |1 (paddle)

Pretreatnment Stage: 2 hours in 0.1 N HO at 100
rpm

Eval uati on St age:

Each of

(1) pH 4.5 Acetate buffer at 50 rpm
(2) pH 6.8 Phosphate buffer at 50 rpm
(3) pH 7.2 Phosphate buffer at 50 rpm
(4) pH 7.5 Phosphate buffer at 50 rpm

Vol ume: 900 nL

Tenperature: 37°C

Sanple tinmes: 0, 10, 20, 30, 45, 60, 75, 90,
120, 150, 180, 240, 300, and 360 m nutes or as
needed for profile conparison

Pl ease submt individual dissolution data as well as
t he nean, range, %oefficient of variation (CV) at
each tinme point for the total nunbers of tablets
tested including dates of dissolution testing,
manuf act ure date and expiration date as applicabl e.

The DB Il will performan f2 test on your submtted

di ssolution data. If the variability of the

di ssolution data is such that nean data cannot be used
for the f2 test, as per the Dissolution Guidance, we
w Il use the above-referenced bootstrappi ng approach.

For the bootstrappi ng nmethod, sanpling with
repl acenent is used for creating 10,000 replicates of
test and reference products. The nmeans of the test



Reference ID: 3404865

and reference units at each tinme point for each
replicate are obtained and used for f2 cal cul ation.
The 90% confidence intervals of the f2 values are

cal cul ated using the percentil e approach as descri bed
in the Shah et al. reference. Simlar procedure can be
foll owed for conparing reference vs. reference
product s.

Pl ease note only one neasurenent after 85% di ssol ution
of both the products should be included in the f2
cal cul ati on.

Sincerely yours,

{See appended el ectroni c signhature page}

Ethan M Stier, Ph.D., R Ph

Acting Director

Di vi sion of Bioequival ence 11

O fice of Generic Drugs

Center for Drug Eval uation and Research



4.8 Outcome Page

ANDA: 203286

Reviewer: Ren, Ping Date Completed:
Verifier: : Date Verified:
Division: Division of Bioequivalence
Description: Mesalamine Delayed Release Tablets USP, 800 mg
Productivity:
L etter Productivity ... |Subtota
ID Date Category Sub Category |Productivity |
20919 |7/12/2011 Bioequivalence |Fasting Study 1 1
Study Edit |Delete
(REGULAR)
20919 |7/12/2011 Bioequivaence |Fed Study 1 1
Study Edit Delete
(REGULAR)
20919 |7/12/2011 Bioequivalence |In Vitro Study 1 1
Study (other dosage .
(REGULAR) [forms, each Edit Delete
study type)
20919 |7/12/2011 Bioequivalence |In Vitro Study 1 1
Study (other dosage .
(REGULAR) [forms, each Edit Delete
study type)
20919 |7/12/2011 Bioequivalence |In Vitro Study 1 1
Study (other dosage .
(REGULAR) [forms, each Edit Delete
study type)
20919 |7/12/2011 Bioequivalence |In Vitro Study 1 1
Study (other dosage .
(REGULAR) [forms, each Edit Delete
study type)
20919 |7/12/2011 Bioequivalence |In Vitro Study 1 1
Study (other dosage .
(REGULAR) [forms, each Edit Delete
study type)
| | | Total: 7

Enter Review Productivity and Generate Report

Typical BE Study Applications
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BE Study Fasting and Fed

Clinical (Common to al APIs)

Bioanalytical (API 1)

Statistical Analysis (APl 1)

Fasting Study Total

Clinical (Common to al APIs)

Bioandytical (API 1)

Statistical Analysis (APl 1)

Fed Sudy Total

In vitro Dissolution

Multi media Dissolution

O U= W FPIFPIWRFIFF

Dissolution waiver

Others

[EEY
[H

Sudy Summary Total
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

PING REN
11/12/2013

MINGLEI CUI
11/12/2013

ETHAN M STIER
11/15/2013
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DIVISION OF BIOEQUIVALENCE DISSOLUTION REVIEW

| ANDA No. 203286
‘ Drug Product Name Mesalamine Delayed Release Tablets USP
‘ Strength (s) 800 mg
‘ Applicant Name Zydus Pharmaceuticals (USA) Inc.
3 3 g
Addeecs 73. Route 31 North.

Pennington, NJ 08534

Applicant’s Point of Contact

G. Srinivas

Zydus Pharmaceuticals USA Inc.,

73, Route 31 North,
Pennington, NJT 08534

‘ Contact’s Phone Number

609-730-1900

‘ Contact’s Fax Number

‘ Submission Date(s)

609-730-1999

07/12/2011

‘ First Generic

Yes

‘ Reviewer Z.7. Wahba, Ph.D.
| Study Number (s) # MSN-P0-732 # MSN-P0-733
‘ Study Type (s) Fasting Fed
‘ Strength(s) 800 mg 800 mg
‘ Clinical Site Algorithme Pharma Inec.
Algorithme Pharma Inc.
- . 1200 Beaumont Ave.
Sl S s Mount-Royal. Quebec. Canada
H3P 3P1
(b) (4)
Analytical Site
Analytical Address
OVERALL REVIEW
RESULT INADEQUATE
BIOEQUIVALENCE STUDY
TRACKING/SUPPORTING STUDY/TEST TYPE STRENGTH REVIEW RESULT
DOCUMENT #
1 Fasting 800 mg PENDING
1 Fed 800 mg PENDING
1 DISSOLUTION 800 mg INADEQUATE

Reference ID: 3088639




EXECUTIVE SUMMARY

Thisisareview of the dissolution testing data only.

Thereis a USP method for this product. The firm’s dissol ution testing data with the USP
method are acceptable. The DB |1 acknowledges that the firm will follow the USP
method and specifications.

The firm has conducted acceptabl e dissolution method validation for Mesalamine.

The submitted Long Term Storage Stability (LTSS) datais not sufficient to cover the
maximum storage period of the fasting (#M SN-P0-732) and fed (#M SN-P0-733)
bioequivalence (BE) studies. The firm isrequested to submit sufficient LTSS to cover at
least the maximum storage period (116 days) of the BE studies samples for Mesalamine.
The firm submitted all the requested summary bio-tablesin MSWord format.

The DB 11 will review the fasted and fed BE studies at a later date.

Reference ID: 3088639



Table 1: SUBMISSION CONTENT CHECKLIST

Information

2,
e

N/A

Did the firm use the USP dissolution method

‘ Did the firm use the FDA-recommended dissolution method

Did the firm use 12 units of both test and reference in dissolution testing

Did the firm provide complete dissolution data (all raw data, range,

mean, % CV, dates of dissolution testing)

‘ Did the firm conduct dissolution testing with its own proposed method

Is FDA method in the public dissolution database (on the web)

SAS datasets | Plasma concentrations
submitted to the PK parameters

electronic Fed BE study
document room ‘

‘ PK parameters

‘ Fasting BE study

Plasma concenftrations

(edr) . ‘ PK parameters
Other study

D|0RRIRRIO0l B |=KRO|E

Plasma concentrations

Are the DBE Summary Tables present an in either
PDF and/or MS Word Format?

4

OO0 00000RKR| O |O|0O)10O

O

XX OO0O0OXO O 00X

Is the Long Term Storage Stability (LTSS) sufficient to cover the

If any of the tables are missing or incomplete please indicate that in the comments
and
request the firm to provide the complete DBE Summary Tables 1-16.

maximum storage time of the study samples?

If the LTSS is NOT sufficient please request the firm to provide the necessary data.
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II.

DISSOLUTION METHOD VALIDATION

Information Requested

Bioanalytical method validation
report location

Analytical method validation is attached in section 3.2.P.5.3
(Validation of analytical procedures) of Module 3

‘ Analyte:

Study Report Number

Method description

Mesalamine

Analytical method validation for Dissolution by UV of Mesalamine
Delayed Release Tablets USP for strength 800 mg

(b) (4)

Standard curve concentrations
(units/mL)

Linearity Results

Table 4 (for 0.1N HCI)

| Linearity Level

Concentration of Mesalamine in yg/mL | Absorbance at 302 nm

L 0% 1.5980 0.044 |
40% 63920 ] 0.160 |
60% 9.5880 0243 |

8% 12780 0.322

| 100% | 15.9800 0376 |

| 120% | 19.1760 0.448

The plot was found to be linear with a correlation co-cfficient of 0.99820.

Table 5 (for pH 6.0 Ph

phate Buffer)

| Linearity Level  Concentration of Mesalamine in pg/ml, | Absorbance at 330 nm
10% 0.9980 0.013
40% 3.9920 0.067
60% | 5.9880 0.099
80% | 7.9840 0.132
100% | 9.9840 0.167
120% | 11.9760 0.192

The plot was found to be linear with a correlation co-efficient of 0.99895,

Table 6 (for pH 7.2 Phosphate Buffer)
Linearity Level Coneentration of Mesalamine in pg/mL | Absorbance at 332 nm
20% B 5.4000 | 0.117
40% 10.8000 T 0217 _
60% 16.2000 (.333
“80% 21.6000 0.446
[ 100% 27.0000 ! 0.557
120% 32.4000 B 0.653
System Suitability and Precision
. Absorbance |
N 0.1 N HCI PH 6.0 Buifer pH 7.2 Buffer
(at302om) (2t 330 nm) (at 332 nm)
1 0.383 0.162 0.554
2 0.382 0.162 0.555
3 0.383 0.163 0.557
4 | 0.383 0.163 0.557
¥ 0.383 0.161 0.558
Average 0.383 0.162 0.556
% RSD 0.1 0.5 0.3
Method Validation for Dissolution | Placebo ___ % Interference from the placebo
bv UV Preparation No. 0.1 N HC1 pH 6.0 Phosphate Buffer | pH 7.2 Phosphate Buffer
! = | (at 2 Hours (at 1 Hour) | (at90minutes) |
| Al | 0.0 0.0 | 0.0
. 2 [ 0.0 0.0 | 0.0
| 3 0.0 0.0 | 0.7
4 0.0 0.0 0.0
s T 00 0.0 02
6 0.0 | 0.0 1 02 |
Mean 0.0 0.0 2
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Method Recovery Recovery for Mesalamine
Table 14
Recavery at LOQ level
| Sample No. | Amount Spiked (mg) | Amount Recovered (mg) .M'_‘
I | 0.0490 07.8
2 - 0.0501 0.0477 %52
3 _ 0.0492 98.2 |
Average - 97.1 |
% RSD 1.} |
Table 15
Recovery at 50 % level
[ Sample No. | Amount Spiked (mg) | Amount Recovered (mg) | % Recovery
; I 0.1010 100.7
2 0.1003 0.1003 100.0
3 0.1013 101.0
[ Average 100.6
| % RSD 0.5
Table 16
Recovery at 100 % level
Sample No. | Amount Spiked (mg) | Amount Recovered (mg) [ % Recovery |
1 0.2009 100.2
2 02005 —0.2004 1000
3 | 0.2048 102.1
Average 100.8
% RSD ] 11
Table 17
Recovery at 150 % level
| Sample No. | Amount Spiked (mg) | Amount Recovered (mg) % Recovery |
| [ | 0.3044 101.2 |
| 2 0.3008 0.3063 101.8 |
! 3 1 0.3044 l 101.2 |
| Average 101.4 |
- % RSD 03|
Method Ruggedness The ruggedness of test method was demonstrated for analyte by

carrying out precision at LOQ level (in terms of Mesalamine) using
second HPLC systems of different make. The precision of the
results obtained using the second HPLC system was evaluated by
computing the percentage relative standard deviation for
Mesalamine. The response for Mesalamine obtained on the second
system is tabulated below.

Precision at LOQ Level

Injection No. Peak Area of Mesalamine

| 12.374
2 14.213
3 14.032
4 3.698
5 11.930
6 15.597

Mean R 13.641

%RSD 9.7

Comments on the Dissolution Method Validation:

The dissolution method validation is acceptable.

Reference ID: 3088639




RL D information (Current Orange Book)

Appl TE RLD || Active Dosage Form; Strength || Proprietary || Applicant

No Code Ingredient Route Name

N021830 Yes ||[MESALAMINE| TABLET, DELAYED 800MG ||ASACOL WARNER
RELEASE; ORAL HD CHILCOTT LLC

USP Dissolution M ethod

*Sour ce of Method (USP, FDA or Firm)

USP

Medium Acid Stage: 0.1N HCI
Buffer Stage |: pH 6.0 Phosphate Buffer
Buffer Stage I1: pH 7.2 Phosphate Buffer
Volume (mL) Acid Stage: 500 mL
Buffer Stage : 900 mL
USP Apparatustype USP 2 (Paddle)

Rotation (rpm)

Acid Stage: 100 RPM 2 hours
Buffer Stage |: 100 RPM 1 hour
Buffer Stage I1: 50 RPM 90 minutes

USP-recommended specifications

*Note: Also per DARRTS ANDA

Acid Stage: NMT 1% in 2 hours
Buffer Stage |: NMT 1% in 1 hour
Buffer Stage I1: NLT 80% (Q) in 90 minutes

(b) (4

Firm’s summary Dissolution testing conditions (provided by the firm)

Rationale
Apparatus USP-I1 (Paddle) The dissolution
Medium pH 1.2, 0.1N HCl (Acid Stage) followed by pH 6.0 method, limit and
Phosphate buffer (Buffer Stage 1) followed by pH 7.2 parameter are
Phosphate buffer (Buffer Stage I1) based on USP
Volume 500 mL for Acid Stage, 900 mL (Buffer Stage ) monograph of this
900 mL (Buffer Stage 1) drug product.
Speed 100 RPM (Acid stage and Buffer Stage 1),
50 RPM (Buffer Stage I1)
Time 2 Hours (Acid Stage), 1 Hour (Buffer Stagel)
90 Minutes (Buffer StageIl)
Temperature 37°C+£0.5°C

Specification: Acceptance criteriafor dissolution as per given below:
Acid Stage (2 hour): Not more than 1.0 %
Buffer Stage | (1 hour): Not more than 1.0 %
Buffer Stage 11 (90 Minutes): Not less than 80% (Q) of the labeled amount
of Mesalamine is dissolved in 90 Minutes.
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Table 2: SUMMARY OF IN VITRO DISSOLUTION DATA

Dissolution Conditions Apparatus: USP-II (Paddle)
Speed of Rotation: 50 RPM
Medium: 0.INHCI  ®® (50 9 hours) followed by pH 6.0 Phosphate buffer (for 1 houss) followed by pH 7.2 Phosphate buffer
Volume: 900 ml
Temperature: 37C05C
Firm’s Proposed Specifications Acid Stage: Not more that 1% dissolved 1n 2 hours.

Buffer Stage I: Not more that 1% dissolved 1n 1 hours.
Buffer Stage II: Not less than 80 % (Q) of the labeled amount of Mesalamine 1s dissolved in 90 minutes.

Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. 8A, Moraiya. Tal.: Sanand. Dist, Ahmedabad — 382 210
(Name, Address)
Study Testing Product ID '\ Batch No. Dosage No. of Collection Times (Minutes) Study
Ref No. Date (Test-Manufacture Date) Strength Dosage Report
(Reference—Expiration Date) & Form Units 2 hour 1 hour 15 30 45 60 90 Location
Study June 27, Mesalamine Delayed Release 800 mg 12
Rep 2011 Tablets USP, 800 mg Tablet M o8 al et | do:t 33 fed 1006
# Lot No - EMK150 ol
Mfg Date: March. 2010 Range
Refer
%CV 233.5 1595 82.1 60.0 419 31.7 6.2 Module
Study Tune 27, ASACOL® HD (Mesalamine) 800 mg 12 5313
Report 2011 Delayed Release Tablets USP, Tablet Mean &0 o1 b 02 ook 2.0 5.6
# 800 mg (b) (4)
Lot No: 44266153 Range
Expiry : 03/2013
%CV | B35 1846 142 8 104.0 452 184 1.2

F2:51.20

Dissolution Conditions:

Medium : 900 mL., Phosphate buffer pH 7.2

Apparatus : USP-II (Paddle)

RPM : 50

Temperature : 37 C+ 05 C

Acceptance Cntenia: Acid Stage: Not more that 1% dissolved 1n 2 hours.

Buffer Stage I: Not more that 1% dissolved 1 1 hour.

Buffer Stage IT: Not less than 80 % (Q) of the labeled amount of Mesalamine 1s dissolved 1n 90 munutes.
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V.

COMMENTS:

Thereis a USP method for this product. The firm’s dissolution testing data with
the USP method are acceptable. The DB Il acknowledges that the firm will follow
the USP method and specifications.

The firm has conducted acceptabl e dissolution method validation for Mesalamine.

The submitted Long Term Storage Stability (LTSS) datais not sufficient to cover
the maximum storage period of the fasting (#M SN-P0-732) and fed (#M SN-PO-
733) bioequivalence (BE) studies. The firm isrequested to submit sufficient
LTSS to cover at least the maximum storage period (116 days) of the BE studies
samples for Mesalamine.

The firm submitted all the requested summary bio-tablesin MSWord format.

The DB 11 will review the fasted and fed BE studies and the waiver request at a
later date.

DEFICIENCY COMMENTS:

The submitted Long Term Storage Stability (LTSS) datais not sufficient to cover
the maximum storage period of the fasting (#M SN-P0-732) and fed (#M SN-PO-
733) bioequivalence (BE) studies. The firm isrequested to submit sufficient
LTSS to cover at least the maximum storage period (116 days) of the BE studies
samples for Mesalamine.

RECOMMENDATIONS:

Thein vitro dissolution testing conducted by Zydus Pharmaceuticals (USA) Inc. on its
test product, Mesalamine Delayed Release Tablets USP, 800 mg is acceptable. The test
product meets the USP following dissol ution specifications.

Acid Stage: NMT 1% in 2 hours
Buffer Stagel: NMT 1% in 1 hour
Buffer Stage Il: NLT 80% (Q) in 90 minutes

Reference ID: 3088639



BIOEQUIVALENCE DEFICIENCIES

ANDA : 203286

APPLICANT: Zydus Pharmaceuticals (USA) Inc.

DRUG PRODUCT: | Mesalamine Delayed Release Tablets USP, 800
mg

The Division of Bioequivalence II (DB II) has completed its
review of the dissolution testing portion of your
submission acknowledged on the cover sheet. The review of
the bioequivalence (BE) studies will be conducted later.
The following deficiency has been identified:

The submitted Long Term Storage Stability (LTSS) data is
not sufficient to cover the maximum storage period of the
fasting (#MSN-P0-732) and fed (#MSN-P0-733) bioequivalence
(BE) studies. Please submit sufficient LTSS to cover at
least the maximum storage period (116 days) of the BE
studies samples for Mesalamine.

Sincerely yours,
{See appended electronic signature page)

Barbara M. Davit, Ph.D., J.D.

Acting Director

Division of Bioequivalence II

Office of Generic Drugs

Center for Drug Evaluation and Research
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VI. OUTCOME

ANDA: 203286

Completed Assignment for 203286 1D: 16035

Reviewer: Wahba, Zakaria Date Compl eted:

Verifier: , Date Verified:

Division:  Division of Bioequivalence

Description:

Productivity:

ID |Letter Date|Productivity Category |Sub Category Productivity |Subtotal ‘
16035 [7/12/2011 |Dissolution Data  |Dissolution Review |1 1 |

| | | | Bean Total: |1 |

DIVISION OF BIOEQUIVALENCE 2 REVIEW COMPLEXITY SUMMARY
ANDA 203286

Dissolution Review
Dissolution Review 1

Dissolution Review Total 1

Reference ID: 3088639




This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

ZAKARIA Z WAHBA
02/16/2012

MOHEB H MAKARY
02/16/2012

ETHAN M STIER on behalf of BARBARA M DAVIT
02/16/2012
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 203286

OTHER REVIEWS




MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: July 30, 2014

TO: Ethan M. Stier, Ph.D., R.Ph
Director (Acting)
Division of Bioequivalence-I1I
Office of Generic Drugs

FROM: Sripal R. Mada, Ph.D.
BE Branch
Division of Bioequivalence and GLP Compliance
Office of Scientific Investigations

THROUGH: Sam H. Haidar, Ph.D., R.Ph.
Chief, BE Branch
Division of Bioequivalence and GLP Compliance
Office of Scientific Investigations

William H. Taylor, Ph.D.

Director

Division of Bioequivalence and GLP Compliance
Office of Scientific Investigations

SUBJECT: Review of EIR covering studies (ANDA 204-299 and ANDA
203-286), inspection utilizing biocequivalence
surveillance approach

(b) (4)

(b) (4)

Table of Contents

Summary
Recommendation
Inspectional Findings
Final Site Classification
. Attachments

g w N
w wwwr

1. Summary

At the request of Division of Bioequivalence-II (DBE-II), Office of
Generic Drugs (0OGD), the Division of Bioequivalence and GLP Compliance
(DBGLPC) inspected both clinical and analytical portions of the above
applications wutilizing a Dbioequivalence surveillance approach. A
summary of the inspected studies is provided below.

Reference ID: 3601953



(b) (4)

(b) (4)

Review | Application | Studies Facility Drug Sponsor Recommend

Div. Product
DBE-II ANDA 204-299 BA111334 | Clinical Zolpidem Novel Acceptable
Ethan 27-01 and Tartrate Laborato
M. and Analytical | Sublingual ries,
Stier BA111334 Tablets, 1.75 | Inc.

28-01 and 3.5 mg
DBE-II ANDA 203-286 MSN-PO- Analytical | Mesalamine Zydus Acceptable
Ethan 732 and Delayed Pharmace
M. MSN-PO- Release uticals,
Stier 733 Tablets, USP, | USA Inc.
800 mg

The FDA inspectors

planned and included the following studies for the

audit

BA11133427-01:

(b) (4)

“An open label, randomized, two-period, two-treatment,

BA11133428-01:

two-sequence, crossover, balanced, single dose oral
bioequivalence study of Zolpidem Tartrate Sublingual
Tablets 3.5 mg of Novel Laboratories Inc., USA and
INTERMEZZO® (Zolpidem Tartrate) Sublingual Tablets 3.5
mg of Transcept Pharmaceuticals, Inc., CA 94084 in
healthy adult human subjects under fasting conditions”

“An open label, randomized, two-period, two-treatment,

two-sequence, crossover, balanced, single dose oral
bioequivalence study of Zolpidem Tartrate Sublingual
Tablets 3.5 mg of Novel Laboratories Inc., USA and
INTERMEZZO® (Zolpidem Tartrate) Sublingual Tablets 3.5
mg of Transcept Pharmaceuticals, Inc., CA 94084 in
healthy adult human subjects under fed conditions”

MSN-P0-732: “Single Dose, Partial Replicate, Crossover
Comparative Bioavailability Study of Mesalamine 800 mg
Delayed-Release Tablets in Healthy Male and Female
Volunteers under Fasting State”

MSN-P0-733: “Single Dose, Partial Replicate, Crossover

Comparative Bicavailability Study of Mesalamine 800 mg
Delayed-Release Tablets in Healthy Male and Female
Volunteers under Fed State”

The FDA inspectors covered clinical portion of study #BA11133427-01, and
analytical portions of studies #MSN-P0-732 and #BA11133427-01. The
selection of studies for this BE surveillance inspection was based on

pre-set,

risk-based criteria.
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(b) (4)
(b) (4)

2. Recommendation

ANDA 204-299:

The clinical data from study BA11133427-01, and analytical data from
studies BA11133427-01 and BA11133428-01 are acceptable for review.

ANDA 203-286:

The analytical data from studies MSN-P0-732 and MSN-P0-733 are acceptable
for review.

3. Inspectional Findings

Following the inspection by Gopa Biswas, Ph.D (0OSI) and Scott B.
Laufenberg (ORA, OIP, India Office) (0) ()

b) (4 s
(M), there were no significant

observations at the clinical site and no Form FDA-483 was issued.

4, Final Site Classification

(b) (4)

cc:

0SI/Kassim
OSI/DBGLPC/Taylor/Dejernett/Johnson/Fenty-Stewart/Nkah
0SI/DBGLPC/GLPB/Bonapace/Dasgupta
OSI/DBGLPC/BB/Biswas/Mada/Choi/Skelly/Haidar
OPS/0OGD/DBEII/Stier/Kreger/Mahadevan

ORA/OIP, India Office/Laufenberg

ECMS: Cabinets/CDER OC/0SI/Division of Bioequivalence & Good
Laboratory Practice Complianc%g&nspections/BE Program/Analytical
sites/

Draft: SRM 07/17/2014
Edits: YMC 07/29/2014; SHH 07/29/2014

OSI FILE# BE6575; 0:\Bioequiv\EIRCover\204299 nov zol.doc
FACTS: 8737064

OSI FILE# BE6322; 0:\Bioequiv\EIRCover\203286 zyd mes.doc
FACTS: 1391158

5. Attachments none
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This is a representation of an electronic record that was signed
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: September 09, 2010

TO: Johnny Y oung, R.Ph.
Office of Generic Drugs (OGD)
DLPS/RSS

FROM: Sushanta K. Chakder, Ph.D.

Supervisory Pharmacologist
Division of Gastroenterology and Inborn Errors Products (DGIEP)

Through: Andrew Mulberg, M.D.
Deputy Division Director
Division of Gastroenterology and Inborn Errors Products (DGIEP)

SU BJECT: - Consult Request from the OGD for assessment of safety of the proposed level of
Eudragit s ?“in Mesaamine Del ayed Release Tablets USP, 800 mg (Zydus Pharma USA Inc.)
(ANDA 203286; Consult No. 2011-0543).

Attached, please find the review of the consult request (#2011-0543) for safety assessment of the
proposed level of Eudragit S ®®in Mesalamine Delayed Release Tablets USP, 800 mg.

Sushanta K. Chakder, Ph.D.
Supervisory Pharmacologist, DGIEP

CC:

DGP
DGIEP/WIshihara
DGIEP/BStrongin
OGD/JY oung
OGD/TTran
DGP/AMulberg
DGP/SChakder

Reference ID: 3013132



ANDA 203286

Safety Assessment of the Proposed Eudragit S e (Methacrylic Acid Copolymer, Type B)
Levels in Mesalamine Delayed Release Tablets.
(ANDA 203286; Consult No: 2011-0543)

Background: Zydus Pharmaceuticals USA Inc. submitted an ANDA (ANDA # 203286)
application for Mesalamine Delayed Release Tablets (800 mg). Each Mesalamine Delayed
Release Tablet contains @@t Eudragit S| ®® The proposed daily dose of the Mesalamine
Delayed Release Tablets 1s 6 tablets a day (2 tablets 3 times a day). Thus, the maximum daily
Eudragit S @9intake from Mesalamine Delayed Release Tablets would be e o=
The proposed amount of Eudragit S ©¢

1 the existing approved Drug Products Database (IIG). The Office
of Generic I{)tﬂi]gs has sent a consult to DGIEP for nonclinical safety assessment of the level of
Eudragit S| in the proposed formulation of Mesalamine Delayed Release Tablets.

The composition of Mesalamine Delayed Release Tablets (800 mg) is provided in the Sponsor’s
Table below.

Reference ID: 3013132



ANDA 203286

LY ntitaive composition of Mesalamine Delaved Release Tablets USP, 800 mg:

Mesalamine, USP
Sodium Starch Glycolate, NF
Colloidal Silicon Dioxide. NE| @@
| Magn esitm Stearate. NF

Microcrystalline Cellulose, NF|
Povidone . ®@yusp

Sodium Starch GlyeolateNE. 2
TaleUsPl @8 0000000000000 |
Colloidal Silicon Dioxide NF | )

| Magnesium Stearate, NF

Methacrylic Acid Copolymer, NF - Type B (Eudragit S [ ®@
Talc, USP

Acetyltributyl Citrate.
Titanium Dioxide, USP
Ferric Oxide Red. NF

Isopropyl Alcohol. USP

Opacode
Isopropyl Alcohol, USP*

NONCLINICAL STUDY REPORTS SUBMITTED:

The sponsor submitted full reports of two 6-month oral toxicity studies in rats, a 6-week oral
toxicity study in male mice and a 6-week oral toxicity study in rabbits with Eudragit S = ®® In
addition, summary report of a non-GLP feeding study of Eudragit L -and Eudragit S| @@
rats, a bacterial reverse mutation assay (Ames test) and an embryofetal development study in rats
were submitted.

General Toxicology:

Reference ID: 3013132



ANDA 203286

Feeding Experiments with Eudragit L and Eudragit Sin Rats:

The sponsor submitted a summarized report of afeeding study of Eudragit L and Eudragit Sin
rats. Three groups (30 animals/group) of rats were fed pan-coated (two groups) or uncoated (one
group) barley for about one month. However, the animals de-husked the barley and ate the
grains, and it was not possible to determine how much lacquer was taken by the animals. The
animals were then given a granulated standard rat feed to with a mixture of lactose and pan
coating lacquers containing a 5% mixture of Eudragit L and Eudragit Sin equal ratios were
added. Group 1 and Group 2 animals consumed approximately 3.1 mg and 15.5 mg of lacquer
solid/animal/day. Group 3 (control) animals received a standard diet. All animals gained normal
body weight during the study. Macroscopic examination of all tissues and microscopic
examination of the liver did not reveal any adverse effects related to Eudragit.

Thiswas not a standard toxicology study and is not useful in assessing the safety of Eudragit S
(b) (4)

Six-Month Oral Toxicity Studiesin Rats:

Two 6-month repeat dose oral (gavage) toxicity studies with Eudragit S® in rats were
submitted in this submission.

In the first 6-month oral toxicity study of Eudragit S®® in rats, 0, 200, 600 and 1500 mg/kg/day
doses were administered once daily to four groups (25 animals/sex/group for the main study) of
Wistar rats. Subgroups of 10 animals/sex/group from the control and high dose groups were
assigned to a4-week treatment-free recovery period. In this study, the NOAEL was not
established, because an activation of the thyroid epithelium was observed at all doses. The
severity and the incidence of the effect on the thyroid gland was dose related and was not
reversible at the end of the 4-week recovery period. In addition, a decreasein the liver weight
was observed at all doses, and an increased incidence of peripheral fatty degeneration pattern of
liver cells was observed at the high dose.

The second study was conducted to determine whether oral administration of Eudragit S®® at
doses lower than 200 mg/kg/day produces morphological changes in the thyroid glands of rats.
The previous study in rats showed an activation of thyroid epithelium in rats at 200 mg/kg and
higher doses of Eudragit S®®.

In this 6-month oral toxicity study (Project No. 3-4-120-89; GL P compliant), groups of male and
female Wistar rats (15 males and 15 females in each group; 6 weeks of age at the beginning of
dosing; body wt. 132-169 g for males, 111-142 g for females) were administered Eudragit S @
at dose levels of 0, 10, 30, 100 mg/kg/day once daily by oral gavage for 6 months. Control
animals received the vehicle (purified water). No treatment-related clinical signs were observed
in any group. There were no treatment related mortalities, one animal from the 10 mg/kg group
died after 15 weeks of dosing due to a gavage error. No significant changesin food
consumption, body weight, hematology, gross pathology or organ weight were observed in any
group. Histopathological examination of the thyroid gland did not show any test article related
changes. Thus, the 100 mg/kg/day dose was the NOAEL for Eudragit S ®® in this study.

Reference ID: 3013132
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Six-Week Oral Subchronic Toxicity Study in Male Mice (IBR Project No. 2-1-772-87)

In a 6-week oral toxicity study of Eudragit S @ in male NMRI (SPF Han) mice, 0, 100, 600
and 1500 mg/kg QD doses were orally administered to groups of animals (12 animals/group).
Thyroids were slightly activated at the 1500 mg/kg dose, and a tendency towards activation was
observed at the 600 mg/kg dose. No effect on the thyroid gland was observed at the low dose of
100 mg/kg/day. Thus, the 100 mg/kg/day dose was the NOAEL 1n this study.

Six-Week Oral Toxicity Study in Rabbits:

In a 6-week oral toxicity study in New Zealand white rabbits (6 males and 6 females/group),
Eudragit S ®“was administered by oral gavage at 0, 100, 600 and 1500 mg/kg/day doses.

There were no mortalities in any group. No treatment-related effects on clinical signs, body
weight, food consumption, hematology, or organ weights were observed. Histopathology
examinations showed dose-related activation of the thyroid epithelium in the mid- and high-
dose groups. The NOAEL was 100 mg/kg/day 1in this study, and the thyroid gland was the target
organ of toxicity.

Genetic Toxicology: EUDRAGIT S ®* was not mutagenic in the bacterial reverse mutation

(Ames test) assay in the presence or absence of metabolic activation.

Experiments to Determine the Effect of 2577 G and 2697 on Pregnant Rats and Their
Fetuses

Twenty pregnant Wistar rats were administered 1000 mg/kg/day doses of 2577 G and 2697 from
gestation day 6 through gestation day 16. No adverse effects on maternal animals or fetuses
were reported. However, the compounds used in this study were identified by their code names,
and it is not known whether Eudragit S ®® was one of them used in the study.

In another study, Eudragit S ®®and Eudragit L ®“ did not show any teratogenic potential in
rats at an oral dose of 500 mg/kg/day.

SUMMARY AND EVALUATION:

Eudragit S @9 formulations to

deliver drugs in the intestine. Zydus Pharmaceuticals, USA Inc. submitted ANDA 203286 in the
OGD for Mesa{ﬁ&g}nine Delayed Release Tablets. Each Mesalamine Delayed Release Tablet
contains of Eudragit S ®% . The proposed daily dose of the Mesalamine Delayed
Release Tablets 1s 6 tablets/day (2 tablets 3 times a day). Thus, the maximum daily amount of
Fudragit S @ intake from the Mesalamine Delayed Release Tablets would be 8 6=
@@ The proposed amount of Eudragit S ®
m the existing approved Drug Products Database (IIG). The
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Office of Generic Drugs has sent a consult request to DGIEP for nonclinical safety assessment of

the proposed level of Eudragit S ®* in Mesalamine Delayed Release Tablets.

In support of the safety of the proposed Eudragit S ®® levels in the Mesalamine Delayed
Release Tablet formulation, the sponsor submitted full reports of two 6-month oral toxicity
studies in rats, a 6-week oral toxicity study in male mice and a 6-week oral toxicity study in
rabbits with Eudragit S ®%. In addition, summary report of a non-GLP feeding study of Eudragit
L ®® and Eudragit S ®® in rats, a bacterial reverse mutation assay (Ames test) and an
embryofetal development study in rats were submitted.

Eudragit S ®®is present in a number of FDA approved products as an enteric coating
agent. However, the level proposed in the mesalamine delayed release tablet formulation is
o Eudragit S ®* is considered to be relatively
safe as an enteric coating agent. RS

. In a 6-month oral toxicity study of Eudragit S ®®in rats, thyroid was the target
organ of toxicity, and the NOAEL was identified as 100 mg/kg/day. The 100 mg/kg/day dose
was also 1dentified as the NOAEL in a 6-week oral toxicity study in male mice and a 6-week oral
toxicity study in rabbits. The NOAEL of 100 mg/kg/day provides about 24 times safety margin
for the anticipated daily intake of OOFydragit S @ from the maximum daily
recommended dose of mesalamine (4.8 g/day). Eudragit S ®“ showed no genotoxic potential in

the Ames test, and was not teratogenic in rats.
Thus, from a nonclinical standpoint, there are no safety concerns for the sponsor’s

proposed amount of Eudragit S % in Mesalamine D;be}l(il}yed Release Tablets (800 mg), and the
proposed amount of Eudragit S % per tablet is acceptable.
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Food and Drug Administration Document No.: Version:
CDER / Office of Generic Drugs 4000-LPS-066 02
Document Status: DRAFT
Title: Approval Routing Summary Form Author: Heather Strandberg

Approval Type: Xl FULL APPROVAL [ TENTATIVE APPROVAL [1SUPPLEMENTAL APPROVAL (NEW STRENGTH)

RPM: EA Taylor Team Leader: Taylor

OPI XPI OPII X PIV (eligible for 180 day exclusivity ® Yes 1 No) [0 MOU X RX or L1 OTC

ANDA #: 203286 Applicant: Zydus Pharmaceuticals (USA) Inc.
Established Product Name: Mesalamine Delayed-Release Tablets USP, 800 mg

Basis of Submission (RLD): 021830/Asacol HD
Basis Of Submission Discontinued? Yes [ No
If yes, has FR published indicating the Agency determined the product was not withdrawn for reasons of safety or effectiveness?
Yes [1 FR Notice dated ; Vol. ; No.
No [0 Consult completed but not yet published in FR

(Is ANDA based on an approved Suitability Petition? [ Yes X No, if yes, use SP language in template)
Does the ANDA contain REMS? [ Yes X No (If YES, initiate approval action 6 weeks prior to target action date)

Regulatory Project Manager Evaluation: Date: 7/7/2017

X Date (Received) Acceptable for Filing -- Date 7/13/2011
X Date last Complete Response (CR) letter was issued -- Date 2/3/2017
[ Previously reviewed and tentatively approved (if applicable) --- Date

YES | NO
X 1 | All submissions have been reviewed and relevant disciplines are adequate and finalized in the platform (Date or N/A)
Date of Acceptable Bioequivalence 12/11/2015 If applicable:
e Date of BE Guidance (if any) 6/1/2016 Date of Acceptable Microbiology N/A
Date of Acceptable Labeling 6/22/2017 Date of Acceptable Clinical Review N/A
e  Date of last RLD labeling update 5/5/2016 Date of Acceptable Dissolution 2/16/2012
Date of Acceptable Quality 6/23/2017 Date of Acceptable REMS N/A
e  DMF No(s). 22999 Date(s) Acceptable 7/29/2016
e No outstanding DMF review amendments
e  Date of Acceptable Overall Manufacturing Inspection 6/16/2017
MMA:
X [0 | All amendments submitted to the Agency on or after December 5, 2016 contain (1) a patent certification or section viii
statement, (2) a recertification, or (3) a verification statement per 21 CFR 314.96(d).
O X | Are consults pending for any discipline?
X [0 | OSIS Clinical Endpoint and Bioequivalence Site Inspections are acceptable
O X Is there a pending legal or regulatory issue (refer to Policy Alert Tracker)?
If YES = OGD Policy Lead confirmed ANDA may proceed [1; Memo uploaded (if applicable) []
O X Has there been an amendment providing for a major change in formulation or new strength since filing?
If YES-> Verify a second filing review was completed (if applicable) and that all disciplines completed new reviews []
X O Is ANDA a Priority Approval (First generic, drug shortage, PEPFAR, other OGD Communications priorities)?
If YES - Email OGD Communications Staff or Division liaison 30 to 60 days prior to approval, Date emailed 6/23/2017
Review Discipline/Division and RPM TL Endorsements
X | O | Applicable review discipline/division endorsements completed
X | O | RPM Team Leader endorsement completed

Additional Notes (if applicable)

For DMF 22999 There is a DARRTS NAI dated 3/24/2017 after receipt of an annual report on 8/2/2016
Email from BioPM stating Bio is still adequate after guidance revision uploaded to Quality Check . . . task

Lead Division: Program Management  Effective Date: Page 1 of 6

Evidence of review and approval can be located on the corresponding signature sheet on file with QMS.

Please ensure you are using the most current version of this Form. It is available at:
OGD Approved Controlled Documents SharePoint
http://sharepoint.fda.gov/orgs/CDER-OGD/SitePages/OGD%20Document%20Control.aspx
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Food and Drug Administration Document No.: Version:
CDER / Office of Generic Drugs 4000-LPS-066 02
Document Status: DRAFT
Title: Approval Routing Summary Form Author: Heather Strandberg

ANDA APPROVAL ROUTING SUMMARY ENDORSEMENTS AND FINAL DECISION

1. Division of Legal and Regulatory Support Endorsement Date: 7/11/2017
Name: IM for MHS

Patent/Exclusivity Certification:

OPI X PII O PIIH X PIV [ section viii RLD = Asacol HD NDA#21830 X RX or [J OTC
If Paragraph IV Certification- did applicant: Date Checked in Orange Book#: 7/11/2017

Notify patent holder/NDA holder: Yes X No [

Was applicant sued w/in 45 days: Yes X No [ Type of Letter:

Has case been settled: Yes X No [ X APPROVAL

Applicant addressed all listed exclusivities Yes No [ TENTATIVE APPROVAL
[0 SUPPLEMENTAL APPROVAL (NEW STRENGTH)

Do the patent and exclusivity certifications align? Yes X No [
Have there been any revisions to the use code ~ Yes 1 No X

since the original submission? LETTER RECOMMENDED FOR DRUGS@FDA Yes X No [

Forfeiture Information 180 Day Exclusivity Information
Is a forfeiture memo needed for the first applicant: Yes [1 No X Is applicant eligible for 180 day exclusivity Yes X No [
If yes, the date forfeiture memo was completed X Sole
Date ANDA number 0 Shared
ANDA Exclusivity for each strength: Yes [0 No [

Which strength(s) eligible

Comments: BOS = Asacol HD (NDA 21830) Application submission 7/13/2011 with PIII certifications to the ‘170 and 171 patents
and a PIV certification to the ‘662 patent. Acknowledgment letter signed 9/9/2011.

Amendment 10/11/2011 with copies of PIV return receipts sent via USPS to Warner Chilcott LLC (NJ) x2 and Fitzpatrick Cella Harper
& Scinto (NY) and received 9/27/201, 9/27/2011, 9/28/2011. PIV filing notice also sent via | ®®9/26/2011 to Warner Chilcott LLC
(NJ) x2, Fitzpatrick Cella Harper & Scinto (NY) and an unknown location in Ireland and received 9/27/2011, 9/27/2011, 9/27/2011 and
9/28/2011.

Amendment 10/12/2011 Zydus provided an additional PIV return not included in the 10/11/2011 amendment sent via USPS to Warner
Chilcott Company (PR) and received 10/7/2011.

Amendment 12/5/2011 with a copy of a complaint filed 11/8/2011 in USDC for the District of Delaware, CA# 1:11-cv-01105-UNA, for
infringement of the ‘662 patent. The 30-month stay associated with this complaint would expire 4/7/2014.

Amendment 7/15/2014 Zydus addressed the newly listed ‘302 patent with a PIV certification, as well as revising their certification to the
‘170 and ‘171 patents from PIII to PII (exp. 7/30/2013).

Amendment 7/22/2014 with copies of PIV return receipts for the ‘302 patent sent 7/15/2014 via ®@Warner Chilcott LLC (N,
Fitzpatrick Cella Harper & Scinto (NY), Warner Chiclott PLC (Ireland) and Warner Chilcott Company LLC (PR) and received
7/16/2014, 7/16/2014, 7/17/2014 and 7/16/2014.

Amendment 5/1/2015 Zydus submitted a Stipulation and Order of Dismissal issued 6/9/2014 by the USDC for the District of Delaware,
CA# 1:11-cv-01105, which states the parties have agreed to the terms of a negotiated settlement agreement, and all claims and
counterclaims are dismissed without prejudice. Also included is a press release from Actavis dated 6/9/2014 which announces the
settlement agreement with Zydus for Asacol HD which would allow Zydus to begin marketingtheir generic product 11/15/2015, or
Zydus may commence commercial marketing an AG 7/1/2016 if FDA approval of the ANDA has not been granted by that date.
Amendment 1/13/2016 addressing the newly listed ‘492 patent with a PIV certification.

Amendment 2/25/2016 with submission of . ®®PIV return receipts sent 2/18/2016 to Warner Chiclott (PR), Warner Chilcott LLC
(NJ), Fitzpatrick Cella Harper & Scinto (NY), Allergan Inc. (CA) and Warner Chilcott (Ireland) and received 2/19/2016, 2/19/2016,
2/19/2016, 2/19/2016 and 2/22/2016.

Lead Division: Program Management  Effective Date: Page 3 of 6

Evidence of review and approval can be located on the corresponding signature sheet on file with QMS.

Please ensure you are using the most current version of this Form. It is available at:
OGD Approved Controlled Documents SharePoint
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Food and Drug Administration

CDER / Office of Generic Drugs

Document No.:
4000-LPS-066

Version:
02

Document Status: DRAFT

Title: Approval Routing Summary Form

Author: Heather Strandberg

Amendment 8/5/2016 respons to an OGD request regarding marketing with Zydus stating they launched an AG 8/1/2016.
There are no additional unexpired patents and no unexpired exclusivities listed in the OB for the NDA. There is no pending CP for the

drug product.

With respect to 180-day, Zydus is the first ANDA received with a PIV certification to the NDA and would be eligible for 180-day
exclusivity. However, the ANDA has not received a tentative approval within 30 months of the original submission date and may have
forfeited the exclusivity based upon this issue. Since Zydus commenced commercial marketing of an AG 8/1/2016, this action triggered
their exclusivity and it began to run as of that date and expired 1/28/2017.
This ANDA is eligible for immediate Full Approval and the letter will acknowledge the 180-day exclusivity has expired.

Justification for Full/Tentative Approval: Litigation dismissed and no 30-month stay on the two later listed patents

180 Day Exclusivity Status/Landscape: triggered by marketing of an AG by Zydus

Citizen Petitions Impact: N/A

First Legally Approvable Date: 5/1/2015 when Zydus provided a copy of the dismissal

If Tentative Approval, anticipated full approval date: N/A

Lead Division: Program Management  Effective Date:

Page 4 of 6

Evidence of review and approval can be located on the corresponding signature sheet on file with QMS.

Please ensure you are using the most current version of this Form. It is available at:

OGD Approved Controlled Documents SharePoint
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Food and Drug Administration Document No.: Version:
CDER / Office of Generic Drugs 4000-LPS-066 02
Document Status: DRAFT

Title: Approval Routing Summary Form Author: Heather Strandberg

2. Final Decision Date:
Name/Title:

ANDA received on for the strengths
RTR’d? Yes [1 No [ If yes, RTR’d on and subsequently resubmitted on
Priority Status? Yes [ No [J If yes, prioritization factor is
Basis of Submission

Drug Name

NDA/ANDA#

Applicant Name

Patent/Exclusivity Certifications:
As of , there are no applicable changes in patents/exclusivities for the RLD listed in the Orange Book since Division of

Legal and Regulatory Support Endorsement dated .

On Policy Alert List?
Yes [1 Pending POLICY ALERT BASIS for CLASS/DRUG/ETC (DOCKET NUMBER).
[0 Memo dated from OGDP, SIGNATURE AUTHORITY, states OGD determined LIST DETERMINATION

[J Memo not needed
No [ There are no issues noted on the OGD Policy Alert List as of

[ All relevant disciplines are adequate and endorsements and checklists have been completed.
Additional Comments:

Are there visible alerts in the platform?
] Yes, comment on why alert does not affect OMIR

LJ No
The overall manufacturing inspection recommendation is approve (see screen shot below)

This ANDA is ready for FULL/TENTATIVE APPROVAL.

INCLUDE SNIP OF SUBMISSION FACILITY STATUS VIEW AT THE TIME OF APPROVAL

Lead Division: Program Management  Effective Date: Page 5 of 6

Evidence of review and approval can be located on the corresponding signature sheet on file with QMS.
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Food and Drug Administration
CDER / Office of Generic Drugs

Document No.: Version:
4000-LPS-066 02

Document Status: DRAFT

Title: Approval Routing Summary Form

Author: Heather Strandberg

REFERENCES / ASSOCIATED DOCUMENTS

4000-LPS-041 Processing Approval and Tentative Approval of an Original ANDA

REVISION HISTORY

Version | Effective date | Name Role Summary of changes
01 10/1/2014 Heather Strandberg | Author New Form
02 Kevin Denny Reviser e Update form to reflect revisions to SOP

s (4)Processing Approval and
Tentative Approval of an Original
ANDA, Version 04
Remove content adequately captured
in the platform
Update information captured in the
Division of Legal and Regulatory
Support Endorsement section
Other minor administrative corrections
to format and content

Lead Division: Program Management  Effective Date:
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BACKLOG & COHORT YEAR 1-2 COMPLETE RESPONSE

CHECKLIST**

| RPM: EA Taylor Action Type: CR
DXIRX or ] OTC ANDA #: 203286 Applicant: Zydus Pharmaceuticals (USA), Inc. Cohort Year:
Backlog/FY2011

ANDA Drug Name and Strength: Mesalamine Delayed-Release Tablets USP, 800 mg

Basis of Submission (RLD): NDA021830/Asacol HD Delayed-release Tablets MAPP 5240.3 Priority ANDA: 4
(Is ANDA based on an approved Suitability Petition? [ ] Yes [X] No)

Does the ANDA contain REMS? I:' Yes |X| No (I YES, CR Letter must go through the Safety Review Team; clearance may take 2-3 weeks)

Regulatory Project Manager Evaluation: Date: 1/30/2017
Yes/N/A | No
X [ ] | Have all submissions been reviewed and relevant disciplines finalized in CDER Informatics Platform? (date or N/A)

If applicable:

Date of Last Complete Response 4/29/2016
Date of Microbiology Review N/A

Date of Dissolution Review 11/15/2013 AQ
Date of Clinical Review N/A

Date of REMS Review N/A

Date of Product Quality Review 1/6/2017 IQ - minor
Date of Bioequivalence Review 12/11/2015 AQ (see notes)
Date of Labeling Review 12/15/2016 1Q

Is DMF adequate and/or has the first cycle review been completed (DMF 022999)? AQ per 7/29/2016, annual
report only after this.

Are all consults complete?

Are all issues resolved?

Have all Policy issues (e.g., citizen petitions) been resolved? No alerts per 1/30/2017 DLRS PAL
*If Policy issue, check with OGDP if necessary (e.g., to see whether CP blocks CR issuance).

Is Overall Manufacturing Inspection Recommendation task acceptable/withhold?

XX X (XX X

00| O ||y o

Is OSIS complete (if applicable)? Complete/AQ per 12/11/2015 BE review

Notes (if applicable): BE guidance revision 6/2016 but per 1/31/2016 email from Eva Chan, bio remains adequate

Draft Complete Response Letter

X

[]

Is CR letter drafted and uploaded to “Final Decision” task?

Review Discipline/Division Endorsements

N/A

N/A

[]

If ANDA has a pending citizen petition, did RPM notify and obtain clearance from
Office of Generic Drug Policy at OGDpolicy@fda.hhs.gov? Date

If ANDA contains REMS, did RPM notify and obtain clearance from
REMS Coordinator? Date

Project Close-Out

X

L]

Is CR checklist uploaded into “Quality Check and Close Project” task?

**Entire Complete Response Checklist to be completed by the RPM

DRAFT — April 1, 2015




_/? DEPARTMENT OF HEALTH & HUMAN SERVICES

Sent: 08/05/2016 11:44:32 AM

To: gsrinivas@zydususa.com

CC: edward.taylor@fda.hhs.gov

BCC:

Subject: TARGET ACTION DATE NOTIFICATION on ANDA 203286

Food and Drug Administration
Silver Spring, MD 20993

ANDA 203286

NOTIFICATION --
TARGET ACTION DATE

Zydus Pharmaceuticals (USA), Inc.
73 Route 31 North
Pennington, NJ 08534
Attention: G. Srinivas
Head — Regulatory Affairs

Dear Sir or Madam:

This letter is in reference to your abbreviated new drug application (ANDA) submitted
pursuant to section 505(j) of the Federal Food, Drug, and Cosmetic Act (FD&C Act), for
Mesalamine Delayed-release Tablets USP, 800 mg.

We acknowledge your response to the Complete Response letter dated June 21, 2016.

The Office of Generic Drugs (OGD), Center for Drug Evaluation and Research, Food and
Drug Administration (FDA), is notifying you of our new internal, administrative TARGET
ACTION DATE for the above indicated ANDA.

The Target Action Date is the date by which FDA will strive to provide a communication on
this ANDA. A TAD will be considered met if the applicant receives an Approval, Tentative
Approval, Complete Response (CR) or a complete set of Informational Requests (IRs) by
the action date. A complete set of IRs means that each pending discipline communicated


mailto:edward.taylor@fda.hhs.gov
mailto:gsrinivas@zydususa.com

its comments to the applicant. In that case, the TAD will be met if the last discipline
communicates its IR by the action date.

We note that FDA is not required to inform applicants of Target Action Dates, but is
providing Target Action Dates at this time as a courtesy to help applicants ascertain when
communications may occur for their applications as we implement the Generic Drug User
Fee Amendments of 2012 (GDUFA). Notification of a Target Action Date does not
constitute a commitment or guarantee that we will take action on your application by the
Target Action Date. Any amendments submitted after this notification will affect whether
FDA will provide a communication on the application by the Target Action Date.

GDUFA establishes goal dates for the review of ANDAs submitted beginning October 1,
2014. Target
Action Dates are not GDUFA goal dates.

The Target Action Date for this ANDA is February 28, 2017.

Please contact your Regulatory Project Manager, Edward Taylor at (240) 402-6094 for an
additional status update of your application.

Sincerely,

Edward Taylor

Regulatory Project Manager

OFFICE OF GENERIC DRUGS

Center for Drug Evaluation and Research
U.S. Food and Drug Administration



From: OPEF Facilities Questions

To: Johnson-Nimo. Maya; OPF Facilities Questions
Cc: Taylor, Edward

Subject: RE: ANDA-203286-ORIG-1-AMEND-15

Date: Friday, January 29, 2016 1:23:29 PM

Good afternoon,

An overall rec: Withhold has been entered for this application. Cadila Healthcare Limited, FEI
3002984011 was issued a Warning Letter in December 2015. If language is needed for a CR Letter,
this would be “option B” as it refers to one or more sites that are unacceptable.

Ebern

From: Johnson-Nimo, Maya

Sent: Thursday, January 28, 2016 5:18 PM
To: OPF Facilities Questions

Cc: Taylor, Edward

Subject: ANDA-203286-ORIG-1-AMEND-15

Good Afternoon OPF — | am re-submitting this request as the project TAD (2/22/16) is quickly
approaching. Please review and complete the overall mfr inspection recommendation task for this
application.

Thank you,
Maya

From: Johnson-Nimo, Maya

Sent: Wednesday, November 18, 2015 11:17 AM
To: OPF Facilities Questions

Cc: Taylor, Edward

Subject: ANDA-203286-ORIG-1-AMEND-15

Good Morning OPF — Please review and complete the overall mfr inspection recommendation task.

Thank you,
Maya



BACKLOG & COHORT YEAR 1-2 COMPLETE RESPONSE

CHECKLIST**

| RPM: EA Taylor Action Type: CR

FY2011

E RX or D OTC ANDA #: 203286 Applicant: Zydus Pharmaceuticals (USA). Inc. Cohort Year: Backlog,

ANDA Drug Name and Strength: Mesalamine Delayed-release Tablets USP, 800 mg

Basis of Submission (RLD): NDA021830/Asacol HD Delaved-release Tablets MAPP 5240.3 Priority ANDA: X
(Is ANDA based on an approved Suitability Petition? [ Yes [X] No)

Does the ANDA contain REMS? D Yes g No (If YES, CR Letter must go through the Safety Review Team; clearance may take 2-3 weeks)

Regulatory Project Manager Evaluation: Date: 4/28/2016
Yes/N/A | No
X [] | Have all submissions been reviewed and relevant disciplines finalized in CDER Informatics Platform? (date or
N/A)
If applicable:
Date of Product Quality Review 4/28/2016 10 Daicae Lase Co_mple‘re RESRise SA2008
Date of Bioequivalence Review 12/11/2015 AQ v M@robmlogy . WA
Date of Labeline Review 6/26/2015 A Date of Dissolution Review 11/15/2013 AQ
Q o :
8 Date of Clinical Review N/A
Date of REMS Review N/A
X [] | Is DMF adequate and/or has the first cycle review been completed (DMF 22999)? AQ w/IR 1/6/2016
X [ ] | Are all consults complete?
X [ ] | Are all issues resolved?
< n Have all Policy issues (e.g., citizen petitions) been resolved? No Policy Alerts per 4/22/2016 DLRS list
*If Policy issue. check with OGDP if necessary (e.g.. to see whether CP blocks CR. issuance).
] Is Overall Manufacturing Inspection Recommendation task acceptable/withhold?
= OPF WH confirmation date: 1/29/2016 See confirmation email uploaded to quality check . . . task
= [ 1 | Is OSIS complete (if applicable)? Complete/AQ per 5/19/2015 BE review
Draft Complete Response Letter
] [] | Is CR letter drafted and uploaded to “Final Decision™ task?
Review Discipline/Division Endorsements
N/A | [ | 1f ANDA has a pending citizen petition, did RPM notify and obtain clearance from
Office of Generic Drug Policy at OGDpolicy@fda.hhs.gov? Date
N/A ] If ANDA contains REMS, did RPM notify and obtain clearance from
REMS Coordinator? Date
Project Close-Out
X [ ] | Is CR checklist uploaded into “Quality Check and Close Project” task?
P ty ]

**Entire Complete Response Checklist to be completed by the RPM

DRAFT — April 1, 2015
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_/? DEPARTMENT OF HEALTH & HUMAN SERVICES

ﬁw Food and Drug Administration
Silver Spring, MD 20993

Sent: 02/01/2016 03:01:30 PM

To: gsrinivas@zydususa.com

CC: maya.johnson-nimo@fda.hhs.gov

BCC: Ying.Zhang@fda.hhs.gov, Huiquan.Wu@fda.hhs.gov

Subject: INFORMATION REQUEST for Amendment to Original 203286

Please view the attached document regarding ANDA 203286 and acknowledge receipt of
this information request.

Sincerely,
Maya Johnson-Nimo, MHSA


mailto:Huiquan.Wu@fda.hhs.gov
mailto:Ying.Zhang@fda.hhs.gov
mailto:maya.johnson-nimo@fda.hhs.gov
mailto:gsrinivas@zydususa.com
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Food and Drug Administration
Silver Spring, MD 20993

ANDA 203286
Original ANDA
INFORMATION REQUEST

Zydus Pharmaceuticals (USA) Inc.

Attention: Mr. G. Srinivas, Head Regulatory Affairs
73, Route 31 North

Pennington, NJ 08534

Dear Sir/Madam:

Please refer to your Abbreviated New Drug Application (ANDA) 203286 submitted October 19,
2015 under section 505(j) of the Federal Food, Drug, and Cosmetic Act for Mesalamine Delayed
Release Tablets, 800mg.

We are reviewing the Chemistry section of your submission and have the following comments
and information requests. We request a prompt written response for the deficiencies indicated
below, no later than March 1, 2016 (30 days), in order to continue our evaluation of your ANDA.

Please note, submitting unsolicited information in your response to this Information Request may
have an impact on your Target Action Date.

A. Deficiencies

(b) (4)



b) (4
2. (b) (4)

-End of Deficiencies-

If you do not submit a complete response by March 1, 2016 the review will be closed and the
listed deficiencies will be incorporated in a COMPLETE RESPONSE correspondence.

Send your submission through the Electronic Submission Gateway:
http://www.fda.gov/ForIndustry/ElectronicSubmissionsGateway/default.ntm.

Prominently identify the submission with the following wording in bold capital letters at the top
of the first page of the submission:

INFORMATION REQUEST
Chemistry

Reference #: 216563

If you have any questions, please contact Maya Johnson-Nimo, Regulatory Business Project
Manager, at 301-796-5885 or Maya.Johnson-Nimo@fda.hhs.gov.

Sincerely,

Maya J. Johnson- o
nimo -S

555555

Maya Johnson-Nimo, MHSA

Regulatory Business Process Manager

Office of Program and Regulatory Operations
Office of Pharmaceutical Quality

Center for Drug Evaluation and Research


mailto:Maya.Johnson-Nimo@fda.hhs.gov
http://www.fda.gov/ForIndustry/ElectronicSubmissionsGateway/default.htm

_/? DEPARTMENT OF HEALTH & HUMAN SERVICES

Sent: 10/28/2015 03:04:46 PM

To: gsrinivas@zydususa.com

CC: edward.taylor@fda.hhs.gov

BCC:

Subject: TARGET ACTION DATE NOTIFICATION on ANDA 203286

Food and Drug Administration
Silver Spring, MD 20993

ANDA 203286

NOTIFICATION --
TARGET ACTION DATE

Zydus Pharmaceuticals (USA), Inc.
73 Route 31 North
Pennington, NJ 08534
Attention: G. Srinivas
Head — Regulatory Affairs

Dear Sir:

Please refer to your Abbreviated New Drug Application (ANDA) dated July 12, 2011,
received July 13, 2011, submitted under section 505(j) of the Federal Food, Drug, and
Cosmetic Act for Mesalamine Delayed-release Tablets USP, 800 mg.

We acknowledge your response to the Complete Response letter dated October 19, 2015.

The Office of Generic Drugs (OGD), Center for Drug Evaluation and Research, Food and
Drug

Administration (FDA), is notifying you of our new internal, administrative TARGET ACTION
DATE for the above indicated ANDA.

The Target Action Date is the date by which FDA will strive to provide a communication on
this ANDA. A TAD will be considered met if the applicant receives an Approval, Tentative


mailto:edward.taylor@fda.hhs.gov
mailto:gsrinivas@zydususa.com

Approval, Complete Response (CR) or a complete set of Informational Requests (IRs) by
the action date. A complete set of IRs means that each pending discipline communicated
its comments to the applicant. In that case, the TAD will be met if the last discipline
communicates its IR by the action date.

We note that FDA is not required to inform applicants of Target Action Dates, but is
providing Target

Action Dates at this time as a courtesy to help applicants ascertain when communications
may occur for their applications as we implement the Generic Drug User Fee Amendments
of 2012 (GDUFA). Notification of a Target Action Date does not constitute a commitment or
guarantee that we will take action on your application by the Target Action Date. Any
amendments submitted after this notification will affect whether FDA will provide a
communication on the application by the Target Action Date.

GDUFA establishes goal dates for the review of ANDAs submitted beginning October 1,
2014. Target
Action Dates are not GDUFA goal dates.

The Target Action Date for this ANDA is February 22, 2016.

Please contact your Regulatory Project Manager, Edward Taylor at (240) 402-6094 for an
additional status update of your application.

Sincerely,

Edward Taylor

Regulatory Project Manager

OFFICE OF GENERIC DRUGS

Center for Drug Evaluation and Research
U.S. Food and Drug Administration



Complete Response Letter Checklists

203286 ANDA

Complete Response Letter (not cGMP)

Yes

If any statement is checked NO, STOP and DO NOT issue letter

All relevant discipline reviews are complete and finalized in GDRP

DMF first cycle review(s) complete

DMF Deficiency letter(s) issued to DMF holder(s) prior to ANDA CR issuance OR DMF is adequate 5/14/15

Status of the DMF(s) cited in the Product Quality and Microbiology (if applicable) sections is/are current
—if needed, update DMF deficiencies to reflect current status per DMF Status and ANDA CR Chart Quality def #1

All amendments have been addressed (reviewed or deferred per IQP 4025.02)

There are no pending consults

Received clearance from REMS Coordinator (if applicable)

ANDA is not on hold for “other” reasons (e.g. safety, tamper resistance, abuse deterrent)

Chemistry (Product Quality) deficiencies have been accurately added to CR letter OR Chemistry is adequate 6/19/15

Bioequivalence deficiencies have been accurately added to the CR letter OR Bioequivalence is adequate 5/19/15

MM XONX X XXX

Dissolution deficiencies have been accurately added to the CR letter OR Dissolution is adequate 2/16/12-11/15/13

N/A

Microbiology deficiencies have been accurately added to the CR letter OR Microbiology is adequate (if applicable)

N/A

Clinical deficiencies have been accurately added to the CR letter OR Clinical is adequate (if applicable)

X

Labeling deficiencies have been accurately added to the CR letter OR Labeling is adequate 6/26/2015

D jOogooooooxOa|o| o god|z

EES is acceptable or withheld (if withheld EES provided approval of selected CR template language) OR RPM
followed proper procedure to send with pending inspections Cadila 6/26/15 email

[

OSl is not pending/is not required OR RPM followed proper procedure followed to send with pending inspections
Complete/AQ per 5/19/15 BE review

203286 ANDA MINOR

cGMP Complete Response Letter

Yes

No

If any statement is checked NO, STOP and DO NOT issue letter

All relevant discipline reviews are ADEQUATE and finalized DARRTS (including REMS)

There are no open amendments

There are no pending consults

OSl is adequate/is not pending

O 000
O 000

Received written confirmation from EES staff authorizing issuance of the cGMP CR letter referencing the withheld
facility and approving the selected template language




_/? DEPARTMENT OF HEALTH & HUMAN SERVICES

Sent: 06/15/2015 11:05:03 AM

To: gsrinivas@zydususa.com

CC: carol.yun@fda.hhs.gov

BCC: edward.taylor@fda.hhs.gov; carrie.lemley@fda.hhs.gov
Subject: ANDA 203286 EASILY CORRECTABLE DEFICIENCY

Food and Drug Administration
Silver Spring, MD 20993

Dear Mr. Srinivas:

Please find attached Easily Correctable Labeling Deficiencies for your pending ANDA
203286.

Provide a complete response to these deficiencies as soon as possible but no later than
June 29, 2015. We will not process or review a partial response. Facsimile or e-mail
responses will not be accepted. Prominently identify the submission with the following
wording in bold capital letters at the top of the first page of the submission:

EASILY CORRECTABLE DEFICIENCY
Labeling
REFERENCE # 123198

If you do not submit a complete response by June 29, 2015, the review may be closed and
the listed deficiencies may be incorporated in a COMPLETE RESPONSE correspondence.
For more information, please refer to the guidance for industry, ANDA Submissions —
Amendments and Easily Correctable Deficiencies Under GDUFA, available on FDA'’s
website.

Please acknowledge the receipt of this email to Carol Yun at carol.yun@fda.hhs.gov.

If you have any questions, contact Carol Yun, Labeling Project Manager, at
carol.yun@fda.hhs.gov.

Sincerely,


mailto:carol.yun@fda.hhs.gov
mailto:carol.yun@fda.hhs.gov
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Division of Labeling Review

Office of Regulatory Operations

Office of Generic Drugs

Center for Drug Evaluation and Research
U.S. Food and Drug Administration



EASILY CORRECTABLE DEFICIENCY

ANDA 203286

OFFICE OF GENERIC DRUGS, CDER, FDA
Document Control Room, Metro Park North VII
7620 Standish Place

Rockville, Maryland 20855

APPLICANT: Zydus Pharmaceuticals (USA) Inc. TEL: 609-730-1900

ATTN: G. Srinivas Email: gsrinivas@zydususa.com
FROM: Carol Yun

Dear Mr. Srinivas:

This communication is in reference to your abbreviated new drug application (ANDA), submitted
pursuant to Section 505(j) of the Federal Food, Drug, and Cosmetic Act for
Mesalamine Delayed-release Tablets USP, 800 mg.

We acknowledge receipt of your amendment dated February 24, 2015.

The deficiencies presented below represent EASILY CORRECTABLE DEFICIENCIES identified during
the review and the current review cycle will remain open. You should provide a complete response to
these deficiencies within ten (10) U.S. business days.

Prominently identify the submission with the following wording in bold capital letters at the top of the
first page of the submission:

EASILY CORRECTABLE DEFICIENCY

LABELING

REFERENCE # 123198

If you do not submit a complete response within ten (10) U.S. business days, the review will be closed and
the listed deficiencies will be incorporated in the next COMPLETE RESPONSE. Please provide your
response after that complete response communication is received along with your response to any other
issued comments.

If you are unable to submit a complete response within ten (10) U.S. business days, please contact the
Labeling Project Manager immediately so a complete response may be issued if appropriate.

Please submit official archival copies of your response to the ANDA, facsimile or e-mail responses will not
be accepted. A partial response to this communication will not be processed as an amendment and will not start a
review.

If you have questions regarding these deficiencies please contact the Labeling Project Manager, Carol Yun, at
carol.yun@fda.hhs.gov.

We have completed our review and have the following comments:


mailto:carol.yun@fda.hhs.gov

ANDA 203286
LABELING:

1. CONTAINER- 180s O®
(b) (4)

2. PRESCRIBING INFORMATION
a ®® _ Revise this section to read as follows:
HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use MESALAMINE
DELAYED-RELEASE TABLETS safely and effectively. See Full Prescribing
Information for MESALAMINE DELAYED-RELEASE TABLETS.

MESALAMINE delayed-release Tablets, e

i. 11 DESCRIPTION:
It appears that the imprinting ink is changed from
“Opacode black S-1-17823 in this current submission. Please justify this change with
supporting documents, and/or comment.

(b) (4) to

iii. 12.3 Pharmacokinetics — Gy

(b) 4)

Submit your revised labeling electronically in final print format.

To facilitate review of your next submission, please provide a side-by-side comparison of your proposed
labeling with all differences annotated and explained.

Prior to the submission of your amendment, please check labeling resources, including DRUGS@FDA,
the electronic Orange Book and the NF-USP online, for recent updates and make any necessary revisions
to your labels and labeling.

In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly updates of
new documents posted on the CDER web site at the following address —
http://service.govdelivery.com/service/subscribe.html?code=USFDA 17

Sincerely yours,

Carol  sibtiseme
cn=Carol Yun -S,
0.9.2342.19200300.100.1.1=20013
Yu n _S lssaijZO'\S.OG.WS11:04:29—04‘00‘
Carol Yun, Pharm.D
Labeling Project Manager
Division of Labeling Review
Office of Regulatory Operations
Office of Generic Drugs
Center for Drug Evaluation and Research
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FDA FAX

OFFICE OF GENERIC DRUGS, CDER, FDA
Document Control Room, Metro Park North VII
7620 Standish Place

Rockville, Maryland 20855

TO: ZYDUS PHARMACEUTICALS USA INC  TEL: 609-730-1900

ATTN: G. Srinivas FAX: 609-730-1999

This facsimile is in reference to your abbreviated new drug application(s), submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic Act.

This facsimile is to be regarded as an official FDA communication and unless requested, a hard copy will not be
mailed.

Pages (including cover): 4

SPECIAL INSTRUCTIONS:

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY CONTAIN
INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM DISCLOSURE UNDER APPLICABLE
LAW.

If received by someone other than the addressee or a person authorized to deliver this document to the addressee, you are hereby notified that any
disclosure, dissemination, copying, or other action to the content of this communication is not authorized. If you have received this document in
error, please immediately notify us by telephone and return it to us by mail at the above address.

Reference ID: 3456967



MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE : March 12, 2012

TO: Associate Director
International Operations Drug Group
Division of Foreign Field Investigations

From: Sam H. Haidar, Ph.D., R.Ph.
Chief, Bioequivalence Investigations Branch
Division of Bioequivalence and GLP Compliance (DBGC)
Office of Scientific Investigations (OSI)

SUBJECT: FY 2012, High Priority Pre-Approval Data Validation
Inspection, Bioresearch Monitoring, Human Drugs, CP
7348.001

RE: ANDA 203-286
DRUG: Mesalamine Delayed Release Tablets, USP, 800 mg
SPONSOR: Zydus Pharmaceuticals USA, Inc.

This memo requests an inspection of the analytical portions of
the following bioequivalence studies. The site and sponsor
should not be informed in advance of the application, drug name,
the study to be inspected, or the focus of the inspection. The
information will be provided to the sites at the inspection
opening meeting.

Study Number: MSN-P0-732

Study Title: Single Dose, Partial Replicate, Crossover
Comparative Bioavailability Study of
Mesalamine 800 mg Delayed-Release Tablets in
Healthy Male and Female Volunteers under
Fasting State

Study Number: MSN-P0-733

Study Title: Single Dose, Partial Replicate, Crossover
Comparative Bioavailability Study of
Mesalamine 800 mg Delayed-Release Tablets in
Healthy Male and Female Volunteers under Fed
State

Reference ID: 3100272



Page 2- BIMO Assignment, ANDA 203-286, Mesalamine Delayed
Release Tablets, USP, 800 mg

. . ® @
Analytical Site:

Contact Person:

Analytical Method:

(b) (4)

The inspection should evaluate this
possibility. In addition, OSI may identify another study at this
facility in order to evaluate overall data integrity.

In addition to the above items, all pertinent items related to
the analytical method for the measurement of mesalamine
concentrations should be examined and the sponsor’s data should
be audited. The analytical data provided in the ANDA submission
should be compared with the original documents at the firm. The
method validation and the actual assay of the subject plasma
samples, as well as the variability between and within runs, QC,
stability, the number of repeat assays of the subject plasma
samples, and the reason for such repetitions, if any, should be
examined. The SOP(s) for repeat assays and other relevant
procedures must also be scrutinized. In addition to the standard
investigation involving the source documents, the files of
communication between the analytical site and the sponsor should
be examined for their content.

Following identification of the investigator, background
material will be forwarded directly. A scientist from DBGC with
specialized knowledge may participate in the inspection to
provide scientific and technical expertise. Please contact DBGC
upon receipt of this assignment to arrange scheduling of the
inspection.

Headquarters Contact Person: Sripal R. Mada, Ph.D.
(301) 796-4112

DFFI Contact Person: Arindam Dasgupta, Ph.D.
(301) 796-3326

Reference ID: 3100272



Page 3- BIMO Assignment, ANDA 203-286, Mesalamine Delayed
Release Tablets, USP, 800 mg

cc:

CDER OSI PM TRACK
OSI/DBGC/Haidar/Skelly/Mada/Dejernett/Dasgupta/CF
HFC-130/0RA HQ DFFI IOB BIMO
OGD/DBE2/Davit/Mahadevan

Draft: SRM 03/09/2012

Edit: MFS 03/09/2012; 03/12/2012

DSI: 6322; O:\BE\assigns\bio203286.doc

FACTS: 1391158

Reference ID: 3100272



This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

SRIPAL R MADA
03/12/2012

MICHAEL F SKELLY
03/12/2012
Skelly signing on behalf of Dr. Haidar

Reference ID: 3100272



BIOEQUIVALENCE AMENDMENT
ANDA 203286

OFFICE OF GENERIC DRUGS, CDER, FDA
Document Control Room, Metro Park North VI
7620 Standish PI.

Rockville, MD 20855-2810

APPLICANT: Zydus Pharmaceuticals (USA) Inc. TEL: (609) 730-1900

ATTN: G. Srinivas FAX: (609) 730-1999

FROM: Chitra Mahadevan FDA CONTACT PHONE: (240) 276-8817
Dear Sir:

Thisfacsimileisin reference to the bioequivalence data submitted on July 12, 2011, pursuant to Section 505(j) of the Federal Food, Drug,
and Cosmetic Act for Mesalamine Delayed Release Tablets USP, 800 mg.

The Division of Bioequivalence Il has completed its review of the submission referenced above and has identified deficiencies which are
presented on the attached page. Thisfacsimileisto beregarded as an official FDA communication and unless requested, a hard-copy
will not be mailed.

Y ou should submit a response to these deficiencies in accord with 21 CFR 314.96. 'Y our amendment should respond to all the deficiencies
listed. Facsimilesor partial replieswill not be considered for review. Your cover letter should clearly indicate:

Bioequivalence Long Term Stability

If applicable, please clearly identify any new studies (i.e., fasting, fed, multiple dose, dissolution data, waiver or dissolution waiver) that
might be included for each strength. We also request that you include a copy of this communication with your response.

Please submit a copy of your amendment in an archival (blue) jacket and unless submitted electronically through the gateway, a
review (orange) jacket. Pleasedirect any questions concer ning this communication to the project manager identified above.

Please remember that when changes arerequested to your proposed dissolution methods and/or specifications by the Division of
Bioequivalence ll, an amendment to the Division of Chemistry should also be submitted to revise the release and stability

specification. We also recommend that supportive dissolution data or scientific justification be provided in the CM C submission to
demonstrate that the revised dissolution specification will be met over the shelf life of the drug product.

SPECIAL INSTRUCTIONS:

Effective 01-Aug-2010, the new mailing address for Abbreviated New Drug Application (ANDA) Regulatory Documentsis:

Office of Generic Drugs
Document Control Room, Metro Park North VI
7620 Standish Place
Rockville, Maryland 20855-2810

ANDAs will only be accepted at the new mailing address listed above. For further information, please refer to the following websites prior to
submitting your ANDA Regulatory documents: Office of Generic Drugs (OGD): http://www.fda.gov/cder/ogd or Federal Register:
http: //www.gpoaccess.gov/fr/

Please submit your response in electronic format. This will improve document availability to review staff.

THISDOCUMENT ISINTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT ISADDRESSED AND MAY
CONTAIN INFORMATION THAT ISPRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM DISCLOSURE UNDER

APPLICABLE LAW.

If received by someone other than the addressee or a person authorized to deliver this document to the addressee, you are hereby notified that any disclosure,
dissemination, copying, or other action to the content of this communication is not authorized If you have received this document in error, please immediately notify us
by telephone and return it to us by mail at the above address

Reference ID: 3098042


http://www.gpoaccess.gov/fr
http://www.fda.gov/cder/ogd

BIOEQUIVALENCE DEFICIENCIES

ANDA: 203286
APPLICANT: Zydus Pharmaceuticals (USA) Inc.
DRUG PRODUCT: Mesalamine Delayed Release Tablets USP, 800 mg

The Division of Bioequivalence II (DB II) has completed its
review of the dissolution testing portion of your submission
acknowledged on the cover sheet. The review of the
biocequivalence (BE) studies will be conducted later. The
following deficiency has been identified:

The submitted Long Term Storage Stability (LTSS) data is not
sufficient to cover the maximum storage period of the fasting
(#MSN-P0-732) and fed (#MSN-P0-733) bioequivalence (BE) studies.
Please submit sufficient LTSS to cover at least the maximum
storage period (116 days) for the mesalamine fasting and fed BE
study samples.

Sincerely yours,
{See appended electronic signature page)

Barbara M. Davit, Ph.D., J.D.

Acting Director

Division of Bioequivalence II

Office of Generic Drugs

Center for Drug Evaluation and Research

Reference ID: 3098042



This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

BARBARA M DAVIT
03/08/2012

Reference ID: 3098042



OSI Consult

Request for Biopharmaceutical Inspections

Date

March 6, 2012

Subject

Request for Biopharmaceutical Inspections (BE)

Addressed to

Sam H. Haidar, Ph.D., R.Ph.

Chief, Bioequivalence Investigations Branch
Division of Bioequivalence and GLP Compliance
Office of Scientific Investigations

Consulting Office/Division

OGD/DB2

Project Manager

Mahadevan, Chitra

Application Type

PEPFAR? []Yes [X]No

[JNDA []BLA [X]ANDA

Application Number

203286

Drug Product

Mesalamine Delayed Release Tablets USP, 800 mg

Sponsor Name

Zydus Pharmaceuticals (USA) Inc.

Sponsor Address

73, Route 31 North,
Pennington, NJ 08534

US Agent (if applicable)

G. Srinivas

US Agent Address

Zydus Pharmaceuticals USA Inc,,
73, Route 31 North,
Pennington, NJ 08534

Electronic Submission Xl Yes []No
PDUFA Due Date
Action Goal Date June 6, 2012

OSI Review Requested By

Barbara M. Davit, Ph.D_, J.D.

OsSI 08/05/11
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Study #1

Study Number | MSN-P0-732

Study Title Fasting BE Study

Study Type X invivoBE  |[InvitoBE | []Permeability | [] Others (specify)
[] Inspection Request - Clinical Site \ (X Inspection Reauest - Analvtical Site
Facility #1

Name:

Address:

(Tel)

(Fax)

Clinical Investigator: | Principal Analvtical Investiaator:
(email)

Facility #2 Facility #2

Name: (if applicable) Name: (if applicable)

Address: Address:

(Tel) (Tel)

(Fax) (Fax)

Clinical Investigator: Principal Analytical Investigator:
(email) (email)

Check one: | IRoutine inspection Check one: [X|Routine inspection

For cause

For cause

(please include specific review concerns or items to be addressed during the inspection

in the appendix below)

[] Study Report: (location, eg., 5.3.1.2)

Validation Report: (eg., 5.3.1.2)
Bioanalytical Report: (eg., 5.3.1.4)

OsSI 08/05/11
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Study #2

Study Number | MSN-P0-733

Study Title Fed BE Study

Study Type iInvivoBE | [JInvitroBE | [J Permeability | [ Others (specify)
[ ] Inspection Request - Clinical Site [X] Inspection Request - Analytical Site
Facility #1 Facility #1

Name: (or indicate if same as above) [ Name: Same as above

Address: Address:

(Tel) (Tel)

(Fax) (Fax)

Clinical Investigator: Principal Analvtical Investiaator: anel
(email)

Facility #2 Facility #2

Name: (if applicable) Name: (if applicable)

Address: Address:

(Tel) (Tel)

(Fax) (Fax)

Clinical Investigator: Principal Analytical Investigator:

(email) (email)

Check one: [_JRoutine inspection Check one: Z Routine inspection

For cause

For cause

(please include specific review concerns or items to be addressed during the inspection

in the appendix below)

[] Study Report: (location, eg., 5.3.1.2)

|| Validation Report: (eg., 5.3.1.2)
[ 1 Bioanalytical Report: (eg., 5.3.1.4)

Note: International inspection requests or requests for five or more inspections require
sign-off by the OND Division Director and forwarding through the Director, OSI.

OsSI 08/05/11
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I. Appendix

Specific Items To be Addressed During the Inspection

Please conduct a new routine inspection of the analytical site only. The last inspection request was made
in February 2009.

OsSI 08/05/11
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

CHITRA MAHADEVAN
03/06/2012

BARBARA M DAVIT
03/08/2012
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£ _/? DEPARTMENT OF HEALTH & HUMAN SERVICES

Food and Drug Administration
Rockville, MD 20857
ANDA 203286

Zydus Pharmaceuticals (USA) Inc.
Attention: G. Srinivas

73 Route 31 North

Pennington, NJ 08534

Dear Sir:

We acknowledge the receipt of your abbreviated new drug application
submitted pursuant to Section 505(j) of the

Federal Food, Drug and Cosmetic Act.

NAME OF DRUG: Mesalamine Delayed-release Tablets USP, 800 mg

DATE OF APPLICATION: July 12, 2011

DATE (RECEIVED) ACCEPTABLE FOR FILING: July 13, 2011

You have Filed a Paragraph 1V patent certification, in accordance with

21 CFR 314.94(a)(12) (1) (A)(4) and Section 505()(2)A)(vii)(1V) of the
Act. Please be aware that you need to comply with the notice

requirements, as outlined below. In order to facilitate review of
this application, we suggest that you follow the outlined procedures
below:

CONTENTS OF THE NOTICE

You must cite section 505()(2)(B)(1i1) of the Act in the notice and
should include, but not be limited to, the iInformation as described in
21 CFR 314.95(c).

SENDING THE NOTICE

In accordance with 21 CFR 314.95(a):

e Send notice by U.S. registered or certified mail with
return receipt requested to each of the following:

1) Each owner of the patent or the representative
designated by the owner to receive the notice;

2) The holder of the approved application under section
505(b) of the Act for the listed drug claimed by the
patent and for which the applicant is seeking
approval.
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3) An applicant may rely on another form of
documentation only if FDA has agreed to such
documentation in advance.

DOCUMENTATION OF NOTIFICATION/RECEIPT OF NOTICE

You must submit an amendment to this application with the following:

e In accordance with 21 CFR 314.95(b), provide a
statement certifying that the notice has been provided
to each person i1dentified under 314.95(a) and that
notice met the content requirements under 314.95(c).

e In accordance with 21 CFR 314.95(e), provide
documentation of receipt of notice by providing a copy
of the return receipt or a letter acknowledging
receipt by each person provided the notice.

e A designation on the exterior of the envelope and
above the body of the cover letter should clearly
state "PATENT AMENDMENT™. This amendment should be
submitted to your application as soon as documentation
of receipt by the patent owner and patent holder is
received.

DOCUMENTATION OF LITIGATION/SETTLEMENT OUTCOME

You are requested to submit an amendment to this application that is
plainly marked on the cover sheet “PATENT AMENDMENT” with the
following:

e If litigation occurs within the 45-day period as
provided for in section 505()(@)(B)(iii) of the Act,
we ask that you provide a copy of the pertinent
notification.

e Although 21 CFR 314.95(f) states that the FDA will
presume the notice to be complete and sufficient, we
ask that if you are not sued within the 45-day period,
that you provide a letter immediately after the 45 day
period elapses, stating that no legal action was taken
by each person provided notice.

e You must submit a copy of a court order or judgment or
a settlement agreement between the parties, whichever
is applicable, or a licensing agreement between you
and the patent holder, or any other relevant
information. We ask that this information be
submitted promptly to the application.
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IT you have further questions you may contact Martin Shimer, Chief,
Regulatory Support Branch, at (240) 276-8675.

We will correspond with you further after we have had the opportunity
to review the application.

Please i1dentify any communications concerning this application with
the ANDA number shown above.

Should you have questions concerning this application, contact:
Frank J. Nice

Project Manager
240-276-8555

Sincerely yours,

{See appended electronic sighature page}

Wm Peter Rickman

Director

Division of Labeling and Program Support
Office of Generic Drugs

Center for Drug Evaluation and Research
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

MARTIN H Shimer
09/09/2011
Signing for Wm Peter Rickman
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ANDA FILING CHECKLIST

(CTID or eCTD FORMAT)
FOR COMPLETENESS AND ACCEPTABILITY of an APPLICATION

ANDA: 203286
APPLICANT: ZYDUS PHARMACEUTICALS (USA) INC.
RELATED APPLICATION(S): NA

DRUG NAME: MESALAMINE

DOSAGE FORM: DELAYED-RELEASE TABLETS USP. 800 MG

LETTER DATE: JULY 12, 2011
RECEIVED DATE: JULY 13,2011

X p-1Iv
[X] FIRST GENERIC

[[] EXPEDITED REVIEW REQUEST (Approved/Denied)

[] PEPFAR

Electronic or Paper Submission: Gatewa

BASIS OF SUBMISSION:
NDA/ANDA: 21-830

FIRM: WARNER CHILCOTT
RLD: ASACOL HD

**Document Room Note: for New Strength amendments and supplements, if specific reviewer(s) have already been assigned for the original,

pe I DMF# MESALAMINE - 22999 (8/3/2009)

please assign to those reviewer(s) instead of the default random team(s).

Review Team:

CHEM Team: DC2 TM 21

Bio Team: DBE 2 TM7: Xiaojian Jiang

DAA ctivity DI Acctivity

CHEM Team Leader: Radhika Rajagopalan Bio PM: Chitra Mahadevan
[X] No Assignment Needed in DARRTS L] FYI

CHEM RPM: Frank J. Nice Clinical Endpoint Team: (No)
FYI [ ]Activity

DMF Review Team Leader: Aloka Srinivasan

X Fy1

Labeling Reviewer: Park, Sarah
XActivity

Micro Review: (No)
[ Activity

Regulatory Reviewer:  Johnny Young

Date: September 2, 2011

Recommendation;

X] FILE

[ ] REFUSE to RECEIVE

Comments: EC- 1 YES

Therapeutic Code: 8015651 ULCERATIVE COLITIS

On Cards: YES
Archival copy: ELECTRONIC (GATEWAY)
Sections: I

. For \Iul e Information on Submission of an ANDA in Electronic Common Technical Document (e CTD) Format please go to:

Fur a Cnmprehensn e Tab]e of Coutents Headmgs and Hierarchy please go to: http://www.fda.gov/cder/regulatory/ersr/5640CTOC-v1.2.pdf
For more CTD and eCTD informational links see the final page of the ANDA Checklist

A model Quality Overall Summary for an immediate release tablet and an extended release capsule can be found on the OGD wehpage

[ ]
Relﬂ rence Imﬂmméﬂ.gowt der/o Edr"



http://www.fda.gov/cder/regulatorv/et's1�/5640CTOC-vl.2.pdf
http:Hie1�a1�c.hy
http://-www.fda.gov/c.der/regulatorv/e1�sr/ectd.htm
http:Technic.al

1. Edit Application Property Type in DARRTS where applicable for

a. First Generic Received

Xl Yes [ ]No

b. Market Availability

XRrRx []OTC

c. Pepfar

[1Yes X No

d. Product Type

X Small Molecule Drug

e. USP Drug Product (at time of filing review)

X Yes []No

2. Edit Submission Patent Records

X Yes

3. Edit Contacts Database with Bioequivalence Recordation where applicable

X Yes
4. EER (in Draft)

X Yes

ADDITIONAL COMMENTS REGARDING THE ANDA:

G. Srinivas 609.730.1900; (f) 609.730.1999

Sent pharm/tox info on consult to DGP on 7/28/2011 for evaluation of proposed Eudragit S ®®level.

Awaiting DBE filing review. Ok to file
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ANDA# 203286

DRUG NAME DMesalamine Delaved Release Tablets USP

DOSAGE FORM Delayed Belease Tablets. 800 me
SUBI: Request for examination of:

Requested by:

BIOEQUIVALENCE CHECKLIST for First Generic ANDA
FOR APPLICATION COMPLETENESS

FIRM NAME Zydus Pharmaceuticals (USA) Inec.

if Zydus Pharmaceuticals (USA) Inc.” s Mesalamine Delayed
Release Tablets, 800 mg, satisties the statutory requirements of “completeness™.

Date:

Chief, Regulatory Support Team. (HFD-615)

Summary of Findings by Division of Bioequivalence

4 Study meets statutory requirements

] Study does NOT meet statutory requirements

Reason:

L] Waiver meets statutory requirements

L] Waiver does NOT meet statutory requirements

Team Leader

Reason: Only one strength (800 mg) for this
application
RECOMMENDATION: ﬁ COMPLETE |:| INCOMPLETE
Reviewed by:
Pmg Ren Date:  08/09/2011
Reviewer
Xiaojian Jiang Date: 8/17/2011
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MODULE 1: ADMINISTRATIVE

COMMENT (S)

1.1 Signed and Completed Application Form (356h) (Rx/OTC Status) Yes

(original signature)

1.1.2 Establishment Information: Yes
1. Drug Substance Manufacturer
2. Drug Product Manufacturer
3. Outside Testing Facility(ies)

[ Cover Letter Yes
1.2.1 Form FDA 3674 (PDF) B
® Table of Contents (paper submission only) N/A

1.3.2 Field Copy Certification (N/A for E-Submissions) N/A
(original signature)

1.3.3 Debarment Certification-GDEA (Generic Drug Enforcement Act)/Other:
(no qualifying statement)

1. Debarment Certification (original signature) Yes

2. List of Convictions statement (original signature) Yes

1.3.4 Financial Certifications
Bioavailability/Bioequivalence Financial Certification (Form FDA 3454) Yes
Disclosure Statement (Form FDA 3455) N/A

1.35 Patent Information No unexpired exclusivity
Patents listed for the RLD in the Electronic Orange Book Approved Drug
Products with Therapeutic Equivalence Evaluations
Patent Certification
1. Patent number(s) III: '170, '171; IV: '662
2. Paragraph: (Check all certifications that apply)

Mou []p1 [ pix [ pix [X] PIV [X] (Statement of Notification) [X]
3. Expiration of Patent(s): 11/15/2021

a. Pediatric exclusivity submitted? No

b. Expiration of Pediatric Exclusivity? N/A
4. Exclusivity Statement: State marketing intentions?

Patent and Exclusivity Search Results from query on Appl No 021830
Product 001 in the OB_Rx list.

<>
Appl Prod Patent Patent Drug Substance Drug Product Patent Use Delist
No No No Expiration Claim Claim Code Reqiested
N021830 001 5541170 Jul 30,2013 Y U-141
N021830 001 5541171 Jul 30, 2013 Y U_141
N021830 001 6893662 Nowv 15,2021 i U_-141
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Appl No Prod No Exclusivity Code Exclusivity Expiration
N021830 001 NP May 29, 2011

141

References
Letters of Authorization

1. DMF letters of authorization

a. Type Il DMF authorization letter(s) or synthesis for Active
Pharmaceutical Ingredient Yes

b. Type Il DMF# MESALAMINE - 22999

c. Type III DMF authorization letter(s) for container closure Yes

2. US Agent Letter of Authorization (U.S. Agent [if needed, countersignature
on 356h]) N/A

1.12.4

Request for Comments and Advice - Proprietary name requested No
If Yes, did the firm provide the request as a separate electronic amendment
labeled “Proprietary Name Request” at initial time of filing
1. Yes N/A
2. No - contact the firm to submit the request as a separate electronic
amendment.

1.12.11

Basis for Submission

NDA#: 21-830

Ref Listed Drug: ASACOL HD

Firm: WARNER CHILCOTT

ANDA suitability petition required? No

If Yes, provide petition number and copy of approved petition
ANDA Citizen’s Petition Required? No

If Yes, provide petition number and copy of petition

MODULE 1: ADMINISTRATIVE (Continued)

1.14.3.1 1 side by side labeling (package and patient insert) comparison with
all differences visually highlighted and annotated Yes
1.14.3.3 RLD package insert, 1 RLD label and 1 RLD container label Yes

COMMENT (S)
1.12.12 | Comparison between Generic Drug and RLD-505(j)(2)(A)
1. Conditions of use x
2. Active ingredients x
3. Inactive ingredients x
4. Route of administration x
5. Dosage Form x
6. Strength  x
1.12.14 | Environmental Impact Analysis Statement
(cite 21CFR 25.31, if applicable) Yes
1.12.15 | Request for Waiver
Request for Waiver of In-Vivo BA/BE Study(ies) N/A
1.14.1 | Draft Labeling (Multi Copies N/A for E-Submissions) @9180s, o
1.14.1.1 4 copies of draft for paper submission only (each strength and BPs, bulk
container) Yes
1.14.1.2 1 side by side labeling comparison of containers and carton
with all differences visually highlighted and annotated Yes
1.14.1.3 1 package insert (content of labeling) and SPL submitted
electronically Yes
1.14.3 | Listed Drug Labeling
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MODULE 2: SUMMARIES

COMMENT (S)

2.3

Quality Overall Summary (QOS)
E-Submission: PDF Yes
Word Processed e.g., MS Word Yes

A model Quality Overall Summary for an immediate release tablet and an extended
release capsule can be found on the OGD webpage http://www fda.gov/cder/ogd/

Question based Review (QbR) Yes

2.3.S Drug Substance (Active Pharmaceutical Ingredient) Yes
2.3.S.1 General Information
2.3.S.2 Manufacture
2.3.8.3 Characterization
2.3.S.4 Control of Drug Substance
2.3.8.5 Reference Standards or Materials
2.3.5.6 Container Closure System
2.3.S8.7 Stability

2.3.P Drug Product Yes
2.3.P.1 Description and Composition of the Drug Product
2.3.P.2 Pharmaceutical Development
2.3.P.2.1 Components of the Drug Product
2.3.P.2.1.1 Drug Substance
2.3.P.2.1.2 Excipients
2.3.P.2.2 Drug Product
2.3.P.2.3 Manufacturing Process Development
2.3.P.2.4 Container Closure System
2.3.P.3 Manufacture
2.3.P.4 Control of Excipients
2.3.P.5 Control of Drug Product
2.3.P.6 Reference Standards or Materials
2.3.P.7 Container Closure System
2.3.P.8 Stability

2.7

Clinical Summary (Bioequivalence)Model BE Data Summary Tables
E-Submission: PDF Yes
Word Processed: e.g., MS Word Yes

2.7.1 Summary of Biopharmaceutic Studies and Associated Analytical
Methods

2.7.1.1 Background and Overview

Table 1. Submission Summary Yes

Table 4. Bioanalytical Method Validation Yes

Table 6. Formulation Data Yes

2.7.1.2 Summary of Results of Individual Studies

Table 5. Summary of In Vitro Dissolution Yes

2.7.1.3 Comparison and Analyses of Results Across Studies

Table 2. Summary of Bioavailability (BA) Studies Yes

Table 3. Statistical Summary of the Comparative BA Data Yes

2.7.1.4 Appendix N/A

2.7.4.1.3 Demographic and Other Characteristics of Study Population

Table 7. Demographic Profile of Subjects Completing the Bioequivalence Study Yes

2.7.4.2.1.1 Common Adverse Events
Table 8. Incidence of Adverse Events in Individual Studies Yes
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MODULE 3: 3.2.5 DRUG SUBSTANCE

COMMENT (S)

3.2S8.1

General Information (Do not refer to DMF) Yes
3.2.5.1.1 Nomenclature

3.2.5.1.2 Structure

3.2.5.1.3 General Properties

3.2.5.2

Manufacturer

Drug Substance (Active Pharmaceutical Ingredient)

1. Name and Full Address(es)of the Facility(ies) x

2. Contact name, phone and fax numbers, email address Yes
3. Specify Function or Responsibility Yes

4. Type II DMF number for API 22999

5. CFN or FEI numbers X

3.2.8.3

Characterization Yes

Provide the following in tabular format:
1. Name of Impurity(ies)

2. Structure of Impurity(ies)

3. Origin of Impurity(ies)

3.254

Control of Drug Substance (Active Pharmaceutical Ingredient)
3.2.5.4.1 Specification Yes
Testing specifications and data from drug substance manufacturer(s)
3.2.5.4.2 Analytical Procedures Yes
3.2.5.4.3 Validation of Analytical Procedures
(API that is USP or reference made to DMF, must provide verification of USP
or DMF procedures) Yes
1. Spectra and chromatograms for reference standards and test samples Yes
2. Samples-Statement of Availability and Identification of:

a. Drug Substance Yes

b. API lot number(s) X
3.2.5.4.4 Batch Analysis
1. COAC(s) specifications and test results from drug substance mfgr(s) Yes
2. Applicant certificate of analysis Yes
3.2.5.4.5 Justification of Specification Yes

3.2.8.5

Reference Standards or Materials (Do not refer to DMF) Yes

3.2.5.6

Container Closure Systems Yes

3.2.5.7

Stability
1. Retest date or expiration date of API  Yes
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MODULE 3: 3.2.P DRUG PRODUCT

COMMENT (8)

3.2P.1

Description and Composition of the Drug Product
1. Unit composition with indication of the function of the inactive
ingredient(s) Yes
2. Inactive ingredients and amounts are appropriate per IIG (per/dose
justification) Yes

3. Conversion from % to mg/dose values for inactive ingredients (if

applicable) N/A
4. ®)@

5. Injections: If the reference listed drug is packaged with a drug specific
diluent then the diluent must be Q1/Q2 and must be provided in the
package configuration N/A

3.2.P.2

Pharmaceutical Development
Pharmaceutical Development Report Yes

3.2.P.3

Manufacture
3.2.P.3.1 Drug Product

(Finished Dosage Manufacturer and Outside Contract Testing Laboratories)

1. Name and Full Address(es)of the Facility(ies) x
. Contact name, phone and fax numbers, email address Yes
. Specify Function or Responsibility Yes
CGMP Certification (from both applicant and drug product manufacturer if
different entities) Yes

5. CFN or FEI numbers x
3.2.P.3.2 Batch Formula Yes
3.2.P.3.3 Description of Manufacturing Process and Process Controls
1. Description of the Manufacturing Process Yes

2. Master Production Batch Record(s) for largest intended production runs

(no more than 10x pilot batch) with equipment specified x

3. Master packaging records for intended marketing container(s) Yes

4. If sterile product N/A

5. Reprocessing Statement (cite 21CFR 211.115, submitted by the drug

product manufacturer and the applicant, if different entities) Yes

3.2.P.3.4 Controls of Critical Steps and Intermediates Yes
3.2.P.3.5 Process Validation and/or Evaluation

1. Microbiological sterilization validation N/A
2. Filter validation (if aseptic fill) N/A

AW

(b) (4)

3.2P4

Controls of Excipients (Inactive Ingredients)

Source of inactive ingredients identified Yes

3.2.P.4.1 Specifications
1. Testing specifications (including identification and characterization) Yes
2. Suppliers' COA (specifications and test results) Yes

3.2.P.4.2 Analytical Procedures N/A

3.2.P.4.3 Validation of Analytical Procedures N/A

3.2.P.4.4 Justification of Specifications:
1. Applicant COA Yes
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MODULE 3: 3.2.P DRUG PRODUCT (Continued)

COMMENT (S)

3.2.P5

Controls of Drug Product
3.2.P.5.1 Specification(s) Yes
3.2.P.5.2 Analytical Procedures Yes
3.2.P.5.3 Validation of Analytical Procedures
(if using USP procedure, must provide verification of USP procedure) Yes
Samples - Statement of Availability and Identification of:

1. Finished Dosage Form Yes

2. Lot number(s) and strength of Drug Product(s) EMK150
3.2.P.5.4 Batch Analysis

Certificate of Analysis for Finished Dosage Form Yes
3.2.P.5.5 Characterization of Impurities Yes
3.2.P.5.6 Justification of Specifications Yes

3.2.P.7

Container Closure System
1. Summary of Container/Closure System (if new resin, provide data) Yes
2. Components Specification and Test Data Yes

3. Packaging Configuration and Sizes R

4. Container/Closure Testing (recommended additional testing for all plastic)Yes
a. Solid Orals: water permeation, light transmissionYes

b. Liquids: leachables, extractables, light transmissionN/A
5. Source of supply and suppliers address Yes

3.2.P.8

3.2.P.8.1 Stability (Finished Dosage Form)
1. Stability Protocol submitted Yes
2. Expiration Dating Period
3.2.P.8.2 Post-approval Stability and Conclusion
Post Approval Stability Protocol and Commitments Yes
3.2.P.8.3 Stability Data
1. Accelerated stability data

a. four (4) time points 0,1,2,3 Yes

-OR-

b. three (3) time points 0,3,6 (if 3 time points for accelerated stability data are
submitted then provide 3 exhibit batches along with 12 months of room temperature
stability data —Refer to Guidance for Industry Q1A(R2) Stability Testing of New
Drug Substances and Products November 2003, Section B) N/A
2. Batch numbers on stability records the same as the test batch Yes

(b) 4)
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MODULE 3: 3.2.R REGIONAL INFORMATION (Drug Substance)

COMMENT (S)
g.Z.R 3.2.R.1.S Executed Batch Records for drug substance (if available) Select
SJtL)jgtance 3.2.R.2.S Comparability Protocols Select
3.2.R.3.S Methods Validation Package Yes
Methods Validation Package (3 copies for paper and N/A for E-Submissions)
(Required for Non-USP drugs)
MODULE 3: 3.2.R REGIONAL INFORMATION (Drug Product)
COMMENT (S)

g-Z-R 32.R1P.1
rug Executed Batch Records
Product

Records (Packaging and Labeling Procedures)

Batch Reconciliation and Label Reconciliation Yes
a. Theoretical Yield | @@
b. Actual Yield o
c. Packaged Yield i

respective sections:
a. Bulk Package Label (1.14.1) Yes

room temperature [0,3,6]) (3.2.P.8) Yes
c. Bulk Package Container and Closure information (3.2.P.7) Yes
3.2.R.1.P.2 Information on Components Yes
3.2.R.2.P Comparability Protocols N/A
3.2.R.3.P Methods Validation Package Yes

(Required for Non-USP drugs)

Copy of Executed Batch Record with Equipment Specified, including Packaging

Bulk Package Reconciliation required if bulk packaging is used to achieve the
minimum package requirement. Provide the following information in their

b. Bulk Package Stability (accelerated stability data [0,1,2,3] —OR-

Methods Validation Package (3 copies for paper and N/A for E-Submissions)
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MODULE 5: CLINICAL STUDY REPORTS

COMMENT (S)

Tabular Listing of Clinical Studies Yes

531
(complete
study data)

Bioavailability/Bioequivalence
1. Formulation data same?

a. Comparison of all Strengths
(check proportionality of multiple strengths) N/A

b. Parenterals. Ophthalmics. Otics and Topicals
(21 CFR 314.94 (a)(9)(ii)-(v) N/A
2. Lot Numbers and strength of Products used in BE Study(ies) EMK150

3. Study Type: IN-VIVO PK STUDY(IES)
(Continue with the appropriate study type box below)

5.3.1.2 Comparative BA/BE Study Reports
1. Study(ies) meets BE criteria (90% CI of 80-125, C max, AUC) Select
2. Summary Bioequivalence tables:
Table 10. Study Information Yes
Table 12. Dropout Information Yes
Table 13. Protocol Deviations Yes
5.3.1.3 Im Vitro-In-Vivo Correlation Study Reports
1. Summary Bioequivalence tables Yes
Table 11. Product Information Ye€s
Table 16. Composition of Meal Used in Fed Bioequivalence Study Yes
5.3.1.4 Reports of Bioanalytical and Analytical Methods for Human
Studies
1. Summary Bioequivalence table:
Table 9. Reanalysis of Study Samples Yes
Table 14. Summary of Standard Curve and QC Data for Bioequivalence Sample
Analyses Yes
Table 15. SOPs Dealing with Bioanalytical Repeats of Study Samples Yes

Case Report Forms should be placed under the study to which they
pertain, and appropriately tagged. Refer to The eCTD Backbone File
Specification for Study Tagging
/iwww.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSu
bmissionRequirements/ElectronicSubmissions/UCM 163560.pdf

5.4

Literature References

Possible Study Types:
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IN-VIVO BE STUDY(IES) with PK ENDPOINTS (i.c., fasting/fed/sprinkle) 12 —unitin 3.2.P.2
Study Type FASTING AND FED ON 800 MG

1. Study(ies) meets BE criteria (90% CI of 80-125, C max, AUC) Select
2. EDR Email: Data Files Submitted Yes
3. In-Vitro Dissolution Yes

IN-VIVO BE STUDY with CLINICAL ENDPOINTS
1. Properly defined BE endpoints (eval. by Clinical Team) Select
2. Summary results meet BE criteria: 90% CI of the proportional difference in success rate

between test and reference must be within (-0.20, +0.20) for a binary/dichotomous endpoint.

For a continuous endpoint, the test/reference ratio of the mean result must be within
(0.80.1.25) Select

3. Summary results indicate superiority of active treatments (test & reference) over
vehicle/placebo (p<0.05) (eval. by Clinical Team) Select

4. EDR Email: Data Files Submitted Select

Study Type

IN-VITRO BE STUDY(IES) (i.c., in vitro binding assays) Select
1. Study(ies) meets BE criteria (90% CI of 80-125) Select

2. EDR Email: Data Files Submitted Select

3. In-Vitro Dissolution Select

Study Type

NASALLY ADMINISTERED DRUG PRODUCTS
Study Type 1. Solutions (Q1/Q2 sameness) Select
a. In-Vitro Studies (Dose/Spray Content Uniformity. Droplet/Drug Particle Size Distrib.,
Spray Pattern, Plume Geometry, Priming & Repriming) Select
2. Suspensions (Q1/Q2 sameness):
a. In-Vivo PK Study Select
1. Study(ies) meets BE Criteria (90% CI of 80-125, C max, AUC) Select
2. EDR Email: Data Files Submitted Select
b. In-Vivo BE Study with Clinical End Points Select
1. Properly defined BE endpoints (eval. by Clinical Team) Select
2. Summary results meet BE criteria (90% CT within +/- 20% of 80-125) Select
3. Summary results indicate superiority of active treatments (test & reference)
over vehicle/placebo (p<0.05) (eval. by Clinical Team) Select
4. EDR Email: Data Files Submitted Select
c. In-Vitro Studies (Dose/Spray Content Uniformity, Droplet/Drug Particle Size Distrib.,
Spray Pattern, Plume Geometry, Priming & Repriming) Select

IN-VIVO BE STUDY((IES) with PD ENDPOINTS
Study (e.g.. topical corticosteroid vasoconstrictor studies)

Type 1. Pilot Study (determination of ED50) Select

2. Pivotal Study (study meets BE criteria 90%CI of 80-125) Select

TRANSDERMAL DELIVERY SYSTEMS

Study Type | | 1. Vivo PK Study Select
a. Study(ies) meet BE Criteria (90% CI of 80-125, C max, AUC) Select
b. In-Vitro Dissolution Select
c. EDR Email: Data Files Submitted Select
2. Adhesion Study Select
3. Skin Iiritation/Sensitization Study Select
Updated 05/16/2011
Appl TE RLD Active Dosage Form; Strength Proprietary Applicant
No Code Ingredient Route Name
NO21830 Yes MESATLAMINE TABLET. DELAYED RELEASE: ORAL 800MG ASACOL HD WARNER CHILCOTT LLC
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Search results from the "OB_Rx'" table for query on "021830."

Active Ingredient: ~ MESALAMINE

Dosage Form:Route: TABLET, DELAYED RELEASE; ORAL
Proprictary Name:  ASACOL HD

Applicant: WARNER CHILCOTT LLC

Strength: 800MG

Application Number: N021830

Product Number: 001

Approval Date: May 29, 2008

Reference Listed Drug Yes

RX/OTC/DISCN: RX

U- 141 TREATMENT OF ULCERATIVE COLITIS

TOALUALIULALYL LULLIPASIILILL WL LVIADALALLIIEL LA ¥ LA DL ady L AU L L D dage

Sodium Starch
Talc. USP
Colloidal Silicon Dioxide, NE |

Methacrylic Acid Copolymer, NF - Type B (Eudragit S ‘_
Tale, USP

Acetyltributyl Citrate, NF |
Ferric Oxide Red. NF

Opacode Black
Isopropyl Alcchol, USP*

Reference ID: 3012045



Maximum Daily Dose: 4.8 mg/day

Strength: 800m

Reference ID: 3012045
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Sodium Starch Glycolate, NF
Colloidal Silicon Dioxide, NF
_  NF

Microerystalline Cellulose,

. USP
Methacrylic Acid Copolymer.
NF - Type B (Eudragit '
Titanium Dioxide, USP

Ferric Oxide Red. NF

[ Yes |
| Yes |
| Yes |

ROUTE:DOSAGE NDA LAST APPROVAL MAXIMUM
INGREDIENT FORM UNII COUNTNDA DATE DIV POTENCY/UNIT
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Mesalamine 800 mg delayed-release tablet

1x 800 mg
Scaled Average Bioequivalence

Fasted Bicequivalence Study (MSN-P0-732)

Parameter Ratio 95% Upper bound CI
AUCH 118 34% -0.3629
AUCG 116.59% -0.2075
Cmax 122 .94% -0.4024

Fed Bioequivalence Study (MSN-P0-733)

Parameter Ratio 95% Upper bound CI
AUCH 97.91% -0.4230
AUCH 95.42% -0.3489
Cmax 101.05% -0.8187

Note: The mtra-subject C'Vs (coefficient of variation) for Cmax, AUCTt and AUCH exceeded 30% when

administered under fasting and fed conditions, hence the scaled bicequivalence approach was used for Cmax.
AUCt and AUCH

Reference ID: 3012045



This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

JOHNNY L YOUNG
09/08/2011

MARTIN H Shimer
09/09/2011
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BIOEQUIVALENCE CHECKLIST for First Generic ANDA
FOR APPLICATION COMPLETENESS

ANDA# 203286 FIRM NAME Zydus Pharmaceuticals (USA) Inc.

DRUG NAME Mesalamine Delayed Release Tablets USP

DOSAGE FORM Delayed Release Tablets. 800 mg
SUBJ: Request for examination of: if Zydus Pharmaceuticals (USA) Inc.” s Mesalamine Delayed
Release Tablets, 800 mg, satisfies the statutory requirements of “completeness”.

Requested by: Date:
Chief, Regulatory Support Team, (HFD-615)

Summary of Findings by Division of Bioequivalence

4 Study meets statutory requirements

[] |Study does NOT meet statutory requirements

Reason:

L] Waiver meets statutory requirements

[] | Waiver does NOT meet statutory requirements

Reason: Only one strength (800 mg) for this
application

RECOMMENDATION: % COMPLETE |:| INCOMPLETE

Reviewed by:
Ping Ren Date:  08/09/2011
Reviewer
Xiaojian Jiang ~ Date: 8/17/2011
Team Leader

BIO 1G CHELST.dot w. 4/4/2003
Reference ID: 3007954



Item Verified: YES

NO

Required
Amount

Amount
Sent

Comments

Protocol X

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.4 Report of BA and Analytical
Methods for Human Studies
5.3.1.4.3: Attachment 5:

Fasting study: M SN-P0O-732
Bioanalysis of mesalaminein
human in support of clinical
protocol: Protocol No.SAP1186007.

Fed study: MSN-PO-733
Bioanalysis of mesalaminein
human in support of clinical
protocol: Protocol No.SAP1186008.

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.2.Comparative BA and BE
Study Reports

5.3.1.2.4. Protocol or Amendment:
Fasting-protocol-and amendment:
MSN-PO-732

Fed-protocol-and amendment:

M SN-PO-733

Assay Methodology X

5.3.1.4 Report of BA and Analytical
Methods for Human Studies

Procedure SOP X

5.3.1.3.3. Study Report Body: disso-
test-method: QC/STP/F/2990-03
(Dissolution testing SOP).

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies 5.3.1.4 Report of BA and
Analytical Methods for Human
Studies 5.3.1.4.3:
Attachment 1:
Sample Analysis
(Chromatographic),
(Sample Reanalysis
and Reporting Criteria).
Attachment 4: ke
(Incurred sample reanaysis)

(b) 4

(b) (4)

BIO 1G CHKLST.dot v.4/4/2003
Reference ID: 3007954




2.7.1. Summary of Biopharmaceutic
Studies and Associate Analytical
Methods. sum-biopharm-studies-
asso-anal-meth: 2.7.1.1. Background
and Overview: table 4 Bioanalytical
Method Validation.

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies 5.3.1.4 Reports of
Bioanalytical and Analytical
Methods for Human Studies:
Appendix 16.6 Analytical method
validation report.

2.7.1. Summary of Biopharmaceutic
Studies and Associate Analytical
Methods: sum-biopharm-studies-
asso-anal-meth: 2.7.1.1. Background
and Overview: table 6 Summary of
Statistical Analysis of Mesalamine
Data-Scaled Average BE

2.7.1. Summary of Biopharmaceutic
Studies and Associate Analytical
Methods. sum-biopharm-studies-
asso-anal-meth: 2.7.1.1. Background
and Overview: table 8 Incidence of
Adverse Eventsin Individual
Studies (Fasting and Fed studies)

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies 5.3.1.2.6. IEC IRB Consent
Form List

2.7.1. Summary of Biopharmaceutic
Studies and Associate Analytical
Methods: sum-biopharm-studies-
asso-anal-meth: 2.7.1.1. Background
and Overview: table 5 Summary of
In Vitro Dissolution Studies:
multiple-media dissol ution testing.

5.3.1.3.3. Study Report Body: 5313-
in-vit-in-viv-corr-stud-repo-rel-info:
raw data of dissolution.

Methods Validation X
Study Results Ln/Lin X
Adverse Events X
IRB Approval X
Dissolution Data X
Pre-screening of Patients X

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.2.Comparative BA and BE

BIO 1G CHKLST.dot v.4/4/2003
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Study Reports

5.3.1.2.3. Study Report Body: 5312-
stud-info-formu-data: 9.3. Selection
of study populations

Chromatograms X

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies 5.3.1.4 Report of
Bioanalytical and Analytical
Methods for Human Studies
5.3.1.4.3: Attachment 3:
Chromatograms.

Consent Forms X

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies 5.3.1.2.Comparative BA and
BE Study Reports 5.3.1.2.6. IEC
IRB Consent Form List

Composition X

2.7.1. Summary of Biopharmaceutic
Studies and Associate Analytical
Methods. sum-biopharm-studies-
asso-anal-meth: 2.7.1.1. Background
and Overview: table 6 Formulation
Data.

3. Quality

3.2.P. Drug Product

3.2.P.1. Description and
Composition of the Drug Product:
32p 1-descr-compo-drug-prod

Summary of Study X

2.7.1. Summary of Biopharmaceutic
Studies and Associate Analytical
Methods: sum-biopharm-studies-
asso-anal-meth

Linear & Ln

Individual Data & Graphs, X

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.2.Comparative BA and BE
Study Reports

5.3.1.2.3.Study Report Body:
fasting-study-rep

fed-study-rep

Submitted)

PK/PD Data Disk X

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.2.Comparative BA and BE
Study Reports

5.3.1.2.25. Individual Subject Data
Listing

5.3.1.2.25.2.1. Data Listing Dataset:

BIO 1G CHKLST.dot v.4/4/2003
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M esalamine-Fasting-drug 1
M esal ami ne-Fasting-drug 2
M esalamine-Fed-drug 1

M esalamine-Fed-drug 2

Randomization Schedule X

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.2.Comparative BA and BE
Study Reports

5.3.1.2.10. Randomization Schedule
(fasting and fed BE studies)

Protocol Deviations X

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.2.Comparative BA and BE
Study Reports

5.3.1.2.17 Protocol Deviations:
fasting-protocol-deviation
fed-protocol-deviation

Clinical Site X

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.2.Comparative BA and BE
Study Reports

5.3.1.2.3. Study Report Body:
5312-summ-bioequi-tables (fasting
and fed studies)

Analytical Site X

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.2.Comparative BA and BE
Study Reports

5.3.1.2.3. Study Report Body:
5312-summ-bioequi-tables (fasting
and fed studies)

Study Investigators X

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.2.Comparative BA and BE
Study Reports

5.3.1.2.7 List Description
Investigator Site:

fasting-stud-rep

fed-stud-rep

Medical Records X

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.2.Comparative BA and BE
Study Reports
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5.3.1.2.24. Case Report Form

Clinical Raw Data X | ] |2

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.2.Comparative BA and BE
Study Reports

5.3.1.2.21 Individual Efficacy
Response Data:
Fasting-ind-eff-response data
Fed-ind-eff-response data

Test Article Inventory X | O |1

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.2.Comparative BA and BE
Study Reports

5.3.1.2.3. Study Report Body:
Fasting-stud-rep

Fed-stud-rep

9.4.8. Treatment Compliance
9.4.8.1. Drug Accountability

BIO Batch Size X | [] |1

3. Quality

3.2.R. Regional Information
32r-regional-information
3.2.R.1.P.1 Executed Batch Records

Assay of Active Content X | []
Drug

5.3.1.3.3. Study Report Body: 5313-
summ-bioequi-tables

Content Uniformity X | [

5.3.1.3.3. Study Report Body: 5313-
summ-bioequi-tables

Date of Manufacture X | [] |1

2.7.1. Summary of Biopharmaceutic
Studies and Associate Analytical
Methods. sum-biopharm-studies-
asso-anal-meth: 2.7.1.1. Background
and Overview.

5.3.1.3.3. Study Report Body: 5313-
summ-bioequi-tables

Exp. Date of RLD X | O |1

2.7.1. Summary of Biopharmaceutic
Studies and Associate Analytical
Methods. sum-biopharm-studies-
asso-anal-meth: 2.7.1.1. Background
and Overview.

5.3.1.3.3. Study Report Body: 5313-
summ-bioequi-tables
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BioStudy Lot Numbers

5.3.1.3.3. Study Report Body: 5313-
summ-bioequi-tables

Statistics

5.3 CLINICAL STUDY REPORTS
5.3.1 Reports of Biopharmaceutic
Studies

5.3.1.2.Comparative BA and BE
Study Reports

5.3.1.2.21 Individual Efficacy
Response Data:
Fasting-ind-eff-response data

Fed-ind-eff-response data

Summary results provided
by the firm indicate studies
pass BE criteria

2.7.1. Summary of Biopharmaceutic
Studies and Associate Analytical
Methods: sum-biopharm-studies-
asso-anal-meth: 2.7.1.1. Background
and Overview: table 3 Statistical
Summary of the Comparative BA
Data (Reference scaled average BE
studies)

Waiver requests for other
strengths / supporting data

N/A, thereis only one
strength of 800 mg in this
application

Additional Commentsregarding the ANDA:

1. ThisApplication for Mesalamine Delayed Release Tablets USP, 800 mg, is based on reference

listed drug (RLD) Asacol® HD (mesalamine) delayed-release tablet, 800 mg, which was
approved in the United Statesin May 29, 2008 (NDA 021830).

. Mesalamine Delayed Release Tabletsis alocally acting aminosalicylate indicated for the
treatment of moderately active ulcerative colitis. In two citizen’s petitions', the innovators
asked the Agency that the applicants for generic formulations of delayed release orally
administered mesalamine drug products should show bioequivalence to Asacol and Asacol®
HD based on comparative clinical endpoint studies, comparative in vitro dissolution tests, and
comparative pharmacokinetic (PK) safety studies under fasting and fed conditions. Yet, inthe
Agency’ s responses to the Citizen’s Petition, the FDA concluded that in light of new
pharmacokinetic data from comparative studies in modified-rel ease mesalamine products, the
applications should demonstrate bioequivalence of mesalamine delayed release tablets to
reference products (RLD: Asacol and Asacol HD) through a combination of PK bioequivalent
(BE) studies and in vitro drug release (dissolution) under multiple conditions representative of
the conditionsin the Gl tract rather than comparative clinical endpoint studies. Also, the
Agency suggests using partial AUC (pAUC) or other profile comparison tools to demonstrate

1Docket Nos. FDA-2010-P-0111 and FDA-2008-P-0507
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bioequivalence for mesalamine products in addition to standard calculations of AUC and
Cmax. The OGD is currently in the process of posting the BE recommendation for this
product. In the guidance, the FDA will define the pAUC range and provide the in vitro BE
studies (dissolution testing) methods.

3. The Results of Fasting and Fed BE studies:
The firm conducted single center, randomized, single dose, 3-period, 3-sequence, partial-

reference replicated, crossover study bioequivalence studies in normal healthy male and female
subject under Fasting and Fed conditions.

Mesalamine 800 mg delayed-release tablet
1% 800 mg
Scaled Average Bioequivalence*

Fasted Bioequivalence Study (MSN-P0-732), N=88

Parameter Ratio 95% Upper bound CI
AUCt 118.34% -0.3629
AUCi 116.59% -0.2075
Cmax 122.94% -0.4024

Fed Bioequivalence Study (MSN-P0-733), N=83

Parameter Ratio 95% Upper bound CI
AUCt 97.91% -0.4230
AUCi 95.42% -0.3489
Cmax 101.05% -0.8187

*The intra-subject CVs (coefficient of variation) for Cmax, AUCt and AUCI exceeded 30% when administered under
fasting and fed conditions: hence the reference-scaled average bioequivalence approach was used for Cmax, AUCO-Tmax.
AUCTmax-24hrs, AUCt, and AUC\.

Note: Since the agency is currently in the process of posting the BE guidance and there is no clearly
stated pAUC criteria. The pAUC calculation will be a review issue and the study 1s acceptable for
filing at this time.

4. The results of in vitro comparative BE dissolution study

Method:

Apparatus: USP Apparatus 2 (paddle)

Pretreatment Stage: 2 hours in 0.1 N HCl at 100 rpm

Evaluation Stagel:  Each of pH 6.0-7.5 Phosphate buffer at 50 rpm.

Volume: 900 mL
Results:
Test No. First Medium  Followed by Media F2 Comment
1 0.1 NHClI pH&6.0Phosphate Buffer | N/A | No individual value exceeds 1% dissolved
2 0.1 NHCI pH 6.5 Phosphate Buffer MN/A High %CV and low Concentration
3 01NHCI pHB®6.8 Phosphate Buffer 1559 High %CV
4 0.1 NHCI pH7.2Phosphate Buffer | 62.29
5 0.1 NHCI pH7.5 Phosphate Buffer | 51.68

BIO 1G CHEKLST.dot w. 4/4/2003
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Note: Thefirm did not submit the in vitro comparative dissolution study for 2 hoursin 0.1 N HCI
followed by pH 4.5 Acetate buffer. The firm will be requested to submit the data of in vitro
comparative dissolution testing in pH 4.5 Acetate buffer at the time of dissolution review.

5. Quality Control (QC) Dissolution study

USP dissolution method and specifications.
Dissolution Media: | ®® 0.1 N hydrochloric acid, 500 mL (Acid stage);
pH 6.0 Phosphate buffer, 900 mL (Buffer stage 1); and
pH 7.2 Phosphate buffer, 900 mL (Buffer stage 2)
Apparatus: USP Apparatus |1 (Paddle)

Speed: 100 rpm for Acid stage and for Buffer stage 1;
50 rpm for Buffer stage 2.

Times: 2 hoursfor Acid stage;

1 hour for Buffer stage 1;

90 minutes for Buffer stage 2.

Specifications for acid and buffer stage 1:

Acceptance Table
Number
Level Tested Criteria
L1 6 No individual value exceeds 1% dissolved.
Lo 6  Averageof the 12 units (L, + L) is not more than 1% dissolved, and no individual unit

is greater than 10% dissolved.

L3 12 Average of the 24 units (L; + L, + L3) is not more than 1% dissolved, and not more
than one individual unit is greater than 10% dissolved.

Soecifications for the buffer stage 2:

Not less than 80% (Q) of the labeled amount of C;H;/NOg3 is dissolved in 90 min.
Note: ThereisaUSP method for this product. The firm’s dissolution testing data with the USP method are
acceptable. The firm’s proposed specification is the same as the USP specification. The data of QC
dissolution testing is acceptable.

6. Formulation

BIO 1G CHKLST.dot v.4/4/2003
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Comparative list of excipients used in the RLD product and the proposed Generic product along
with the functions:

Reference Product Proposed generic drug product Function
: Sodium Starch Glycolate, NF B s
Sodium starch glycolate ®) (4)
Colloidal silicon dioxide Colloidal Silicon Dioxide, NF sy
Magnesium stearate Magnesium Stearate, NF
Lactose monohydrate Microcrystalline Cellulose, NF | i
Povidone Povidone 2*¥UsP e
Talc Tale, USP
Methacrylic acid copolymer ;2; Methacrylic Acid Copolymer, NF| ]
(Eudragit S) (Eudragit S| ®®
Methacrylic acid copolymcr| gﬂ L
{(Eudragit L)
Polyethylene glycol Acetyltributyl Citrate, NF
Dibutyl ‘ e ----
Titanium Dioxide, USP| s
TR (0) (4)
Ferric oxide red and yellow Ferric Oxide Red, NF
Edible black ink Opacode Black o

Note: Compared to the reference formulation, majority of excipients used in the test product are the
same as those presented in the reference product.

7. Overall Comments:

The Division of Bioequivalence II (DB II) acknowledge that the firm has submitted PK data under the
fasting and fed conditions, the data of in vitro comparative dissolution study, and QC dissolution
testing data to support its bioequivalence of mesalamine delayed release tablets to reference product
(RLD: Asacol® HD). The DB II found this application acceptable for filing based on the data of in
vitro comparative dissolution testing and standard calculations of AUC and Cmax. Yet, the
calculation of pAUC was not used as the standard for filing because it is unclear about correct pAUC
criteria at present. Therefore, the DB II recommends that the Office of Generic Drugs receive this
application for filing.
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Enter Review Productivity and Generate Report
ANDA: 203286

: ) . Date

Reviewer: Ren, Ping Completed:

Verifier: , Date Verified:

Division: Division of Bioeguivaence

Description Mesalamine Delayed Release Tablets USP 800

: MG

Productivity:

Letter Productivity Productivit | Subtota
D Date Category Sub Category y I

14805 |7/12/2011 |Paragraph 4 Paragraph 4 1 1 Edi

. Delete
Checklist t
| | | | BeanTotal: | 1 |

DIVISION OF BIOEQUIVALENCE 2 REVIEW COMPLEXITY SUMMARY

Application

First Generic Checklist 1

Total 1
| Grand Total |1
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.

PING REN
08/29/2011

XIAOJIAN JIANG
08/29/2011 (

BARBARA M DAVIT
08/31/2011
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DEPARTMENT OF HEALTH AND HUMAN SERVICES REQUEST FOR CONSULTATION
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION Consult No: 2011-0543

TO (Division/Office) FROM:
DGP - HFD-180 Thru: Richard (Wes) Ishihara, ODEIIl HFD-103 Johnny Young, R. Ph. (OGD)
DATE: IND NO. ANDA NO. TYPE OF DOCUMENT DATE OF DOCUMENT
7/28/2011 203286 Original =/12/2011
NAME OF DRUG PRIORITY CONSIDERATION CLASSIFICATION OF DRUG DESIRED COMPLETION DATE
Mesalamine Delayed-release Tablets 60 days Uleerative Colitis Product 9/26/2011
USP, 8oomg

NAME OF FIRM Zydus Pharmaceuticals (USA) Ine.

REASON FOR REQUEST

I. GENERAL
I’ NEW PROTOCOL I’ PRE NDA MEETING I RESPONSE TO DEFICIENCY LETTER
I’ PROGRESS REPORT I END OF PHASE II MEETING I" FINAL PRINTED LABELING
I’ NEW CORRESPONDENCE ' RESUBMISSION T" LABELING REVISION
I’ DRUG ADVERTISING I' SAFETY/EFFICACY I' ORIGINAL NEW CORRESPONDENCE
I’ ADVERSE REACTION REPORT I’ PAPER NDA I’ FORMULATIVE REVIEW
I’ MANUFACTURING CHANGE/ADDITION I’ CONTROL SUPPLEMENT X OTHER ('specify below)

I’ MEETING PLANNED BY

ILBIOMETRICS

STATISTICAL EVALUATION BRANCH STATISTICAL APPLICATION BRANCH
I’ TYPE A OR B NDA REVIEW ' CHEMISTRY
I" END QF PHASE II MEETING ' PHARMACOLOGY
T’ CONTROLLED STUDI ES ' BIOPHARMACEUTICS
I’ PROTOCOL REVIEW I' OTHER
I’ OTHER
IL.BIOPHARMACEUTICS
DISSOLUTION DEFICIENCY LETTER RESPONSE
PROTOCOL-- BIOPHARMACEUTICS BIOAVAILABILITY STUDIES
IN--VIVO WAIVER REQUEST PHASE IV STUDIES
IV.DRUG EXPERIENCE
PHASE IV SURVEILLANCE/EPIDEMIOLOGY PROTOCOL REVIEW OF MARKETING EXPERIENCE, DRUG USE AND
SAFETY
DRUG USE e.g. POPULATION EXPOSURE, ASSOCIATED DIAGNOSES __ SUMMARY OF ADVERSE EXPERIENCE
CASE REPORTS OF SPECIFIC REACTIONS(List below) POISON RISK ANALYSIS

COMPARATIVE RISK ASSESSEMENT ON GENERIC DRUG GROUP

V. SCIENTIFIC INVESTIGATIONS

CLINICAL PRECLINICAL

COMMENTS:

0OGD is requesting this consult in order to determine if the firm's proposed level of Eudragit S :::uscd in their product's formulation is acceptable.
B) (4 4,

Each delayed-release tablet contains o )of the inactive and is dosed 2 tabs tid. Therefore, the MDD of the inactive is e

Please comment whether both the ajno‘untdmr dosage unit and the MDD proposed for this inactive are acceptable. Included with this consult request
are pdfs of the pharm/tox report submitted by the applicant in its ANDA and the drug product formulation.

Please cc Trang Tran, HFD-617 (Trang. Tran@fda.hhs.gov) on the review when it is being checked into DFS. Thank you.

SIGNATURE OF REQUESTER METHOD OF DE LIVERY (Check one)
MAIL HAND
SIGNATURE OF RECEIVER SIGNATURE OF DELIVERER

FORM FDA 3291 (7/83)

cc: ANDA
Drug File Folder
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This is a representation of an electronic record that was signed
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SUBJECT:

Reference ID: 2975721

NDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

July 19, 2011

Director
Division of Bioequivalence (HFD-650)

Chief, Regulatory Support Branch
Office of Generic Drugs (HFD-615)

Examination of the bioequivalence study submitted with an ANDA 203286 for
Mesalamine Delayed release Tablets, 800mg to determine if the application is substantially
complete for filing and/or granting exclusivity pursuant to 21 USC 355(j)(5)(B)(iv).

(The new strength and first generic product. is800 mg.)

Zydus Pharmaceuticals USA has submitted ANDA 203286 for Mesalamine

Delayed release Tablets, 800mg. The ANDA contains a certification pursuant to 21 USC
355(j)(5)(B)(iv) stating that patent(s) for the reference listed drug will not be infringed by
the manufacturing or sale of the proposed product. Alsoitisafirst generic. Inorder to
accept an ANDA that contains afirst generic, the Agency must formally review and make
adetermination that the application is substantially complete. Included in thisreview isa
determination that the bioequivalence study is complete, and could establish that the
product is bioequivalent.

Please evaluate whether the request for study submitted by Zydus Pharmaceuticals USA
on July 13, 2011 for its Mesalamine product satisfies the statutory requirements of
"completeness' so that the ANDA may be filed.

A "complete" bioavailability or bioequivalence study is defined as one that conforms with
an appropriate FDA guidance or is reasonable in design and purports to demonstrate that
the proposed drug is bioequivalent to the "listed drug".
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	APPLICATION NUMBER:. 
	ANDA 203286. 
	APPROVAL LETTER. 
	APPROVAL LETTER. 

	 DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	 DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	Food and Drug Administration Silver Spring, MD 20993 
	ANDA 203286 
	ANDA APPROVAL 
	Zydus Pharmaceuticals (USA) Inc. 73 Route 31 North Pennington, NJ 08534 Attention: Srinivas Gurram 
	Vice President and Head of Regulatory Affairs 
	Dear Sir: 
	This letter is in reference to your abbreviated new drug application (ANDA) received for review on July 13, 2011, submitted pursuant to section 505(j) of the Federal Food, Drug, and Cosmetic Act (FD&C Act) for Mesalamine Delayed-Release Tablets USP, 800 mg. 
	Reference is also made to the complete response letter issued by this office on February 3, 2017, and to your amendments received on April 6, 2017. 
	We have completed the review of this ANDA and have concluded that adequate information has been presented to demonstrate that the drug is safe and effective for use as recommended in the submitted labeling.  Accordingly, the ANDA is approved, effective on the date of this letter.  The Office of Bioequivalence has determined your Mesalamine Delayed-Release Tablets USP, 800 mg, to be bioequivalent and, therefore, therapeutically equivalent to the reference listed drug (RLD), Asacol HD Delayed-Release Tablets,
	The RLD upon which you have based your ANDA, Allergan’s Asacol HD Delayed-Release Tablets, 800 mg, is subject to periods of patent protection.  The following patents and expiration dates are currently listed in the Agency’s publication titled Approved Drug Products with Therapeutic Equivalence Evaluations (the “Orange Book”): 
	U.S. Patent Number 
	U.S. Patent Number 
	U.S. Patent Number 
	Expiration Date 

	6,893,662 (the ‘662 patent) 8,580,302 (the ‘302 patent) 9,089,492 (the ‘492 patent) 
	6,893,662 (the ‘662 patent) 8,580,302 (the ‘302 patent) 9,089,492 (the ‘492 patent) 
	November 15, 2021 November 15, 2021 November 15, 2021 


	ANDA 203286 Page 2 
	Your ANDA contains paragraph IV certifications to the patents under section 505(j)(2)(A)(vii)(IV) of the FD&C Act stating that the patents are invalid, unenforceable, or will not be infringed by your manufacture, use, or sale of Mesalamine Delayed-Release Tablets USP, 800 mg, under this ANDA.  You have notified the Agency that Zydus Pharmaceuticals (USA) Inc. (Zydus) complied with the requirements of section 505(j)(2)(B) of the FD&C Act and that litigation was initiated within the statutory 45-day period ag
	1

	With respect to 180-day generic drug exclusivity, we note that Zydus was the first ANDA applicant for Mesalamine Delayed-Release Tablets USP, 800 mg, to submit a substantially complete ANDA with a paragraph IV certification.  Therefore, Zydus may have been eligible for 180 days of generic drug exclusivity for Mesalamine Delayed-Release Tablets USP, 800 mg.  This exclusivity, which is provided for under 505(j)(5)(B)(iv) of the FD&C Act, would begin to run from the date of the commercial marketing identified 
	Under section 506A of FD&C Act, certain changes in the conditions described in this ANDA require an approved supplemental application before the change may be made. 
	Please note that if FDA requires a Risk Evaluation and Mitigation Strategy (REMS) for a listed drug, an ANDA citing that listed drug also will be required to have a REMS.  See section 5051(i) of the FD&C Act. 
	-

	REPORTING REQUIREMENTS 
	REPORTING REQUIREMENTS 

	Postmarketing reporting requirements for this ANDA are set forth in 21 CFR 314.80-81 and 
	314.98. The Office of Generic Drugs should be advised of any change in the marketing status of this drug. 
	 The Agency notes that the '302 and '492 patents were submitted to the Agency after submission of your ANDA. Litigation, if any, with respect to these patents would not create a statutory stay of approval. 
	 The Agency notes that the '302 and '492 patents were submitted to the Agency after submission of your ANDA. Litigation, if any, with respect to these patents would not create a statutory stay of approval. 
	1


	ANDA 203286 Page 3 
	PROMOTIONAL MATERIALS 
	PROMOTIONAL MATERIALS 

	You may request advisory comments on proposed introductory advertising and promotional labeling materials prior to publication or dissemination.  Please note that these submissions are voluntary. To do so, submit, in triplicate, a cover letter requesting advisory comments, the proposed materials in draft or mock-up form with annotated references, and the package insert (PI), Medication Guide, and patient PI (as applicable) to: 
	OPDP Regulatory Project Manager Food and Drug Administration Center for Drug Evaluation and Research Office of Prescription Drug Promotion 5901-B Ammendale Road Beltsville, MD 20705 
	Alternatively, you may submit a request for advisory comments electronically in eCTD format. For more information about submitting promotional materials in eCTD format, see the draft Guidance for Industry (available at:  
	). 
	CM443702.pdf
	http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U 


	You must also submit final promotional materials and package insert(s), accompanied by a Form FDA 2253, at the time of initial dissemination or publication [21 CFR 314.81(b)(3)(i)].  Form FDA 2253 is available at 
	. 
	. 
	http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM083570.pdf


	Information and Instructions for completing the form can be found at  For more information about submission of promotional materials to the Office of Prescription Drug Promotion (OPDP), see . 
	.
	http://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM375154.pdf

	http://www.fda.gov/AboutFDA/CentersOffices/CDER/ucm090142.htm

	ANNUAL FACILITY FEES 
	ANNUAL FACILITY FEES 

	The Generic Drug User Fee Amendments of 2012 (GDUFA) (Public Law 112-144, Title III) established certain provisions with respect to self-identification of facilities and payment of annual facility fees.  Your ANDA identifies at least one facility that is subject to the self-identification requirement and payment of an annual facility fee.  Self-identification must occur by June 1st of each year for the next fiscal year.  Facility fees must be paid each year by the date specified in the Federal Register noti
	ANDA 203286 Page 4 
	CONTENT OF LABELING 
	CONTENT OF LABELING 

	As soon as possible, but no later than 14 days from the date of this letter, submit, using the FDA automated drug registration and listing system (eLIST), the content of labeling [21 CFR 314.50(l)] in structured product labeling (SPL) format, as described at , that is identical in content to the approved labeling (including the package insert, and any patient package insert and/or Medication Guide that may be required).  Information on submitting SPL files using eLIST may be found in the guidance for indust
	http://www.fda.gov/ForIndustry/DataStandards/StructuredProductLabeling/default.htm
	http://www.fda.gov/ForIndustry/DataStandards/StructuredProductLabeling/default.htm


	. The SPL will be accessible via publicly available labeling repositories. 
	CM072392.pdf
	http://www.fda.gov/downloads/DrugsGuidanceComplianceRegulatoryInformation/Guidances/U 


	The Electronic Common Technical Document (eCTD) is CDER’s standard format for electronic regulatory submissions.  Beginning May 5, 2017, ANDAs must be submitted in eCTD format and beginning May 5, 2018, drug master files must be submitted in eCTD format.  Submissions that do not adhere to the requirements stated in the eCTD Guidance will be subject to rejection.  
	For more information please visit: www.fda.gov/ectd. 

	Sincerely yours, 
	{See appended electronic signature page} 
	For Priya Shah, PharmD Acting Deputy Director Office of Regulatory Operations Office of Generic Drugs Center for Drug Evaluation and Research 
	Figure
	Digitally signed by Heidi Lee Date: 7/21/2017 05:39:18PM GUID: 52795fe90009070673e7de063d080d1f
	Heidi 

	Lee 
	CENTER FOR DRUG EVALUATION AND RESEARCH. 
	APPLICATION NUMBER:. 
	ANDA 203286. 
	OTHER ACTION LETTERS. 
	OTHER ACTION LETTERS. 

	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	Food and Drug Administration Silver Spring, MD 20993 
	ANDA 203286 
	COMPLETE RESPONSE 
	Zydus Pharmaceuticals (USA), Inc. 73 Route 31 North Pennington, NJ 08534 Attention: G. Srinivas
	 Head – Regulatory Affairs 
	Dear Sir: 
	This letter is in reference to your abbreviated new drug application (ANDA) submitted pursuant to section 505(j) of the Federal Food, Drug, and Cosmetic Act (FD&C Act), for Mesalamine Delayed-Release Tablets USP, 800 mg. 
	We acknowledge receipt of your amendments dated June 10, June 21, and August 9, 2016. The June 21, 2016, submission constituted a complete response to our April 29, 2016 action letter. 
	We have completed our review of this ANDA, as amended, and have determined that we cannot approve this ANDA in its present form. We have described our reasons for this action below and, where possible, our recommendations to address these issues. 
	PRODUCT QUALITY 
	PRODUCT QUALITY 

	1. 2. 3. 4. 
	ANDA 203286 Page 2 
	5. 
	DISSOLUTION 
	DISSOLUTION 

	We acknowledge that you will conduct the dissolution testing of your test product using the current USP Dissolution Method for Mesalamine Delayed-Release Tablets. 
	LABELING 
	LABELING 

	1.. CONTAINER LABEL – The following comments are based on the Asacol® HD container label, approved on May 5, 2016. 
	a. 
	b.. Revise the administration direction to read as follows: 
	Swallow Mesalamine Delayed-Release Tablets whole.  Do not cut, break, or chew the tablets. 
	c. Include the text “Dispense in original container” as does the Asacol® HD tablets label. 
	2.. 
	2.. 
	2.. 
	CARTON – 100 (10 x 10) Unit-dose Tablets See comments under CONTAINER, whichever applicable. 

	3.. 
	3.. 
	3.. 
	PRESCRIBING INFORMATION HOW SUPPLIED/STORAGE AND HANDLING Revise the dispensing statement to read as follows: 

	Store and dispense in the original bottle, protect from moisture, and keep the bottle tightly closed. Do not remove desiccant pouch (silica gel) from bottle. 

	4.. 
	4.. 
	STRUCTURED PRODUCT LABELING (SPL) See comments under CONTAINER and PRESCRIBING INFORMATION. 


	Submit your revised labeling electronically. The prescribing information and any patient labeling should reflect the full content of the labeling as well as the planned ordering of the content of the labeling. The container label and any outer packaging should reflect the content as well as an accurate representation of the layout, color, text size, and style. 
	ANDA 203286 Page 3 
	To facilitate review of your next submission, please provide a side-by-side comparison of your proposed labeling with your last submitted labeling with all differences annotated and explained. We also advise that you only address the deficiencies noted in this communication. 
	However, prior to the submission of your amendment, please check labeling resources, including DRUGS@FDA, the electronic Orange Book and the NF-USP online, for recent updates and make any necessary revisions to your labels and labeling.  
	In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly updates of new documents posted on the CDER web site at the following address – 
	http://www.accessdata.fda.gov/scripts/cder/daf 
	http://www.accessdata.fda.gov/scripts/cder/daf 
	http://www.accessdata.fda.gov/scripts/cder/daf 


	FACILITY INSPECTIONS/EVALUATIONS 
	FACILITY INSPECTIONS/EVALUATIONS 

	During a recent inspection of the Cadila Healthcare Limited (FEI 3002984011) manufacturing facility for this ANDA, our field investigator observed objectionable conditions at the facility and conveyed that information to the representative of the facility at the close of the inspection. Satisfactory resolution of the observations is required before this ANDA may be approved. Please list communications submitted to, or held with, the agency to facilitate resolution of the observed objectionable conditions, o
	BIOEQUIVALENCE, DISSOLUTION, 
	BIOEQUIVALENCE, DISSOLUTION, 

	There are no further questions for the above listed disciplines at this time. The comments provided in this communication are comprehensive as of issuance. However, these comments are subject to revision if any scientific or regulatory division identifies additional concerns, as well as any concerns due to inspection results that may arise in the future. Additionally the compliance status of each facility named in the application may be re-evaluated upon re­submission. 
	OTHER 
	OTHER 

	Your resubmission in response to this complete response letter will be considered a MINOR AMENDMENT, given that the deficiencies identified have been classified as MINOR. 
	Provided that the amendment contains no information that requires a substantial expenditure of resources to review, prominently identify the submission with the following wording in bold, capital letters at the top of the first page of the submission: 
	RESUBMISSION. MINOR. COMPLETE RESPONSE AMENDMENT. PRODUCT QUALITY/LABELING. 
	Upon review of your amendment, FDA may identify information in the amendment that requires a change in classification. 
	ANDA 203286 Page 4 
	Within one year after the date of this letter, you are required to respond by taking one of the actions available under 21 CFR 314.110(b). If you do not take one of these actions, we may consider your lack of response a request to withdraw the ANDA under 21 CFR 314.110(c)(1). You may also request an extension of time in which to resubmit the application. A resubmission must fully address all the deficiencies listed. Additionally, a partial response to this letter will not be processed as a resubmission and 
	The drug product may not be legally marketed until you have been notified in writing that this ANDA is approved. 
	ANNUAL FACILITY FEES 
	ANNUAL FACILITY FEES 

	The Generic Drug User Fee Amendments of 2012 (GDUFA) (Public Law 112-144, Title III) established certain provisions with respect to self-identification of facilities and payment of annual facility fees. Your ANDA identifies at least one facility that is subject to the self-identification requirement and payment of an annual facility fee. Self-identification must occur by June 1 of each year for the next fiscal year. Facility fees must be paid each year by the date specified in the Federal Register notice an
	In addition, we note that GDUFA requires that certain non-manufacturing sites and organizations listed in generic drug submissions comply with the self-identification requirement. The failure of any facility, site, or organization to comply with its obligation to self-identify and/or to pay fees when due may raise significant concerns about that site or organization and is a factor that may increase the likelihood of a site inspection prior to approval. FDA does not expect to give priority to completion of 
	Additionally, we note that the failure of any facility referenced in the application to self-identify and pay applicable fees means that FDA will not consider the GDUFA application review goal dates to apply to that application. 
	The Electronic Common Technical Document (eCTD) is CDER’s standard format for electronic regulatory submissions. Beginning May 5, 2017, ANDA and Master Files must be submitted in eCTD format. Submissions that do not adhere to the requirements stated in the eCTD Guidance will be subject to rejection. For more information please visit: . 
	www.fda.gov/ectd
	www.fda.gov/ectd


	ANDA 203286 Page 5 
	If you have any questions, call Edward Taylor, Regulatory Project Manager, Division of Project 
	Management, at (240) 402-6094. 
	Sincerely yours, 
	{See appended electronic signature page} 
	For Denise P. Toyer McKan, PharmD Director, Division of Project Management Office of Regulatory Operations Office of Generic Drugs 
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	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	Food and Drug Administration Silver Spring, MD 20993 
	ANDA 203286 
	COMPLETE RESPONSE 
	Zydus Pharmaceuticals (USA), Inc. 73 Route 31 North Pennington, NJ 08534 Attention: G. Srinivas 
	Head – Regulatory Affairs 
	Dear Sir: 
	This letter is in reference to your abbreviated new drug application (ANDA) submitted pursuant to section 505(j) of the Federal Food, Drug, and Cosmetic Act (FD&C Act), for Mesalamine Delayed-release Tablets USP, 800 mg. 
	We acknowledge receipt of your amendments dated October 19, 2015; and March 1, 2016. The October 19, 2015, submission constituted a complete response to our August 13, 2015, action letter. 
	We have completed our review of this ANDA, as amended, and have determined that we cannot approve this ANDA in its present form. We have described our reasons for this action below and, where possible, our recommendations to address these issues. 
	PRODUCT QUALITY 
	PRODUCT QUALITY 

	Figure
	DISSOLUTION 
	DISSOLUTION 

	We acknowledge that you will conduct the dissolution testing of your test product using current USP Dissolution Method for Mesalamine Delayed-release Tablets. 
	ANDA 203286 Page 2 
	FACILITY INSPECTIONS/EVALUATIONS 
	FACILITY INSPECTIONS/EVALUATIONS 

	During a recent inspection of the Cadila Healthcare Limited (FEI 3002984011) manufacturing facility for this ANDA, our field investigator observed objectionable conditions at the facility and conveyed that information to the representative of the facility at the close of the inspection. Satisfactory resolution of the observations is required before this ANDA may be approved. 
	BIOEQUIVALENCE, DISSOLUTION, LABELING 
	BIOEQUIVALENCE, DISSOLUTION, LABELING 

	There are no further questions for the above listed disciplines at this time. The comments provided in this communication are comprehensive as of issuance. However, these comments are subject to revision if any scientific or regulatory division identifies additional concerns, as well as any concerns due to inspection results that may arise in the future. Additionally the compliance status of each facility named in the application may be re-evaluated upon re­submission. 
	Additionally, please continue to monitor available labeling resources such as DRUGS@FDA, the Electronic Orange Book, and the United States Pharmacopeia – National Formulary (USP-NF) online for recent updates, and make any necessary revisions to your labels and labeling. 
	In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly updates of new documents posted on the CDER Web site at the following address: . 
	http://service.govdelivery.com/service/subscribe.html?code=USFDA 17
	http://service.govdelivery.com/service/subscribe.html?code=USFDA 17


	OTHER 
	OTHER 

	Your resubmission in response to this complete response letter will be considered a MINOR AMENDMENT, given that the deficiencies identified have been classified as MINOR. 
	Provided that the amendment contains no information that requires a substantial expenditure of resources to review, prominently identify the submission with the following wording in bold, capital letters at the top of the first page of the submission: 
	RESUBMISSION. MINOR. COMPLETE RESPONSE AMENDMENT. PRODUCT QUALITY. 
	Upon review of your amendment, FDA may identify information in the amendment that requires a change in classification. 
	Within one year after the date of this letter, you are required to respond by taking one of the actions available under 21 CFR 314.110(b). If you do not take one of these actions, we may consider your lack of response a request to withdraw the ANDA under 21 CFR 314.110(c)(1). You may also request an extension of time in which to resubmit the application. A resubmission 
	ANDA 203286 Page 3 
	must fully address all the deficiencies listed. Additionally, a partial response to this letter will not be processed as a resubmission and will not start a new review cycle. 
	The drug product may not be legally marketed until you have been notified in writing that this ANDA is approved. 
	ANNUAL FACILITY FEES 
	ANNUAL FACILITY FEES 

	The Generic Drug User Fee Amendments of 2012 (GDUFA) (Public Law 112-144, Title III) established certain provisions with respect to self-identification of facilities and payment of annual facility fees. Your ANDA identifies at least one facility that is subject to the self-identification requirement and payment of an annual facility fee. Self-identification must occur by June 1 of each year for the next fiscal year. Facility fees must be paid each year by the date specified in the Federal Register notice an
	In addition, we note that GDUFA requires that certain non-manufacturing sites and organizations listed in generic drug submissions comply with the self-identification requirement. The failure of any facility, site, or organization to comply with its obligation to self-identify and/or to pay fees when due may raise significant concerns about that site or organization and is a factor that may increase the likelihood of a site inspection prior to approval. FDA does not expect to give priority to completion of 
	Additionally, we note that the failure of any facility referenced in the application to self-identify and pay applicable fees means that FDA will not consider the GDUFA application review goal dates to apply to that application. 
	ANDA 203286 Page 4 
	If you have any questions, call Edward Taylor, Regulatory Project Manager, Division of Project Management, at (240) 402-6094. 
	Sincerely yours, 
	Digitally signed by Denise P. Toyer -S 
	Figure
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	Denise P. Toyer McKan, PharmD Director, Division of Project Management Office of Regulatory Operations Office of Generic Drugs 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	Food and Drug Administration Silver Spring  MD  20993 
	ANDA 203286 
	COMPLETE RESPONSE 
	Zydus Pharmaceuticals (USA), Inc. 73 Route 31 North   Pennington, NJ 08534 Attention: G. Srinivas 
	Head – Regulatory Affairs 
	Dear Sir: 
	Please refer to your Abbreviated New Drug Application (ANDA) dated July 12, 2011, received July 13, 2011, submitted under section 505(j) of the Federal Food, Drug, and Cosmetic Act for Mesalamine Delayed-release Tablets USP, 800 mg. 
	We acknowledge receipt of your amendments dated February 24 and June 23, 2015. The February 24, 2015, submission constituted a complete response to our February 24, 2014, action letter. 
	We have completed our review of this ANDA, as amended, and have determined that we cannot approve this ANDA in its present form. We have described our reasons for this action below and, where possible, our recommendations to address these issues. 
	PRODUCT QUALITY 
	PRODUCT QUALITY 

	1. 2. 
	ANDA 203286 Page 5 
	Figure
	BIOEQUIVALENCE 
	BIOEQUIVALENCE 

	At pH 6.8, there is a significant difference in the dissolution profile for the test product between the original (July 12, 2011) and amendment (February 24, 2015) submissions. Please provide an explanation for this difference. In addition, please submit 12 units dissolution data of the test and reference products in buffers with pH around 6.8 (e.g. pH 
	 using the 
	6.8,
	following dissolution method on your test product: 
	Apparatus: USP Apparatus II (paddle). Pretreatment Stage: 2 hours in 0.1 N HCl at 100 rpm. Evaluation Stage:. Each of:. 
	(2) pH 6.8 Phosphate buffer at 50 rpm 
	Volume:  900 mL 
	Temperature: 37ºC 
	Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes or as 
	needed for profile comparison.    
	Please submit individual dissolution data as well as the mean, range, %coefficient of variation 
	(CV) at each time point for the total numbers of tablets tested including dates of dissolution testing, manufacture date and expiration date as applicable. Besides the dissolution summary table in the eCTD format, please submit the individual unit dissolution data and mean values in excel or sas transport format. 
	DISSOLUTION 
	DISSOLUTION 

	We acknowledge that you will conduct the dissolution testing of your test product using current USP Dissolution Method for Mesalamine Delayed-Release Tablets. 
	LABELING 
	LABELING 

	The Division of Labeling Review has no further questions/comments at this time based on your labeling submission dated June 23, 2015.  
	Please continue to monitor available labeling resources such as DRUGS@FDA, the Electronic Orange Book and the NF-USP online for recent updates, and make any necessary revisions to your labels and labeling. 
	ANDA 203286 Page 6 
	In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly updates of new documents posted on the CDER web site at the following address ­. 
	http://service.govdelivery.com/service/subscribe.html?code=USFDA 17
	http://service.govdelivery.com/service/subscribe.html?code=USFDA 17


	FACILITY INSPECTIONS 
	FACILITY INSPECTIONS 

	During a recent inspection of the Cadila Healthcare Limited manufacturing facility for this ANDA, our field investigator conveyed deficiencies to the representative of the facility. Satisfactory resolution of these deficiencies is required before this ANDA may be approved. 
	OTHER 
	OTHER 

	A partial response to this letter will not be processed as a resubmission and will not start a new review cycle. 
	Prominently identify the submission with the following wording in bold capital letters at the top of the first page of the submission: 
	RESUBMISSION MINOR COMPLETE RESPONSE AMENDMENT CHEMISTRY/BIOEQUIVALENCE 
	Within one year after the date of this letter, you are required to resubmit or take other actions available under 21 CFR 314.110. If you do not take one of these actions, we may consider your lack of response a request to withdraw the ANDA under 21 CFR 314.65. You may also request an extension of time in which to resubmit the ANDA. A resubmission response must fully address all the deficiencies listed. 
	The drug product may not be legally marketed until you have been notified in writing that this ANDA is approved. 
	The Generic Drug User Fee Amendments of 2012 (GDUFA) (Public Law 112-144, Title III) established certain provisions with respect to self-identification of facilities and payment of annual facility fees. Your ANDA identifies at least one facility that is subject to the self-identification requirement and payment of an annual facility fee. Self-identification must occur by June 1 of each year for the next fiscal year. Facility fees must be paid each year by the date specified in the Federal Register notice an
	ANDA 203286 Page 7 
	In addition, we note that GDUFA requires that certain non-manufacturing sites and organizations listed in generic drug submissions comply with the self-identification requirement. The failure of any facility, site, or organization to comply with its obligation to self-identify and/or to pay fees when due may raise significant concerns about that site or organization and is a factor that may increase the likelihood of a site inspection prior to approval. FDA does not expect to give priority to completion of 
	Additionally, we note that the failure of any facility referenced in the application to self-identify and pay applicable fees means that FDA will not consider the GDUFA application review goal dates to apply to that application. 
	If you have any questions, call Edward Taylor, Regulatory Project Manager, at (240) 402-6094. 
	Sincerely yours, 
	Digitally signed by Denise P. Toyer ­A
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	Denise P. Toyer McKan, Pharm.D. Director, Division of Project Management Office of Regulatory Operations Office of Generic Drugs 
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	Figure
	TO: Zydus Pharmaceuticals (USA) Inc. 
	TO: Zydus Pharmaceuticals (USA) Inc. 
	TO: Zydus Pharmaceuticals (USA) Inc. 
	TEL: 609-730-1900 

	ATTN: G. Srinivas 
	ATTN: G. Srinivas 
	FAX: 609-730-1999 

	FROM: Heidi Lee 
	FROM: Heidi Lee 
	FDA CONTACT PHONE: 240-276-9717 

	Dear Sir: 
	Dear Sir: 


	This facsimile is in reference to your abbreviated new drug application, submitted pursuant to .Section 505(j) of the Federal Food, Drug, and Cosmetic Act. .
	We have completed the review and have described below our reasons for this action and, where .possible, our recommendations to address these issues in the following attachments (..pages). This facsimile is to be regarded as an official FDA communication and unless .requested, a hard copy will not be mailed. .
	THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM DISCLOSURE UNDER APPLICABLE LAW. 
	THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM DISCLOSURE UNDER APPLICABLE LAW. 
	If received by someone other than the addressee or a person authorized to deliver this document to the addressee, you are hereby notified that any disclosure, dissemination, copying, or other action to the content of this communication is not authorized. If you have received this document in error, please immediately notify us by telephone and return it to us by mail at the above address. 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	Food and Drug Administration Silver Spring MD 20993 
	ANDA 203286 
	COMPLETE RESPONSE 
	Zydus Pharmaceuticals (USA) Inc. Attention: G. Srinivas 
	Sr. Director – Regulatory Affairs 73 Route 31 North Pennington, NJ 08534 
	Dear Sir: 
	Please refer to your Abbreviated New Drug Application (ANDA) dated July 12, 2011, received July 13, 2011, submitted under section 505(j) of the Federal Food, Drug, and Cosmetic Act for Mesalamine Delayed-release Tablets USP, 800 mg. 
	We acknowledge receipt of your amendment dated March 13, 2012. 
	We have completed our review of this ANDA, as amended, and have determined that we cannot approve this ANDA in its present form.  We have described our reasons for this action below and, where possible, our recommendations to address these issues. 
	PRODUCT QUALITY 
	PRODUCT QUALITY 

	1) 2) 3) 4) Reference ID: 3458579 
	ANDA 203286 Page 4 
	23) 24) 25) 


	BIOEQUIVALENCE 
	BIOEQUIVALENCE 
	BIOEQUIVALENCE 

	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
	The Division of Bioequivalence II (DB II) has completed its review of your submission(s) acknowledged on the cover sheet. The following deficiencies have been identified: 
	1...
	1...
	1...
	We cannot locate the individual data for comparative dissolution testing in 0.1 N HCl followed by pH 4.5 Acetate buffer. 

	2...
	2...
	Due to the high variability of your submitted dissolution data conducted in multimedia, an f2 test using mean profiles of test vs. reference listed drug (“RLD”) is not sufficient as per the CDER Guidance for Industry: Dissolution Testing of Immediate Release Solid Oral Dosage Forms (“Dissolution Guidance”). Therefore, we calculated the f2 metric (an f2 confidence interval) using a bootstrapping method for the dissolution profile comparison. For general information on this approach, please refer to Shah et a


	Figure
	ANDA 203286 Page 5 
	Comparison-Statistics and Analysis of the Similarity Factor, f2. Pharmaceutical Research (1998) Vol. 15, No.6, page 889-896. 
	For the test products, the mean values (f2) in pH 6.8 and pH 7.5 phosphate buffer are lower than 50 and the lower bound of 90% confidence interval (“CI”) for the f2 test comparing test vs. RLD in pH 6.8, pH 7.2, and pH 7.5 phosphate buffer is lower than those comparing the RLD against itself under the same conditions. These values suggest that the dissolution profiles of the test product are significantly different from those of the corresponding reference under these conditions. Your dissolution data in pH
	3...To address why the test product is different from the RLD product, please repeat comparative dissolution testing on your fresh test product using a larger sample of tablets to provide a better estimate of the mean difference, or take other appropriated steps as necessary to reduce the variability for the purpose of achieving accurate f2 calculation. 
	The dissolution testing should be conducted on at least 24 tablets (more if necessary) of the test product and at least two lots of unexpired RLD product (using 12 tablets per lot) using the following method as specified in the FDA Guidance on Mesalamine (800 mg): 
	Apparatus: USP Apparatus II (paddle)..Pretreatment Stage: 2 hours in 0.1 N HCl at 100 rpm..Evaluation Stage:..
	Each of 
	(1)
	(1)
	(1)
	 pH 4.5 Acetate buffer at 50 rpm 

	(2)
	(2)
	 pH 6.8 Phosphate buffer at 50 rpm 

	(3)
	(3)
	 pH 7.2 Phosphate buffer at 50 rpm 

	(4)
	(4)
	 pH 7.5 Phosphate buffer at 50 rpm 


	Volume: 900 mL Temperature: 37ºC Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes or as needed for profile comparison 
	Please submit individual dissolution data as well as the mean, range, %coefficient of variation 
	(CV) at each time point for the total numbers of tablets tested including dates of dissolution testing, manufacture date and expiration date as applicable. 
	The DB II will perform an f2 test on your submitted dissolution data. If the variability of the dissolution data is such that mean data cannot be used for the f2 test, as per the Dissolution Guidance, we will use the above-referenced bootstrapping approach. 
	For the bootstrapping method, sampling with replacement is used for creating 10,000 replicates of test and reference products. The means of the test and reference units at each time point for each replicate are obtained and used for f2 calculation. The 90% confidence intervals of the f2 values are calculated using the percentile approach as described in the Shah et al. reference. Similar procedure can be followed for comparing reference vs. reference products. 
	ANDA 203286 Page 6 
	Please note only one measurement after 85% dissolution of both the products should be included in the f2 calculation. 

	LABELING 
	LABELING 
	LABELING 

	Labeling Deficiencies determined on April 21, 2013 based on your submission dated July 12, 2011: 
	1. CONTAINER 180s, a. b. 
	2...
	2...
	2...
	BLISTER – 10s If space permits, include the phrase “Made in India”. 

	3...
	3...
	INSERT 


	a...
	a...
	a...
	a...
	GENERAL 

	i...Please refer to 21 CFR 201.56(d) regarding PLR format for the final printed labeling. Please ensure that the highlight sections and the entire insert can easily be read and that the point type not be smaller than 6. 

	b. 
	b. 
	DESCRIPTION 


	ii. Please replace “Asacol-HD” with either “mesalamine delayed-release tablets” ” depending on the context throughout the text. iii. 
	c. 8 USE IN SPECIFIC POPULATIONS – 8.1 Pregnancy: 
	ANDA 203286 Page 7 
	Revise this subsection heading to read "Pregnancy: .Submit your revised labeling electronically in final print format. 
	We refer you to CFR 201.57(9)(A)(3)...

	To facilitate review of your next submission, please provide a side-by-side comparison of your proposed labeling with your last submitted labeling with all differences annotated and explained. 
	Prior to the submission of your amendment, please check labeling resources, including DRUGS@FDA, the Electronic Orange Book and the NF-USP online, for recent updates and make any necessary revisions to your labels and labeling.  
	In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly updates of new documents posted on the CDER web site at the following address 
	-

	http://service.govdelivery.com/service/subscribe.html?code=USFDA_17 
	http://service.govdelivery.com/service/subscribe.html?code=USFDA_17 
	http://service.govdelivery.com/service/subscribe.html?code=USFDA_17 



	FACILITY INSPECTIONS 
	FACILITY INSPECTIONS 
	FACILITY INSPECTIONS 

	We have not yet completed inspection(s)/compliance evaluation of your manufacturing facility(s) named or referenced in this ANDA.  We must perform a complete evaluation of the information associated with the inspection before determining that the site(s) are satisfactory and this ANDA may be approved. 

	OTHER 
	OTHER 
	OTHER 

	A partial response to this letter will not be processed as a resubmission and will not start a new review cycle.   
	Prominently identify the submission with the following wording in bold capital letters at the top of the first page of the submission: 
	RESUBMISSION..MAJOR .COMPLETE RESPONSE AMENDMENT..CHEMISTRY / BIOEQUIVALENCE / LABELING..
	Within one year after the date of this letter, you are required to resubmit or take other actions available under 21 CFR 314.110. If you do not take one of these actions, we may consider your lack of response a request to withdraw the ANDA under 21 CFR 314.65.  You may also request an extension of time in which to resubmit the ANDA.  A resubmission response must fully address all the deficiencies listed.  
	The drug product may not be legally marketed until you have been notified in writing that this ANDA is approved. 
	ANDA 203286 Page 8 
	The Generic Drug User Fee Amendments of 2012 (GDUFA) (Public Law 112-144, Title III) established certain provisions with respect to self-identification of facilities and payment of annual facility fees. Your ANDA identifies at least one facility that is subject to the self-identification requirement and payment of an annual facility fee.  Self-identification must occur by June 1 of each year for the next fiscal year.  Facility fees must be paid each year by the date specified in the Federal Register notice 
	In addition, we note that GDUFA requires that certain non-manufacturing sites and organizations listed in generic drug submissions comply with the self-identification requirement. The failure of any facility, site, or organization to comply with its obligation to self-identify and/or to pay fees when due may raise significant concerns about that site or organization and is a factor that may increase the likelihood of a site inspection prior to approval. FDA does not expect to give priority to completion of 
	Additionally, we note that the failure of any facility referenced in the application to self-identify and pay applicable fees means that FDA will not consider the GDUFA application review goal dates to apply to that application. 
	If you have any questions, contact Heidi Lee, Regulatory Project Manager, at or 
	heidi.lee@fda.hhs.gov 
	heidi.lee@fda.hhs.gov 


	(240) 276-9717. 
	Sincerely yours, 
	{See appended electronic signature page} 
	Kathleen Uhl, M.D. Acting Director Office of Generic Drugs Center for Drug Evaluation and Research 
	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	ROBERT L WEST 02/24/2014 Deputy Director, Office of Generic Drugs, for 
	Kathleen Uhl, M.D. 
	CENTER FOR DRUG EVALUATION AND RESEARCH. 
	APPLICATION NUMBER:. 
	ANDA 203286. 
	LABELING. 
	LABELING. 
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	contains 800 mg of mesalamine,USP.
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	Usual Dosage: For the treatment of moderately
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	Mesalamine 
	Mesalamine 
	-en 
	Q) Q) 
	Q) Q) 
	Q) Q) 
	active ulcerative colitis, the recommended dose of mesalamine delayed-release tablets in adults is
	'< ­
	'< ­


	Delayed-release 
	Delayed-release 
	two 800 mg tablets to be taken three times daily 
	c CD C> CD C> 
	(./) .wijh or without food, for a total daily dose of 4.8 gm, .
	-u 9-3 
	-u 9-3 
	9-3 
	for aduration of 6 weeks.
	Tablets, USP
	..., 
	..., 
	See package insert for complete prescribing
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	Swallow Meaalamine Delayed·Release Tablets





	800 mg 
	800 mg 
	whole. Do not cut, break, or chew the tablets.
	en 
	en 
	CD 
	CD 
	CD 

	Store at 20° to 25°C (68° to 77°F) .ISee USP Controlled Room Temperature]. .Protect from moisture. .
	Figure

	KEEP THIS AND ALL DRUGS Do not substitute one Mesalamine 
	OUT OF THE REACH OF CHILDREN. 
	Delayed-release Tablets 800 mg with .two Mesalamine Delayed·release .400 mg oral products .
	This untt-dose package is not child·resistant. Manufactured by: 
	Cadila Healthcare Ltd. Ahmedabad, India 
	Figure

	Distributed by: Zydus Pharmaceuticals USA Inc. 100 Tablets 
	Pennington, NJ 08534 (10 X 10 Unit-Dose) 
	Figure
	Rev.: 02/17
	Rx only 
	Figure
	Mesalamine Nocsa3a2435-11 Delayed-release 
	Tablets, USP 
	Figure
	Figure
	(b) (4j 
	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 
	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 
	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 
	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 

	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 
	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 
	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 

	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 
	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 
	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 

	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 
	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 
	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 

	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 
	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 
	Made in INDIA Lot: Exp: Rev. 02/17Distributed by: Zydus Pharmaceuticals USA Inc.Pennington, NJ 08534 MesalamineDelayed-release Tablet, USP 800 mg 
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	UPC-E Barcode: 119711 
	UPC-E Barcode: 119711 
	HIGHLIGHTS OF PRESCRIBING INFORMATION These highlights do not include all the information needed to use MESALAMINE DELAYED-RELEASE TABLETS safely and effectively. See full prescribing information for MESALAMINE DELAYED-RELEASE TABLETS. 
	MESALAMINE delayed-release tablets, for oral use Initial U.S. Approval: 1987 
	------------INDICATIONS AND USAGE-----------
	Mesalamine delayed-release tablets are aminosalicylate indicated for the treatment of moderately active ulcerative colitis in adults. (1) 
	Limitation of Use: Safety and effectiveness of mesalamine delayed-release tablets beyond 6 weeks have not been established (1) 
	--------DOSAGE AND ADMINISTRATION------­
	Important Administration Instructions (2.1): 
	•. 
	•. 
	•. 
	Do not substitute one mesalamine delayed-release tablet, 800 mg for two mesalamine delayed-release 400 mg oral products. (2.1) 

	•. 
	•. 
	Evaluate renal function prior to initiation of mesalamine delayed-release tablets, 800 mg. (2.1, 5.1) 

	•. 
	•. 
	Take on an empty stomach, at least 1 hour before and 2 hours after a meal. 

	•. 
	•. 
	Swallow whole; do not cut, break or chew the tablets. 


	Treatment of Moderately Active Ulcerative Colitis (2.2): 
	•. Recommended dosage is 1600 mg (two 800 mg tablets) three times daily for 6 weeks. 
	--------DOSAGE FORMS AND STRENGTHS---­
	•. Delayed-release tablets: 800 mg (3) 
	----------CONTRAINDICATIONS------------------­
	•. Known or suspected hypersensitivity to salicylates or aminosalicylates or to any of the ingredients of mesalamine delayed-release tablets (4, 5.3) 
	-----------WARNINGS AND PRECAUTIONS----­
	•. 
	•. 
	•. 
	Renal Impairment: Evaluate the risks and benefits in patients with known renal impairment or taking nephrotoxic drugs; monitor renal function (5.1, 7.1, 8.6, 13.2) 

	•. 
	•. 
	Mesalamine-induced Acute Intolerance Syndrome: Symptoms may be difficult to distinguish from an ulcerative colitis exacerbation; monitor for worsening symptoms; discontinue if acute intolerance syndrome suspected (5.2) 

	•. 
	•. 
	Hypersensitivity Reactions, including Myocarditis and Pericarditis: Evaluate patients immediately and discontinue if a hypersensitivity reaction is suspected (5.3) 

	•. 
	•. 
	Hepatic Failure: Evaluate the risks and benefits in patients with known liver impairment (5.4) 


	--------------ADVERSE REACTIONS---------------­
	•. The most common adverse reactions (≥ 2%) are headache, nausea, nasopharyngitis, abdominal pain, and worsening of ulcerative colitis (6.1) 
	To report SUSPECTED ADVERSE REACTIONS, contact Zydus Pharmaceuticals USA Inc. at 1-877-993-8779, or FDA at 1-800­
	FDA-1088 or www.fda.gov/medwatch. 

	------------DRUG INTERACTIONS ---------------­
	•. 
	•. 
	•. 
	Nephrotoxic Agents including NSAIDs: Increased risk of nephrotoxicity; monitor for changes in renal function and mesalamine related adverse reactions. (7.1) 

	•. 
	•. 
	Azathioprine or 6-Mercaptopurine: Increased risk of blood disorders; monitor complete blood cell counts and platelet counts (7.2) 


	-----------USE IN SPECIFIC POPULATIONS---­
	-----------USE IN SPECIFIC POPULATIONS---­
	-----------USE IN SPECIFIC POPULATIONS---­
	See
	 17
	 for
	 PATIENT
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	Geriatric
	Geriatric
	 Patients: 
	Increased
	 risk
	 of
	 blood 
	INFORMATION. 

	dyscrasias; monitor complete blood cell counts and 
	dyscrasias; monitor complete blood cell counts and 
	Revised: 02/2017 

	platelet counts (8.5) 
	platelet counts (8.5) 


	FULL PRESCRIBING INFORMATION:. 8 USE IN SPECIFIC POPULATIONS. 
	CONTENTS*. 8.1 Pregnancy 
	8.2 Lactation 1 INDICATIONS AND USAGE 8.4 Pediatric Use 
	8.5 Geriatric Use 2 DOSAGE AND ADMINISTRATION 8.6 Renal Impairment 
	2.1 .Important Administration. Instructions 10 OVERDOSAGE. 

	2.2 .Dosage Information 
	2.2 .Dosage Information 
	11 DESCRIPTION 3 DOSAGE FORMS AND STRENGTHS 12 CLINICAL PHARMACOLOGY 4 CONTRAINDICATIONS 12.1 Mechanism of Action 
	12.3 .Pharmacokinetics 
	12.3 .Pharmacokinetics 


	5 .WARNINGS AND PRECAUTIONS 
	5 .WARNINGS AND PRECAUTIONS 
	5.1 Renal Impairment 13 NONCLINICAL TOXICOLOGY 5.2 Mesalamine-Induced Acute 13.1 Carcinogenesis, Mutagenesis, Intolerance Syndrome Impairment of Fertility 
	5.3 .Hypersensitivity Reactions 13.2 Animal Toxicology and/or 
	5.3 .Hypersensitivity Reactions 13.2 Animal Toxicology and/or 
	5.4 .Hepatic Failure Pharmacology 


	6 .ADVERSE REACTIONS 14 CLINICAL STUDIES 
	6 .ADVERSE REACTIONS 14 CLINICAL STUDIES 
	6.1 .Clinical Trials Experience 14.1 Moderately Active Ulcerative Colitis 
	6.1 .Clinical Trials Experience 14.1 Moderately Active Ulcerative Colitis 
	6.2 .Postmarketing Experience 
	16 HOW SUPPLIED/STORAGE AND 7 DRUG INTERACTIONS HANDLING 
	7.1 .Nephrotoxic Agents, Including Non-.Steroidal Anti-Inflammatory Drugs 17 PATIENT COUNSELING. 
	7.2 .Azathioprine or 6-Mercaptopurine INFORMATION 
	7.2 .Azathioprine or 6-Mercaptopurine INFORMATION 
	Sections or subsections omitted from the full prescribing information are not listed. 
	*

	FULL PRESCRIBING INFORMATION. 
	1 .INDICATIONS AND USAGE Mesalamine delayed-release tablets are indicated for the treatment of moderately active ulcerative colitis in adults.  
	Limitations of Use: 
	Safety and effectiveness of mesalamine delayed-release tablets beyond 6 weeks have not been established. 



	2 .DOSAGE AND ADMINISTRATION 
	2 .DOSAGE AND ADMINISTRATION 
	2.1 .Important Administration Instructions 
	2.1 .Important Administration Instructions 
	•. 
	•. 
	•. 
	Do not substitute one mesalamine delayed-release tablet 800 mg for two mesalamine delayed-release 400 mg oral products [see Clinical Pharmacology (12.3)]. 

	•. 
	•. 
	Evaluate renal function prior to initiation of mesalamine delayed-release tablets. 

	•. 
	•. 
	Take mesalamine delayed-release tablets on an empty stomach, at least 1 hour before and 2 hours after a meal [see Clinical Pharmacology (12.3)]. 

	•. 
	•. 
	Swallow mesalamine delayed-release tablets whole. Do not cut, break or chew the tablets. 

	•. 
	•. 
	Intact, partially intact, and/or tablet shells have been reported in the stool; Instruct patients to contact their physician if this occurs repeatedly. 

	•. 
	•. 
	Protect mesalamine delayed-release tablets from moisture. Close the container tightly and leave desiccant pouches in the bottle along with the tablets. 


	2.2 .Dosage Information For the treatment of moderately active ulcerative colitis, the recommended dosage of mesalamine delayed-release tablets in adults is 1600 mg (two 800 mg tablets) three times daily (total daily dosage of 4.8 grams) for a duration of 6 weeks. 
	3 .DOSAGE FORMS AND STRENGTHS Mesalamine delayed-release tablets are available as reddish-brown colored, capsule-shaped, biconvex, enteric coated tablets imprinted with “435” on one side and plain on other side. 
	4 .CONTRAINDICATIONS Mesalamine delayed-release tablets are contraindicated in patients with known or suspected hypersensitivity to salicylates or aminosalicylates or to any of the ingredients of mesalamine delayed-release tablets [see Warnings and Precautions (5.3), Adverse Reactions (6.2), and Description (11)]. 
	5 .WARNINGS AND PRECAUTIONS 
	5 .WARNINGS AND PRECAUTIONS 
	5.1 .Renal Impairment Renal impairment, including minimal change nephropathy, acute and chronic interstitial nephritis, and, rarely, renal failure, has been reported in patients taking products such as mesalamine delayed-release tablets that contain or are converted to mesalamine [see Adverse Reactions (6.2)]. 
	Evaluate renal function prior to initiation of mesalamine delayed-release tablets and periodically while on therapy. Evaluate the risks and benefits of using mesalamine delayed-release tablets in patients with known renal impairment or history of renal disease or taking concomitant nephrotoxic drugs [see Drug Interactions (7.1), Use in Specific Populations (8.6) and Nonclinical Toxicology (13.2)]. 
	5.2 .Mesalamine-Induced Acute Intolerance Syndrome Mesalamine has been associated with an acute intolerance syndrome that may be difficult to distinguish from an exacerbation of ulcerative colitis. Exacerbation of the symptoms of colitis has been reported in 2.3% of mesalamine-treated patients in controlled clinical trials. This acute reaction, characterized by cramping, abdominal pain, bloody diarrhea, and occasionally by fever, headache, malaise, pruritus, rash, and conjunctivitis, has been reported after
	5.3 .Hypersensitivity Reactions Hypersensitivity reactions have been reported in patients taking sulfasalazine. Some patients may have a similar reaction to mesalamine delayed-release tablets or to other compounds that contain or are converted to mesalamine. 
	As with sulfasalazine, mesalamine-induced hypersensitivity reactions may present as internal organ involvement, including myocarditis, pericarditis, nephritis, hepatitis, pneumonitis, and hematologic abnormalities. Evaluate patients immediately if signs or symptoms of a hypersensitivity reaction are present. Discontinue mesalamine delayed-release tablets if an alternative etiology for the signs or symptoms cannot be established. 
	5.4 .Hepatic Failure There have been reports of hepatic failure in patients with pre-existing liver disease who have been administered mesalamine. Caution should be exercised when administering mesalamine delayed-release tablets to patients with liver impairment. 
	6 .ADVERSE REACTIONS The most serious adverse reactions seen in mesalamine delayed-release tablets clinical trials or with other products that contain mesalamine or are metabolized to mesalamine were: 
	• 
	• 
	• 
	Renal Impairment [see Warnings and Precautions (5.1)] 

	• 
	• 
	Mesalamine-Induced Acute Intolerance Syndrome [see Warnings and Precautions 

	• 
	• 
	(5.2)] 

	• 
	• 
	Hypersensitivity Reactions [see Warnings and Precautions (5.3)] 

	• 
	• 
	Hepatic Failure [see Warnings and Precautions (5.4)] 


	6.1 .Clinical Trials Experience Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reflect the rates observed in practice. 
	Mesalamine has been evaluated in 896 patients with ulcerative colitis in controlled studies. Three six-week, active-controlled studies were conducted comparing mesalamine 
	4.8 grams per day with mesalamine-delayed release tablets 2.4 grams per day in patients with mildly to moderately active ulcerative colitis. In these studies, 727 patients were dosed with the mesalamine delayed-release tablet, 800 mg and 732 patients were dosed with mesalamine delayed-release tablets, 400 mg. 
	The most common reactions reported in the mesalamine group were headache (4.7%), nausea (2.8%), nasopharyngitis (2.5%), abdominal pain (2.3%), diarrhea (1.7%), and dyspepsia (1.7%); Table 1 enumerates adverse reactions that occurred in the three studies. The most common reactions in patients with moderately active ulcerative colitis (602 patients dosed with mesalamine delayed-release tablet, 800 mg and 618 patients dosed with the mesalamine delayed-release tablet, 400 mg) were the same as all treated patien
	Discontinuations due to adverse reactions occurred in 3.9% of patients in the mesalamine delayed-release tablet, 800 mg group and in 4.2% of patients in the mesalamine delayed-release tablet, 400 mg comparator group. The most common cause for discontinuation was gastrointestinal symptoms associated with ulcerative colitis. 
	Serious adverse reactions occurred in 0.8% of patients in the mesalamine delayed-release tablet, 800 mg group and in 1.8% of patients in the mesalamine delayed-release tablet, 400 mg comparator group. The majority involved the gastrointestinal system.  
	Table 1. Adverse Reactions Occurring in ≥ 1% of All Treated Patients. (Three studies combined). 
	Adverse Reaction 
	Adverse Reaction 
	Adverse Reaction 
	Mesalamine delayed-release 2.4 grams per day (400 mg Tablet) (N = 732) 
	Mesalamine delayed-release 4.8 grams per day (800 mg Tablet) (N = 727) 

	Headache 
	Headache 
	4.9 % 
	4.7 % 

	Nausea 
	Nausea 
	2.9 % 
	2.8 % 

	Nasopharyngitis 
	Nasopharyngitis 
	1.4 % 
	2.5 % 

	Abdominal pain 
	Abdominal pain 
	2.3 % 
	2.3 % 

	Diarrhea 
	Diarrhea 
	1.9 % 
	1.7 % 

	Dyspepsia 
	Dyspepsia 
	0.8 % 
	1.7 % 

	Vomiting 
	Vomiting 
	1.6 % 
	1.4 % 

	Flatulence 
	Flatulence 
	0.7 % 
	1.2 % 

	Influenza 
	Influenza 
	1.2 % 
	1.0 % 


	Adverse Reaction 
	Adverse Reaction 
	Adverse Reaction 
	Mesalamine delayed-release 2.4 grams per day (400 mg Tablet) (N = 732) 
	Mesalamine delayed-release 4.8 grams per day (800 mg Tablet) (N = 727) 

	Pyrexia 
	Pyrexia 
	1.2 % 
	0.7 % 

	Cough 
	Cough 
	1.4 % 
	0.3 % 


	N = number of patients within specified treatment group Percent = percentage of patients in category and treatment group 
	6.2 .Postmarketing Experience In addition to the adverse reactions reported above in clinical trials involving the mesalamine delayed-release tablet 800 mg, the adverse events listed below have been reported in postmarketing experience with other mesalamine-containing products or products that are metabolized to mesalamine. Because these reactions are reported voluntarily from a population of uncertain size, it is not always possible to reliably estimate their frequency or establish a causal relationship to
	Body as a Whole 
	Body as a Whole 
	Facial edema, edema, peripheral edema, asthenia, chills, infection, malaise, pain, neck pain, chest pain, back pain, abdominal enlargement, lupus-like syndrome, drug fever (rare). 

	Cardiovascular 
	Cardiovascular 
	Pericarditis (rare) and myocarditis (rare) [see Warnings and Precautions (5.3)], pericardial effusion, vasodilation, migraine. 

	Gastrointestinal 
	Gastrointestinal 
	Dry mouth, stomatitis, oral ulcers, anorexia, increased appetite, eructation, pancreatitis, cholecystitis, gastritis, gastroenteritis, gastrointestinal bleeding, perforated peptic ulcer (rare), constipation, hemorrhoids, rectal hemorrhage, bloody diarrhea, tenesmus, stool abnormality. 

	Hepatic 
	Hepatic 
	There have been rare reports of hepatotoxicity, including jaundice, cholestatic jaundice, hepatitis, and possible hepatocellular damage including liver necrosis and liver failure. Some of these cases were fatal. Asymptomatic elevations of liver enzymes which usually resolve during continued use or with discontinuation of the drug have also been reported. One case of Kawasaki-like syndrome, that included changes in liver enzymes, was also reported [see Warnings and Precautions (5.4)]. 

	Hematologic 
	Hematologic 
	Agranulocytosis (rare), aplastic anemia (rare), anemia, thrombocytopenia, leukopenia, eosinophilia, lymphadenopathy. 
	Musculoskeletal 
	Gout, rheumatoid arthritis, arthritis, arthralgia, joint disorder, myalgia, hypertonia. 

	Neurological/Psychiatric 
	Neurological/Psychiatric 
	Anxiety, depression, somnolence, insomnia, nervousness, confusion, emotional lability, dizziness, vertigo, tremor, paresthesia, hyperesthesia, peripheral neuropathy (rare), Guillain-Barré syndrome (rare), and transverse myelitis (rare). 

	Respiratory/Pulmonary 
	Respiratory/Pulmonary 
	Sinusitis, rhinitis, pharyngitis, asthma exacerbation, pleuritis, bronchitis, eosinophilic pneumonia, interstitial pneumonitis. 

	Skin 
	Skin 
	Alopecia, psoriasis (rare), pyoderma gangrenosum (rare), erythema nodosum, acne, dry skin, sweating, pruritus, urticaria, rash. 

	Special Senses 
	Special Senses 
	Ear pain, tinnitus, ear congestion, ear disorder, conjunctivitis, eye pain, blurred vision, vision abnormality, taste perversion. 

	Renal/Urogenital 
	Renal/Urogenital 
	Renal failure (rare), interstitial nephritis, minimal change nephropathy [see Warnings and Precautions (5.1)], dysuria, urinary frequency and urgency, hematuria, epididymitis, decreased libido, dysmenorrhea, menorrhagia. 

	Laboratory Abnormalities 
	Laboratory Abnormalities 
	Elevated AST (SGOT) or ALT (SGPT), elevated alkaline phosphatase, elevated GGT, elevated LDH, elevated bilirubin, elevated serum creatinine and BUN. 




	7 .DRUG INTERACTIONS 
	7 .DRUG INTERACTIONS 
	7.1 .Nephrotoxic Agents, Including Non-Steroidal Anti-Inflammatory Drugs The concurrent use of mesalamine with known nephrotoxic agents, including nonsteroidal anti-inflammatory drugs (NSAIDs) may increase the risk of nephrotoxicity. Monitor patients taking nephrotoxic drugs for changes in renal function and mesalamine-related adverse reactions [see Warnings and Precautions (5.1)]. 
	7.2 .Azathioprine or 6-Mercaptopurine The concurrent use of mesalamine with azathioprine or 6-mercaptopurine may increase the risk for blood disorders. If concomitant use of mesalamine delayed-release tablet 800 mg and azathioprine or 6-mercaptopurine cannot be avoided, monitor blood tests, including complete blood cell counts and platelet counts. 
	USE IN SPECIFIC POPULATIONS 
	8.1 .Pregnancy 
	8.1 .Pregnancy 
	Risk Summary 
	Limited published data on mesalamine use in pregnant women are insufficient to inform a drug-associated risk. No fetal harm was observed in animal reproduction studies of mesalamine in rats and rabbits at oral doses approximately 0.97 times (rat) and 1.95 times (rabbit) the recommended human dose [see Data].  
	The estimated background risk of major birth defects and miscarriage for the indicated populations is unknown. In the U.S. general population, the estimated background risk of major birth defects and miscarriage in clinically recognized pregnancies is 2 to 4% and 15 to 20%, respectively. 
	Data 
	Animal Data 
	Reproduction studies with mesalamine were performed during organogenesis in rats and rabbits at oral doses up to 480 mg/kg/day. There was no evidence of harm to the fetus. These mesalamine doses were about 0.97 times (rat) and 1.95 times (rabbit) the recommended human dose of 4.8 grams per day, based on body surface area. 

	8.2 .Lactation 
	8.2 .Lactation 
	Risk Summary 
	Risk Summary 
	Mesalamine and its N-acetyl metabolite are present in human milk in undetectable to small amounts [see Data]. There are limited reports of diarrhea in breastfed infants. There is no information on the effects of the drug on milk production. The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for mesalamine and any potential adverse effects on the breastfed infant from the drug or from the underlying maternal condition. 

	Clinical Considerations 
	Clinical Considerations 
	Monitor breastfed infants for diarrhea. 

	Data 
	Data 
	Human Data 
	In published lactation studies, maternal mesalamine doses from various oral and rectal formulations and products ranged from 500 mg to 3 g daily. The concentration of mesalamine in milk ranged from non-detectable to 0.11 mg/L. The concentration of the Nacetyl-5-aminosalicylic acid metabolite ranged from 5 to 18.1 mg/L. Based on these concentrations, estimated infant daily dosages for an exclusively breastfed infant are 0 to 
	0.017 mg/kg/day of mesalamine and 0.75 to 2.72 mg/kg/day of N-acetyl-5-aminosalicylic acid. 
	8.4 .Pediatric Use Safety and effectiveness of mesalamine in pediatric patients have not been established. See the prescribing information for other approved mesalamine products for the safety and effectiveness of these products in pediatric patients. 
	8.5 .Geriatric Use Clinical studies of mesalamine delayed-release tablets did not include sufficient numbers of patients aged 65 and over to determine whether they respond differently than younger patients. Reports from uncontrolled clinical studies and postmarketing experience for another oral formulation of mesalamine suggest a higher incidence of blood dyscrasias (agranulocytosis, neutropenia, pancytopenia) in patients who were 65 years or older compared to younger patients. Monitor complete blood cell c
	In general, the greater frequency of decreased hepatic, renal, or cardiac function, and of concomitant disease or other drug therapy in elderly patients should be considered when prescribing mesalamine delayed-release tablets [see Use in Specific Populations (8.6)]. 
	8.6 .Renal Impairment Mesalamine is known to be substantially excreted by the kidney, and the risk of adverse reactions may be greater in patients with impaired renal function. Evaluate renal function in all patients prior to initiation and periodically while on mesalamine delayed-release tablets therapy. Monitor patients with known renal impairment or history of renal disease or taking nephrotoxic drugs for decreased renal function and mesalamine-related adverse reactions [see Warnings and Precautions (5.1
	10 .OVERDOSAGE There is no specific antidote for mesalamine overdose and treatment for suspected acute severe toxicity with mesalamine should be symptomatic and supportive. This may include prevention of further gastrointestinal tract absorption, correction of fluid electrolyte imbalance, and maintenance of adequate renal function. Mesalamine delayed-release tablet is a pH dependent delayed-release product and this factor should be considered when treating a suspected overdose. 
	Single oral doses of 5000 mg/kg mesalamine suspension in mice (approximately 4.2 times the recommended human dose of mesalamine based on body surface area), 4595 mg/kg in rats (approximately 7.8 times the recommended human dose of mesalamine based on body surface area) and 3000 mg/kg in cynomolgus monkeys (approximately 10 times the recommended human dose of mesalamine based on body surface area) were lethal. 
	11 .DESCRIPTION Each mesalamine delayed-release tablet for oral administration contains 800 mg of mesalamine USP, an aminosalicylate. Mesalamine, USP is light tan to pink colored, needle-shaped crystals. Color may darken on exposure to air. It is odorless or may have a slight characteristic odor, slightly soluble in water; very slightly soluble in methanol, in dehydrated alcohol, and in acetone; practically insoluble in n-butyl alcohol, in chloroform, in ether, in ethyl acetate, in n-hexane, in methylene ch
	11 .DESCRIPTION Each mesalamine delayed-release tablet for oral administration contains 800 mg of mesalamine USP, an aminosalicylate. Mesalamine, USP is light tan to pink colored, needle-shaped crystals. Color may darken on exposure to air. It is odorless or may have a slight characteristic odor, slightly soluble in water; very slightly soluble in methanol, in dehydrated alcohol, and in acetone; practically insoluble in n-butyl alcohol, in chloroform, in ether, in ethyl acetate, in n-hexane, in methylene ch
	acrylic based resin Eudragit S (methacrylic acid copolymer B, NF), which dissolves at pH 7 or greater, releasing mesalamine for topical anti-inflammatory action in the colon. Mesalamine (also referred to as 5-aminosalicylic acid or 5-ASA) has the chemical name 5-amino-2-hydroxybenzoic acid and its structural formula is: 

	Figure
	Each mesalamine delayed-release tablet contains 800 mg of mesalamine. In addition, each tablet contains the following inactive ingredients: acetyltributyl citrate, colloidal silicone dioxide, ferric oxide red, magnesium stearate, methacrylic acid copolymer type B, microcrystalline cellulose, povidone, sodium starch glycolate, talc and titanium dioxide. The tablet is printed with opacode black S-1-17823 which contains following ingredients: ammonium hydroxide, butyl alcohol, ferrosoferric oxide, isopropyl al



	12 .CLINICAL PHARMACOLOGY 
	12 .CLINICAL PHARMACOLOGY 
	12.1 .Mechanism of Action The mechanism of action of mesalamine is unknown, but appears to be topical rather than systemic. Mucosal production of arachidonic acid metabolites, both through the cyclooxygenase pathways, that is, prostanoids, and through the lipoxygenase pathways, that is, leukotrienes and hydroxyeicosatetraenoic acids, is increased in patients with chronic inflammatory bowel disease, and it is possible that mesalamine diminishes inflammation by blocking cyclooxygenase and inhibiting prostagla
	12.3 .Pharmacokinetics Absorption Plasma concentrations of mesalamine (5-aminosalicylic acid; 5-ASA) and its metabolite, N-acetyl-5-aminosalicylic acid (N-Ac-5-ASA) are highly variable following administration of mesalamine delayed-release tablets. Following single dose oral administration of mesalamine delayed-release tablet 800 mg in healthy subjects (N = 139) under fasted conditions, the mean Cmax, AUC8-48h and AUC0-tldc values were 208 ng/mL, 2296 ng.h/mL, and 2533 ng.h/mL, respectively. The median [ran
	Based on cumulative urinary recovery of mesalamine and N-Ac-5-ASA from single dose studies in healthy subjects, approximately 20% of the orally administered mesalamine in mesalamine delayed-release tablets is systemically absorbed. 
	Food Effect: A high calorie (800 to 1000 calories), high fat (approximately 50 % of total caloric content) meal increased mesalamine Cmax by 2.4-fold and mesalamine systemic exposure (AUC8-48 and AUC0-tldc) by 2.8-fold; the median lag-time increased by 8 hours and median tmax by 6 hours (from 24 to 30 hours) [see Dosage and Administration (2.1)]. 
	Comparative exposure between one mesalamine delayed-release tablet 800 mg and two mesalamine delayed-release 400 mg oral products is unknown [see Dosage and Administration (2.1)]. 
	Elimination 
	Metabolism 
	The absorbed mesalamine is acetylated in the gut mucosal wall and by the liver to N-Ac-5-ASA. 
	Excretion 
	Absorbed mesalamine is excreted mainly by the kidneys as N-acetyl-5-aminosalicylic acid. Unabsorbed mesalamine is excreted in feces. 

	13 .NONCLINICAL TOXICOLOGY 
	13 .NONCLINICAL TOXICOLOGY 
	13.1 .Carcinogenesis, Mutagenesis, Impairment of Fertility Dietary mesalamine was not carcinogenic in rats at doses as high as 480 mg/kg/day, or in mice at 2000 mg/kg/day. These doses are approximately 0.97 and 
	2.0 times the 4.8 grams per day mesalamine delayed-release tablets dose (based on body surface area). Mesalamine was not genotoxic in the Ames test, the Chinese hamster ovary cell chromosomal aberration assay, and the mouse micronucleus test. Mesalamine, at oral doses up to 480 mg/kg/day (about 0.97 times the recommended human treatment dose based on body surface area), was found to have no effect on fertility or reproductive performance of male and female rats. 
	13.2 .Animal Toxicology and/or Pharmacology In animal studies (rats, mice, dogs), the kidney was the principal organ for toxicity. (In the following, comparisons of animal dosing to recommended human dosing are based on body surface area and a 4.8 grams per day dose for a 60 kg person). 
	Mesalamine causes renal papillary necrosis in rats at single doses of approximately 750 mg/kg to 1000 mg/kg (1.5 to 2.0 times the recommended human dose). Doses of 170 and 360 mg/kg/day (about 0.3 and 0.73 times the recommended human dose) given to rats for six months produced papillary necrosis, papillary edema, tubular degeneration, tubular mineralization, and urothelial hyperplasia. 
	In mice, oral doses of 4000 mg/kg/day (approximately 4.1 times the recommended human dose) for three months produced tubular nephrosis, multifocal/diffuse tubulo­interstitial inflammation, and multifocal/diffuse papillary necrosis. 
	In dogs, single doses of 6000 mg (approximately 6.25 times the recommended human dose) of delayed-release mesalamine tablets resulted in renal papillary necrosis but were not fatal. Renal changes have occurred in dogs given chronic administration of mesalamine at doses of 80 mg/kg/day (0.5 times the recommended human dose). 

	14 .CLINICAL STUDIES 
	14 .CLINICAL STUDIES 
	14.1 .Moderately Active Ulcerative Colitis The efficacy of mesalamine delayed-release tablets at 4.8 grams per day was studied in a six-week, randomized, double-blind, active-controlled study in 772 patients with moderately active ulcerative colitis (UC). Moderately active UC was defined as a Physician’s Global Assessment (PGA) score of 2; the PGA is a four-point scale (0 to 3) that encompasses the clinical assessments of rectal bleeding, stool frequency, and sigmoidoscopy findings. 
	Patients were randomized 1:1 to the mesalamine delayed-release tablets 4.8 grams per day group (two mesalamine delayed-release tablets three times a day) or the mesalamine delayed-release 2.4 grams per day group (two mesalamine delayed-release 400 mg tablets three times a day). 
	Patients characteristically had a history of previous use of oral 5-ASAs (86%), steroids (41%), and rectal therapies (49%), and demonstrated clinical symptoms of three or more stools over normal per day (87%) and obvious blood in the stool most or all of the time (70%). The study population was primarily Caucasian (97%), had a mean age of 43 years (8% aged 65 years or older), and included slightly more males (56%) than females (44%). 
	The primary endpoint was treatment success defined as improvement from baseline to Week 6 based on the PGA. Treatment success rates were similar in the two groups: 70% in the mesalamine group and 66% in the mesalamine delayed-release 400 mg tablets group (difference: 5%; 95% CI: [-1.9%, 11.2%]). 
	A second controlled study supported the efficacy of mesalamine at 4.8 grams per day. Treatment success was 72% in patients with moderately active UC treated with mesalamine. 
	16 .HOW SUPPLIED/STORAGE AND HANDLING Mesalamine Delayed-release Tablets, USP 800 mg are reddish-brown colored, capsule-shaped, biconvex, enteric coated tablets, imprinted with “435” on one side and plain on other side and are supplied as follows: 
	NDC 68382-435-28 in bottles of 180 tablets. NDC 68382-435-77 in cartons of 100 tablets (10 x 10 unit-dose). 
	Storage 
	Store at 20° to 25°C (68° to 77°F) [See USP Controlled Room Temperature]. 
	Store and dispense in the original bottle, protect from moisture, and keep the bottle tightly closed. Do not remove desiccant pouch (silica gel) from bottle. 
	17 PATIENT COUNSELING INFORMATION 
	17 PATIENT COUNSELING INFORMATION 
	Administration [see Dosage and Administration (2.1)] 
	•. 
	•. 
	•. 
	Inform patients that if they are switching from a previous oral mesalamine therapy to mesalamine delayed-release tablets to discontinue their previous oral mesalamine therapy and follow the dosing instructions for mesalamine delayed-release tablets. One mesalamine delayed-release tablet 800 mg is not substitutable for two mesalamine delayed-release 400 mg oral products. 

	•. 
	•. 
	Inform patients to take mesalamine delayed-release tablets on an empty stomach, at least 1 hour before and 2 hours after a meal. 

	•. 
	•. 
	Instruct patients to swallow the mesalamine delayed-release tablets whole, taking care not to break, cut, or chew the tablets, because the coating is an important part of the delayed-release formulation. 

	•. 
	•. 
	Inform patients that intact, partially intact, and/or tablet shells have been reported in the stool. Instruct patients to contact their physician if this occurs repeatedly. 

	•. 
	•. 
	Instruct patients to protect mesalamine delayed-release tablets from moisture. Instruct patients to close the container tightly and to leave desiccant pouches in the bottle along with the tablets. 


	Renal Impairment 
	•. Inform patients that mesalamine delayed-release tablets may decrease their renal function, especially if they have known renal impairment or are taking nephrotoxic drugs, and periodic monitoring of renal function will be performed while they are on therapy. Advise patients to complete all blood tests ordered by their physician [see Warnings and Precautions (5.1)]. 
	Mesalamine-Induced Acute Intolerance Syndrome 
	•. Instruct patients to report to their physician if they experience new or worsening symptoms of cramping, abdominal pain, bloody diarrhea, and sometimes fever, headache, and rash [see Warnings and Precautions (5.2)]. 
	Hypersensitivity Reactions 
	•. Inform patients of the signs and symptoms of hypersensitivity reactions, and advise them seek immediate medical care should signs and symptoms occur [see Warnings and Precautions (5.3)]. 
	Hepatic Failure 
	•. Inform patients with known liver disease of the signs and symptoms of worsening liver function and advise them to report to their physician if they experience such signs or symptoms [see Warnings and Precautions (5.4)]. 
	Blood Disorders 
	•. Inform elderly patients and those taking azathioprine or 6-mercaptopurine of the risk for blood disorders and the need for periodic monitoring of complete blood cell 
	•. Inform elderly patients and those taking azathioprine or 6-mercaptopurine of the risk for blood disorders and the need for periodic monitoring of complete blood cell 
	counts and platelet counts while on therapy. Advise patients to complete all blood tests ordered by their physician [see Drug Interactions (7.2), Use in Specific Populations (8.5)]. 

	Call your doctor for medical advice about side effects. You may report side effects to FDA at 1-800-FDA-1088. 
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	1. 
	1. 
	LABELING COMMENTS 

	1.1 
	1.1 
	LABELING DEFICIENCIES AND COMMENTS FOR LETTER TO APPLICANT 

	None 
	Submit your revised labeling electronically.  The prescribing information and any patient labeling should reflect the full content of the labeling as well as the planned ordering of the content of the labeling.  The container label and any outer packaging should reflect the content as well as an accurate representation of the layout, color, text size, and style. 
	To facilitate review of your next submission, please provide a side-by-side comparison of your proposed labeling with your last submitted labeling with all differences annotated and explained. We also advise that you only address the deficiencies noted in this communication. 
	However, prior to the submission of your amendment, please check labeling resources, including DRUGS@FDA, the electronic Orange Book and the NF-USP online, for recent updates and make any necessary revisions to your labels and labeling.  
	In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly updates of new documents posted on the CDER web site at the following address – 
	http://service.govdelivery.com/service/subscribe.html?code=USFDA_17 
	http://service.govdelivery.com/service/subscribe.html?code=USFDA_17 
	http://service.govdelivery.com/service/subscribe.html?code=USFDA_17 



	1.2 
	1.2 
	POST APPROVAL REVISIONS 

	These comments will NOT be sent to the applicants at this time. .These comments will be addressed post approval (in the first labeling supplement review). .


	1. GENERAL COMMENTS (For Container and Carton Label) 
	1. GENERAL COMMENTS (For Container and Carton Label) 
	a. 
	b. Please revise to read as below to be the same as the reference listed drug: 
	Figure
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	2.. 
	PREVIOUS LABELING REVIEW, DEFICIENCIES, FIRM’S RESPONSE, AND REVIEWER’S ASSESSMENT 

	In this section, we include any previous labeling review deficiencies, the firm’s response and reviewer’s assessment to firm’s response as well as any new deficiencies found in this cycle. Include the previous review cycle and the review’s submission date(s) [e.g. “The below comments are from the labeling review C3 based on the submission dated 7/4/15”]. 
	3 | Page 
	Reviewer Comments: .The below comments are from the labeling review C4 based on the submission (s) dated 10/19/2015, .6/10/2016 and Firm's Responses are from Cover Letter on 04/06/2017: .
	1. CONTAINER LABEL -The following conunents are ba.sed on the Asacol® HD container label, approved on Ma: 5. 2016. 
	~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
	(b)(4) 
	a. 
	a. 
	a. 

	b. .
	b. .
	Revise the administration direction to read as follows: Swallow l\Iesalamine Delayed-Release Tablets whole. Do not cut, break. or chew the tablets. 

	c. .
	c. .
	Include the text "Dispense in original container" as does the Asacol® HD tablet<.> label 


	Firm's Response: 
	a. 
	(b)(4) 
	As recommended by the Agency, we have revised our administration direction to read "SwnUow MesaJamine Delayed-Release Tablets whole. f>o not cut, break, or chew the tablets." 
	As recommended by the Agency, we have revised our administration direction to read "SwnUow MesaJamine Delayed-Release Tablets whole. f>o not cut, break, or chew the tablets." 
	b. 

	We acknowledge the Agency's comment. 
	c. 


	Reviewer's Assessment: All of the label deficiencies have been addressed by the applicant. 
	2. .CARTON -100 (10 x 10) Unit-dose Tablets 
	See comments ooder CONTAINER., whichever applicable. 
	Firm's Response: We have our labels according the comments la and 1 b for container. 
	rcvis.cd 

	Reviewer's Assessment: All of the label deficiencies have been addressed by the applicant. 
	3. .PRESCRIBING INFORJ~1ATION HOW SUPPLIED/STORAGE Mro HANDLING 
	3. .PRESCRIBING INFORJ~1ATION HOW SUPPLIED/STORAGE Mro HANDLING 

	Revise the dispensing statement to read as follows: 
	Store and cti<;pense in the original bottle, protect from moisture, and keep the bottle tightly dosed. Do not remove desiccant pouch (silica gel) from bottle. 
	4 1Page 
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	Firm's Response: .As recommended by the Agency, we have revised the dispensing statement to read ·'Store and .
	dispense in the original bottle, protect from moisture, and keep the b-Ottle tightly closed. Do not remove desiccant pouch (silica gel) from boHle." 
	Reviewer's Assessment: All ofthe label deficiencies have been addressed by the applicant. 
	4. STRUCTIJRED PRODu CT LABELING (SPL) 
	See comments wider CONTAThTER and PRESCRIBING INFORMATION. 
	Firm's Response: .As recommended by the Agency, we have revised 1he dispensing statement to read "Store and .
	dispense in the original bottle, protect from moisture, and keep the bottle tightly closed. Do not remove desiccant pouch (silica gel) from bottle" and the revised c-0ntainer label has been incorporated. 
	Reviewer's Assessment: All ofthe label deficiencies have been addressed by the applicant. 
	2.1 CONTAINER AND CARTON LABELS 
	2.1 CONTAINER AND CARTON LABELS 
	Did the fnm submit container and/or carton labels that were NOT requested in the previous labeling review? NO 
	Ifyes, state the reason for the submission, and comment below whether the proposed revisions a.re acceptable or deficient. 
	Reviewer Comments: None 

	2.2 ADDITIONAL BACKGROUND INFORMATION PERTINENT TO THE REVIEW 
	2.2 ADDITIONAL BACKGROUND INFORMATION PERTINENT TO THE REVIEW 
	In this section, include any con espondence or internal infonnation pe1t inent to the review. Include the con espondence(s) and/or info1mation date(s) (e.g. resolution of any pending chemistry review or issue]. 
	Reviewer Comments: NA 
	3. LABELING REVIEW INFORMATION AND REVIEWER ASSESSMENT 

	3.1 REGULATORY INFORMATION 
	3.1 REGULATORY INFORMATION 
	Are there any pending issues in DLR's SharePoint Drug Facts? NO IfYes, please explain in section 2.2 Additional Background Info1mation Pe1tinent to the Review Is the drug product listed in the Policy Alert Tracker on OGD's SharePoint? NO IfYes, please explain. 
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	3.2 
	MODEL PRESCRIBING INFORMATION. 

	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labeling) 
	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labeling) 
	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labeling) 

	MOST RECENTLY APPROVED NDA MODEL LABELING NDA# /Supplement# (S-000 if original):  021830/S-010 Supplement Approval Date: 05/05/2016 Proprietary Name: Asacol® Established Name:  Mesalamine Delayed-Release Tablets Description of Supplement: 
	MOST RECENTLY APPROVED NDA MODEL LABELING NDA# /Supplement# (S-000 if original):  021830/S-010 Supplement Approval Date: 05/05/2016 Proprietary Name: Asacol® Established Name:  Mesalamine Delayed-Release Tablets Description of Supplement: 

	MOST RECENTLY APPROVED ANDA MODEL LABELING ANDA#/Supplement# (S-000 if original): Supplement Approval Date: Proprietary Name: Established Name: Description of Supplement:
	MOST RECENTLY APPROVED ANDA MODEL LABELING ANDA#/Supplement# (S-000 if original): Supplement Approval Date: Proprietary Name: Established Name: Description of Supplement:

	  TEMPLATE (e.g., BPCA, PREA, Carve-out): NA 
	  TEMPLATE (e.g., BPCA, PREA, Carve-out): NA 

	OTHER (Describe): NA 
	OTHER (Describe): NA 


	Reviewer Assessment: 
	Reviewer Assessment: 
	Is the Prescribing Information same as the model labeling, except for differences allowed under )? YES Are the specific requirements for format met under  or )? YES Does the Model Labeling have combined insert labeling for multiple dosage forms? NO 
	21 CFR 314.94(a)(8
	21 CFR 201.57(new)
	201.80(old

	Reviewer Comments: 
	None 
	3.3 Model container/carton/blister labels Source: 
	MODEL CONTAINER LABELS 
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	Figure
	3.4 
	UNITED STATES PHARMACOPEIA (USP) & PHARMACOPEIA FORUM (PF) 

	We searched the USP and PF to determine if the drug product under review is the subject of a USP monograph or proposed USP monograph. 
	Table
	TR
	Table 2: USP and PF Search Results 

	TR
	Date Searched 
	Monograph ? YES or NO 
	Monograph Title (NA if no monograph) 
	Packaging and Storage/Labeling Statements (NA if no monograph) 

	US P 
	US P 
	5/15/2017 
	YES 
	Mesalamine Delayed-Release Tablets 
	Packaging and Storage:  Preserve in tight containers. 

	PF 
	PF 
	5/15/2017 
	YES 
	31(2) Second Interim Revision Announcement: Mesalamine Delayed-Release Tablets 
	Packaging and storage— Preserve in tight containers. 


	Reviewer Comments: 
	Biopharmaceutics review not available. We will ask biopharmaceutics which test method was used for this proposed drug product. Biopharmaceutics notified, 05/26/2017. 
	Response from Biopharmaceutics Reviewer, 06/21/2017: 
	Response from Biopharmaceutics Reviewer, 06/21/2017: 

	There is only one USP method listed for this drug product and the applicant’s dissolution method and specs 
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	match the USP method and specs. Therefore, no statement is needed in the description section . 
	.JUIUUUl 1 
	Mesa lamine Delayed-Release Tablets 
	DEflNITION 
	MesalamJne DelaY!!<i-Release Tablets contun NLT 90.0% and .NMT 11 0.0% of the labeled amount ot mes.atamJne .(C1l-hN01).. .
	IDENTlflC.ATION 
	• A. INRtAllfl> A llSOll"10N (1971<} 
	Sample solutlon1 To about SO ml of waler add a qtran­t1ty of finely powdered Tablets, nominally equivalent 1to aoout aoo mg of mesalamlne. Boil the mixture for about 5 min, with constant sUrrtnq. Filter the hot .solu­tion, and allow the filtrate to coor.Collect the pR!Colpl­tated crystals, and dry at about 11 o•. 
	Acceptance criteria: lli1eet the requirements 
	ASSAY 
	• PRocflMJft 
	Mobile phase: .Dtssolve 4..3 g of sodium 1-octanesulfoo­ate In 1 L of water. AdJU.st With phosphortc acid to a pH 


	3.5 PATENTS AND EXCLUSIVITIES 
	3.5 PATENTS AND EXCLUSIVITIES 
	3.5 PATENTS AND EXCLUSIVITIES 
	The Orange Book was searched on 5/15/2017. 
	rs = ~ale response of mesalam1ne from the 
	Standom solution Cs = cooamtraUon of USP Mesalamrne RS Jn the Standard solution (mg/ml)Cu = nominal conamtralloo of mesalamlne In the Sample soJutlon (mg/ml) 
	Mceptance crlterta: 90..0%=-110..0% 
	PERFORMANCE TESTS 
	• DmoumON {711} Solution le Transfer about 43.35 q ol monobaslc potas­sium P.hosphate and 1.65 q of sodlum hvdroXlde to a 2-l vOlumetrtc Hask. IJlssolVe In and dllute with w-ater to volume, and mtx. AdJU5l With 1 N sodium hydroxide ·Of phGsphortc add to a pH of 6 ..0,, and mix. 
	Solu tion B: Transfer 'TB.69 01 sodlum hydroXlde to a 2-L volumetric Haslc, dissolve In and dilute w1th water to volume, and mlX. 
	Table 3 provides Orange Book patents for the Model Labeling (NDA 021 830) and ANDA patent ce1tifications. (For applications that have no patents, NIA is entered in the patent number colunm) 
	Table 3: Impact of Model Labeling Patents on ANDA Labeling 
	Table 3: Impact of Model Labeling Patents on ANDA Labeling 
	Table 3: Impact of Model Labeling Patents on ANDA Labeling 

	Patent Number 
	Patent Number 
	Patent Expiration 
	Patent Use Code 
	Patent Use Code Definition 
	Patent Certificatio n 
	Date of Patent Cert Submissio n 
	Labeling Impact (enter " Carve-out" or " None") 

	6893662 
	6893662 
	Nov 15, 2021 
	U-141 
	TREATMENT OF ULCERATIVE COLITIS 
	iv 
	01 /13/2016 
	None 

	8580302 
	8580302 
	Nov 15, 2021 
	iv 
	01 /13/2016 
	None 

	9089492 
	9089492 
	Nov 15, 2021 
	iv 
	01 /13/2016 
	None 


	Reviewer Assessment: 
	I Is the applicant's "patent caive out" acceptable? NA Reviewer Comments: None 
	Table 4 provides Orange Book exclusivities for the Model Labeling and ANDA exclusivity statements. 
	Table 
	Table 
	Table 
	4: Impact of Model Labeling Exclusivities on ANDA Labels and Labeling 

	Exclusivity Code 
	Exclusivity Code 
	Exclusivity Expiration 
	Exclusivity Code Definition 
	Exclusivity Statement 
	Date of Exclusivity Submissio n 
	Labeling Impact (enter " Carve-out" or " None") 
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	Table
	TR
	Table 4: Impact of Model Labeling Exclusivities on ANDA Labels and Labeling 

	NA 
	NA 
	I 
	I I I 
	I 


	Reviewer Assessment: 
	I Is the applicant's "exclusivity carve out" acceptable? NA Reviewer Comments: NA 
	4. DESCRIPTION, HOW SUPPLIED AND MANUFACTURED BY STATEMENT Tables 5, 6, and 7 describe any changes in the inactive ingredients, dosage form description, package sizes, and 
	manufacturer/distributor/packer statements of the Prescribing Info1mation or Drng Facts for OTC products .when compared to the previous labeling review. .
	Reviewer Assessment: 
	Are there changes to the inactives in the DESCRIPTION section or Inactive Ingredients (OTC)? NO Are there chan es to the dosage foim description(s) or package size(s) in HOW SUPPLIED or package size(s) for OTC? iYE Are there changes to the manufacturer/distributor/packer statements? NO Ifyes, then comment below in Tables 5, 6, and 7. 
	Table 5: Comparison of DESCRIPTION Section or Inactive Ingredients Subsection (OTC) 
	Table 5: Comparison of DESCRIPTION Section or Inactive Ingredients Subsection (OTC) 
	Table 5: Comparison of DESCRIPTION Section or Inactive Ingredients Subsection (OTC) 

	Previous Labeling Review cetyltributyl citrate, colloidal silicone ioxide, ferric oxide red , magnesium tearate, methacrylic acid copolymer ype 8 , microcrystalline cellulose, povidone, sodium starch glycolate, talc nd titanium dioxide. The tablet is printed with opacode black S-1 -17823 hich contains following ingredients: mmonium hydroxide, butyl alcohol, errosoferric oxide, isopropyl alcohol, ro lene I col and shellac. Currently Proposed cetyltributyl citrate, colloidal silicone ioxide, ferric oxide red,
	Previous Labeling Review cetyltributyl citrate, colloidal silicone ioxide, ferric oxide red , magnesium tearate, methacrylic acid copolymer ype 8 , microcrystalline cellulose, povidone, sodium starch glycolate, talc nd titanium dioxide. The tablet is printed with opacode black S-1 -17823 hich contains following ingredients: mmonium hydroxide, butyl alcohol, errosoferric oxide, isopropyl alcohol, ro lene I col and shellac. Currently Proposed cetyltributyl citrate, colloidal silicone ioxide, ferric oxide red,
	Assessment No Change. Acceptable. 


	Table 6: Comparison of HOW SUPPLIED Section or Packaging Sizes for OTC Products 
	Previous Labeling Review 
	Mesalamine Delayed-release Tablets, USP 800 mg are reddish-bro\vn colore.d, capsule-.shaped, biconvex, enteric coated tablets, imprinted with .. 435" on one side and plain on .other side and are supplied as follows: .
	NDC 68382-435-28 in bottles of 180 NDC 68382-435-77 in cartons oflOO tablets (10 x 10 unit-dose) .
	table.ts .

	Storage .Store at 20° to 25°C (68° to 77°F) ~eeUSP Controlled Room Temperature]. .
	(b)(41 
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	Table 6: Comparison of HOW SUPPLIED Section or Packaging Sizes for OTC Products 
	Table 6: Comparison of HOW SUPPLIED Section or Packaging Sizes for OTC Products 
	Table 6: Comparison of HOW SUPPLIED Section or Packaging Sizes for OTC Products 

	Currently Proposed 
	Currently Proposed 

	Assessment Storage statement has been revised to read “Store and dispense in the original bottle, protect from moisture, and keep the bottletightly closed. Do not remove desiccant pouch (silica gel) from bottle.” according to the agency’s recommendations. Acceptable. 
	Assessment Storage statement has been revised to read “Store and dispense in the original bottle, protect from moisture, and keep the bottletightly closed. Do not remove desiccant pouch (silica gel) from bottle.” according to the agency’s recommendations. Acceptable. 


	Table 7: Manufacturer/Distributor/Packer  Statements 
	Table 7: Manufacturer/Distributor/Packer  Statements 
	Table 7: Manufacturer/Distributor/Packer  Statements 

	Previous Labeling Review 
	Previous Labeling Review 
	Currently Proposed 
	Assessment 

	TR
	TH
	Figure

	TD
	Figure

	No Change. Acceptable. 


	5. 
	COMMENTS FOR CHEMISTRY REVIEWER 

	Describe issue(s) sent to and/or received from the chemistry (also known as drug product quality) reviewer: 
	Reviewer Comments: 
	Biopharmaceutics review not available. We will ask biopharmaceutics which test method was used for this proposed drug product. Biopharmaceutics notified, 05/26/2017. 
	Response from Biopharmaceutics Reviewer, 06/21/2017: 
	Response from Biopharmaceutics Reviewer, 06/21/2017: 

	There is only one USP method listed for this drug product and the applicant’s dissolution method and specs match the USP method and specs. Therefore, no statement is needed in the description section. 
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	rs = ~kresponse of mesalamlne from the
	Mesal'amine Delayed -Rel.ease Ta blets Stondoro solution 
	DEHNITION Mesalamtne Dela~Release Tablets conlaln NlT 9Q.0% and NMT 11 0.0% of the labeled amount ot me:salamlne 
	(CJ11,NOJ). 
	IDENTlf lCATION 
	• A. OOUIH> ABSOllPTIOll (1971<} 
	Sample solution: To about SO ml of water add a q!Jlm­Ufy of flnely powdered Tablets, nominally equrvalent 1to aoout 800 mg of . Bon the mlXl\Jre for about 5 min, With constant stlmnq. Filter the hot so.lu­Uon, and allow the filtrate to coor.CoDect the pR!crpl­tated ays.tals, and dry at about t 1 0'. 
	mesalaml.ne

	Acceptance criteria: ·Meet lhe requirements 
	ASSAY 
	• PRocmwE 
	Mobile phase: Dis.Wive 4.3 g or sodium 1-octanesulfon· ate In 1 L of water. AdfUSt With phospho11C acid to a pH 
	Cs =concentration of USP Mesalamlne RS In the Standard solutton (mg/ml) Cu =nominal conc:entratlon of mesalamlne In the Samp/€ soiutlon (mg/ ml) Ac«!ptance criteria: 90.0%-1 10.0% 
	ERFORMANCE TESTS 
	• DISSOLllTIOtl (lJ 1} Solution A:. Trafuter about 43.35 q ot monobaslc potls­slum P.hosphate and 1.65 q of sodlum hvdroXlde to a 2-L v61umetr1c 1Hask. Dlssorve In and dllule With water to volume, and mlX. Adjust With 1 N sodlum hydroxide or phosphol'lc add to a pH of 6.0,, and mix. 
	SOiution 8: Transfer 'T:B.6g OT sodium hydroxide to a 2-L volumetrlc Hask, dissolve In and dilute Wlth water to volume, and mix. 
	6. COMMENTS FOR OTHER REVIEW DISCIPLINES .Describe questions/issue(s) sent to and/or received from other discipline reviewer(s): .Reviewer Comments: .
	NA 
	7. OVERALL ASSESSMENT OF MATERIALS REVIEWED .Tables 8 and 9 provide a summru.y of recommendations for all labeling pieces for this application. .For each row, you MUST choose an item "Final, Draft, or "NA". Ifyou enter "NA" under the second column, .
	you do NOT need to enter "NA" for the remaining columns. 
	Table 8: Review Summary of Container Label and Carton Labeling 
	Container 
	Blister 
	Carton 
	(Other-specify) 
	Final or Draft or .NA .
	Final 
	Final 
	Final 
	Final 
	Packaging Sizes 

	800 mg .180 Tablets in 1 Bottle .
	800 mg .10 Tablets .
	800 mg .100 Tablets (1 Ox 1OUnit-.Dose) .
	Submission .Received Date .
	04/06/2017 .
	04/06/2017 .
	04/06/2017 .
	Recommendati on 
	Satisfactory 
	Satisfactory 
	Satisfactory 
	Table 9 Review Summary of Prescribing Information and Patient Labeling 
	F
	F
	F
	inal or Draft or 
	Revision Date and/o
	r Submission 
	Recommendati 

	TR
	NA 
	Code 
	Received Date 
	on 

	Prescribing Information 
	Prescribing Information 
	Draft 
	02/2017 
	04/06/2017 
	Satisfactory 

	Medication Guide 
	Medication Guide 
	NA 

	Patient Information 
	Patient Information 
	NA 

	SPL Data Elements 
	SPL Data Elements 
	NA 
	02/2017 
	04/06/2017 
	Satisfactory 
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	*** This document contains proprietary information that cannot be released to the public.*** 
	LABELING REVIEW 
	Division of Labeling Review. Office of Regulatory Operations. Office of Generic Drugs (OGD). Center for Drug Evaluation and Research (CDER). 
	Date of This Review 
	Date of This Review 
	Date of This Review 
	12/6/2016 

	ANDA Number(s) 
	ANDA Number(s) 
	203286 

	Review Number 
	Review Number 
	4 

	Applicant Name 
	Applicant Name 
	Zydus Pharmaceuticals (USA) Inc. 

	Established Name & Strength(s) 
	Established Name & Strength(s) 
	NA 

	Proposed Proprietary Name 
	Proposed Proprietary Name 
	Mesalamine Delayed-release Tablets USP, 800 mg

	 Submission Received Date 
	 Submission Received Date 
	10/19/2015 and 6/10/2016 

	Labeling Reviewer 
	Labeling Reviewer 
	Chan Park 

	Labeling Team Leader 
	Labeling Team Leader 
	Lisa Kwok 

	Review Conclusion ACCEPTABLE – No Comments. ACCEPTABLE – Include Post Approval Comments Minor Deficiency* – Refer to Labeling Deficiencies and Comments for the Letter to Applicant. *Please Note: The Regulatory Project Manager (RPM) may change the recommendation from Minor Deficiency to Easily Correctable Deficiency if all other OGD reviews are acceptable.  Otherwise, the labeling minor deficiencies will be included in the Complete Response (CR) letter to the applicant. 
	Review Conclusion ACCEPTABLE – No Comments. ACCEPTABLE – Include Post Approval Comments Minor Deficiency* – Refer to Labeling Deficiencies and Comments for the Letter to Applicant. *Please Note: The Regulatory Project Manager (RPM) may change the recommendation from Minor Deficiency to Easily Correctable Deficiency if all other OGD reviews are acceptable.  Otherwise, the labeling minor deficiencies will be included in the Complete Response (CR) letter to the applicant. 
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	1. 
	LABELING COMMENTS 

	1.1 
	LABELING DEFICIENCIES AND COMMENTS FOR LETTER TO APPLICANT 

	Labeling Deficiencies determined on December 6, 2016 based on your submission dated October 19, 2015 and June 10, 2016. 
	1. CONTAINER LABEL – The following comments are based on the Asacol® HD container label, 
	approved on May 5, 2016. a. 
	b. Revise the administration direction to read as follows: 
	Swallow Mesalamine Delayed-Release Tablets whole.  Do not cut, break, or chew the 
	tablets. 
	c. Include the text “Dispense in original container” as does the Asacol® HD tablets label. 
	2. 
	2. 
	2. 
	2. 
	CARTON – 100 (10 x 10) Unit-dose Tablets 

	See comments under CONTAINER, whichever applicable. 

	3. 
	3. 
	PRESCRIBING INFORMATION 


	HOW SUPPLIED/STORAGE AND HANDLING 
	Revise the dispensing statement to read as follows: 
	Store and dispense in the original bottle, protect from moisture, and keep the bottle tightly closed. Do 
	not remove desiccant pouch (silica gel) from bottle. 
	4. STRUCTURED PRODUCT LABELING (SPL) 
	See comments under CONTAINER and PRESCRIBING INFORMATION. 
	Submit your revised labeling electronically.  The prescribing information and any patient labeling should reflect the full content of the labeling as well as the planned ordering of the content of the labeling.  The container label and any outer packaging should reflect the content as well as an accurate representation of the layout, color, text size, and style. 
	To facilitate review of your next submission, please provide a side-by-side comparison of your proposed labeling with your last submitted labeling with all differences annotated and explained. We also advise that you only address the deficiencies noted in this communication. 
	However, prior to the submission of your amendment, please check labeling resources, including DRUGS@FDA, the electronic Orange Book and the NF-USP online, for recent updates and make any necessary revisions to your labels and labeling. 
	In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly updates of new documents posted on the CDER web site at the following address – 
	http://www.accessdata.fda.gov/scripts/cder/daf 
	http://www.accessdata.fda.gov/scripts/cder/daf 
	http://www.accessdata.fda.gov/scripts/cder/daf 
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	1.2 
	POST APPROVAL REVISIONS 

	These comments will NOT be sent to the applicants at this time. .These comments will be addressed post approval (in the first labeling supplement review).. NA. 
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	2.. 
	PREVIOUS LABELING REVIEW, DEFICIENCIES, FIRM’S RESPONSE, AND REVIEWER’S ASSESSMENT 

	In this section, we include any previous labeling review deficiencies, the firm’s response and reviewer’s assessment to firm’s response as well as any new deficiencies found in this cycle. Include the previous review cycle and the review’s submission date(s). 
	Reviewer Comments: The below comments are from the labeling review C3 based on the submission dated 6/23/2015. There was no deficiency, except the post-approval revision request: 
	HIGHLIGHTS. It is preferable to delete the designation “USP” from the title.. 
	2.1 
	CONTAINER AND CARTON LABELS 

	Did the firm submit container and/or carton labels that were NOT requested in the previous labeling review? NO 
	If yes, state the reason for the submission, and comment below whether the proposed revisions are acceptable or deficient. 
	Reviewer Comments: The container was acceptable in the submission of 6/23/2015.  However, it is necessary to make further revisions based on the current container label for Asacol® HD Tablets. (Approved 5/5/2016). 
	2.2 
	ADDITIONAL BACKGROUND INFORMATION PERTINENT TO THE REVIEW 

	In this section, include any correspondence or internal information pertinent to the review.  Include the correspondence(s) and/or information date(s). 
	Reviewer Comments: None 
	3.. 
	LABELING REVIEW INFORMATION AND REVIEWER ASSESSMENT 

	3.1 
	REGULATORY INFORMATION 

	Are there any pending issues in DLR’s  Repository files? NO 
	SharePoint

	If Yes, please explain in section 2.2 Additional Background Information Pertinent to the Review 
	Is the drug product listed in the Policy Alert Tracker on ? NO 
	OGD’s SharePoint

	If Yes, please explain. 
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	3.2 MODEL PRESCRIBING INFORMATION .
	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labeling) 
	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labeling) 
	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labeling) 

	IZ]MOST RECENTLY APPROVED NOA MODEL LABELING (If NOA is listed in the discontinued section ofthe Orange Book, also enter ANDA model labeling information.) NOA# /Supplement# (S-000 if original): 021830/S-010 Supplement Approval Date: 5/5/2016 Proprietary Name: Asacol® HD Delayed-release tablets Established Name; Mesalamine Delayed-release Tablets Description of Supplement: This supplement is for removal if the excipient dibytyl phthalate (DBT) and replacing it with alternate dibutyl sebacate.(DBS). NOTE: The
	IZ]MOST RECENTLY APPROVED NOA MODEL LABELING (If NOA is listed in the discontinued section ofthe Orange Book, also enter ANDA model labeling information.) NOA# /Supplement# (S-000 if original): 021830/S-010 Supplement Approval Date: 5/5/2016 Proprietary Name: Asacol® HD Delayed-release tablets Established Name; Mesalamine Delayed-release Tablets Description of Supplement: This supplement is for removal if the excipient dibytyl phthalate (DBT) and replacing it with alternate dibutyl sebacate.(DBS). NOTE: The

	0MOST RECENTLY APPROVED ANDA MODEL LABELING ANDA#/Supplement# (S-000 if original): Click here to enter text. Supplement Approval Date: Click here to enter text. Proprietary Name: Click here to enter text. Established Name: Click here to enter text. Description of Supplement: Click here to enter text. 
	0MOST RECENTLY APPROVED ANDA MODEL LABELING ANDA#/Supplement# (S-000 if original): Click here to enter text. Supplement Approval Date: Click here to enter text. Proprietary Name: Click here to enter text. Established Name: Click here to enter text. Description of Supplement: Click here to enter text. 

	0 TEMPLATE (e.g., BPCA, PREA, Carve-out): Click here to enter text. 
	0 TEMPLATE (e.g., BPCA, PREA, Carve-out): Click here to enter text. 

	D OTHER (Describe): Click here to enter text. 
	D OTHER (Describe): Click here to enter text. 


	Reviewer Assessment: 
	Is the Prescribing Info1mation same as the model labeling, except for differences allowed under 21CFR314.94(a)(8)? NO Are the specific requirements for foimat met under 21 CFR 201.57(new) or 201.80(old)? YES Does the Model Labeling have combined insert labeling for multiple dosage foims? NO 
	Reviewer Comments: 
	Labeling Deficiencies dete1mined on December 6, 2016 based on yom submission dated October 19, 2015 and June 10, 2016. 
	1. .CONTAINER LABEL -The following comments are based on the Asacol® HD container label, approved on May 5, 2016. 
	d. ~----------------------------'ll)('IJ
	(
	e. .
	e. .
	e. .
	Revise thirection to read as follows: Swallow Mesalamine Delayed-Release Tablets whole. Do not cut, break, or chew the tablets. 
	e administration d


	f. .
	f. .
	Include the text "Dispense in original container" as does the Asacol® HD tablets label. 
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	2.. 
	2.. 
	2.. 
	CARTON – 100 (10 x 10) Unit-dose Tablets See comments under CONTAINER, whichever applicable. 

	3.. 
	3.. 
	3.. 
	PRESCRIBING INFORMATION HOW SUPPLIED/STORAGE AND HANDLING Revise the dispensing statement to read as follows: Store and dispense in the original bottle, protect from moisture, and keep the bottle tightly closed. Do 

	not remove desiccant pouch (silica gel) from bottle. 

	4.. 
	4.. 
	STRUCTURED PRODUCT LABELING (SPL) See comments under CONTAINER and PRESCRIBING INFORMATION. 


	3.3 Model labels and carton labeling. [NDA 021830/S-010, approved May 5, 2016] The revised container label appears to be a part of the labeling approved 5/5/2016 as it was attached at the end 
	MODEL CONTAINER LABELS 

	of the package insert labeling, which was posted on the Drugs@FDA. 
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	Figure
	3.4 
	UNITED STATES PHARMACOPEIA (USP) & PHARMACOPEIA FORUM (PF) 

	We searched the USP and PF to determine if the drug product under review is the subject of a USP monograph or proposed USP monograph. 
	Table
	TR
	Table 2:  USP and PF Search Results 

	TR
	Date Searched 
	Monograph ? YES or NO 
	Monograph Title (NA if no monograph) 
	Packaging and Storage/Labeling Statements (NA if no monograph) 

	US P 
	US P 
	12/6/2016 
	YES 
	Mesalamine Delayed-release Tablets 
	Packaging and storage – Preserve in tight containers 

	PF 
	PF 
	12/6/2016 
	NA 
	Click here to enter text. 
	Click here to enter text. 


	Reviewer Comments: 
	Click here to enter text. 
	3.5 
	PATENTS AND EXCLUSIVITIES 

	The Orange Book was searched on 12/6/2016.. Table 3 provides Orange Book patents for the Model Labeling and ANDA patent certifications. .(For applications that have no patents, N/A is entered in the patent number column). 
	Table
	TR
	Table 3:  Impact of Model Labeling Patents on ANDA Labeling 

	Patent Number 
	Patent Number 
	Patent Expiration 
	Patent Use Code 
	Patent Use Code Definition 
	Patent Certificatio n 
	Date of Patent Cert Submission 
	Labeling Impact 
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	Table
	TR
	Table 3:  Impact of Model Labeling Patents on ANDA Labeling 

	6893662 
	6893662 
	11/15/2021 
	U-141 
	TREATMENT OF ULCERATIVE COLITIS 
	IV 
	1/13/2016 
	None 

	8580302 
	8580302 
	11/15/2021 
	IV 
	1/13/2016 
	None 

	9089492 
	9089492 
	11/15/2021 
	IV 
	1/13/2016 


	Reviewer Assessment: 
	Is the applicant’s “patent carve out” acceptable? NA 
	Reviewer Comments: 
	None. Table 4 provides Orange Book exclusivities for the Model Labeling and ANDA exclusivity statements.  .
	Table
	TR
	Table 4:  Impact of Model Labeling Exclusivities on ANDA Labels and Labeling 

	Exclusivity Code 
	Exclusivity Code 
	Exclusivity Expiration 
	Exclusivity Code Definition 
	Exclusivity Statement 
	Date of Exclusivity Submissio n 
	Labeling Impact 

	NA 
	NA 


	Reviewer Assessment: 
	Is the applicant’s “exclusivity carve out” acceptable? NA 
	Reviewer Comments: None 
	4. 
	DESCRIPTION, HOW SUPPLIED AND MANUFACTURED BY STATEMENT 

	Tables 5, 6, and 7 describe any changes in the DESCRIPTION section, HOW SUPPLIED section and manufacturing statements of the Prescribing Information when compared to the previous labeling review. 
	Reviewer Assessment: 
	Are there changes to the inactives in the DESCRIPTION section? NO Are there changes to the dosage form description(s) or package size(s) in HOW SUPPLIED? YES Are there changes to the manufacturing statements? NO If yes, then comment below in Tables 5, 6, and 7. 
	Table 5:  Comparison of DESCRIPTION Section 
	Table 5:  Comparison of DESCRIPTION Section 
	Table 5:  Comparison of DESCRIPTION Section 

	Previous Labeling Review 
	Previous Labeling Review 
	Currently Proposed 
	Assessment 
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	Table 5:  Comparison of DESCRIPTION Section 
	Table 5:  Comparison of DESCRIPTION Section 
	Table 5:  Comparison of DESCRIPTION Section 

	Each mesalamine delayed-release tablet contains 800 mg of mesalamine. In addition, each tablet contains the following inactive ingredients: acetyltributyl citrate, colloidal silicone dioxide, ferric oxide red, magnesium stearate, methacrylic acid copolymer type B, microcrystalline cellulose, povidone, sodium starch glycolate, talc and titanium dioxide. The tablet is printed with opacode black S-1-17823 which contains following ingredients: ammonium hydroxide, butyl alcohol, ferrosoferric oxide, isopropyl al
	Each mesalamine delayed-release tablet contains 800 mg of mesalamine. In addition, each tablet contains the following inactive ingredients: acetyltributyl citrate, colloidal silicone dioxide, ferric oxide red, magnesium stearate, methacrylic acid copolymer type B, microcrystalline cellulose, povidone, sodium starch glycolate, talc and titanium dioxide. The tablet is printed with opacode black S-1-17823 which contains following ingredients: ammonium hydroxide, butyl alcohol, ferrosoferric oxide, isopropyl al
	Each mesalamine delayed-release tablet contains 800 mg of mesalamine. In addition, each tablet contains the following inactive ingredients: acetyltributyl citrate, colloidal silicone dioxide, ferric oxide red, magnesium stearate, methacrylic acid copolymer type B, microcrystalline cellulose, povidone, sodium starch glycolate, talc and titanium dioxide. The tablet is printed with opacode black S-1-17823 which contains following ingredients: ammonium hydroxide, butyl alcohol, ferrosoferric oxide, isopropyl al
	No change 


	Table 6:  Comparison of HOW SUPPLIED Section 
	Table 6:  Comparison of HOW SUPPLIED Section 
	Table 6:  Comparison of HOW SUPPLIED Section 

	Previously Labeling Review 
	Previously Labeling Review 
	Currently Proposed 
	Assessment 

	Mesalamine Delayed-release Tablets, USP 800 mg are reddish-brown colored, capsule-shaped, biconvex,enteric coated tablets, imprinted with “435” on one side and plain on other side and are supplied as follows: NDC 68382-435-28 in bottles of 180 tablets NDC 68382-435-77 in cartons of 100 tablets (10 x 10 unit-dose 
	Mesalamine Delayed-release Tablets, USP 800 mg are reddish-brown colored, capsule-shaped, biconvex,enteric coated tablets, imprinted with “435” on one side and plain on other side and are supplied as follows: NDC 68382-435-28 in bottles of 180 tablets NDC 68382-435-77 in cartons of 100 tablets (10 x 10 unit-dose 
	Mesalamine Delayed-release Tablets, USP 800 mg are reddish-brown colored, capsule-shaped, biconvex, enteric coated tablets, imprinted with “435” on one side and plain on other side and are supplied as follows: NDC 68382-435-28 in bottles of 180 tablets NDC 68382-435-77 in cartons of 100 tablets (10 x 10 unit-dose) 
	TD
	Figure



	Table
	TR
	Table 7:  Manufactured by statement 

	Previously Labeling Review 
	Previously Labeling Review 
	Currently Proposed 
	Assessment 

	Manufactured by: Cadila Healthcare Ltd. Ahmedabad, India Distributed by: Zydus Pharmaceuticals USA Inc. Pennington, NJ 08534 
	Manufactured by: Cadila Healthcare Ltd. Ahmedabad, India Distributed by: Zydus Pharmaceuticals USA Inc. Pennington, NJ 08534 
	Manufactured by: Cadila Healthcare Ltd. Ahmedabad, India Distributed by: Zydus Pharmaceuticals USA Inc. Pennington, NJ 08534 Rev.: 05/16 
	No change 


	5. 
	COMMENTS FOR CHEMISTRY REVIEWER 

	Describe issue(s) sent to and/or received from the chemistry (also known as drug product quality) reviewer: 
	Reviewer Comments: 
	None 
	9 | Page 
	9 | Page 

	6. 
	COMMENTS FOR OTHER REVIEW DISCIPLINES 

	Describe questions/issue(s) sent to and/or received from other discipline reviewer(s): 
	Reviewer Comments: 
	None 
	7. 
	OVERALL ASSESSMENT OF MATERIALS REVIEWED 

	Tables 8 and 9 provide a summary of recommendations for each material analyzed in this review.. If this review is acceptable, then all pertinent labeling pieces must be entered for both tables.  .For each row, if you enter “NA” under the second column, you do NOT need to enter “NA” for the remaining .
	columns. .
	Table 8: Review Summary of Container Label and Carton Labeling Final or Draft or NA Packaging Sizes Submission Date Recommendati on Container Final Bottle of 180s Revise Blister Final 10s 2/24/2015 Satisfactory Carton Final 100 (10 x 10s) 2/24/2015 Revise (Other – specify) NA Click here to enter text. Click here to enter text. Click here to enter text. Table 9 Review Summary of Prescribing Information and Patient Labeling Final or Draft or NA Revision Date and/or Code Submission Date Recommendati on Prescri
	* Post-approval revision 
	10 | Page 
	Chan. Park. 
	Lisa. Kwok. 
	Digitally signed by Chan Park Date: 12/06/2016 07:26:15PM GUID: 508da70600028afeb3d3490c9451e8d2 Digitally signed by Lisa Kwok Date: 12/15/2016 09:41 24PM GUID: 508da70800028c5cddf24c815a550d26 
	Figure
	*** This document contains proprietary information that cannot be released to the public.*** 
	LABELING REVIEW 
	Division of Labeling Review. Office of Regulatory Operations. Office of Generic Drugs (OGD). Center for Drug Evaluation and Research (CDER). 
	Date of This Review 
	Date of This Review 
	Date of This Review 
	6/26/2015 

	ANDA Number(s) 
	ANDA Number(s) 
	203286 

	Review Number 
	Review Number 
	3 

	Applicant Name 
	Applicant Name 
	Zydus Pharmaceuticals (USA) Inc. 

	Established Name & Strength(s) 
	Established Name & Strength(s) 
	NA 

	Proposed Proprietary Name 
	Proposed Proprietary Name 
	Mesalamine Delayed-release Tablets USP, 800 mg 

	Submission Received Date 
	Submission Received Date 
	6/23/2015 

	Labeling Reviewer 
	Labeling Reviewer 
	Chan Park 

	Labeling Team Leader 
	Labeling Team Leader 
	Lisa Kwok 

	Review Conclusion ACCEPTABLE – No Comments. ACCEPTABLE – Include Post Approval Comments Minor Deficiency* – Refer to Labeling Deficiencies and Comments for the Letter to Applicant. *Please Note: The Regulatory Project Manager (RPM) may change the recommendation from Minor Deficiency to Easily Correctable Deficiency if all other OGD reviews are acceptable.  Otherwise, the labeling minor deficiencies will be included in the Complete Response (CR) letter to the applicant. 
	Review Conclusion ACCEPTABLE – No Comments. ACCEPTABLE – Include Post Approval Comments Minor Deficiency* – Refer to Labeling Deficiencies and Comments for the Letter to Applicant. *Please Note: The Regulatory Project Manager (RPM) may change the recommendation from Minor Deficiency to Easily Correctable Deficiency if all other OGD reviews are acceptable.  Otherwise, the labeling minor deficiencies will be included in the Complete Response (CR) letter to the applicant. 


	1| Page 
	1. 
	LABELING COMMENTS 

	1.1 
	LABELING DEFICIENCIES AND COMMENTS FOR LETTER TO APPLICANT 

	None 
	1.2 
	POST APPROVAL REVISIONS 

	These comments will NOT be sent to the applicants at this time.. These comments will be addressed post approval (in the first labeling supplement review). .
	HIGHLIGHTS. It is preferable to delete the designation “USP” from the title.. 
	2| Page 
	2. .PREVIOUS LABELING REVIEW, DEFICIENCIES, FIRM'S RESPONSE, AND REVIEWER'S ASSESSMENT 
	In this section, we include any previous labeling review deficiencies, the film's response and reviewer's assessment. Include the previous review(s) finalized date(s). 6/3/2015 
	Reviewer Comments: The sponsor addressed all comments adequately. 
	1. .CONTAINER-180s (bHl 
	4

	(bf(4) 
	2. .PRESCRIBING INFORMATION 
	a. .<bHf -Revise this section to read as follows: HIGHLIGHTS OF PRESCRIBING INFORMATION These hi2hli2hts do not include all the information needed to use MESALAMINE 
	4

	DELAYED-RELEASE TABLETS safely and effectively. See Full Prescribing Information for MESALAMINE DELAYED-RELEASE TABLETS. 
	(b)(4f 
	MESALAMINE delayed-release Tablets, 
	~~~~~~~~
	-

	i i. 11 DESCRIPTION: It appears that the imprinting ink is changed from <bJ < l to "Opacode black S-1-17823 in this cmTent submission. Please justify this change with supporting documents, and/or comment. 
	4

	(b)(4J 
	111. .
	12.3 Phaim acokinetics ­

	2.1 CONTAINER AND CARTON LABELS Did the fnm submit container and/or cation labels that were NOT requested in the previous labeling review? NO 
	Ifyes, state the reason for the submission, and comment below whether the proposed revisions ai·e acceptable or deficient. 
	Reviewer Comments: 
	2.2 ADDITIONAL BACKGROUND INFORMATION PERTINENT TO THE REVIEW 
	In this section, include any con espondence or internal inf01m ation pe1iinent to the review. Include the con espondence( s) and/ or infonnation date( s). 
	3 1Page 
	3 1Page 

	Reviewer Comments: See below regarding change of the imprinting ink. 
	From: Park, Chan H Sent: Friday, June 26, 2015 12:00 PM To: Majumder, Quamrul Subject: ANDA 03286 (Mesalamine) Importance: High 
	Hello Quamrul, 
	It is for your information, In response to the labeling comment regarding the change of the imprinting ink, the sponsor Responded as follows in the labeling amendment dated 6/23/2015. The sponsor will address this in the first annual report, which is believed to be acceptable per the Agency's guidance. 
	ii. .11 OESCRIPTIO~: . L h • • • • k • -L ed fi (b)(4)
	It appe.ars 1uat t c tm1)rlnhng tn • 1 -.:uang rom to "-Opacodc black -1-17823 im tbjs current submission. Please jostif)' this change with doc.uments, aod/or comment. 
	11pportin.1t 

	RESPO~. E: 
	(bll41 
	Figure
	The comparatin~qualitative and quWJtitati\ e compositions of both inks are provided in the below table for lbc Agency's ready reference. 
	(bl < > Ooacode Black S-1-17813 (Curret1:0v in mel 
	4 

	ln21"fdiHt ume % wlvr Shellac (bl <>-(b)(4J 
	4

	(b)(4) (b)(4) 
	(blliUiVf alcohol NF 
	Figure
	(4\ • 
	Pro. lene ly'"'"c_ol___~ 
	Figure

	(b)(4) 
	Ammon1um hydrox.ide 
	(bll4i 
	From: Majumder, Quamrul .Sent: Friday, June 26, 2015 12:02 PM .To: Park, Chan H .Subject: RE: ANDA 03286 (Mesalamine) .
	Hi Chan .Thank you for sharing the info. .We already have sent the question to the firm and awaits their response. .
	-Thanks, .
	Q}lamru{?daju:TTufer, 
	3. LABELING REVIEW INFORMATION AND REVIEWER ASSESSMENT 
	3.1 REGULATORY INFORMATION 
	Are there any pending issues in DLR's SharePoint Repository files? NO IfYes, please explain in section 2.2 Additional Background Info1mation Pe1t inent to the Review 
	Is the drug product listed in the Policy Alert Tracker on OGD's SharePoint? NO IfYes, please explain. 
	3.2 MODEL PRESCRIBING INFORMATION .
	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labeling) 0MOST RECENTLY APPROVED NOA MODEL LABELING (If NOA is listed in the discontinued section of the Orange Book, also enterANDA model labeling information.) NOA# /Supplement# (S.000 if original): 021830/$006 Supplement Approval Date: 10/18/2013 Proprietary Name: Asacol HD Delayed-release tablets Established Name; Mesalamine Delayed-release Tablets Description of Supplement: This "Prior Appr
	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labeling) 0MOST RECENTLY APPROVED NOA MODEL LABELING (If NOA is listed in the discontinued section of the Orange Book, also enterANDA model labeling information.) NOA# /Supplement# (S.000 if original): 021830/$006 Supplement Approval Date: 10/18/2013 Proprietary Name: Asacol HD Delayed-release tablets Established Name; Mesalamine Delayed-release Tablets Description of Supplement: This "Prior Appr
	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labeling) 0MOST RECENTLY APPROVED NOA MODEL LABELING (If NOA is listed in the discontinued section of the Orange Book, also enterANDA model labeling information.) NOA# /Supplement# (S.000 if original): 021830/$006 Supplement Approval Date: 10/18/2013 Proprietary Name: Asacol HD Delayed-release tablets Established Name; Mesalamine Delayed-release Tablets Description of Supplement: This "Prior Appr


	Reviewer Assessment: 
	Is the Prescribing Info1mation same as the model labeling, except for differences allowed under 21CFR314.94(a)(8)? YES Are the specific requirements for fo1mat met under 21 CFR 201.57(new) or 201.80(old)? YES Does the Model Labeling have combined inse1t labeling for multiple dosage fo1ms? NO 
	Reviewer Comments: 
	3.3 MODEL CONTAINER LABELS Model labels and carton labeling. [DailyMeds, Rev. 4/2015] 
	SIP age 
	NOC 0430-0783-27 Store at controlled room temperature 20° -25° c(68° -77° F) [See USP]. 
	For the treatment of moderately active 
	Asacol®HD .
	(mes al amine)
	delayed-release tablets 
	800 mg per tablet Not Bioequivalent to Asacol 
	ulcerative colitis, the recommended dose of Asacol HD in adults is two 800 mg tablets to be taken three times daily with or without food,for atotal dailydose ot 4.8 g, iora duration of 6 weeks. 
	See Package Outsert for Full Prescribing Information. 
	Do not break, crush, or chew the tablet Swallow whole with water. 
	Mfg. by:Warner Chilrott Deutschland GmbH D-64331 Weiterstadt, Germany Mkt. by:Warner Chilcott (US), LLC Rockaway, NJ 07866 
	1-800-521-8813 Under license from Medeva Suisse Pharma AG (registered trademark owner). US Patent Nos. 5, 541,170; 5,541,171; and 6,893,662. Other patents pending. 
	~WARNER 
	0783G041
	...,CHILCOTT 
	EXP 10000239 LOT 
	Figure
	3.4 UNITED STATES PHARMACOPEIA (USP) & PHARMACOPEIA FORUM (PF) 
	We searched the USP and PF to dete1mine ifthe drng product under review is the subject of a USP monograph or proposed USP monograph. 
	Table 2: USP and PF Search Results 
	Table
	TR
	Date Searched 
	Monograph? YES or NO 
	Monograph Title (NA if no monograph) 
	Packaging and Storage/Labeling Statements (NA if no monograph) 

	USP 
	USP 
	6/26/2015 
	YES 
	Mesalamine Delayed-release Tablets 
	PackaQinQ and storaQe ­Preserve in tiQht containers 

	PF 
	PF 
	6/26/2015 
	NA 
	Click here to enter text. 
	Click here to enter text. 


	Reviewer Comments: 
	3.5 PATENTS AND EXCLUSIVITIES 
	The Orange Book was searched on 6/26/2015. .Table 3 provides Orange Book patents for the Model Labeling and ANDA patent ce1iifications. .(For applications that have no patents, NI A is entered in the patent number column) .
	Table
	TR
	Table 3: Impact of Model Labeling Patents on ANDA Labeling 

	Patent Number 
	Patent Number 
	Patent Expiration 
	Patent Use Code 
	Patent Use Code Definition 
	Patent Certification 
	Date of Patent Cert Submission 
	Labeling Impact 

	6893662 
	6893662 
	11/15/2021 
	U-141 
	TREATMENT OF ULCERATIVE COLITIS 
	IV 
	7/15/2014 
	None 
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	Table 3: Impact of Model Labeling Patents on ANDA Labeling 
	6580302 
	1111512021 I I I I 7/15/2014 I None 
	Reviewer Assessment: 
	Is the applicant's "patent carve out" acceptable? NA 
	I

	Reviewer Comments: Click here to enter text. 
	Table 4 provides Orange Book exclusivities for the Model Labeling and ANDA exclusivity statements. 
	Table 4: Impact of Model Labeling Exclusivities on ANDA Labels and Labeling 
	Table 4: Impact of Model Labeling Exclusivities on ANDA Labels and Labeling 
	Table 4: Impact of Model Labeling Exclusivities on ANDA Labels and Labeling 

	Exclusivity Code 
	Exclusivity Code 
	Exclusivity Expiration 
	Exclusivity Code Definition 
	Exclusivity Statement 
	Date of Exclusivity Submission 
	Labeling Impact 

	NA 
	NA 


	Reviewer Assessment: 
	Is the applicant's "exclusivity carve out" acceptable? NA 
	I

	Reviewer Comments: Click here to enter text. 
	4. DESCRIPTION, HOW SUPPLIED AND MANUFACTURED BY STATEMENT 
	Tables 5, 6, and 7 describe any changes in the DESCRIPTION section, HOW SUPPLIED section and manufacturing statements of the Prescribing Information when compared to the previous labeling review. 
	Reviewer Assessment: 
	Are there changes to the inactives in the DESCRIPTION section? NO Are there changes to the dosage fonn description(s) or package size(s) in HOW SUPPLIED? NO Are there changes to the manufacturing statements? NO Ifyes, then comment below in Tables 5, 6, and 7. 
	Table 5: Comparison of DESCRIPTION Section Previous Labeling Review Currently Proposed Each mesalamine delayed·release tablet Each mesalamine delayed·release tablet contains 800 mg of mesalamine. In contains 800 mg of mesalamine. In addition,addition, each tablet contains the following each tablet contains the following inactive inactive ingredients: acetyltributyl citrate, ingredients: acetyltributyl citrate, colloidal colloidal silicone dioxide, ferric oxide silicone dioxide, ferric oxide red, magnesiumre
	Table 5: Comparison of DESCRIPTION Section Previous Labeling Review Currently Proposed Each mesalamine delayed·release tablet Each mesalamine delayed·release tablet contains 800 mg of mesalamine. In contains 800 mg of mesalamine. In addition,addition, each tablet contains the following each tablet contains the following inactive inactive ingredients: acetyltributyl citrate, ingredients: acetyltributyl citrate, colloidal colloidal silicone dioxide, ferric oxide silicone dioxide, ferric oxide red, magnesiumre
	Table 5: Comparison of DESCRIPTION Section Previous Labeling Review Currently Proposed Each mesalamine delayed·release tablet Each mesalamine delayed·release tablet contains 800 mg of mesalamine. In contains 800 mg of mesalamine. In addition,addition, each tablet contains the following each tablet contains the following inactive inactive ingredients: acetyltributyl citrate, ingredients: acetyltributyl citrate, colloidal colloidal silicone dioxide, ferric oxide silicone dioxide, ferric oxide red, magnesiumre
	Assessment No change 


	Table 6: Comparison of HOW SUPPLIED Section 
	7 1Page 
	Table 6: Comparison of HOW SUPPLIED Section Previously Labeling Review Currently Proposed Mesalamine Delayed-release Tablets, USP Mesalamine Delayed-release Tablets, USP 800 mg are reddish-brown colored, 800 mg are reddish-brown colored, capsule­capsule-shaped, biconvex, enteric coated shaped, biconvex, enteric coated tablets, ablets, imprinted with "435" on one imprinted with "435" on one side and plain on side and plain on other side and are supplied other side and are supplied as follows: as follows: NOC
	Table 6: Comparison of HOW SUPPLIED Section Previously Labeling Review Currently Proposed Mesalamine Delayed-release Tablets, USP Mesalamine Delayed-release Tablets, USP 800 mg are reddish-brown colored, 800 mg are reddish-brown colored, capsule­capsule-shaped, biconvex, enteric coated shaped, biconvex, enteric coated tablets, ablets, imprinted with "435" on one imprinted with "435" on one side and plain on side and plain on other side and are supplied other side and are supplied as follows: as follows: NOC
	Table 6: Comparison of HOW SUPPLIED Section Previously Labeling Review Currently Proposed Mesalamine Delayed-release Tablets, USP Mesalamine Delayed-release Tablets, USP 800 mg are reddish-brown colored, 800 mg are reddish-brown colored, capsule­capsule-shaped, biconvex, enteric coated shaped, biconvex, enteric coated tablets, ablets, imprinted with "435" on one imprinted with "435" on one side and plain on side and plain on other side and are supplied other side and are supplied as follows: as follows: NOC
	Assessment l (b)('ll 


	Previously Labeling Review Manufactured by: Cadila Healthcare Ltd. Ahmedabad, India Distributed by: Zydus Pharmaceuticals USA Inc. Pennington, NJ 08534 
	Previously Labeling Review Manufactured by: Cadila Healthcare Ltd. Ahmedabad, India Distributed by: Zydus Pharmaceuticals USA Inc. Pennington, NJ 08534 
	Previously Labeling Review Manufactured by: Cadila Healthcare Ltd. Ahmedabad, India Distributed by: Zydus Pharmaceuticals USA Inc. Pennington, NJ 08534 
	Table 7: Manufactured bv statement Currently Proposed Manufactured by: Cadila Healthcare Ltd. Ahmedabad, India Distributed by: Zydus Pharmaceuticals USA Inc. Pennington, NJ 08534 
	Assessment No change 


	5. 
	5. 
	5. 
	5. 
	COMMENTS FOR CHEMISTRY REVIEWER .Describe issue(s) sent to and/or received from the chemist:Iy (also known as dtug product quality) reviewer: .

	Reviewer Comments: Click here to enter text. 

	6. 
	6. 
	COMMENTS FOR OTHER REVIEW DISCIPLINES .Describe questions/issue(s) sent to and/or received from other discipline reviewer(s): .Reviewer Comments: .

	7. 
	7. 
	OVERALL ASSESSMENT OF MATERIALS REVIEWED .Tables 8 and 9 provide a summaiy ofrecommendations for each material analyzed in this review. .Ifthis review is acceptable, then all pe1tinent labeling pieces must be entered for both tables. .For each row, ifyou enter ''NA" under the second column, you do NOT need to enter "NA" for the remaining .


	columns. 
	Table 8: Review Summary of Container Label and Carton Labeling Final or Draft or NA Packaging Sizes Submission Date Recommendation Container Final Bottle of 180sl (b)(4~1 (b)(41 AC Blister Final 10s 2/24/2015 AC Carton Final 100 (10 x 10s) 2/24/2015 AC (Other ­soecifv) Table 9 Review Summary of Prescribing Information and Patient Labeling 
	8 1Page 
	8 1Page 

	Table
	TR
	Final or Draft or NA 
	Revision Date and/or Code 
	Submission Date 
	Recommendation 

	Prescribing Information 
	Prescribing Information 
	Final 
	6/2015 
	6/23/2015 
	AC* 

	Medication Guide 
	Medication Guide 

	Patient Information   
	Patient Information   

	SPL Data Elements 
	SPL Data Elements 
	6/2015 
	6/23/2015 
	AC 


	* Post-approval revision 
	9| Page 
	*** This document contains proprietary information that cannot be released to the public.*** 
	LABELING REVIEW 
	Division of Labeling Review. Office of Regulatory Operations. Office of Generic Drugs (OGD). Center for Drug Evaluation and Research (CDER). 
	Date of This Review 
	Date of This Review 
	Date of This Review 
	6/1/2015 

	ANDA Number(s) 
	ANDA Number(s) 
	203286 

	Review Number 
	Review Number 
	2 

	Applicant Name 
	Applicant Name 
	Zydus Pharmaceuticals (USA) Inc. 

	Established Name & Strength(s) 
	Established Name & Strength(s) 
	Mesalamine Delayed-release Tablets USP, 800 mg 

	Proposed Proprietary Name 
	Proposed Proprietary Name 
	NA 

	Submission Received Date 
	Submission Received Date 
	2/24/2015 

	Labeling Reviewer 
	Labeling Reviewer 
	Chan Park 

	Labeling Team Leader 
	Labeling Team Leader 
	Lisa Kwok 

	Review Conclusion ACCEPTABLE – No Comments. ACCEPTABLE – Include Post Approval Comments Minor Deficiency* – Refer to Labeling Deficiencies and Comments for the Letter to Applicant. *Please Note: The Regulatory Project Manager (RPM) may change the recommendation from Minor Deficiency to Easily Correctable Deficiency if all other OGD reviews are acceptable.  Otherwise, the labeling minor deficiencies will be included in the Complete Response (CR) letter to the applicant. 
	Review Conclusion ACCEPTABLE – No Comments. ACCEPTABLE – Include Post Approval Comments Minor Deficiency* – Refer to Labeling Deficiencies and Comments for the Letter to Applicant. *Please Note: The Regulatory Project Manager (RPM) may change the recommendation from Minor Deficiency to Easily Correctable Deficiency if all other OGD reviews are acceptable.  Otherwise, the labeling minor deficiencies will be included in the Complete Response (CR) letter to the applicant. 


	1| Page 
	1. LABELING COMMENTS .
	1.1 LABELING DEFICIENCIES AND COMMENTS FOR LETTER TO APPLICANT 
	1. .CONTAINER-180s 
	(b)(4J 
	2. .PRESCRIBING INFORMATION lbHI R . h. . d £ 11
	4

	....
	_____

	a. .-ev1se t 1s section to rea as o ows: HIGHLIGHTS OF PRESCRIBING INFORMATION These highlights do not include all the information needed to use MESALAMINE DELAYED-RELEASE TABLETS safely and effectively. See Full Prescribing Information for MESALAlVIINE DELAYED-RELEASE TABLETS. 
	(b)l4f 
	MESALAMINE delayed-release Tablets, 
	11. .11 DESCRIPTION: 
	It appears that the imprinting ink is changed from black S-1-17823 in this cmTent submission. Please Justify this c 
	Figure

	documents, and/or comment. 
	111. .
	Figure
	Submit yom revised labeling electronically in final print fonnat. 
	To facilitate review of yom next submission, please provide a side-by-side comparison of yom proposed labeling with yom last submitted labeling with all differences annotated and explained. 
	Prior to the submission of your amendment, please check labeling resources, including DRUGS@FDA, the electronic Orange Book and the NF-USP online, for recent updates and make any necessaiy revisions to your labels and labeling. 
	In order to keep ANDA labeling cmTent, we suggest that you subscribe to the daily or weekly updates of new documents posted on the CDER web site at the following address ­
	17 
	http://se1vice.govdelive1y.com/service/subscribe.html?code=USFDA 

	1.2 POST APPROVAL REVISIONS 
	These comments will NOT be sent to the applicants at this time. .These comments will be addressed post approval (in the first labeling supplement review). .
	NA 
	2. .PREVIOUS LABELING REVIEW, DEFICIENCIES, FIRM'S RESPONSE, AND REVIEWER'S ASSESSMENT 
	In this section, we include any previous labeling review deficiencies, the film's response and reviewer's assessment. Include the previous review(s) finalized date(s). 4/23/2013 
	2 1Page 
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	(b)(4J 
	Reviewer Comment: 
	b)(4)' 
	(

	1. .CONTAINER -(bl<180s, _
	41 
	___ 

	(b)(4) 
	a. 
	b. 
	2. .
	2. .
	2. .
	BLISTER -1Os Ifspace permits, include the phrase "Made in India". 

	3. .
	3. .
	INSERT 


	a. .GENERAL 
	1. .Please refer to 21 CFR 201.56( d) regarding PLR fo1mat for the final printed labeling. Please ensure that the highlight sections and the entire insert can easily be read and that the point type not be smaller than 6. 
	11. Please replace "Asacol-HD" with either "mesalamine delayed-release tablets'~ 
	.______
	depending on the context throughout the text. 
	(b)('ll 
	111. 
	Figure
	b. DESCRIPTION 
	Figure
	c. 
	c. 
	c. 
	8 USE IN SPECIFIC POPULATIONS-8.1 Pregnancy: 
	(b)(4J 

	TR
	Revise this subsection heading to read "Pregnancy: 
	(b)(4! 

	TR
	-
	· 
	We refer you to CFR 201.57(9)(A)(3). 


	2.1 CONTAINER AND CARTON LABELS 
	Did the fnm submit container and/or caiion labels that were NOT requested in the previous labeling review? NO 
	3 1Page 
	3 1Page 

	Ifyes, state the reason for the submission, and comment below whether the proposed revisions are acceptable or 
	deficient. 
	Reviewer Comments: 
	2.2 ADDITIONAL BACKGROUND INFORMATION PERTINENT TO THE REVIEW 
	In this section, include any conespondence or internal info1mation pe1i inent to the review. Include the conespondence( s) and/ or info1mation date( s). 
	Reviewer Comments: 
	(b)(4f 
	a. 
	a. 
	a. 

	b. 
	b. 
	The RLD contains "Dibutyl Phthalate (DBP)", which can cause significant adverse events. The ANDA does not contain this as an inactive ingredient, so all info1mation associated with DBP was carved-out from the inse1i labeling. 


	3. LABELING REVIEW INFORMATION AND REVIEWER ASSESSMENT 
	3.1 REGULATORY INFORMATION 
	Are there any pending issues in DLR's SharePoint Repository files? NO IfYes, please explain in section 2.2 Additional Background Info1mation Pe1iinent to the Review 
	Is the drug product listed in the Policy Alert Tracker on OGD's SharePoint? NO IfYes, please explain. 
	3.2 MODEL PRESCRIBING INFORMATION .
	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labelina) 
	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labelina) 
	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labelina) 

	0MOST RECENTLY APPROVED NOA MODEL LABELING (IfNOA is listed in the discontinued section ofthe Orange Book, also enterANDA model labeling information.) NOA# /Supplement# (S-000 if original): 021830/$006 Supplement Approval Date: 10/18/2013 Proprietary Name: Asacol HD Delayed-release tablets Established Name; Mesalamine Delayed-release Tablets Description of Supplement: This "Prior Approval" supplemental new drng application proposes the addition ofinfonnation to the pediatric use section of the prescribing i
	0MOST RECENTLY APPROVED NOA MODEL LABELING (IfNOA is listed in the discontinued section ofthe Orange Book, also enterANDA model labeling information.) NOA# /Supplement# (S-000 if original): 021830/$006 Supplement Approval Date: 10/18/2013 Proprietary Name: Asacol HD Delayed-release tablets Established Name; Mesalamine Delayed-release Tablets Description of Supplement: This "Prior Approval" supplemental new drng application proposes the addition ofinfonnation to the pediatric use section of the prescribing i

	0MOST RECENTLY APPROVED ANDA MODEL LABELING ANDA#/Supplement# (S-000 if original): Supplement Approval Date: Proprietary Name: Established Name: Description of Supplement: 
	0MOST RECENTLY APPROVED ANDA MODEL LABELING ANDA#/Supplement# (S-000 if original): Supplement Approval Date: Proprietary Name: Established Name: Description of Supplement: 


	4 1Page 
	Not Bioequivalent to Asacol 
	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labeling) 
	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labeling) 
	Table 1: Review Model Labeling for Prescribing Information and Patient Labeling (Check the box used as the Model Labeling) 

	0 TEMPLATE (e.g., BPCA, PREA, Carve-out): 
	0 TEMPLATE (e.g., BPCA, PREA, Carve-out): 

	D OTHER (Describe): 
	D OTHER (Describe): 


	Reviewer Assessment: 
	Is the Prescribing Info1mation same as the model labeling, except for differences allowed under 21CFR314.94(a)(8)? YES Are the specific requirements for fo1mat met under 21 CFR 201.57(new) or 201.80(old)? YES Does the Model Labeling have combined inse1t labeling for multiple dosage fo1ms? NO 
	Reviewer Comments: 
	3.3 MODEL CONTAINER LABELS Model labels and carton labeling. [DailyMeds, Rev.4/2015] 
	Figure
	Noc 0430-0783·27 
	Asacol® D .
	(mesalam ine)
	delayed-release tablets 
	mg per tablet 
	800 

	·-------------------­
	Store at controlled room temperature 20° -25° C (68° -77° F) [See USP]. 
	For the treatment of moderately active ulcerative colitis, the recommendeddose of Asacol HD in adults Is two 800 mg tablets to be taken three times dally with or without food, for atotal daily dose of 4.8 g, for a duration of 6 weeks. 
	See Package Outsert for Full Prescribing Information. 
	Do not break,crush, or chewthe tablet Swallow whole with water. 
	Mfg. by:Warner Chilcott Deutschland GmbH D-64331 Weiterstadt. Germany Mkt. by:Warner Chilcott (US), LLC Rockaway, NJ 07866 
	1-800-521-8813 Under license from Medeva Suisse Pharma AG (registered trademark owner). us Patent Nos. 5, 541,170; 5,541,171; and 6,893,662. Other patents pending. 
	~WARNER 
	0783G041
	""'CHIJ.COTT 
	EXP 10000239 LOT 
	SIP age 
	3.4 UNITED STATES PHARMACOPEIA CUSP) & PHARMACOPEIA FORUM (PF) 
	We searched the USP and PF to dete1mine ifthe drug product under review is the subject of a USP monograph or proposed USP monograph. 
	USP PF 
	USP PF 
	USP PF 
	Date Searched 6/3/2015 6/3/2015 
	Monograph? YES or NO YES NA 
	Table 2: USP and PF Search Results Monograph Title Packaging and Storage/Labeling Statements (NA if no monograph) (NA if no monograph) Mesalamine Delayed-release Tablets PackaQinQ and storaQe ­Preserve in tiQht containers Click here to enter text. Click here to enter text. 


	Reviewer Comments: 
	3.5 PATENTS AND EXCLUSIVITIES The Orange Book was searched on 6/3/2015. Table 3 provides Orange Book patents for the Model Labeling and ANDA patent certifications. (For applications that have no patents, NI A is entered in the patent number column) 
	Table 3: Impact of Model Labeling Patents on ANDA Labeling 
	Table 3: Impact of Model Labeling Patents on ANDA Labeling 
	Table 3: Impact of Model Labeling Patents on ANDA Labeling 

	Patent Number 
	Patent Number 
	Patent Expiration 
	Patent Use Code 
	Patent Use Code Definition 
	Patent Certification 
	Date of Patent Cert Submission 
	Labeling Impact 

	6893662 
	6893662 
	11/15/2021 
	U-141 
	TREATMENT OF ULCERATIVE COLITIS 
	IV 
	7/15/2014 
	None 

	6580302 
	6580302 
	11/15/2021 
	7/15/2014 
	None 


	Reviewer Assessment: 
	Is the applicant's "patent carve out" acceptable? NA 
	I

	Reviewer Comments: Click here to enter text. 
	Table 4 provides Orange Book exclusivities for the Model Labeling and ANDA exclusivity statements. 
	Table 4: Impact of Model Labeling Exclusivities on ANDA Labels and Labeling 
	Table 4: Impact of Model Labeling Exclusivities on ANDA Labels and Labeling 
	Table 4: Impact of Model Labeling Exclusivities on ANDA Labels and Labeling 

	Exclusivity Code 
	Exclusivity Code 
	Exclusivity Expiration 
	Exclusivity Code Definition 
	Exclusivity Statement 
	Date of Exclusivity Submission 
	Labeling Impact 

	NA 
	NA 


	Reviewer Assessment: 
	Is the applicant's "exclusivity carve out" acceptable? NA 
	I

	Reviewer Comments: Click here to enter text. 
	4. DESCRIPTION, HOW SUPPLIED AND MANUFACTURED BY STATEMENT 
	Tables 5, 6, and 7 describe any changes in the DESCRIPTION section, HOW SUPPLIED section and manufacturing statements of the Prescribing Information when compared to the previous labeling review. 
	Reviewer Assessment: 
	Are there changes to the inactives in the DESCRIPTION section? YES Are there chan es to the dosa e form descri tion s or acka e sizes in HOW SUPPLIED? YES 
	6 1Page 
	6 1Page 

	Are there changes to the manufacturing statements? NO Ifves, then comment below in Tables 5, 6, and 7. 
	Figure
	Table 5: Comparison of DESCRIPTION Section 
	Previous Labeling Review Currently Proposed 
	Previous Labeling Review Currently Proposed 
	Assessment 

	(b)(4)1----------------1----------------1 
	Each mesalamine delayed-release tablet contains 800 mg of mesalamine. In addition, each tablet contains the 
	following inactive ingredients: acetyltributyl citrate, colloidal silicone dioxide, fenic oxide red, magnesmm stearate, methac1ylic acid copolymer type 
	The imorintina ink changed from ~:~ 
	B, microcrystalline cellulose, 
	to "opacode black S-1­
	I l 

	povidone, sodium starch 
	17823. glycolate, talc and titanium (Created an issue to the chemist in the GORP dioxide. The tablet is printed with opacode black S-1-17823 which contains following ingredients: ammonium hydroxide, butyl alcohol, fen osofenic oxide, isopropyl alcohol, propylene glycol and shellac. 
	Figure
	Figure
	Table 6: Comparison of HOW SUPPLIED Section 
	Previously Labeling Review Currently Proposed Assessment 
	(b)(4l'--M es-elayedea----+-----------------1
	___al,....am___,in_e_D---,....--...,.--r-el,....-se
	Tablets, USP 800 mg are reddish-brown colored, capsule-shaped, biconvex, enteric coated tablets, imprinted with 
	"435" on one 
	side and plain on other side and ar 
	supplied as follows: 
	NDC 68382-435-28 in bottles of 180 tablets 
	Figure
	(b)(4J 
	Figure
	Table 7: Manufactured by statement 
	7 1Page 
	Table 7: Manufactured by statement 
	-r Iv 
	-r Iv 
	-r Iv 
	·­-v •J 
	-~-v""::I '""vn 
	-

	-.. -VUll "'" "J r •-1"-vv­
	. 
	,, ,ent 

	Manufactured by: Cadila Healthcare Ltd. Ahmedabad, fudia Distributed by: Zydus Pharmaceuticals USA Inc. Pennington, NJ 08534 
	Manufactured by: Cadila Healthcare Ltd. Ahmedabad, fudia Distributed by: Zydus Pharmaceuticals USA Inc. Pennington, NJ 08534 
	Manufactured by: Cadila Healthcare Ltd. Ahmadabad, India Distributed by: Zydus Pharmaceuticals USA Inc. Pennington, NJ 08534 
	No change 


	5. COMMENTS FOR CHEMISTRY REVIEWER .Describe issue(s) sent to and/or received from the chemistiy (also known as chug product quality) reviewer: .
	(b)(4) 
	a. 
	--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
	-

	The chemistiy review does not make reference to these package configurations. 
	b. Created an issue in the GDRP for consult to the quality reviewer regarding the change ofthe imprinting ink 
	described above. Here is the response from the Quality reviewer: 
	described above. Here is the response from the Quality reviewer: 
	described above. Here is the response from the Quality reviewer: 

	From: Majumder, Quamrul 
	From: Majumder, Quamrul 

	Sent: Friday, June 05, 2015 11:10 AM 
	Sent: Friday, June 05, 2015 11:10 AM 

	To: Park, Chan H 
	To: Park, Chan H 

	Subject: RE: AN DA 203286 (Me.salamine) 
	Subject: RE: AN DA 203286 (Me.salamine) 

	Chan 
	Chan 

	You have asked these questions in the GORP ...How do I add response back? 
	You have asked these questions in the GORP ...How do I add response back? 

	So I'm responding in email. 
	So I'm responding in email. 

	Yes you are right the sponsor had changed the imprinting ink from 17823 
	Yes you are right the sponsor had changed the imprinting ink from 17823 
	(bH4lto "opacode black S-1­(b)(4J_____. 


	--~~~~~~~~~~~~~~~~~~~~~~~~~~_. 
	Packing configuration has been changed and it is acceptable but we still wanted them perform an in-use stability studies on tablets in highest count bottle to determine the effect of repeated opening and closing of pharmacy/patient bottles during routine use by customer and/or patient. 
	-Thanks, 
	Q!Jamru{'M.aju:rrufer, 
	Reviewer Comments: Click here to enter text. 
	8 1Page 
	8 1Page 

	6. 
	6. 
	6. 
	COMMENTS FOR OTHER REVIEW DISCIPLINES .Describe questions/issue(s) sent to and/or received from other discipline reviewer(s): .Reviewer Comments: .

	7. 
	7. 
	OVERALL ASSESSMENT OF MATERIALS REVIEWED .Tables 8 and 9 provide a summru.y ofrecommendations for each material analyzed in this review. .Ifthis review is acceptable, then all pe1tinent labeling pieces must be entered for both tables. .For each row, ifyou enter ''NA" under the second column, you do NOT need to enter "NA" for the remaining .


	columns. 
	Table 8: Review Summary of Container Label and Carton Labeling Final or Draft or NA Packaging Sizes Submission Date Recommendation Container Final 18os. I<b><4 ~ 2/24/2015 NAC Blister Final 10s 2/24/2015 AC Carton Final 100 (10 x 10) Unit-dose Tablets 2/24/2015 AC (Other ­soecifv) Table 9 Review Summary of Prescribing Information and Patient Labeling Final or Draft or NA Revision Date and/or Code Submission Date Recommendation Prescribing Information Final 8/2014 2/24/2015 NAC Medication Guide Patient Infor
	* Post-approval revision 
	9 1Page 
	          PROFESSIONAL LABELING REVIEW .         DIVISION OF LABELING AND PROGRAM SUPPORT .LABELING REVIEW BRANCH .
	ANDA Number: 203286 .Applicant's Name: Zydus Pharmaceuticals (USA) Inc. .Submission Date: July 12, 2011 (Original) .Established Name: Mesalamine Delayed-release Tablets USP, 800 mg. 
	Labeling Comments below are considered:   
	NOT easily correctable (applicant cannot respond within 10 business days) 
	Figure

	L
	LI
	Figure
	Easily correctable (respond within 10 business days) 

	LI
	Figure
	 No Comments (Labeling Approval Summary or Tentative Approval Summary) 


	RPM Note - Labeling comments to be sent to the firm start below: 
	Labeling Deficiencies determined on April 21, 2013 based on your submission dated July 12, 2011: 
	1. 
	1. 
	1. 
	CONTAINER .

	2. .
	2. .
	BLISTER – 10s .If space permits, include the phrase “Made in India”. .

	3. .
	3. .
	INSERT 


	180s, 
	Figure
	a. .
	a. .
	a. .
	GENERAL 

	i. .
	i. .
	Please refer to 21 CFR 201.56(d) regarding PLR format for the final printed labeling.  Please ensure that the highlight sections and the entire insert can easily be read and that the point type not be smaller than 6. 


	Reference ID: 3297440 
	IL Please replace "Asacol-HD" with <bH"mesalamine delayed-release tablets" <b>lf 
	41
	4

	(6)(4f 
	(b)(4J
	Figure

	111. 
	b. DESCRIPTION 
	(b)(4) 
	(b)(4f
	c. 8 USE IN SPECIFIC POPULATIONS -8.1 Pregnancy: 
	--~~~~~~--
	-

	(bl(.ofl
	Revise this subsection heading to read "Pregnancy: 
	--~~~~~~~~~~~~~~--
	-

	We refer you to CFR 201.57(9)(A)(3). Submit your revised labeling electronically in final print foimat. To facilitate review ofyour next submission, please provide a side-by-side comparison of your proposed 
	labeling with your last submitted labeling with all differences annotated and explained. .Prior to the submission ofyour amendment, please check labeling resources, including DRUGS@FDA, the .
	Electronic Orange Book and the NF-USP online, for recent updates and make any necessaiy revisions to your labels and labeling. In order to keep ANDA labeling cmTent, we suggest that you subscribe to the daily or weekly updates of new 
	documents posted on the CDER web site at the following address ­17 Note RPM -Labeling conunents end here NOTES/QUESTIONS TO THE CHEMIST: None 
	http://service.govdeliveiy.com/service/subscribe.html?code=USFDA 

	FOR THE RECORD: 
	1. .MODEL LABELING -Asacol HD Delayed-Release Tablets, 800 mg, (NDA 021830/S-005), approved May 24, 2010. It is still cmTent as of the 4/22/2013. 
	Figure
	2. .This is FIRST GENERIC for the 800 mg strength. This drug product is also available in 400 mg and        
	1.2 gm strength. 
	3. .USP 35 Drug Product Monograph – yes (4/19/2013): Packaging and storage – Preserve in tight containers       PF 36: No new information for the drug product. 
	4. PATENTS AND EXCLUSIVITIES Patent Data (4/19/2013) 
	Patent Data Appl Prod Patent Patent Patent Patent Use 
	Patent Data Appl Prod Patent Patent Patent Patent Use 
	Patent Data Appl Prod Patent Patent Patent Patent Use 
	Labeling Impact 

	No No No Expiration Ce1tification Code 

	N021830 001 5541170 Jul 30, 2013 III u -141 NONE N021830 001 5541171 Jul 30, 2013 III u -141 NONE 001 6893662 Nov 15, 2021 IV NONE 
	N021830 
	u -141 

	Exclusivity Data .There is no unexpired exclusivity for this product. .
	4. INACTIVE INGREDIENTS: .The listing of inactive ingredients in the DESCRIPTION section of the package insert is consistent with the .listing of inactive ingredients found in the statement ofcomponents and composition. .
	Inse1t -Each mesalamine delayed-release tablet contains 800 mg of mesalamine. In addition, each tablet contains the following inactive ingredients: acetyltributyl citrate, colloidal silicone dioxide, ferric oxide red, magnesilllll stearate, methac1ylic acid copolymer type B, microc1ystalline cellulose, ovidone, sodilllll starch <bH-4! 
	g_!ycolate, talc and titanilllll dioxide. The tablet is rinted with opacode black 

	Quality 3.2.p.1 
	Ingredient (Trade name, if any) Dhan naceutical Function(s) Mesalamine, USP Active pha1maceutical ingredient Sodilllll Starch Glycolate, NF I (bf(4~ (ll) (4) Colloidal Silicon Dioxide, NFI (b)(4~ Magnesium Stearate, NF Microc1ystalline Cellulose, NF I (b)(4~ Povidonel (b)(4~USPI (b)(41 Talc, USP Methac1ylic Acid Copolymer, NF -Type B 'Eudragit S r bH 4J IAcetyltributyl Citrate, NF Titanilllll Dioxide, USP I (b)(4l Ferric Oxide Red, NF Isopropyl Alcohol, USP* (b)(41 (bf(4~ 
	(b)(4J 
	(b)(4! 
	Maximum Daily Dose: 4.8 mg/day Strength: 800mg 
	----------------------.(6)('lf 
	(b)(4J 
	(b)(4f 
	5. .MANUFACTURING FACILITY Cadila Healthcare Limited 
	(b)(4) 
	....
	____

	<blli d <bHf 
	4
	Ahemdaba
	4

	(bJ<1ndia 
	41

	6. .PRODUCT DESCRIPTION: Consistent with Quality 3.2.p. l section 
	Figure
	(6)('lf 
	ANDA: Inse1t -Mesalamine delayed-release tablets are available as reddish-brown colored, capsule-shaped, biconvex, enteric coated tablets imprinted with "435" on one side and plain on other side. 
	Quality 3.2.P.1.1 (Dosage form) 
	Reddish brown colored capsule shaped, biconvex enteric coated tablets imprinted with "435" on one side 
	and plain on other side. 
	7. .CONTAINER/CLOSURE SYSTEM: 
	!Count 
	!Count 
	!Count 
	I 

	180 TabletsJ 
	180 TabletsJ 
	(b)(4) (b)(4) (b)(4) 


	CRC: Child Resistant Closure; NCRC: Non Child Resistant Closure Blister Pack (Push through) -1O's Counts 
	~---~·----------------------------.(b)(4l 
	10 Tablets 
	(b)(4J 
	8. PRODUCT LINE: 
	RLD: (bJ<4J .ANDA-: B_o_tt_l_e_s -of-<b..J<l 180s, (bJ<and blister pack of 1OOs (10 x 1Os) .
	4
	41 

	9. STORAGE CONDITIONS: 
	(b)l4J 
	RLD: ' 
	ANDA: "Store at 20° to 25°C (68° to 77°F) [See USP Controlled Room Temperature]." 
	Stability Test Protocol 
	Study 
	Study 
	Study 
	Storage Condition 
	Test Interval 

	Long Te1m 
	Long Te1m 
	~5 ± 2°C/ 60 ± 5% RH 
	0, 3, 6, 9, 12, 18, 24 months 

	Inte1mediate* 
	Inte1mediate* 
	GO ± 2°C/ 65 ± 5% RH 
	0, 1, 2, 3, 6, 9 and 12 months 

	!Accelerated 
	!Accelerated 
	140 ± 2°C/ 75 ± 5% RH 
	0, 1, 2, 3 months 


	*The samples at inte1mediate condition will be analyzed ifsignificant change occurs at any time during 3 months testing at the accelerated storage condition. 
	10. .DISPENSING RECOMMENDATIONS: 
	(b)(4J 
	11. .
	11. .
	11. .
	MEDWATCH (checked 4/22/2013) -No new ale1is or labeling changes. 

	12. .
	12. .
	REMS (checked 4/22/2013) -None 

	13. .
	13. .
	SPL-DPDE: Accurate as ofthe 7112/2013 submission 

	14. .
	14. .
	Tablet Size: 


	RLD ­
	Date of Review: April 22, 2013 Primaiy Reviewer: Chan Park T earn Leader: Koung Lee 
	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	CHAN H PARK 04/23/2013 
	KOUNG U LEE 04/23/2013 
	CENTER FOR DRUG EVALUATION AND RESEARCH. 
	APPLICATION NUMBER:. 
	ANDA 203286. 
	CHEMISTRY REVIEWS. 
	CHEMISTRY REVIEWS. 

	CHECKLIST FOR THE CHEMISTRY REVIEW: 
	ANDA-203286-ORIG-1-AMEND-23; ZYDUS PHARMACEUTICALS USA INC., Mesalamine Tablet- DELAYED ACTION 
	Function Performed By (Initial and Date) Check appropriate box Is this package for new strength PAS? MJN 6/30/2017 Yes No DMF adequate? MJN 6/30/2017 Yes No *(see comments) Any outstanding consults? MJN 6/30/2017 Yes *(see comments) No Final recommended dissolution method/specification acknowledged by Firm? DD, BC or designee Yes No N/A Are all facility inspections acceptable? MJN 6/30/2017 Yes No Is microbiology recommendation adequate for sterile products? MJN 6/30/2017 Yes No N/A Are there comparability 
	Submission Overall Manufacturing Facility Status 
	Submission Overall Manufacturing Facility Status 
	Submission Overall Manufacturing Facility Status 

	Overall Inspection Reconlnlendation Completion Oate 
	Overall Inspection Reconlnlendation Completion Oate 
	Subnlission Status 
	Project Nanle 

	Approve Withhold Withhold Withhold 6/ 16/ 2017 9/8/2016 1/ 29/2016 6/ 26/ 2015 
	Approve Withhold Withhold Withhold 6/ 16/ 2017 9/8/2016 1/ 29/2016 6/ 26/ 2015 
	Pending Complete Response Complete Response Complete Response 
	ANDA-203286-0RIG-l-AMEND-23 ANDA-203286-0RIG-l-AMEND-20 ANDA-203286-0RIG-l-AMEND-15 ANDA-203286-0R!G-l-AMEND-9 


	Figure
	Digitally signed by Naiqi Ya
	Naiqi 
	Date: 7/11/2017 03:57:48PM GUID: 508da70200028815b8e6bac755028bd4 
	Ya 

	Figure
	Ql ANDA Amendment .QUALITY ASSESSMENT .
	Figure
	Recommendation: CMC adequate pending facilities ANDA: [g]Approval 0Information Request -Minor 
	( days for applicant to response) Ocomplete Response -Minor Ocomplete Response -Major 
	ANDA203286 
	Amendment Review 
	Dru2 Name/Dosa2e Form Mesalamine Delayed Release Tablets, USP Stren2th 800 mg Reviewer( s) Kamal Tiwari Annlicant Zydus Pha1maceuticals (USA) Inc. 
	SUBMISSION(S) REVIEWED DOCUMENT DATE 
	Amendment 4/6/2017 
	This review template is updated on Ap1il 15, 2015 
	Figure
	Ql ANDA Amendment .QUALITY ASSESSMENT .
	Figure
	DMFs: 
	DMF# 22999 
	DMF# 22999 
	DMF# 22999 
	TYPE Type II 
	HOLDER Cadila Healthcare Limited 
	ITEM REFERENCED Mesalamine USP 
	STATUS1 Adequate 
	DATE REVIEW COMPLETED 0312412017 
	COMMENTS Z. Wang 


	1 Adequate, Adequate with Information Request, Deficient, orNIA (There is enough data inthe application, therefore the DMF did not need to be reviewed) 
	CONSULTS: 
	DISCIPLINE 
	DISCIPLINE 
	DISCIPLINE 
	STATUS 
	RECOMMENDATION 
	DATE 
	REVIEWER 

	Biostatistics 
	Biostatistics 
	NIA 

	Phannacology/T oxicology 
	Phannacology/T oxicology 
	NIA 

	CDRH 
	CDRH 
	NIA 

	Clinical 
	Clinical 
	NIA 

	CMC (samples requested for appearance and dissolution testing) 
	CMC (samples requested for appearance and dissolution testing) 
	Completed. 
	(bf('IJ 5/5/2015 


	FACILITIES: Withhold dated 9/8/2016. Currently OMIR is pending (New) 
	Dru2 Substance 
	Dru2 Substance 
	Dru2 Substance 

	Function 
	Function 
	Site Information 
	FEI # Status

	(b)(4) Drug Product 
	(b)(4) Drug Product 
	(b)(4) Approve 1/29/2016 

	Function 
	Function 
	Site Information 
	FEI # 
	Status

	(b)(4) Cadila Healthcare Limited ~ (b)(4i (b)(41 I (b) (4~Ahemdabad I (b)(4llnd"i Ia 
	(b)(4) Cadila Healthcare Limited ~ (b)(4i (b)(41 I (b) (4~Ahemdabad I (b)(4llnd"i Ia 
	3002984011 
	Withhold-OAI 1/29/2016 


	2 
	This review template is updated on Ap1i l 15, 2015 5 Page(s) liave 5een Witliliel(j in Full as 154 (CCI/TS) imme<1iately following tliis page 
	Figure
	Ql ANDA Amendment .QUALITY ASSESSMENT .
	Figure
	P.7 
	P.8 Labeling & Package CMC Related Concerns: N/A 
	Overall Reviewer's Assessment and Signature: .CMC ofthis ANDA is adequate. .Kamal Tiwari; 05/26/2017 .
	Secondary Review Comments and Concurrence: Naiqi Ya 
	List ofDeficiencies To Be Communicated by Information Request or Complete Response:N/A 
	This review template is updated on Ap1il 15, 2015 
	Figure
	Digitally signed by Naiqi Ya
	Naiqi 
	Date: 5/31/2017 09:29:09AM GUID: 508da70200028815b8e6bac755028bd4 
	Ya 

	Figure
	Ql ANDA Amendment .QUALITY ASSESSMENT .
	Figure
	Recommendation: 
	ANDA: 
	0Approval 
	0Information Request -Minor (30 days for applicant to response) 
	~Complete Response -Minor 
	O c omplete Response -Major 
	ANDA203286 
	Amendment Review 
	Dru2 Name/Dosa2e Form Mesalamine Delayed Release Tablets, USP Stren2th 800mg Reviewer(s) Huiquan Wu Annlicant Zydus Phannaceuticals (USA) Inc. 
	SUBMISSION(S) REVIEWED 
	SUBMISSION(S) REVIEWED 
	SUBMISSION(S) REVIEWED 
	DOCUMENT DATE 

	Amendment 
	Amendment 
	10/19/2015 

	IR Response 
	IR Response 
	3/1/2016 

	IR Response 
	IR Response 
	6/20/2016 

	Amendment 
	Amendment 
	8/9/2016 


	This review template is updated on 02 July, 2015 
	Figure
	Ql ANDA Amendment .QUALITY ASSESSMENT .
	Figure
	DMFs: 
	DMF# TYPE HOLDER 22999 II Cadila Healthcare Limited ITEM REFERENCED STATUS1 Mesalamine USP Adequate with IR (as of 07/ 15/2016) Anew submission on 08/02/2016 may need to be reviewed by DMF.division (bf(4) 4 t 4 4 4 4 4 4 4 4 4 DATE REVIEW COMMENTS COMPLETED 01/06/2016 Z. Wang 
	This review template is updated on 02 July, 2015 
	Figure
	Ql ANDA Amendment .QUALITY ASSESSMENT .
	Figure
	(b)(4) 
	4 4 4 
	4 
	4 
	4 4 Adequate, Adequate with Info1mat10n Request, Deficient, or NI A (There 1s enough data 111 the 
	1

	application, therefore the DMF did not need to be reviewed) .Action codes for DMF Table: .1 -DMF Reviewed. .Other codes indicate why the DMF was not reviewed, as follows: .2 -Type 1 DMF .3 -Reviewed previously and no revision since last review .4-Sufficient info1mation in application .5 -Authority to reference not granted .6 -DMF not available .7 -Other (explain under "Conunents") .
	1

	*The review team ale1ted the potential need for review of the DMF 22999 submission .dated 8/2/2016 to Maya Johnson-Nimo (the RBPM for this application) on Thursday .01/05/2017. As per Maya's response at the same day, that "Please note, DMF 22999 has .been reviewed and is adequate. Annual reports do not generally contain technical .info1mation, so they are no longer reviewed as stand-alone reviews unless a quality or .facility amendment is foiwarded. This summaiy is also captured in panorama if needed. .
	he review is <lne~Tan_1],_st----------------------,
	(b)(~l 
	Please let me know if you have any questions." Based on the above recommendation, we will only request the ANDA applicant to update their diug substance specifications in ANDA. 
	This review template is updated on 02 July, 2015 
	Figure
	Ql ANDA Amendment .QUALITY ASSESSMENT .
	Figure
	CONSULTS: .
	DISCIPLINE Biostatistics Phannacolog-ylToxicolog-y CDRH Clinical CMC (samples requested for appearance and dissolution testing) 
	DISCIPLINE Biostatistics Phannacolog-ylToxicolog-y CDRH Clinical CMC (samples requested for appearance and dissolution testing) 
	DISCIPLINE Biostatistics Phannacolog-ylToxicolog-y CDRH Clinical CMC (samples requested for appearance and dissolution testing) 
	STATUS NIA NIA NIA NIA Completed. 
	RECOMMENDATION DATE 16) (.l) 5/5/2015 
	REVIEWER 


	FACILITIES: Withhold 
	Function Function 
	Function Function 
	Function Function 
	(b)(41 (b)(4) 
	Dru2 Substance Site Information Drug Product Site Information Cadila Healthcare Limited (b)(4f ~ <bl 14~emdabadI (b)(4j I <b>< 4hndia 
	FEI # (b)(4) FEI # 3002984011 
	Status Approve 1129/2016 Status Withhold-OAI 1129/2016 
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	This review template is updated on 02 July, 2015 
	51 Page(s) have been Withheld in Full as b4 (CCI/TS) immediately following this page 
	Figure
	CHEMISTRY REVIEW .
	Figure
	Review #1 (Not ApP.rovable -MAJOR) 
	ANDA203286 .
	Mesalamine Delayed Release Tablets USP, 800 mg 
	Zydus Pharmaceuticals (USA) Inc. 
	Quamrul Majumder, Ph.D. Chemistry Division II 
	ANDA Review Template 2013 Version I 
	Figure
	CHEMISTRY REVIEW .
	Figure
	Table of Contents 
	Table of Contents 
	Table of Contents 
	Table of Contents 
	Table of Contents 
	........................................................................................... 
	i .

	Chemist1·y Review Data Sheet 
	Chemist1·y Review Data Sheet 
	..................................................................... 
	1 .

	1. 
	1. 
	ANDA 293286: 
	.................................................................................................. 
	1 .

	2. 
	2. 
	REVIEW #: 1
	.................................................................................................... 
	1 .

	3. 
	3. 
	REVIEW DATE: 11/9/2013 
	............................................................................. 
	1 .

	4. 
	4. 
	REVIEWER: Qua1mul Majumder 
	.................................................................... 
	1 .

	5. 
	5. 
	PREVIOUS DOCUMENTS: 
	............................................................................. 
	1 .

	6. 
	6. 
	SUBMISSION(S) BEING REVIEWED: 
	.......................................................... 
	1 .

	7. 
	7. 
	NAME & ADDRESS OF APPLICANT: 
	.......................................................... 
	1 .

	8. 
	8. 
	DRUG PRODUCT NAME/CODE/TYPE: 
	........................................................ 
	1 .

	9. 
	9. 
	LEGAL BASIS FOR SUBMISSION: 
	............................................................... 
	2 .

	10. 
	10. 
	PHARMACOL. CATEGORY: Indicated for mild to moderate ulcerative .colitis
	....................................................................................................................... 
	2 .

	11. 
	11. 
	DOSAGE FORM: Delayed Release Tablet 
	................................................. 
	2 .

	12. 
	12. 
	STRENGTH/POTENCY: 800 mg 
	............................................................... 
	2 .

	13. 
	13. 
	ROUTE OF ADMINISTRATION: Oral 
	......................................................... 
	2 .

	14. 
	14. 
	Rx/OTC DISPENSED: X Rx OTC 
	...................................................... 
	2 .

	15a. SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM): 
	15a. SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM): 
	.......... 
	2 .

	15b. NANOTECHNOLOGY PRODUCT TRACKING: 
	15b. NANOTECHNOLOGY PRODUCT TRACKING: 
	....................................... 
	2 .

	16. 
	16. 
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	DIVISION OF BIOEQUIVALENCE AMENDMENT REVIEW .
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	Mesalamine Delayed Release Tablets USP 
	800 mg 
	Zydus Pharmaceuticals (USA) Inc. 
	73, Route 31 North, Pennington, NJ 08534 
	G. Srinivas .Zydus Phannaceuticals USA Inc., .73, Route 31 North, .Pennington, NJ 08534 .
	609-730-1900 
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	gsrinivas@zydususa.com 
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	07/12/2011 
	02/24/2015 and 10/19/2015, amendments for in vitro dissolution testing 
	Yes 
	Diana Vivian, Ph.D. 
	OSIS Status 
	OVERALL REVIEW RESULT REVISED/NEW DRAFT 
	Year 3 ANDAs 
	Backloi:a Year· 1 and Year· 2 
	Backloi:a Year· 1 and Year· 2 

	AND As 
	0 To Be Determined by OSIS 
	D Pending 
	D Pending For Cause 
	181 Complete 
	Inspection 
	ADEQUATE 
	NO 
	EXECUTIVE SUMMARY 
	This is a review of a study amendment. 
	The original application (07/12/2011) contained the results of fasting and fed bioequivalence (BE) studies comparing a test product Mesalamine Delayed Release Tablets, 800 mg, to the corresponding reference product AsacolHD (Mesalamine Delayed Release) tablets, 800 mg.  The results of the 95% upper confidence bound for 0-t, AUC8-48, and Cmax in the fasting and fed BE studies were negative. The point estimate (test/reference geometric mean ratio) for AUC0-t, AUC8-48, and Cmax were within the range of 0.80 to
	® 
	AUC
	1

	In addition to in vivo fasting and fed BE studies, the guidance also recommends comparative in vitro BE dissolution studies (using USP Apparatus II at 50 rpm) to be conducted in pH 4.5, 6.0, 6.5, 6.8, 7.2 and 7.5 phosphate buffer representative of the GI tract pH variations. Yet, in the original application, the firm did not submit any dissolution data for pH 4.5 acetate buffer. Also, the mean values (f2) in pH 6.8 and pH 
	7.5 phosphate buffer were less than 50 and the lower bound of 90% confidence interval (“CI”) for the f2 test comparing test vs. RLD in pH 6.8, pH 7.2, and pH 7.5 phosphate buffer was lower than those comparing the RLD against itself under the same conditions. These values indicated that the dissolution profiles of the test product were significantly different from those of the corresponding reference product under these conditions.  Therefore, the in vitro BE (comparative dissolution) studies under pH 6.8, 
	In the amendment dated 02/24/2015, the firm conducted additional dissolution testing in the medium of pH 4.5 acetate buffer and repeated dissolution testing in the media of pH 6.8,7.2, and 7.5 with a larger sample size (n=24) to reduce variability for the purpose of achieving accurate f2 calculations. The firm’s data showed the percent drug released from both the test and reference products is less than 5% in the medium of pH 4.5 during a period of 960 min (16 hrs) dissolution testing. The incomplete drug r
	reference indicated that the test and reference products have a similar dissolution profile under pH 6.8 and pH 7.2 conditions. 
	2 

	(b)(4f 
	However, as er detailed analysis for the dissolution profile at pH 6.8, 
	(b)(4f 
	1 1 -------------------".pH 6.8 
	4

	<bH_,l using a recommended dissolution method on mesalamine 
	____

	(b)(4) 
	futhe cmTent amendment, dated 10/19/2015, 
	~andthe Offitandards (ORS) for related ANDA 091640 <b><l 
	meeting between the Division ofBioequivalence 
	ce ofResearch and S
	4

	(b) (4) 
	(b)(4J 
	Because ofthe related DB decision for ANDA 091640 which indicate 
	nm and from the FDA labs, the fnm's response is acceptable. 
	suppo1ting dissolution data newly submitted by the f

	The application is adequate with no deficiencies. 
	GDRP; ANDA-203286-0RIG-1-AMEND-9, Bioequivalence Primary Review, A203286NA022415.doc , .dated 5/19/2015. .DARRTS; ANDA 091640, 03/01/2014, REV-BIOEQ-2l(Primary Review). Page 89 of223. .
	GDRP; ANDA-203286-0RIG-1-AMEND-9, Bioequivalence Primary Review, A203286NA022415.doc , .dated 5/19/2015. .DARRTS; ANDA 091640, 03/01/2014, REV-BIOEQ-2l(Primary Review). Page 89 of223. .
	2 
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	3 SUBMISSION SUMMARY 
	3.1 Review of Submission 
	3.1.1 DBII Deficiency Comment: 
	At pH 6.8, there is a significant difference in the dissolution profile for the test product between the original (07/12/2011) and amendment (02/24/2015) submissions.  Please provide an explanation for this difference.  In addition, please submit 12 units dissolution data of the test and reference products in buffers with pH around 6.8 (e.g. 
	Figure

	6.8,  using the following dissolution method on your test product: 
	Figure

	Apparatus: USP Apparatus II (paddle). Pretreatment Stage: 2 hours in 0.1 N HCl at 100 rpm. Evaluation Stage:. Each of. 
	Volume:  900 mL 
	Temperature: 37ºC 
	Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes 
	or as needed for profile comparison.    
	Please submit individual dissolution data as well as the mean, range, %coefficient of variation (CV) at each time point for the total numbers of tablets tested including dates of dissolution testing, manufacture date and expiration date as applicable. Besides the dissolution summary table in the eCTD format, please submit the individual unit dissolution data and mean values in excel or sas transport format.  
	Zydus’ Response to Deficiency Comment: 
	Zydus received a similar comment about the dissolution data at pH 6.8 in connection with its pending application for another Mesalamine Delayed-release product, Mesalamine Delayed–release Tablets, 1.2 g (ANDA No. 091640). Apparently, Mesalamine Delayed-release products exhibit extremely high day-to-day variability in dissolution data at around pH 6.8 evaluation stage, which were observed for both the test and reference products. The Agency ultimately accepted Zydus’s dissolution data at pH 6.8 for Mesalamin
	On May 29, 2015, the Agency sent Zydus a complete response letter for ANDA No. 
	091640. In that letter, FDA noted: 
	"Although your test product at 31 month (expired) met the shelflife specification, we 
	noticed that the dissolution data ofthe fresh test product (1 month) in your submission 
	dated October 23, 2013, is significantly different from that of31 month oldproduct 
	(submitted in amendment December 6, 2014) under pH 6.8. Using bootstrapping method, 
	the F2 value between the data ofyour 1 month and 31 month test {J_roduct at pH 6.8 is 
	on~y 25. 66, Therefore, your dissolution testing data atpH 6.8, bl\4lin the current 
	amendment (December 6, 2014) is not acceptable. Please provide your explanationfor 
	the observed faster release ofthe agedproduct when compared to the fresh product." 
	A copy of the Agency's May 29, 2015 complete response letter (Mesalamine Delayed­release Tablets, 1.2 g) is included for the Agency's reference in Module 1.2. In that same letter, the Agency asked Zydus to conduct additional dissolution testing using 24 units, rather than 12 units, ofnewlv prepared (unexpired) test product and 24 
	. 00~
	units ofreference product at pH 6.8, _____ 
	On June 5, 2015, Zydus requested a Post Complete Response Teleconference Meeting to discuss deficiencies noted in the May 29, 2015 complete response letter for ANDA No. 091640. In that submission, Zydus explained the observed variability in dissolution at pH 
	6.8 as follows : 
	"Cadila healthcare Limited conducted method validation for dissolution method with pH 
	6.8 phosphate buffer based on the deficiency cited in complete response letter dated March 26, 2014 to address day to day variability. Based on the intermediate precision and trend ofdissolution data on robustness experiments it was concluded that day to day 
	4
	variabilityo.f both test and ref§rence product at pH6. 8 is due to I <b><l 
	n~~ 
	I 

	supported with the consistent in-vitro dissolution data on higher pH (i.e. pH 7.2-OGD method). 
	In the subsequent complete response letter issued by the agency dated September 09, 
	2014, based on the submitted data the agency acknowledged the firm's investigations on 
	day to day variability atpH 6.8 and suggested to re-perform in-vitro dissolution 
	comparison on test product and referenceproduct on same day. Based on agency's 
	recommendation we have generated data on the same day for 24 units oftest product of 
	age 31 month complying to our shelf-lif_e specifi_cation and two different lots ofreference 
	age 31 month complying to our shelf-lif_e specifi_cation and two different lots ofreference 

	4
	product with 12 units each at pH 6.8, <b><> Based on this reanalysis F2 was calculated by bootstrapping method as per the guidance. 
	In all three pHbuffers, satisfactory F2 above 50 was established based on same day analysis. On the basis offirm's investigations and re-analysis data on same day we are concluding that F2 value calculated by agency comparing the dissolution data of1 month sample and 31 month sample oftestproduct as cited in the recent complete response letter dated May 29, 2015 may not be appropriate since these two dissolution data were 
	In all three pHbuffers, satisfactory F2 above 50 was established based on same day analysis. On the basis offirm's investigations and re-analysis data on same day we are concluding that F2 value calculated by agency comparing the dissolution data of1 month sample and 31 month sample oftestproduct as cited in the recent complete response letter dated May 29, 2015 may not be appropriate since these two dissolution data were 
	generated on two different days. We believe that lower F2 value between 1 month and 31 month analysis is the result of inherent analytical variability due to day to day variability in pH 6.8. It is also evident from the fact that the drug release data in official OGD method (Firm's Quality control method) on aged samp le (31 month) did not show any significant change and the data is well within the shelf-life specification. " 

	A copy of the Post Complete Response Teleconference Meeting Request Packet (Mesalamine Delayed-release Tablets, 1.2 g) is included for the Agency's reference in 
	Module 1.2. 
	On June 12, 2015, the Office of Generic Drngs issued a Meeting Request Granted­Written Responses Only. On August 21, 2015, the Office of Generic Drngs issued the following written response: 
	"The Division of Bioequivalence II (DBI!) has re-evaluated the data for the in vitro BE dissolution studies, as well as your rationale for the high variability of dissolution data at pH6.8. The DBII concludes that the in vitro BE dissolution testing atpH 6.8 is now acceptable. Therefore, DB IIagrees with your request to waive the additional data requested in the complete response letter dated May 28, 2015." 
	A copy of the Agency's Meeting Request Granted-Written Responses Only (Mesalamine Delayed-release Tablets, 1.2g) is included for the Agency's reference in Module 1.2. 
	As with ANDA No. 091640, Zydus repo11s that the observed difference in the dissolution data at pH 6.8 for Zydus's Mesalamine Delayed-release Tablets USP 800 mg between the original submission (July 12, 2011) and the Febrnary 24, 2015 Amendment is the result of the inherent day to day variability in dissolution at pH 6.8. This day to day variability <bHY 
	is observed in both the test and reference products at pH 6.8, and is due to 
	4 

	which 
	,__,....___,,,.... 
	is soluble at pH~7.0. Hence, it is not appropriate to compare dissolution data at pH 6.8 for dissolution profiles generated on different days. 
	Dissolution data of the test and reference products in buffers with pH around 6.8 
	b)(4J <bJ<4> 
	( H , 
	6 8 

	e.g. j 
	p . , 

	Fmiher to the above explanation, and as requested by the Agency, Zydus conducted new dissolution testing on the Test and Reference products ofitijesalaminej)eJ<~;y..yd-release
	1
	Tablets, 800 mg in buffers with pH around 6.8 (e.g. 6.8, . We pe1f onned the additional dissolution testing using 24 units of the Test product and 24 units of the Reference product from two batches (12 units per batch), to be consistent with the Agency's request in ANDA No. 091640 (Mesalamine Delayed-release Tablets, 1.2 g) on May 29, 2015 for comparative in vitro dissolution testing. We believe that due to the variability in the dissolution data for Mesalamine Delayed-release tablets around pH 6.8 (as expl
	 pH 6.8, ) are provided in Module 5.3.1.3 of this Amendment. Please refer Module 2.7.1 for dissolution summary table in eCTD format. The summary dissolution testing results is presented below in Tables 1-4 for the Agency reference. 
	The individual unit dissolution data and mean values along with sas transport format (pH
	Figure
	Figure

	Table 2: Summary of Dissolution Data for Test ancl Reference Products Using Methods Defined by the FDA: Pretreatment Stage and EYaluation Stage pH 6.8 
	2 Page(s) nave t::>een Witnnela in Full as~(CCI/TS) immeaiately following tnis page 
	The above dissolution data demonstrate that the mean dissolution profiles (% dissolved 
	. (b)(4J (b)(4J .
	vs. time) ofthe Test product batch at pH 6.8, evaluation stages are almost identical to the mean profiles of the two Reference product batches. 
	Due to the high variability in dissolution data ofthe Test and Reference products, we calculated the f2 (similarity factor) values using a bootsti·apping method to compare the dissolution profiles between the Test and Reference products as follows. 
	Using the bootstrapping method, by creating 10,000 replicates ofthe Test and Reference product units, the mean percent dissolved at each time point was obtained for each replicate to calculate f2 values. Subsequently, the mean and 90% confidence intervals of the f2 values between Test and Reference products were calculated for each pH at the evaluation stage. 
	The complete statistical analysis summary repo1t is provided in Module 5 .3.1.3 ofthis Amendment. A summary of the results is presented in the Table below. 
	Summary of f2 (Simil:.uity Factor) Values Determined by Percentile Bootstrapping Method at each pH Evaluation Stage in the Dissolution of the Mesalamine Delayecl-release Tablets, 800 mg 
	Evaluation Observed Average of :Median of 90% lower 90% tipper
	Pa1·amete1·s
	Stage pH fl fl fl CI off? CI off2 
	(b)(4J 
	I Test vs Rl+R2 I 66.67 I 55.82 I 55.61 I 48.19 I 63.91
	6.8 
	I Rl VS R2 I 43.63 I 39.80 I 39.41 I 32.96 I 47.88 
	(b)(4 
	Test: Test Batch EMP 203 (24 units). RI: Reference Batch 457836 S2 (I2 tmits). R2 :Refeence Batch 457840 SI (I2 tu1its) 
	The above f2 data demonstrate that the dissolution profiles are similar between the Test 
	(b)(4J (b)l4l 
	and Reference products at and because the mean and lower bound ofthe 
	90% confidence interval of the f2 values for Test vs. Reference are all greater than 50. 
	(b)(4) 
	The mean f2 value at pH 6.8 or for Test vs. Reference is also greater than 50; 
	however, the lower bound ofthe confidence interval of the f2 value at pH 6.8 or :~ffor Test vs. Reference is less than 50. Neve1theless, the lower bound ofthe 90% 
	II

	confidence interval of the f2 value at pH 6.8 <bH>for Test vs. Reference is areater . 
	4

	than that for Reference Batch 1 vs. Reference Batch 2, i.e., 48.19 vs. 32.96 <b><I 
	4

	(b)(4! 
	The f2 values calculated for Reference Batch 1 vs. Reference Batch 2 showed that the diss£}!Jfion profiles are not e,ven similar between the two Reference batches at pH 6.8 and 
	4
	(bH > in the evaluation stage. This clearly demonsti·ates the large .batch-to-batch variability in the Reference product. .
	in addition to 

	fu the Summary Basis ofApproval (SBA) ofNDA # 204412, Delzicol® (Mesalamine Delayed-release Capsules, 400 mg), the 90% confidence intervals for the f2 values were calculated using percentile and bias-coITected and accelerated (BCA) approaches. Based on this approach, we have calculated the 90% confidence inte1vals for f2 values using the BCA bootstrap method (Test product vs. RLD Asa.col® HD) which is considered to be more reliable (Reference: Summaiy Basis of Approval, Clinical Phaimacology and Biopha1mace
	A summaiy ofthe analysis results the dissolution data obtained for Test and Reference products ofMesalainine Delayed-release Tables, 800 mg is presented in the table below. 
	-
	Test: Test Batch EMP 203 (24 tuuts). Rl: Reference Batch 457836 S2 (12 tuuts), R2: Reference Batch 4:>7840 SI (12 1u11ts) 
	The above f2 data demonstrate that the dissolution profiles are similar between t~rr;rest and Reference products (Asa.col® HD) at all pHs in the evaluation stage, ie., pH 
	4

	(b)(4} 
	6.8, because the mean and lower bound of the 90% confidence .inte1val ofthe f2 values at all pHs ai·e greater than 50. The complete statistical analysis .summary repo1i is provided in Module 5.3.1.3 of this Amendment. .
	Due to the vai·iability and bias in the Reference product, the BCA (bias corrected .
	accelerated) bootstrapping method is considered to be more reasonable and reliable in .calculating the 90% confidence inte1val for the similarity factor and has been applied in .other approved diug products (e.g., Delzicol®). .
	The 90% lower limits ofBCA bootstrapped f2 values for the Test (Mesalamine Delayed­.release Tablets USP, 800 mg by Cadila Healthcare Limited) vs. Reference products .(Asa.col®HD) are greater than 50 in all the dissolution media (at all pHs) tested. .Therefore, similarity between the Test and Reference products has been demonstrated. .The calculations of f2 values presented above using the bootstrapping method and the .BCA bootstrapping method along with individual unit dissolution data and mean values .in s
	OVERALL CONCLUSION OF DISSOLUTION PROFILES: .Based on the Agency's recommendation, Cadila Healthcai·e Limited, fudia has conducted .dissolution studies to demonstrate that the dissolution profiles of the Test product, .
	Mesalamine Delayed-release Tablets USP 800 mg, are similar to those of the Reference pH 6.8, 
	Figure
	product (RLD), Asacol® HD (Mesalamine) delayed-release Tablets 800 mg, at 

	of the Evaluation Stage on the same day and at the same 
	location. Therefore, the in vitro BE dissolution testing requirements have been satisfied for the Test product Mesalamine Delayed-release Tablets USP 800 mg, manufactured by Cadila Healthcare Limited, India. 
	Reviewer Comments: 
	In the first amendment review of ANDA 203286, a large difference was observed in the test product between the original and amendment submission for the dissolution profile at pH 6.8, as shown in the below plot.The firm was asked to explain the large difference in the pH 6.8 test product dissolution between the original submission and the amendment submitted on 02/24/2015. 
	4 
	5 

	In its current response to the deficiencies, the firm references the Agency’s review of ANDA 091640, Mesalamine Delayed-release Tablets, 1200 mg (also manufactured by Zydus Pharmaceuticals USA Inc.). The RLD for ANDA 091640 is Shire’s Lialda(mesalamine) delayed-release tablets, 1200 mg (NDA 022000). 
	® 

	GDRP; ANDA-203286-ORIG-1-AMEND-9, Bioequivalence Primary Review, , .dated 5/19/2015..V:\DIVISION\BIO\BIO2\BIO Management Meeting Minutes\2015 Meeting Minutes\Non-BMM Internal. Meeting Minutes\5 12 2015 ANDA 208236 Mesalamine DR Tab Final docx. 
	4 
	A203286NA022415.doc 
	5 

	film, which breaks down at or above pH 6.8, nonnally in the te1minal ileum where 
	9
	mesalamine then begins to be released from the tablet core. "•
	8

	The cmTent ANDA references the RLD Asacol® HD (mesalamine delayed release) tablets, 800 mg, manufactured by Warner Chilcott LLC. The foimulation for ANDA 203286 contains Eudragit® S <bHYThe RLD foimulation contains Eudragit S <bHr 
	4 
	4 

	(b)(4)
	oow . 

	and Eudrag1t L 
	(b)l4) ---------------­
	~ 
	Figure

	According to the RLD label, "Asacol HD delayed-release tablets have an outer protective coat consisting ofa combination ofac1ylic based resins, Eudra~!t S (methac1ylic acid copolymer :~~NF) and Eudragit L (methac1y lic acid copolymer L.ru NF). The inner coat consists ofan acrylic based resin, Eudragit S, which dissolves at pH 7 or greater, releasing mesalamine in the te1minal ileum and beyond for topical anti­inflammato1y action in the colon."Fo1mulation details for ANDA 091640, ANDA 203286, and NDA 021830 
	13 

	ANDA 091640 In Vitro Dissolution Review History For ANDA 091640, the test product showed high day-to-day dissolution variability at pH 
	6.8. The DBII consulted the ORS on the issue ofhigh dissolution variability under these conditions. Per ORS' response, it may be "okay,: noLto have f2>5-0 criterion for the ol:I 6.5 
	(b)(4)
	. . h . l 

	and pH 6.8 cond1tlon because t e RLD, Lia da, However, since some patients have low pH in the distal small bowel, similar release at pH 6.8 may be desirable. Therefore, considering the variability ofthe RLD, an alternative to the f2 "would be if the mean ofthe RLD is within the range of the RLD data at pH 6.8 over the 2-8 hour range." The DB held an internal meeting following this consult to ftnther discuss the issue. Because the test product dissolution for ANDA 091640 was more variability than that seen i
	14 
	15 

	(b)(4f 
	EDR; ANDA 091640, Module 1.14.2.2. Final Package Insert .Dmgs@FDA. Search: Lialda. Last accessed: 11130/2015. .htto:LLv.~waccessdata fda iwvldrnesatfda docs/labelL20l_Af022000,S013lbl odf._________,.
	8 
	9 

	(b) (4) 
	Dmgs @ FDA. Search: mesalamine. Last accessed 11117/2015. .DARRTS; ANDA 091640, 03/0112014, REV-BIOEQ-2l(Prima1y Review). Page 84 of223. .DARRTS; ANDA 091640, 03/01/2014, REV-BIOEQ-2l(Primaty Review). Page 89 of223. .
	13 
	http://www.accessdata.fda.gov/drngsatfda docs/label/20 l 3/02 l 830s006lbl.pdf .
	14 
	15 

	fu the amendment dated 5/13/2014, the fnm observed that dissolution testing is sensitive to minor chancres in H from Cbf<1 
	4

	~~~~~'e'--~"~~--' 
	Since the fnm used only 6 units for each test dunng pH robustness testmg, the fnm --was requested to provide additional dissolution testing data for the test and reference product (two lots) at pH 6.8, <bH! using 24 units each. 
	4
	16 

	fu the amendment dated 12/8/2014, the finn provided additional dissolution testing at pH
	0000 ..
	6.8, However, the fnm used test product that was 31 months old. Tlus aged test product showed significantly faster release than the previously submitted testing data from 1 month old product. The fnm was asked to re-conduct dissolution under these conditions using fresh product and to explain the obse1ved faster release from aged product. 
	17 

	On June 05, 2015, Zydus requested a Post Complete Response Teleconference Meeting 
	to discuss deficiencies noted in the Complete Response (CR) Letter dated May 29, 2015. fu its post CR response, the fnm requested to waive the additional in vitro comparative dissolution data at pH 6.8, <bH'lf The DB held an internal meeting to discuss the issue, and decided that the fnm's dissolution testing was acceptable because ofthe 
	19
	following: • 
	18

	1. .
	1. .
	1. .
	Acceptable in vivo BE studies with clinical and PK end points. 

	2. .
	2. .
	2. .
	fu vitro BE dissolution testing was acceptable for pH 6.5, 7.2 and 7.5. For pH 

	6.8, the dissolution is comparable to that ofthe RLD at 1, 2, 6 and 8 homs except at 4 homs (please note f2 criteria is not necessary to apply to this pH per previous consult to science team). 

	3. .
	3. .
	The RLD showed high variability from lot to lot in the cmTent ANDA as well as across ANDAs. The dissolution profiles ofthe test product (1 month) were similar to at least one batch ofthe RLD at pH 6.8, i.e. F2>50 (data from more than one lot ofthe RLD was submitted) and were within the lot-to-lot variability ofthe RLD not only in the cmrent ANDA but also across ANDAs. 

	4. .
	4. .
	The fnm demonstrated that high within-batch variability ofthe test product at pH 


	6.8 was due to the inherent pH dependent solubility natme ofthe Eudragit® polymers. This notion is suppo1ied by 1) the change of0.1 in pH above or below pH 6.8 causes dramatic change in the release ofthe test product and 2) the dissolution profile oftest product between 1 month and 31 month (expired) test product is ve1y different under pH 6.8 but NOT under pH 7.2, which suggests the difference ofdissolution for 1 month and 31 month is due to variability at transition point, pH 6.8, but not age. 
	DARRTS; ANDA 091640, 09/16/2014, REV-BIOEQ-2l(Primary Review). .GDRP; ANDA-091640-0RIG-l -AMEND-29, Bioequivalence Primruy Review, 091640A12082014.doc , .5/3/2015. .GDRP; ANDA-091640-0RIG-l-AMEND-31, Bioequivalence Primaty Review, A91640NA090115.doc , .dated 10/26/2015. .V:\DIVISION\BIO\BI02\BIO Management Meeting Minutes\2015 Meeting Minutes\Non-BMM .Intemal Meeting Minutes: 7.16.15ANDA91640Post CR MR final date: 07/29/2015. .
	16 
	17 
	18 
	19 

	Both the test product in ANDA 091640 and ANDA 203286 are mesalamine delayed-release tablets with differing strengths and corresponding RLDs. ANDA 091640 is designed to release at pH 6.8, while ANDA 203286 is designed to release at pH 7.0. Similar to ANDA 091640, the following are true of the current application: 
	1.. 
	1.. 
	1.. 
	Acceptable in vivo BE studies with clinical and PK end points. 

	2.. 
	2.. 
	In vitro BE dissolution testing was acceptable for pH 4.5, 6.0, 6.5, 7.2, and 7.5.   For pH 6.8, the firm’s data submitted on 02/24/15 shows that the test product is comparable to that of the RLD.
	20 


	3.. 
	3.. 
	The RLD showed high variability from lot to lot. 

	4. The test product is formulated with an outer-layer pH 
	4. The test product is formulated with an outer-layer pH 
	enteric coating 



	which begins to release at pH 7.0 or greater and targets mesalamine delivery to the lower GI tract. The coating composition in the test product contains Eudragit 
	S, which degrades at pH ≥ 7.0. As a result, pH 6.8 can be considered as a 
	transitional pH in drug release. The dissolution profile at this pH is very sensitive to small variation in the medium pH. A small variation in the medium pH in the dissolution testing results in dissolution profiles with wide variability.  Thus, the inherent pH dependent solubility nature of the Eudragit polymer S may be a main reason for this batch-batch difference in dissolution profile. 
	FDA Lab Dissolution Testing of Test and Reference Products 
	The Office of Pharmaceutical Quality (OPQ) sent test and reference product samples to the FDA lab (Division of Pharmaceutical Analysis) in St. Louis, MO for in-house dissolution testing. The FDA lab sent its report of dissolution testing results on 9/9/2015 (see appended report in Section  of this review). 
	4.2

	The FDA lab conducted dissolution testing using a modified USP monograph with pH 6.0, 6.8, and 7.2 phosphate buffers to evaluate the dissolution variability. Two lots of RLD product (Asacol® HD Lot 457840 S1 and Lot 457836 S2) and one generic product (Mesalamine DR Lot EMP 203) were tested. The FDA lab experiments showed the following results (notably, the lab did not use the bootstrapping procedure for highly variable dissolution f2 analysis): 
	%Dissolved from Mesalamine DR 800 mg tablets in pH 6.0, 6.8 and 7.2 phosphate buffer in 90 minutes. 
	GDRP; ANDA-203286-ORIG-1-AMEND-9, Bioequivalence Primary Review, , dated 5/19/2015. 
	20 
	A203286NA022415.doc 

	Similarity factors (f2) of dissolution profiles for Mesalamine DR 800 mg tablets. 
	The FDA lab concluded the following: 
	• Based on the tests conducted, the highest variability in dissolution was observed in pH 
	6.8 phosphate buffer (%RSDs of 102 to 135%) while the lowest variability was observed in pH 7.2 phosphate buffers (%RSDs of 2 to 4%). 
	• 
	• 
	• 
	Mesalamine tablets met USP specifications ofNLT ~for each of 6 tablets and Avg(12) and Avg(24) ~ 80% for tablets in 90 minutes in pH 7.2 phosphate buffer. 
	1 


	• 
	• 
	Asacol® HD tablets and generic mesalamine tablets had similar dissolution profiles in pH 6.8 and 7.2 phosphate buffers. 

	• 
	• 
	Both RLD and generic products did not dissolve in pH 6.0 buffer. 


	The previous BE reviewer of this ANDA analyzed the data provided by the FDA lab and 
	compared it against the dissolution data previously submitted by the fnm (see appended presentation in Section 4.3 of this review). The f2 values/confidence intervals (Cls) in the tables below and the following plots show the reviewer's comparison of the data obtained by the fnm and the FDA. 
	The FDA lab’s dissolution profiles at pH 6.0, 6.8, and 7.2 are very similar to those provided by the firm (>50 f2 firm test product vs. FDA lab test product), showing reproducibility for dissolution testing of the test product. The f2 values and the 90% confidence intervals generated using the bootstrapping with the FDA lab’s dissolution data indicate the dissolution data at pH 6.8 are acceptable. 
	Newly-Submitted Dissolution Data 
	product dissolution data in pH as requested by the FDA. The firm 
	provided the dissolution summary tables in their response to the deficiency, above. Below, the review compiled plots of test and reference product dissolution at each pH tested and the individual unit data. The firm tested 24 units of test product from batch EMP203 (manufactured 4/2014) and 24 units of reference product from two batches (12 units from batch 457836 S2 and 12 units from batch 457840 S1, expiration date 5/2017 for both batches). All units were pre-treated with 0.1N HCl for 2 hours. 
	Evaluation Stage: pH 6.8 Phosphate Buffer at 50 rpm, Volume: 900 mL Apparatus II (Paddle)-TEST PRODUCT 
	-
	Product ~ame 
	TEST PRODuCT : i\1esalamiue Delayed-release Tablets USP, 800 Illi! 
	B. J'\o.f.\Ianufacturer 
	E:\fP 203 :\'If!! Date: April, 2014-Cadila Healthcare Limited, India .Time point .
	% Dissolved (Minutes) 10 I 20 I 30 I 45 I 60 I 75 I 90 I 120 I 150 I 180 I 240 I 300 I 360 
	(bf{4)
	Figure
	Figure
	Figure

	Unit-1 .Unit-2 .Unit-3 .Unit-4 .Unit-5 .Unit-6 .Unit-7 .Unit-8 .Unit-9 .Unit-10 .Unit-11 .Unit-12 .Unit-13 .Unit-14 .Unit-15 .Unit-16 .Unit-17 .Unit-18 .Unit-19 .Unit-20 .Unit-21 .Unit-22 .Unit-23 .Unit-24 .1\Iean .
	1.4 I 1.3 I 5.6 I 11.6 L 11.6 L 21.2_ J__} 5.s I 48.7 I 55.0 I 10.LL91.1 I 99.5 I 100.9 
	(b)(4) 
	Figure

	~lill 
	1\Iax .% RSD .
	107.9 I 88.2 I 121.3 I 116.2 I 110.5 I 78.8 I 73.l I 73.l I 67.0 I 45.4 I 3.5 I 3.4 I 3.1 Date of analysis: 
	Septembel', 2015 
	4
	111 

	Evaluation Stage: pH 6.8 Phosphate Buffer at 50 rpm, Volume: 900 mL Apparatus II (Paddle)-REFERENCE 
	. . . 
	REFERE~CE PRODUCT: Asacol& HD (mesalamine) delayed-release Tablets 800 lllQ -\Varner Chilcott
	Product 1'\ame 
	B. Ko.r\Ianufacturer 
	457836S2 (1-12 unit) Expir1· elate: 05/2017, 457840Sl (13-24 unit) E::1.i>ilT elate: 05/2017 .Time point .
	% Dissolved (Minutes) 10 I 20 I 30 I 45 I 60 I 75 I 90 I 120 I 150 I 180 I 240 I 300 I 360 
	(ll)(ll) 
	Unit-I .Unit-2 .Unit-3 .Unit-4 .Unit-5 .Unit-6 .Unit-7 .Unit-8 .Unit-9 .Unit-IO .Unit-11 .Unit-12 .Unit-13 .Unit-14 .Unit-15 .Unit-16 .Unit-17 .Unit-18 .Unit-19 .Unit-20 .Unit-21 .Unit-22 .Unit-23 .Unit-24 .
	1\Ieau I I I 15.0 I 25.1 I 33.l I 38.8 I 47.9 I I I I 97.7 
	I 0.3 
	1.0 
	5.8 
	57.3 
	66.9 I 87.5 
	94.4 

	(bf(4)
	:\liu 
	I 

	l\Iax 
	% RSD 
	186.7 I 181.0 I 143.l I 138.7 I 116.9 I 103.4 I 95.0 I 80.2 I 65.8 I 54.3 I 16.4 I 8.6 I 5.7 Date of analysis: 
	4.. September, 2015 
	(b)l4J 
	The reviewer calculated the below f2 values comparing the test and reference products. F2 values cannot be calculated using mean values if 1) % CV >20% at 20 min and 2) %CV>10% after 20 min (20 min is considered as cutoff point for "early sampling points") and 3) there are less tlu,m 3 sampling points for f2 calculation before both test and reference products reach ~l% dissolved. Because ofthe high dissolution variability, the reviewer calculated the f2 values using a bootstrapping procedure. 
	21 

	F2 values and 90% confidence inte1vals using a bootstraooincr method
	22 

	e 
	All bootstrapping mean f2 values are above 50. The reviewer also calculated the T vs. R f2 confidence inte1vals for pH 6.8 (bHconsidering each reference batch separately, as shown below, since the lower bounds of the confidence inte1vals at these pH conditions were below 46. 
	41

	Bootstupping method 
	Study pH Strength Frequency Original f2 f2 Lowe1· CI Upper CI 
	Shah et al. In Vitro Dissolution Profile Comparison-Statistics and Analysis ofthe Similarity Factor, f2. 
	21 

	Phannaceutical Research (I998) Vol. 15, No. 6, page 889-896 
	Please see statistical consult review for ANDA 065490 (DARRTS, ANDA-065490, REV­BIOMETRICS-Ol (General Review), Duan Joan Z, 12/04/2009) and ANDA 065510 (DARRTS, ANDA­065510, REV-BIOMETRICS-Ol(General Review), Drum Joan Z, 12/04/2009) for a detailed description of the bootstrnp method. 
	22 

	(Pe1·c.entile) 
	(Pe1·c.entile) 
	(Pe1·c.entile) 
	(Pe1·c.entile) 
	(Pe1·c.entile) 
	(mg) 

	(from mean 

	bootstrap 

	(Percentile) 

	values) 
	mean Tvs. Rl 
	51.07 
	51.07 
	[I5.67 

	6.8 
	800 
	800 
	800 
	800 
	800 
	10000 

	48.62 

	75.56 

	(b)(4f 
	800 


	(batch 457836 82) 
	Tvs. R2 
	64.61
	6.8 
	10000 
	10000 
	10000 
	10000 
	70.26 

	tIT.89 

	82.38 

	(b)(41
	(batch 457840 Sl) 
	For pH 6.8 <bH"lconditions, the lower bound ofthe confidence inte1val is below 46. Per the internal meeting ofthe OGD vancomycin review team on 3/31/2010, the dissolution profiles ofthe test and reference products are considered similar and acceptable when the :f2 for the mean test and reference profiles are >50 and the lower bound ofthe 90% confidence inte1val (CI) for the :f2 test is >46. In addition, ifthe lower bound of 90% confidence inte1val for :f2 test is <46, then the dissolution profile difference
	23

	The reviewer calculated the reference product variability under these two pH conditions. The reviewer calculated the reference product variability by randomly dividing the 24 units into two groups, and also by considering the :f2 ofreference product batch #457836 S2 vs. batch #457840 Sl. 
	This :f2 analysis shows that there is high between-batch dissolution variability for the reference product at pH 6.8 (bJ<.fl Bootstrapping :f2 values for each condition were below 50. The lower bound CI for T vs. R was higher than the R vs. R lower bound no 
	(l>)('I}
	. . d ( ) 

	matter how the R groups were divide at pH 6.8 44.23 vs. 34.55 and 31.07 . At 
	--­

	DARRTS, ANDA-065478, FRM-MINUTES-01 (Intemal Meeting Minutes), 4/28/2010 
	23 

	(b)(41 
	Notably, at <b><1 
	4

	4
	> release .Bootstrapping method .
	drncr release in 360 min while all other units in that batch showed at least Cb><
	Th;reviewer repeatedF (t,>< 
	4
	jf2 calculations excluding this sin!tle unit, as shown belo~. .

	(b)(4J 
	Comparison of New Dissolution Data (10/19/2015) to Data Submitted on 2/24/2015 and FDA Lab Data, pH 6.8 
	On 2124/2015, the finn submitted dissolution data at pH 6.8 using 24 units oftest product from batch EMP203 (manufactured 4/2014) and 24 units ofreference product from two batches (12 units from batch 450645 S2 and 12 units from batch 451550 S3, expiration date 06/2015 and 08/2015, respectively). The FDA lab perfo1med dissolution testing on 24 units oftest product from batch EMP203 (manufactured 4/2014) and 24 units of reference product from two batches (12 units from batch 457836 S2 and 12 units from batch
	pH 6.8 
	120 .100 .
	~ ~ 
	...
	• '' .
	... 
	• 
	... 

	IX 
	+ I Firm 10192015
	+ I Firm 10192015
	60 

	t* 
	c 
	~ 
	<.; 
	-
	40 

	• I Firm 02242015 
	~ 
	~ 
	_.T FDA Labs 20 
	0 
	0 100 200 300 400 Time (min) 
	/24/2015 Bootsti·apping method 
	b . d 2

	F2 va ues comoanrnz to FDAdata and finm data su mitte on 
	F2 va ues comoanrnz to FDAdata and finm data su mitte on 

	*In the above table, "New Firm" Rand T refer to the data the firm submitted on 10/19/2015. "Old Firm" R and T refer to the data the firm submitted on 2/24/2015. FDA Rand T refer to the data obtained by the FDA labs. 
	As shown in the above table, the test product data submitted by the fnm on 10/19/2015 shows an f2 bootstrapping mean of approximately 61 and a lower bound CI of approximately 44 when compared against both the data the fnm submitted on 2/24/2015 and the independent data generated by the FDA labs. The T vs. T comparisons are more 
	As shown in the above table, the test product data submitted by the fnm on 10/19/2015 shows an f2 bootstrapping mean of approximately 61 and a lower bound CI of approximately 44 when compared against both the data the fnm submitted on 2/24/2015 and the independent data generated by the FDA labs. The T vs. T comparisons are more 
	similar than the R vs. R comparisons, consistent with the trend seen looking solely at the fim1's newly submitted data for R vs. R at pH 6.8, shown again below for comparison. 

	Overall Conclusions Because ofthe related DB decision for ANDA 091640 which indicated that high (b)(coated drng products, along with the suppo1ting dissolution data newly submitted by the fnm and from the FDA labs, the fnm's response is acceptable. 
	dissolution variability may be expected in transitional pH media for 
	41

	3.2 Deficiency Comments 
	None. 
	4 APPENDIX 
	4.1 Formulation Details 
	The reference product fo1mulation, Asacol® HD (Mesalamine Delayed Release) tablets, by Warner Chilcott Phaimaceuticals Inc (NDA 021830), is as follows:
	24 

	Ingreclient 
	Mesalamine Lactose monoh drate Sodi1nu starch sd colate Tulc Povidone Ma esitun stearate Colloidal silicon dioxide 
	Subtotal 
	Eudra2it S Talc Dibutyl Sebacate Fenic oxide, red 
	(b)(4) 
	Eudragit L 
	Ferric oxide. ellow 
	Subtotal 
	Unit Quantity Gracie Function mg/tablet 
	USP 
	Active 800.00 .NF .
	NF 
	~p 
	USP NF NF 
	(b)(4) 
	(b)(4) 
	Pol ethylene l?~(b)(l._' _ _.._;;..;NF.;;___. 
	4

	(b)(4) 
	(b)(4i
	Subtotal C I 
	(b)(4.~ 
	(D)(4~ 
	,_Black Ink.J 
	,_Black Ink.J 

	(b)(4) 
	l 
	______________,.T"arnetJotal TableDYeillht-1.__109...2..mll._lL001'o(bf<~l
	1 
	EDR; NDA 021830, Module 3.2.P.l. Description and Composition ofthe Drug Product. 
	24 

	The foimulation of the 800 mg tablets in the cmrent ANDA is as follows : 
	Quantity/ 
	Quantity/ 
	Quantity/ 
	Quantity/ 
	Quantity

	l\ame of lngrt>dient 

	Tablet (mg) 

	(% w/w)/Iablet
	5 

	(b)(4) (b)(4 
	Mesalamine, USP 
	Mesalamine, USP 
	800.000 

	(b)(4)
	(b)(4~ 
	Sodium Starch Glycolate, NF I 
	Sodium Starch Glycolate, NF I 

	(b)(4i
	Colloidal Silicon Dioxide, NF .Magnesium Stearate. NF .

	(b)l4J 
	(b)l4J 
	100.000 
	(b)(4) 
	The foimulation of the 1200 m tablets in ANDA 091640 is as follows :
	25 

	Mesalamine Delayed-release Tablets, 
	1.2 
	Ingredient (s) 
	Unit Composition (mg/tablet) 
	(b)(4 
	Mesalamine (bl <lu s p 1200.000 Colloidal s i'""li-co_n_D_i-ox-i-de..., <6><4f 
	4

	<11><4l~
	Magnesium Stearate NF__________('b)( J 
	4 
	Carboxy methyl cellulose Sodim_<b>_.lUSP
	________
	4

	_<
	Sodium Starch Gl)'colate Hypromellose _______<b_JC.. USP 
	4 

	DARRTS; ANDA 091640, 02/23/2012, REV-BIOEQ-Ol(General Review). 
	25 

	(lj)(.() 
	q.s --I 
	--~---.(bf(4) 
	Microcrystalline Cellulose lbH'JNF 
	(b){4* 
	Colloidal Silicon Dioxide 
	1bH4JNF
	Magnesium Stearate 
	'I 
	(b)(4) 
	:()
	Figure

	Methacrylic Acid Copolymer Methacrylic Acid Copolymer 
	. h I c· (lj)(• l 
	T

	net y 1trate NF Tale (bl < >usp 
	4

	(b)(4) 
	(b)(4) 
	4.2 .FDA Labs Dissolution Testing Report and Previous Bioequivalence Reviewer 's FDA Lab Report Analysis 
	These two documents are in V:\DIVISION\BIO\BI02\BIO Management Meeting Minutes\Email Communications\Mesalamine ANDA 203286 
	---"""'')(' 4) 
	In response to the CMC deficiency letter dated December 3, 2010 the finn changed the 
	26 

	BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT 
	ANDA: 203286 
	APPLICANT: Zydus Pharmaceuticals (USA) Inc. 
	DRUG PRODUCT: Mesalamine Delayed Release Tablets USP, 800 mg 
	The Division of Bioequivalence II (DBII) 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 appr
	Sincerely yours, 
	{See appended electronic signature page} 
	Ethan M. Stier, Ph.D., R. Ph. Director, Division of Bioequivalence II Office of Bioequivalence Office of Generic Drugs Center for Drug Evaluation and Research 
	OUTCOME PAGE 
	ANDA: 203286 Completed Assignment for 203286 ID: 26993 
	Date 
	Amendment, Mesalamine Delayed Release Tablets USP, 800 mg, Zydus 
	Description: 

	Productivity: 
	Template Version: 20-NOV-07 
	DIVISION OF BIOEQUIV ALENCE REVIEW 
	ANDA No. .Drng Pl'Oduct Name .Strength(s) .Applicant Name .
	Addr·ess .
	Applicant's Point of Contact .
	Contact's Telephone Number· .Contact's Fax Number· .Original Submission Date(s) .First Generic .Submission Date(s) of .
	Amendment(s) Under Review .Reviewer .
	Study Number (s) .Study Type (s) .Strength (s) .Clinical Site .
	Clinical Site Address .
	Analytical Site .
	Analytical Site Address .
	203286 .Mesalamine Delayed Release Tablets USP .800 mg .Zydus Pharmaceuticals (USA) Inc. .73, Route 31 North, .
	Pennington, NJ 08534 
	G. Srinivas .Zydus Pharmaceuticals USA Inc., .73, Route 31 North, .Pennington, NJ 08534 .
	609-730-1900 .609-730-1999 .07/12/2011 .Yes .
	02/24/2015 amendment for in vitro dissolution testing 
	Ping Ren, Ph.D. 
	Mount-Royal, Quebec, Canada H3P 3Pl 
	(b)(~l 
	Template Version: 20-NOV-07 
	-
	EXECUTIVE SUMMARY 
	The original application (07/12/2011) contained the results offasting and fed bioequivalence (BE) studies comparing a test product Mesalamine Delayed Release Tablets, 800 mg, to the conesponding reference product Asacol® HD (Mesalamine Delayed Release) tablets, 800 mg. The results ofthe 95% upper confidence bound for 
	AUCo-t, AUC8-48, and Cmax in the fasting and fed BE studies were negative. The point 
	estimate (test/reference geometric mean ratio) for AUCo-t, AUC8-48, and Cmax were within the range of0.80 to 1.25. Hence, the fasting and fed studies met the BE acceptance criteria ofreference scaled analysis for log-transfo1med AUCo-t, AUC8-48, and Cmax of 
	Mesalamine Delayed Release Tablets, 800 mg. The fasting and fed studies were acceptable . 
	1

	fu addition to in vivo fasting and fed BE studies, the guidance also recommends comparative in vitro BE dissolution studies (using USP Apparatus II at 50 rpm) to be conducted in pH 4.5, 6.0, 6.5, 6.8, 7.2 and 7.5 phosphate buffer representative ofthe GI tract pH variations. Yet, in the original application, the fnm did not submit any dissolution data for pH 4.5 Acetate buffer in the cunent application. Also, the mean values (f2) in pH 6.8 and pH 7.5 phosphate buffer were less than 50 and the lower bound of9
	DARRTS: REV-BIOEQ21 (Primary Review) ANDA203286, Final date: 11115/2013. 
	1 

	Template Version: 20-NOV-07 
	fu the cmTent amendment dated 02/24/2015, the fnm conducted additional dissolution testing in the medium of pH 4.5 Acetate buffer and repeated dissolution testing in the media ofpH 6.8,7.2, and 7.5 with a larger sample size (n=24) to reduce the variability for the pmpose ofachieving accurate f2 calculation. The result from the cmTent amendment showed the percent drng release from both test and reference products is less than 5% in the medium of pH 4.5 during the period of 960 min (16 hrs) dissolution testin
	However, as per detailed analysis for the dissolution profile at pH 6.8, a large difference was observed in the test product between the original and amendment submissions. 
	4
	Moreover. <b><1 .(b)( I .
	<b><thm 
	41 
	e fn

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

	will be asked to provide 12 units dissolution data for the test and reference products in buffers with arnund pH 6.8 (e.g. pH ::L6.8, ::~,and [::p using the following dissolution method on Mesalamine (800 mg): 
	Apparatus: USP Apparatus II (paddle) .Pretreatment Stage: 2 hours in 0.1 N HCl at 100 rpm .Evaluation Stage: .Each of .
	(b)(4f 
	2 
	pH6.8 Phosphate buffer at 50 rpm 

	(b)(4f 
	(b)(4f 
	Volume: 900 mL Temperature: 37°C Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes or as needed for profile comparison. 
	Therefore, in vitro comparative dissolution testing at pH 6.8 is inadequate. 
	fu the medium of pH 7.5, the f2 mean value is less than 50 (46.35) and its lower bound of 90% confidence intervals for f2 values is less than 46 ( 40.72). Moreover, the lower bound of 90% Cls off2 comparing test vs. RLD for pH 7.5 is lower than those comparing the RLD against itself under the same conditions (42.43 and 54.47). Based on the analysis of 
	Template Version: 20-NOV-07 
	dissolution profile and variability for two different RLD lots (Rl and R2), the failed result for in vitro dissolution study in pH 7 .5 with T24 vs. R24 is due to the variability between different reference lots. When T24 was compared with R2, the f2 mean value is more than 50 (57.97) and, its lower bound of90% confidence inte1vals for f2 values are more than 46 (51.26). The acceptable result is demonstrated in one ofreference lots (R2). Based on the internal meeting minutes (with other offices (Chemistry a
	The fnm conducted quality control dissolution testing using the USP method [ 500 mL of 
	O. lN HCl (Acid Stage A) for 2 hrs, followed by 900 mL of Phosphate buffer, pH 6.0 (Buffer Stage B) for 1 hr and 900 mL ofPhosphate buffer, pH 7.2 (Buffer Stage C) using apparatus 2 (Paddle) at 100 ipm for stage A and B and at 50 ipm for stage c]2. The fim1's proposed specifications are the same as the USP specifications (Acid Stage: NMT 1%in2 homs; Buffer Stage I: NMT 1 % in 1 hom; Buffer Stage II: NLT 80% (Q) in 90 minutes). The quality control dissolution testing with the USP method is acceptable. The DB
	A routine inspection ofthe clinical site, Algorithme Phaima Inc. 1200 Beaumont Ave. Mount-Royal Quebec, was requested for ANDA202172 on 10/18/2010 and was completed 2/7/2011 with an outcome ofNAI. 
	(b)(4I
	A routine inspection ofthe analytical site, 
	was requested for this parent ANDA 203286 on 3/8/2012 and was completed on 05/19­23/2014 with an outcome ofNAI. 
	3

	The application is incomplete due to deficiency for in vitro comparative BE dissolution testing at pH 6.8. 
	DARRTS: REV-BIOEQ-02 (Dissolution Review) ANDA203286, Final date: 02/16/2012. DARRTS: CONSUT REV-DSI-05 (Bioequivalence Establishment Inspection Report Review) ANDA203286, Final date: 07/30/2014. 
	2 
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	3 SUBMISSION SUMMARY 
	3.1 Drug Product Information 
	.
	HD was manufactwed and marketed by Prncter and Gamble (P&G) befo1e Febmary 12, 2010. On Febmaiy 12, 2010, the fum notified the FDA that the corporate name and/or address had been changed from Procter and Gamble Pharmaceuticals, Inc. to Wainer Chilcott Pharmaceuticals Inc• 
	*Asacol 
	~
	4

	3.2 OGD Recommendations for Drug Product 
	Number of studies 1·ecommended: 3, fasting, fed, and in vitro compaiative dissolution study 
	1. 
	2. 
	DARRTS: COR-NDAACK-06 (Change ofApplicant Name/Address) NDA021830, Final date 02/26/2010. 
	4 
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	Analytes to measm·e (in plasma): 
	Mesalamine in plasma Bioequivalence based on: 
	Mesalamine in plasma Bioequivalence based on: 
	90% CI ofMesaiamine and acceptable in vitro 

	comparative dissolution study 
	Waive1· 1·equest ofin-vivo testing: 
	Not applicable Source of most rec.ent recommendations: 
	h!m:l lwww.fda.govldownloads/DrugslGuidanceCom 12lianceRewlato1:J::Info1mation/Guidances/UCM3200 03.Qdf 
	The above Guidance is based on FDA's response to 
	(bHJcontrol# 12-0615 on September 20, 2010 reviewed by the scientific team. \\cdsnas\OGDS6\CONTROLS\2012-docs\12­0615.pdf 
	I 
	4

	3.3 Contents of Submission 
	Template Version: 20-NOV-07 
	3.4 Formulation 
	3.5 In Vitro Dissolution (quality controls) 
	There is a USP method for this product. The fnm conducted dissolution testing using the USP method [500 mL ofO.lN HCl (Acid Stage A) for 2 hrs, followed by 900 mL of Phosphate buffer, pH 6.0 (Buffer Stage B) for 1 hr and 900 mL of Phosphate buffer, pH 
	7.2 (Buffer Stage C) using apparatus 2 (Paddle) at 1001pm for stage A and B and at 50 1pm for stage C]. The fnm's dissolution testing data with the USP method are acceptable. The fnm's proposed specifications are the same as the USP specifications. The quality control dissolution testing is acceptable. The DB II acknowledges that the fim1 will follow the USP method and specifications. 
	Template Version: 20-NOV-07 
	3.6 Review of Submission 
	DB Deficiency I (02/24/2014): 
	We cannot locate the individual data for comparative dissolution testing in 0.1 N HCl followed by pH 4.5 Acetate buffer.   
	The Firm’s Response: 
	The firm has manufactured a fresh (new) exhibit batch (Batch No. EMP 203) and performed dissolution studies on this batch in 0.1N HCl followed by pH 4.5 acetate buffer.  
	The firm has conducted comparative dissolution testing on 24 units of the Test product (Batch No. EMP 203) and two lots of the Reference product (12 units from each Reference lot) on same day and at the same location under same dissolution testing conditions. 
	Reviewer Comments: 
	The firm conducted additional dissolution testing in 0.1 N HCl followed by pH 4.5 Acetate buffer.  The firm’s response is adequate (for submitted data, see Section 4.1). 
	DB Deficiency II (02/24/2014): 
	Due to the high variability of your submitted dissolution data conducted in multimedia, an f2 test using mean profiles of test vs. reference listed drug (“RLD”) is not sufficient as per the CDER Guidance for Industry: Dissolution Testing of Immediate Release Solid Oral Dosage Forms (“Dissolution Guidance”). Therefore, we calculated the f2 metric (an f2 confidence interval) using a bootstrapping method for the dissolution profile comparison. For general information on this approach, please refer to Shah et a
	For the test products, the mean values (f2) in pH 6.8 and pH 7.5 phosphate buffer  are lower than 50 and the lower bound of 90% confidence interval (“CI”) for the f2 test comparing test vs. RLD in pH 6.8, pH 7.2, and pH 7.5 phosphate buffer is lower than those comparing the RLD against itself under the same conditions. These values suggest that the dissolution profiles of the test product are significantly different from those of the corresponding reference under these conditions. Your dissolution data in p
	7.5 are not acceptable. 
	The Firm’s Response: 
	As recommended by the Division of Bioequivalence II (DB II), in Deficiency No. 3 below, the firm has conducted comparative dissolution testing on 24 units of the Test product (Batch 
	Template Version: 20-NOV-07 
	No. EMP 203) and two lots of the Reference product (12 units from each Reference lot) under pH 4.5, 6.8, 7.2, and 7.5 conditions on same day and at the same location. 
	Reviewer Comments: 
	The firm repeated in vitro dissolution testing in the media of pH 6.8,7.2, and 7.5 with a larger sample size (n=24) of test product and two lots of RLD product (each lot N=12). The firm’s response is adequate (for resubmitted data, see Section 4.1). 
	DB Deficiency III (02/24/2014): 
	To address why the test product is different from the RLD product, please repeat comparative dissolution testing on your fresh test product using a larger sample of tablets to provide a better estimate of the mean difference, or take other appropriated steps as necessary to reduce the variability for the purpose of achieving accurate f2 calculation.  
	The dissolution testing should be conducted on at least 24 tablets (more if necessary) of the test product and at least two lots of unexpired RLD product (using 12 tablets per lot) using the following method as specified in the FDA Guidance on Mesalamine (800 mg): 
	Apparatus: USP Apparatus II (paddle) 
	Pretreatment Stage: 2 hours in 0.1 N HCl at 100 rpm 
	Evaluation Stage: 
	Each of 
	(1) 
	(1) 
	(1) 
	pH 4.5 Acetate buffer at 50 rpm 

	(2) 
	(2) 
	pH 6.8 Phosphate buffer at 50 rpm 

	(3) 
	(3) 
	pH 7.2 Phosphate buffer at 50 rpm 

	(4) 
	(4) 
	pH 7.5 Phosphate buffer at 50 rpm 


	Volume:  900 mL Temperature: 37ºC Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes or as needed for profile comparison  
	Please submit individual dissolution data as well as the mean, range, %coefficient of variation (CV) at each time point for the total numbers of tablets tested including dates of dissolution testing, manufacture date and expiration date as applicable. 
	The DB II will perform an f2 test on your submitted dissolution data. If the variability of the dissolution data is such that mean data cannot be used for the f2 test, as per the Dissolution Guidance, we will use the above-referenced bootstrapping approach. 
	For the bootstrapping method, sampling with replacement is used for creating 10,000 replicates of test and reference products.  The means of the test and reference units at each time point for each replicate are obtained and used for f2 calculation.  The 90% 
	Template Version: 20-NOV-07 
	confidence intervals of the f2 values are calculated using the percentile approach as described in the Shah et al. reference. Similar procedure can be followed for comparing reference vs. reference products. 
	Please note only one measurement after 85% dissolution of both the products should be included in the f2 calculation. 
	The Firm’s Response: 
	As recommended by the Division of Bioequivalence II (DB II), the firm has conducted comparative dissolution testing on 24 units of the Test product (Batch No. EMP 203) and two lots of the Reference product (12 units from each Reference lot) under pH 4.5, 6.8, 7.2, and 
	7.5 conditions on same day and at the same location. 
	Using the bootstrapping method described above in the Agency’s comment letter, by creating 10,000 replicates of the Test and Reference product units, the mean percent dissolved at each time point was obtained for each replicate to calculate f2 (similarity factor). Subsequently, the mean and 90% confidence intervals of the f2 (similarity factor) values between Test and Reference products were calculated for each pH at the evaluation stage. The complete details of the bootstrapping analyses and the bias corre
	Note:  The firm calculated f2 distribution and the 90% confidence intervals using the bias corrected accelerated (BCA) bootstrapping method instead of the FDA recommended  percentile approach. 
	Reviewer Comments: 
	In original application dated 07/12/201,  the firm’s in vitro comparative dissolution data showed that the test and reference products had a similar dissolution profile under pH 6.0 and pH 6.5 conditions.  However, the dissolution profiles of the test product were 
	Template Version: 20-NOV-07 
	significantly different from that of reference product in the medium of pH 6.8, 7 .2, and 
	7.5. Thus, in vitro comparative dissolution testing in pH 6.8, pH 7.2, and pH 7.5 Phosphate buffer was unacceptable. In addition, we could not locate the individual data for comparative dissolution testing in 0.1 N HCl followed by pH 4.5 Acetate buffer. Thus, in vitro comparative dissolution testing was incomplete. 
	Inthe cmTent amendment dated 02/24/2015, the fnm conducted additional dissolution 
	testing in the medium of pH 4.5 Acetate buffer and repeated dissolution testing in the media of pH 6.8,7.2, and 7.5 with a larger sample size (n=24) to reduce the variability for the pmpose of achieving accmate f2 calculation. 
	T bl A P d t. f f d. l ti t ti
	a e . ro uc m orma ti on m v1 ro compara 1ve ISSO U on es n2 
	Test dates for in vitro comparative dissolution testing on both test and reference products: 
	The review of In Vitro Comparative Dissolution Testing: .a) The calculation of F2 values using means .The means of F2 values (T24 vs. R24) .
	*The percent coefficient ofvariation (%CV) was more than 20% at the 20 min, or/and more than 10% after 20 min. 
	Page 12 of40 
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	REVIEWER'SNOTES: 
	• .
	• .
	• .
	The F2 values cannot be calculated using mean values if 1) % CV >20% at 20 min and 2) %CV> 10% after 20 min (20 min is considered as cutoffpoint for "early sampling points") and 3) there are less than 3 sampling points for F2 calculation before both test and reference products reach 85% dissolving. Yet, to confnm the data from bootstrapping approach, reviewer calculates mean f2 values disregarding variability as illustrated in the above table. 
	5


	• .
	• .
	Even though using a larger sample oftablets, dissolution data still show high variability (high %CV) in the media ofpH 6.8, 7.2, and 7.5. Due to the high variability (high %CV), a comparison ofmean profiles with the f2 test is not sufficient per the CDER Guidance for Industry: Dissolution Testing ofImmediate Release Solid Oral Dosage Forms). Therefore, a bootstrapping procedme is used to calculate mean values ofF2 and an F2 confidence interval (a statistical evaluation off2, see below). 
	6 


	should not be more than 20% and at other time points (i.e. time points after 20 min) should not be more than 10%. Shah et al. In Vitro Dissolution Profile Comparison-Statistics and Analysis ofthe Similarity Factor, f2. 
	should not be more than 20% and at other time points (i.e. time points after 20 min) should not be more than 10%. Shah et al. In Vitro Dissolution Profile Comparison-Statistics and Analysis ofthe Similarity Factor, f2. 
	6 



	b) The calculation of F2 values and 90% confidence inte1val usinS! bootstranninS! method-
	7 

	5 
	Basedon 1) the CDERGuidance for Industry: Dissolution Testing ofImmediate Release Solid Oral Dosage Forms, 2) high variability ofvancomycin dissolution data, and discussion with bio-management, the reviewer considered the follo,ving for the f2 calculation: 
	• .
	• .
	• .
	Only one measurement is considered after 85% dissolution ofboth the products and at least three dissolution time points are available. 

	• .
	• .
	20 min tentatively appears reasonable to beset as the cutoffofthe earlier time pointfor Vancomycin HCl capsule in vitro BE studies. For the F2 calculation, the percent coefficient ofvariation beforeor at the earlier time point (i.e. 20 min) 


	Phannaceutical Research (I998) Vol. 15, No. 6, page 889-896 
	Please seestatistical consult review for ANDA 065490 (DARRTS, ANDA-065490, REV-BIOMETRICS-Ol(General Review), Duan Joan Z, 12104/2009) and ANDA 065510 (DARRTS, ANDA-065510, REV-BIOMETRICS-Ol(General Review), Duan Joan Z, 12104/2009) for detail description ofthe bootstrap method. 
	Template Version: 20-NOV-07 
	*For R vs. R comparison, the dissolution data was first randomly divided into two groups (12 units vs. 12 units) and with each of the groups obtained from randomization, the bootstrapping procedure was then performed to calculate the f2 confidence intervals for R vs. R comparison in the comparative dissolution testing. 
	Comments: 
	1.. 
	1.. 
	1.. 
	Per the internal meeting of OGD vancomycin review team on 3-31-2010, the dissolution profiles of the test and reference products are considered similar and acceptable when the f2 for the mean test and reference profiles are >50 and the lower bound of 90% confidence interval (CI) for f2 test is >46. In addition, if the lower bound of  90% confidence interval for F2 test is <46, then the difference of dissolution profile differences between test and reference may be acceptable if the reference vs. reference d
	8


	2.. 
	2.. 
	As per Control document 12-0615, Mesalamine has three ionizable groups.  Its aqueous versus pH solubility profiles are a U shape profile with lowest solubility between pH 2.0 to 5.5 illustrated as the following figure: 
	9



	DARRTS, ANDA-065478, FRM-MINUTES-01 (Internal Meeting Minutes), 4/28/2010 Ctr:12-0615: \\cdsnas\OGDS6\CONTROLS\2012-docs\12-0615.pdf. 
	8 
	9 
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	The pH of the medium in the dissolution testing affects solubility of Mesalamine.  Mesalamine is soluble under either acidic environment (pH< 2) or pH above 6 condition.  Based on above study, Mesalamine  has low drug release  in the medium of pH 4.5 due to the enteric coating feature.  As a result,  the complete dissolution is not expected at the pH 4.5 and the percent drug release from both test and reference products should be very low.  The result from the current amendment showed the percent drug relea
	4.5 are acceptable. 
	3.. For T24 vs. R24 comparison, the mean f2 values comparing the test vs. reference are greater than 50 in the media of pH 6.8 and 7.2 (82.8 and 54.23, respectively).  The  lower bound of 90% confidence intervals for f2 values is more than 46 
	(49.32) in the medium of pH 6.8, while the lower bound of  90% confidence interval for F2 test in the medium of pH 7.2 less than 46 (43.64).  However, this value is higher than that comparing the RLD against itself under the same the test and reference products have a similar dissolution profile under pH 6.8 and pH 7.2 conditions.   
	conditions (R1 vs. R2:42.43; R vs R: 28.9). The firm’s dissolution data show that 

	4.. However, as per detailed analysis for the dissolution profile at pH 6.8, a large difference was observed in the test product between the original and amendment submission illustrated as below: 
	Template Version: 20-NOV-07 
	The test product is formulated with an outer-layer pH sensitive enteric coating to begin to release at pH 7.0 or greater and to target mesalamine delivery to the lower GI tract. 
	Figure

	in the test product contains Eudragit S, 
	which degrades at pH ≥ 7.0.  As a result, pH 6.8 can be considered as a transitional pH in drug release.  The dissolution profile at this pH is very sensitive to small variation in the medium pH. A small variation in the medium pH in the dissolution testing would result in wide variability dissolution profiles.  Thus, the inherent pH dependent solubility nature of the Eudragit S may be a main reason for this batch-batch difference in dissolution profile. 
	the firm will be asked to provide12 units dissolution data for the test and reference products in buffers around pH 6.8 (e.g. pH
	Figure
	Figure

	 6.8,
	 using the 
	following dissolution method on Mesalamine (800 mg): 
	Apparatus: USP Apparatus II (paddle). Pretreatment Stage: 2 hours in 0.1 N HCl at 100 rpm. Evaluation Stage:. Each of. 
	Volume:  900 mL Temperature: 37ºC Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes or as needed for profile comparison.  
	Template Version: 20-NOV-07 
	5.. In the medium of pH 7.5, the f2 mean value is less than 50 (46.35) and its lower bound of 90% confidence intervals for f2 values is less than 46 (40.72). Moreover, the lower bound of 90% CIs of f2 comparing test vs. RLD for pH 7.5 is lower than those comparing the RLD against itself under the same conditions 
	(42.43 and 54.47).  However, reviewer considers in vitro comparative dissolution testing in the medium of pH 7.5 is acceptable based on the following reasons: 
	a). In the current amendment, the firm conducted the dissolution testing on 24 tablets of the test product and two lots of unexpired RLD product (using 12 tablets per lot).  Compared T24 vs. R2 (the 2RLD batch: lot#541550), the f2 mean value is more than 50 (57.97) and also, its lower bound of 90% confidence intervals for f2 values are more than 46 (51.26). The result demonstrated that the dissolution profile of test product is similar to one of reference lots at pH 7.5.   
	nd 

	b). The reviewer noticed that two lots of reference product have different dissolution profiles and variability.  As shown below,  the lot R1 (lot# 4560645) releases faster than the lot R2 (lot#541550) and the test product.  The lot R2 dissolution profile is more similar to that of test product (f2: 57.97) compared to R1 (38.45).  Also, the percent coefficient of variation for R1 is relative higher than that of R2 during the early sampling time (10-60 min), which resulted in lower bound of 90% confidence in
	was due to the variability in different RLD lot. 
	Template Version: 20-NOV-07 
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	c) .As per detailed analysis for the dissolution profile, the test product displayed slower rate ofdiug release during the early phase only (IO min to 30 min) than the reference product showed in the table below. Orally administered delayed-release mesalamine tablets act locally within the lumen of the large bowel. Both the test and the reference products should have already dissolved before transiting to jejunum or ileum at pH 7.5.Thus, the dissolution rate difference during the early phase at pH7.5 will n
	10 

	Ean y phase d'lSSOlUflOn dataat pH 7 5 
	d) .In addition, in the fasting and fed BE studies, the mesalamine component of PK parameters of the test and reference were comparable, which fwther supports that the test product seems not dissolve earlier than the reference 
	product and will reach the colon adequately_. ------~ e) The dissolution refiles at pH 7.5 <bHI 
	4

	IO Xiaojian Jiang, et al. FDA Bioequivalence Standards, Chapter 12, Bioequivalence for Dmg Products Acting Locally within Gastrointestinal, AAPS Advances in the PhannaceuticaI Sciences Series, September 6, 2014. 
	Template Version: 20-NOV-07 
	f) .The transit time in tenninal ileum and colon is 8-48 homs. The slower release in dissolution (0-30 minutes) has no influence on local release in the colon. 
	Based on the internal meeting minutes (with other offices (Chemistry and Science Team), V:\DIVISION\BIO\BI02\BIO Management Meeting Minutes\2015 Meeting Minutes\Non-BMM Internal Meeting Minutes) dated 05/12/2015, the in vitro comparative dissolution data in pH 7.5 medium are acceptable. 
	The in vitro comparative dissolution for Mesalamine Delayed release Tablets is incomplete due to a large difference in the dissolution profile of test product at pH 6.8 between the original and amendment submissions. 
	3.7 Waiver Request(s) 
	3.8 Deficiency 
	As per detailed analysis for the dissolution profile at pH 6.8, a large difference was observed in the test product between the original and amendment submission. The film is requested to provide an explanation for this large difference in the dissolution profiles of the test product at pH 6.8 between the original and amendment submission. In addition, the film will be asked to provide the 12 units dissolution data for the test and 
	4.41 
	reference products in pH buffer at pH 6.8 range (e.g. pH (bH l 6.8, I (bJl ) using the following dissolution method on Mesalamine (800 mg): 
	Apparatus: USP Apparatus 11 (paddle) .Pretreatment Stage: 2 hours in 0.1 N HCl at 100 rpm .Evaluation Stage: .Each of .
	(b) (<fl 
	(2) 
	(2) 
	pH 6.8 Phosphate buffer at 50 rpm 

	\ blT41 
	Volume: 900 mL Temperature: 37°C Sample times: 0, JO, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes or as needed for profile comparison. 
	Template Version: 20-NOV-07 
	3.9 Recommendations 
	1. .The Division ofBioequivalence accepts the fasting BE study (MSN-P0-732) 
	conducted by Zydus on its Mesalamine Delayed Release Tablets USP, 800 mg (lot #: EMK150) comparing it to Procter & Gamble, ASACOL®HD (Mesalamine) Delayed Release Tablets, 800 mg (lot#: 442661S3). 
	2. .
	2. .
	2. .
	The Division ofBioequivalence accepts the fed BE study (MSN-P0-733) conducted by Zydus on its Mesalamine Delayed Release Tablets USP, 800 mg (lot#: EMKl 50) comparing it to Procter & Gamble, ASACOL ®HD (Mesalamine) Delayed Release Tablets, 800 mg (lot#: 442661S3). 

	3. .
	3. .
	3. .
	The in vitro comparative dissolution testing using the FDA recommended method as 

	specified in the FDA Guidance on Mesalamine (800 mg) is incomplete due to the above deficiency. 

	4. .
	4. .
	The film's quality controls dissolution testing is acceptable. The dissolution testing should be conducted according to the cunent USP monograph for Mesalamine Delayed Release Tablets USP, 800 mg. 


	3.10 Comments for Other OGD Disciplines 
	I Discipline IComm•nt 
	NIA None 
	4 APPENDIX 
	4.1 Dissolution Data 
	4.1.1 In vitro BE Studies in Multiple Media p H45 
	pH 72. 
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	Figure 1.  Dissolution Profiles 
	Figure 1.  Dissolution Profiles 
	Dissolution profile comparison between the original and amendment submission: 

	4.2 Detailed Regulatory History (If Applicable) 
	None 
	4.3 Consult Reviews
	           None 
	4.4 SAS Output 
	4.4.1 In vitro dissolution (bootstrap) Codes 
	pH 6.8 
	/*================================================================================ / Program : f2_analysis.SAS/ SubMacros :/ Updated : 14 Jan 2010 / Purpose : Dissolution F2 bootstrapping confidence interval calculations ­Percentile and BCA method // Notes : //================================================================================ / PARAMETERS: THE FOLLOWING COLUMNS SHOULD BE IN THE INPUT DATASET (EXCELFILE)./-------name--------------------------------description--------------------­
	NAME OF VARIABLE TR (T, R): TEST OR REFERENCE (CHARACTER)LOT LOT (CHARACTER OR NUMERIC)PH PH (NUMERIC)STRENGTH STRENGTHS OF THE PRODUCTS (NUMERIC)UNIT UNIT NUMBER (NUMERIC) : 12 UNITS PER EACH LOT/PHX5 DISSOLUTION RATE PERCENT (NUMERIC) E.G. AT 5 MINUTESX10 DISSOLUTION RATE PERCENT (NUMERIC) E.G. AT 10 MINUTES . .. . .. X60 DISSOLUTION RATE PERCENT (NUMERIC) E.G. AT 60 MINUTES
	/============================================================================.====. / AMENDMENT HISTORY:./ Init --Date------------------------Description------------------------­/./============================================================================.====*/.
	PROC DATASETS 
	LIBRARY=WORK;DELETE _ALL_;RUN; 
	*** STEP 1: LOCATION OF DATASETS AND LOCATION FOR SAVING OUTPUT REPORTS ***;.
	%let STUDYDIR= C:\Users\RENP\Desktop\Documents\Completed-ANDA\GI­COMPLE\203286Mesalamine;. 
	LIBNAME IN "&STUDYDIR";. 
	*** STEP 2:  IF DATA ON EXCEL WORKSHEET, PROVIDE THE EXCEL WORKSHEET NAME AND.RANGE ***;.*** THIS STEP USES DDE -REQUIRES EXCEL DATASET TO BE OPEN ***;.
	FILENAME RAWDATA DDE 'EXCEL|pH68!R2C1:R49C18';. 
	***** STEP 2: ENTER THE NAME OF THE DATASET FILE (EXCEL FILE) *****;.*%LET EXCELNAME = 90905DISSOLUTIONDATA.XLS;. 
	***%LET EXCELFILE = &STUDYDIR.\&EXCELNAME;. 
	***** STEP 5: ENTER THE NAME OF THE EXCEL WORKSHEET NAME CONTAINING STUDY .DATA *****;./*%let sheetname = Sheet1;. 
	proc import datafile="&excelfile"out=revise dbms=excel replace;
	sheet="&sheetname";. getnames=yes;.mixed=yes;.
	run;*/ 
	*** IF USING EXCEL DDE OPTION, ENABLE THE FOLLOWING DATA STEP ***; 
	data revise;INFILE RAWDATA;INPUT TR $ LOT $ PH STRENGTH UNIT X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 
	X100 X120 X140;. run;. 
	*****************************************************************************. ********;.********************** PERCENTILE METHOD .********************************************;.*****************************************************************************. ********;. 
	proc sort data=revise;by TR ph strength;run;. proc means data=revise noprint;. var X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 X120 X140;. 
	by TR ph strength ;.output out=revisesum mean=X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 X120 .X140;. run;. 
	data test0;set revisesum;if TR='T';.tx5=x5;tx10=x10;tx15=x15;tx20=x20;tx25=x25;tx30=x30;tx40=x40;tx45=x45;tx60=x6.0;tx80=x80;tx100=x100;tx120=x120;tx140=x140;.drop TR _type_ X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 X120 X140;run;.data ref0;set revisesum;if TR='R';.rx5=x5;rx10=x10;rx15=x15;rx20=x20;rx25=x25;rx30=x30;rx40=x40;rx45=x45;rx60=x6.0;rx80=x80;rx100=x100;rx120=x120;rx140=x140;.drop TR _type_ X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 X120 X140;run;. 
	data original;merge test0 ref0;by ph strength;.run;.data original;set original;.if (rx5>85 or tx5>85) then do;.sum=(tx5-rx5)**2 ;f2=50*log10(100/sqrt((1+sum/1)));end;.else if (rx10>85 or tx10>85)then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2;f2=50*log10(100/sqrt((1+sum/2)));end;.else if (rx15>85 or tx15>85) then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15­rx15)**2;f2=50*log10(100/sqrt((1+sum/3)));end;.else if (rx20>85 or tx20>85) then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20)**2;.f2=50*log10(10
	+(tx30-rx30)**2+(tx40-rx40)**2+(tx45-rx45)**2+(tx60-rx60)**2+(tx80­rx80)**2+(tx100-rx100)**2+(tx120-rx120)**2+(tx140-rx140)**2;.f2=50*log10(100/sqrt((1+sum/13)));end;.f2bar=f2;.keep PH strength f2bar sum ;.run;.quit;. 
	proc sort data=revise;by TR ph strength;run;.proc surveyselect data=revise outhits method=urs n=12 reps=10000 seed=00998. out=reviseboot;. strata TR ph strength;.run;. 
	proc sort data=reviseboot;by TR ph strength replicate;run;. proc means data=reviseboot noprint;. var X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 X120 X140;. 
	by TR ph strength replicate;.output out=revisebootsum mean=X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 .X120 X140;. run;. 
	data test;set revisebootsum;if TR='T';.tx5=x5;tx10=x10;tx15=x15;tx20=x20;tx25=x25;tx30=x30;tx40=x40;tx45=x45;tx60=x6.0;tx80=x80;tx100=x100;tx120=x120;tx140=x140;.drop TR _type_ X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 X120 X140;run;. run;.data ref;set revisebootsum;if TR='R';.rx5=x5;rx10=x10;rx15=x15;rx20=x20;rx25=x25;rx30=x30;rx40=x40;rx45=x45;rx60=x6.0;rx80=x80;rx100=x100;rx120=x120;rx140=x140;.drop TR _type_ X5 X10 X15 X20 X25 X30 X40 X45 X60 X80 X100 X120 X140;run;. 
	data boot;merge test ref;by ph strength replicate;.run;.data boot;set boot;. 
	if (rx5>85 or tx5>85) then do;.sum=(tx5-rx5)**2 ;f2=50*log10(100/sqrt((1+sum/1)));end;.else if (rx10>85 or tx10>85)then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2;f2=50*log10(100/sqrt((1+sum/2)));end;.else if (rx15>85 or tx15>85) then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15­rx15)**2;f2=50*log10(100/sqrt((1+sum/3)));end;.else if (rx20>85 or tx20>85) then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20)**2;.f2=50*log10(100/sqrt((1+sum/4)));end;.else if (rx25>85 or tx25>85) then do;.sum=(tx5-rx5)**2+(
	sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20)**2+(tx25-rx25)**2. +(tx30-rx30)**2+(tx40-rx40)**2;.f2=50*log10(100/sqrt((1+sum/7)));end;.else if (rx45>85 or tx45>85) then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20)**2+(tx25-rx25)**2. +(tx30-rx30)**2+(tx40-rx40)**2+(tx45-rx45)**2;.f2=50*log10(100/sqrt((1+sum/8)));end;.else if (rx80>85 or tx80>85) then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20)**2+(tx25-rx25)**2. +(tx30-rx30)**2+(tx40-rx40)**2+(tx45-rx45)**2+(
	keep PH strength f2 replicate sum;.run;.quit;. 
	proc sort data=boot;by ph strength;run;. proc summary data=boot;. 
	var f2;. output out=bootout mean=f2_boot_mean p5=f2_5th p95=f2_95th;.by ph strength;.run;. 
	data bootciv;merge bootout original;by ph strength;run;.proc sort data=bootciv;by strength ph;run;. 
	proc EXPORT DATA= WORK.bootciv OUTFILE= "&STUDYDIR.\DA15pH68BOOTF2-PERCENTILE.xlsx" DBMS=XLSX REPLACE;
	SHEET="PERCENTILE";RUN; 
	pH 7.2 and 7.5: 
	/*===========================================================================.=====. / Program : f2_analysis.SAS. 
	/ SubMacros :/ Updated : 14 Jan 2010 / Purpose : Dissolution F2 bootstrapping confidence interval calculations ­Percentile and BCA method // Notes : //================================================================================ / PARAMETERS: THE FOLLOWING COLUMNS SHOULD BE IN THE INPUT DATASET (EXCELFILE)./-------name--------------------------------description--------------------­
	NAME OF VARIABLE TR (T, R): TEST OR REFERENCE (CHARACTER)LOT LOT (CHARACTER OR NUMERIC)PH PH (NUMERIC)STRENGTH STRENGTHS OF THE PRODUCTS (NUMERIC)UNIT UNIT NUMBER (NUMERIC) : 12 UNITS PER EACH LOT/PHX5 DISSOLUTION RATE PERCENT (NUMERIC) E.G. AT 5 MINUTES X10 DISSOLUTION RATE PERCENT (NUMERIC) E.G. AT 10 MINUTES . .. . .. X60 DISSOLUTION RATE PERCENT (NUMERIC) E.G. AT 60 MINUTES
	/============================================================================.====. / AMENDMENT HISTORY:./ Init --Date------------------------Description------------------------­/./============================================================================.====*/.
	PROC DATASETS 
	LIBRARY=WORK;DELETE _ALL_;RUN; 
	*** STEP 1: LOCATION OF DATASETS AND LOCATION FOR SAVING OUTPUT REPORTS ***;.
	%let STUDYDIR= C:\Users\RENP\Desktop\Documents\Completed-ANDA\GI­COMPLE\203286Mesalamine;. 
	LIBNAME IN "&STUDYDIR";. 
	*** STEP 2: IF DATA ON EXCEL WORKSHEET, PROVIDE THE EXCEL WORKSHEET NAME AND .RANGE ***;.*** THIS STEP USES DDE -REQUIRES EXCEL DATASET TO BE OPEN ***;.
	FILENAME RAWDATA DDE 'EXCEL|Sheet1!R2C1:R73C14';. 
	***** STEP 2: ENTER THE NAME OF THE DATASET FILE (EXCEL FILE) *****;.*%LET EXCELNAME = 90905DISSOLUTIONDATA.XLS;. 
	***%LET EXCELFILE = &STUDYDIR.\&EXCELNAME;. 
	***** STEP 5: ENTER THE NAME OF THE EXCEL WORKSHEET NAME CONTAINING STUDY .DATA *****;./*%let sheetname = Sheet1;. 
	proc import datafile="&excelfile"out=revise dbms=excel replace;
	sheet="&sheetname";. getnames=yes;.mixed=yes;.
	run;*/ 
	*** IF USING EXCEL DDE OPTION, ENABLE THE FOLLOWING DATA STEP ***; 
	data revise;INFILE RAWDATA;INPUT TR $ LOT $ PH STRENGTH UNIT X5 X10 X15 X20 X25 X30 X40 X45 X60; 
	run;. 
	*****************************************************************************. ********;.********************** PERCENTILE METHOD .********************************************;.*****************************************************************************. ********;. 
	proc sort data=revise;by TR ph strength;run;. proc means data=revise noprint;. var x5 x10 x15 x20 x25 x30 x40 x45 x60;. 
	by TR ph strength ;.output out=revisesum mean=x5 x10 x15 x20 x25 x30 x40 x45 x60;. run;. 
	data test0;set revisesum;if TR='T';.tx5=x5;tx10=x10;tx15=x15;tx20=x20;tx25=x25;tx30=x30;tx40=x40;tx45=x45;tx60=x6.0;.drop TR _type_ x5 x10 x15 x20 x25 x30 x40 x45 x60;run;.data ref0;set revisesum;if TR='R';.rx5=x5;rx10=x10;rx15=x15;rx20=x20;rx25=x25;rx30=x30;rx40=x40;rx45=x45;rx60=x6.0;.drop TR _type_ x5 x10 x15 x20 x25 x30 x40 x45 x60;run;. 
	data original;merge test0 ref0;by ph strength;.run;.data original;set original;.if (rx5>85 or tx5>85) then do;.sum=(tx5-rx5)**2 ;f2=50*log10(100/sqrt((1+sum/1)));end;.else if (rx10>85 or tx10>85)then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2;f2=50*log10(100/sqrt((1+sum/2)));end;.else if (rx15>85 or tx15>85) then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15­rx15)**2;f2=50*log10(100/sqrt((1+sum/3)));end;.else if (rx20>85 or tx20>85) then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20)**2;. 
	f2=50*log10(100/sqrt((1+sum/4)));end;.else if (rx25>85 or tx25>85) then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20)**2+(tx25-rx25)**2;.f2=50*log10(100/sqrt((1+sum/5)));end;.else if (rx30>85 or tx30>85) then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20)**2+(tx25-rx25)**2. +(tx30-rx30)**2;.f2=50*log10(100/sqrt((1+sum/6)));end;.else if (rx40>85 or tx40) then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20)**2+(tx25-rx25)**2. +(tx30-rx30)**2+(tx40-rx40)**2;.f2=5
	proc sort data=revise;by TR ph strength;run;.proc surveyselect data=revise outhits method=urs n=24 reps=10000 seed=00998. out=reviseboot;. strata TR ph strength;.run;. 
	proc sort data=reviseboot;by TR ph strength replicate;run;. proc means data=reviseboot noprint;. var x5 x10 x15 x20 x25 x30 x40 x45 x60;. 
	by TR ph strength replicate;.output out=revisebootsum mean=x5 x10 x15 x20 x25 x30 x40 x45 x60;. run;. 
	data test;set revisebootsum;if TR='T';.tx5=x5;tx10=x10;tx15=x15;tx20=x20;tx25=x25;tx30=x30;tx40=x40;tx45=x45;tx60=x6.0;.drop TR _type_ x5 x10 x15 x20 x25 x30 x40 x45 x60;run;. run;.data ref;set revisebootsum;if TR='R';.rx5=x5;rx10=x10;rx15=x15;rx20=x20;rx25=x25;rx30=x30;rx40=x40;rx45=x45;rx60=x6.0;.drop TR _type_ x5 x10 x15 x20 x25 x30 x40 x45 x60;run;. 
	data boot;merge test ref;by ph strength replicate;.run;.data boot;set boot;. 
	if (rx5>85 or tx5>85) then do;.sum=(tx5-rx5)**2 ;f2=50*log10(100/sqrt((1+sum/1)));end;. 
	else if (rx10>85 or tx10>85)then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2;f2=50*log10(100/sqrt((1+sum/2)));end;.else if (rx15>85 or tx15>85) then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15­rx15)**2;f2=50*log10(100/sqrt((1+sum/3)));end;.else if (rx20>85 or tx20>85) then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20)**2;.f2=50*log10(100/sqrt((1+sum/4)));end;.else if (rx25>85 or tx25>85) then do;.sum=(tx5-rx5)**2+(tx10-rx10)**2+(tx15-rx15)**2+(tx20-rx20)**2+(tx25-rx25)**2;.f2=50*log10(100/sqrt((1+sum
	proc sort data=boot;by ph strength;run;. proc summary data=boot;. 
	var f2;. output out=bootout mean=f2_boot_mean p5=f2_5th p95=f2_95th;.by ph strength;.run;. 
	data bootciv;merge bootout original;by ph strength;run;.proc sort data=bootciv;by strength ph;run;. 
	proc EXPORT DATA= WORK.bootciv OUTFILE= "&STUDYDIR.\DA15pH7BOOTF2-PERCENTILE.xlsx" DBMS=XLSX REPLACE;
	SHEET="PERCENTILE";RUN; 
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	BIOEQUIVALENCE DEFICIENCY TO BE PROVIDED TO THE APPLICANT 
	ANDA: 203286 
	APPLICANT: Zydus Pharmaceuticals (USA) Inc. 
	DRUG PRODUCT: Mesalamine Delayed Release Tablets USP, 800 mg 
	The Division of Bioequivalence II (DB II) has completed its review of your submission(s) acknowledged on the cover sheet.  The following deficiency has been identified:  
	At pH 6.8, there is a significant difference in the dissolution profile for the test product between the original (07/12/2011) and amendment (02/24/2015) submissions.   Please provide an explanation for this difference.  In addition, please submit 12 units dissolution data of the test and reference products in buffers with pH around 6.8 (e.g. pH 
	Figure
	Figure

	6.8,  using the following dissolution method on your test product: 
	Apparatus: USP Apparatus II (paddle). Pretreatment Stage: 2 hours in 0.1 N HCl at 100 rpm. Evaluation Stage:. Each of. 
	Volume:  900 mL 
	Temperature: 37ºC 
	Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes 
	or as needed for profile comparison.    
	Please submit individual dissolution data as well as the mean, range, %coefficient of variation (CV) at each time point for the total numbers of tablets tested including dates of dissolution testing, manufacture date and expiration date as applicable. Besides the dissolution summary table in the eCTD format, please submit the individual unit dissolution data and mean values in excel or sas transport format.  
	Sincerely yours, 
	{See appended electronic signature page} 
	Ethan M. Stier, Ph.D., R.Ph Acting Director Division of Bioequivalence II Office of Generic Drugs Center for Drug Evaluation and Research 
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	EXECUTIVE SUMMARY 

	This application contains the results of fasting and fed bioequivalence (BE) studies comparing a test product Mesalamine Delayed Release Tablets, 800 mg, to the conesponding reference product Asacol® HD (Mesalamine Delayed Release) tablets, 800 mg. Each of the BE studies was designed as a single-dose, three-way, partial replicated crossover study in healthy male and female subjects. The applicant provided evidence that, under fasting and fed conditions, the reference product met FDA's criteria to be classif
	Mesalamine Delayed Release Tablets USP .Dose 1 X 800 mg .Fasting Bioequivalence Study No. MSN-P0-732, N= 83 (Male=51 and Female=32) .
	Mesalamine Delayed Release Tablets USP .Dose 1 X 800 mg .Fed Bioequivalence St.udy No. MSN-PO-733, N= 70 (Male=48 and Female=22) .
	Per guidance, AUC0-1 is recommended in place of AUCnr because the Kel could not be accmately measm ed for mesalamine DR product. ill the table above, the 95% upper confidence bound for AUC0-1, AUC_, and Cmax in the fasting and fed BE studies are negative. The point estimate (test/reference geometric mean ratio) for AUC0-1, AUC8-48, 
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	48
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	and Cmax are within the range of0.80 to 1.25. Hence, the fasting and fed studies meet the BE acceptance criteria ofreference scaled analysis for log-transfonned AUC0-1, AUC848, and Cmax ofMesalamine Delayed Release Tablets, 800 mg. The fasting and fed studies are acceptable. 
	fu addition to in vivo fasting and fed BE studies, the guidance also recommends comparative in vitro BE dissolution studies (using USP Apparatus II at 50 rpm) to be conducted in pH 4.5, 6.0, 6.5, 6.8, 7.2 and 7.5 phosphate buffer representative ofthe GI tract pH variations. Yet, the fnm did not submit any dissolution data for pH 4.5 Acetate buffer in the cunent application. Also, the mean values (f2) in pH 6.8 and pH 7.5 phosphate buffer are less than 50 and the lower bound of90% confidence interval ("CI") 
	The fnm conducted quality control dissolution testing using the USP method [500 mL of 0.lN HCl (Acid Stage A) for 2 hrs, followed by 900 mL ofPhosphate buffer, pH 6.0 (Buffer Stage B) for 1 hr and 900 mL ofPhosphate buffer, pH 7.2 (Buffer Stage C) using apparatus 2 (Paddle) at 100 rpm for stage A and Band at 50 1pm for stage C]. The fnm's proposed specifications are the same as the USP specifications (Acid Stage: NMT 1%in2 homs; Buffer Stage I: NMT 1 % in 1 hom; Buffer Stage II: NLT 80% (Q) in 90 minutes). 
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	A routine inspection ofthe clinical site, Algorithme Phaima fuc. 1200 Beaumont Ave. Mount-Royal Quebec, was requested for ANDA202172 on 10/18/2010 and was completed 2/712011 with an outcome ofNAI. 
	(b)(~J
	A routine inspection ofthe analytical site, 
	was requested for this parent ANDA 203286 on 3/8/2012 and is pending. 
	The application is incomplete pending the results ofin vitro comparative dissolution testing and OSI analytical site inspection. 
	DARRTS: REV-BIOEQ-02 (Dissolution Review) ANDA203286, Final date: 02/16/2012. Page 3of168 
	1 

	Reference ID: 3404865 
	Template Version: 20-NOV-07 
	2 
	2 
	TABLE OF CONTENTS 

	1 
	1 
	Executive Summary 
	................................................................................................................................ 
	2. 

	2 
	2 
	Table of Contents 
	.................................................................................................................................... 
	4. 

	3 
	3 
	Submission Summary
	.............................................................................................................................. 
	5. 

	3.1 
	3.1 
	Drug Product Information 
	................................................................................................................ 
	5. 

	3.2 
	3.2 
	PK/PD Information 
	.......................................................................................................................... 
	5. 

	3.4 
	3.4 
	OGD Recommendations for Drug Product 
	...................................................................................... 
	9. 

	3.5 
	3.5 
	Contents of Submission
	.................................................................................................................. 
	12. 

	3.6 
	3.6 
	Pre-Study Bioanalytical Method Validation 
	.................................................................................. 
	12. 

	3.7 
	3.7 
	In Vivo Studies
	............................................................................................................................... 
	14. 

	3.8 
	3.8 
	Formulation
	.................................................................................................................................... 
	19. 

	3.9 
	3.9 
	In Vitro Dissolution (quality controls) 
	........................................................................................... 
	19. 

	3.10 
	3.10 
	In vitro BE studies
	.......................................................................................................................... 
	20. 

	3.11 
	3.11 
	Waiver Request(s)
	.......................................................................................................................... 
	24. 

	3.12 
	3.12 
	Deficiency Comments
	.................................................................................................................... 
	24. 

	3.13 
	3.13 
	Recommendations 
	.......................................................................................................................... 
	25. 

	3.14 
	3.14 
	Comments for Other OGD Disciplines 
	.......................................................................................... 
	26. 

	4 
	4 
	Appendix 
	............................................................................................................................................... 
	27. 

	4.1 
	4.1 
	Individual Study Reviews 
	.............................................................................................................. 
	27. 

	4.1.1 
	4.1.1 
	Single-dose Fasting Bioequivalence Study
	............................................................................... 
	27. 

	4.1.1.1 
	4.1.1.1 
	Study Design
	..................................................................................................................... 
	27. 

	4.1.1.2 
	4.1.1.2 
	Clinical Results
	................................................................................................................. 
	30. 

	4.1.1.3 
	4.1.1.3 
	Bioanalytical Results 
	........................................................................................................ 
	35. 

	4.1.1.4 
	4.1.1.4 
	Pharmacokinetic Results
	................................................................................................... 
	36. 

	4.1.2 
	4.1.2 
	Single-dose Fed Bioequivalence Study 
	.................................................................................... 
	44. 

	4.1.2.1 
	4.1.2.1 
	Study Design
	..................................................................................................................... 
	44. 

	4.1.2.2 
	4.1.2.2 
	Clinical Results
	................................................................................................................. 
	47. 

	4.1.2.3 
	4.1.2.3 
	Bioanalytical Results 
	........................................................................................................ 
	53. 

	4.1.2.4 
	4.1.2.4 
	Pharmacokinetic Results
	................................................................................................... 
	54. 

	4.2 
	4.2 
	Formulation Data 
	........................................................................................................................... 
	61. 

	4.3 
	4.3 
	Dissolution Data
	............................................................................................................................. 
	66. 

	4.3.1 
	4.3.1 
	In vitro Quality Control Dissolution Data 
	................................................................................ 
	66. 

	4.3.2 
	4.3.2 
	In vitro BE Studies in Multiple Media
	...................................................................................... 
	67. 

	4.4 
	4.4 
	Detailed Regulatory History (If Applicable)
	.................................................................................. 
	73. 

	4.5 
	4.5 
	Consult Reviews
	............................................................................................................................. 
	73. 

	4.6 
	4.6 
	SAS Output 
	.................................................................................................................................... 
	73. 

	4.6.1 
	4.6.1 
	Fasting Study Codes 
	................................................................................................................. 
	73. 

	4.6.2 
	4.6.2 
	Fasting Study Output 
	................................................................................................................ 
	84. 

	4.6.3 
	4.6.3 
	Fed Study Codes
	..................................................................................................................... 
	113. 

	4.6.4 
	4.6.4 
	Fed Study Output
	.................................................................................................................... 
	124. 

	4.7 
	4.7 
	Additional Attachments 
	............................................................................................................... 
	154. 

	4.7.1 
	4.7.1 
	Attachment I 
	........................................................................................................................... 
	154. 

	4.7.2 
	4.7.2 
	Attachment II (Study of two Group Design) 
	.......................................................................... 
	155. 

	4.7.3 
	4.7.3 
	Attachment III: Attachment I : OGD Vancomycin Internal Meeting 3-31-2010
	................... 
	159. 

	4.8 
	4.8 
	Outcome Page 
	.............................................................................................................................. 
	167. 

	DARRTS: REV-BIOEQ21 (Primary Review) ANDA203286, Final date: 11/15/2013. 
	DARRTS: REV-BIOEQ21 (Primary Review) ANDA203286, Final date: 11/15/2013. 
	1 


	7 
	7 



	Figure
	Figure
	Figure
	Figure
	Previous Document(s) 
	Previous Document(s) 
	Previous Document(s) 
	Document Date 

	Acknowledgment 
	Acknowledgment 
	09/09/2011 


	Name: Address: Representative: 
	Name: Address: Representative: 
	Name: Address: Representative: 
	Zydus Phaimaceuticals (USA) Inc. _Cadila Healthcai·e Limited Ahemdabadl <bl <4~Jndia FEI Number: 3002984011 Mr. G. Srinivas Zydus Healthcare LLC 73 Route 31 No1i h, Pennington, NJ 08534-3601 Email: g:srinivas@zvdususa.com 
	(bH<ll 

	Telephone: 
	Telephone: 
	Tel: 609-730-1900 Fax: 609-730-1999 


	Figure
	Figure
	Figure
	Figure
	DMF# TYPE HOLDER ITEM CODE1 STATUS2 REFERENCED 22999 II Cadila Mesalamine USP Inadequate Healthcare Limited <bH4> III (b)(4) 4 III 4 DATE REVIEW COMMENTS COMPLETED 02/20/2014 Z. Wang 
	Table
	TR
	DOCUMENT 
	APPLICATION NUMBER 
	DESCRIPTION 

	1 
	1 
	N021830 
	Asacol® HD 


	Figure
	Figure
	CONSULTS/ CMC RELATED REVIEWS 
	CONSULTS/ CMC RELATED REVIEWS 
	CONSULTS/ CMC RELATED REVIEWS 
	RECOMMENDATION 
	DATE 
	REVIEWER 

	Microbiology 
	Microbiology 
	NIA 

	Methods Validation 
	Methods Validation 
	NIA 

	Labeling 
	Labeling 
	Inadequate 
	04/23/2013 
	PARK, CHANH 

	Bioequivalence 
	Bioequivalence 
	Dissolution -Adequate Bio-Adequate In viti·o BE Dissolution study-Inadequate 
	11115/2013 
	REN, PING 

	Toxicology/Clinical 
	Toxicology/Clinical 
	NIA 

	EA 
	EA 
	CE provided 

	Radiopham1aceutical 
	Radiopham1aceutical 
	NIA 

	Samples Requested 
	Samples Requested 
	Yes-for visual evaluation 
	11119/2013 
	Q. Majumder 


	Drug Substance 
	Drug Substance 
	Drug Substance 

	Function 
	Function 
	Site Information 
	FEl/CF 
	Status 

	TR
	N# 

	{i.e. manufacturer, contract lab, etc.} 
	{i.e. manufacturer, contract lab, etc.} 
	[Location, address, 

	etc.7 
	etc.7 

	(b)(4) 
	(b)(4) 
	(b) ('t 

	Drug Product 
	Drug Product 

	Function 
	Function 
	Site Information 
	FEl/CF 
	Status 

	TR
	N# 

	(bf(4) 
	(bf(4) 
	. Cad1la Healthcare 
	FEI 

	TR
	Limited 
	Number: 

	TR
	(b)(4 
	3002984 

	TR
	011 

	<b> <4JAhemdabad 
	<b> <4JAhemdabad 

	(b)(4 
	(b)(4 

	India 
	India 


	Figure
	Figure
	Figure
	Figure
	Executive Summary Section 
	Executive Summary Section 
	Executive Summary Section 

	IT 
	IT 
	QI 

	DS 
	DS 
	0.05% 
	0.05% 

	DP 
	DP 
	0.10% 
	0.15% 


	Figure
	Figure
	Study Number (s) 
	Study Number (s) 
	Study Number (s) 
	# MSN-P0-732 
	# MSN-P0-733 

	Study Type (s) 
	Study Type (s) 
	Fasting 
	Fed 
	In vitro BE study 
	• 

	Strength (s) 
	Strength (s) 
	800mg 
	800mg 
	800mg 

	Clinical Site 
	Clinical Site 
	Algorithme Phanna Inc. 


	Clinical Site Addr·ess Analytical Site 
	Clinical Site Addr·ess Analytical Site 
	Clinical Site Addr·ess Analytical Site 
	1200 Beaumont Ave. Mount-Royal, Quebec, Canada H3P 3Pl 
	(bf{4l 

	Analytic.al Site Address 
	Analytic.al Site Address 


	-GUIDANCE INCLUDED 
	-GUIDANCE INCLUDED 
	-GUIDANCE INCLUDED 

	COMMUNICATION 
	COMMUNICATION 
	DECD DIR ~ NOT APPLICABLE 

	BIOEQUIVALENCESTUDY TRACKING/SUPPORTING DOCUMENT # 
	BIOEQUIVALENCESTUDY TRACKING/SUPPORTING DOCUMENT # 
	STUDY/TEST TYPE 
	STRENGTH 
	REVIEW RESULT 


	1 
	1 
	1 
	Fasting Study 
	800mg 
	Adequate 

	1 -1, 9, 15 
	1 -1, 9, 15 
	Fed Study In vitro BE Dissolution study 
	800mg 800mg 
	Adequate -Adequate 


	Figure
	(1) (2) pH 6.8 Phosphate buffer at 50 rpm (3) (4) 
	Figure
	ProduC't TEST PRODUCT REFERENCE PRODUCT Mesalamine Delayed-release Tablets, 800 mg Asacol HD® (Mesalamine) Delayed-release Tablets, 800 mg Batch No. EMP203 457836 S2 (12 units), 457840 SI (12 units) Mfg. Date: April, 2014 Expiry Date: 457836 S2 -May, 2017; 457840 SI -May, 2017 Manufacturer Cadila Healthcare Limited, lnclia Warner Chilcott (US), LLC. Test Date: September 04, 2015 Pretreatment Stage: 2 Hours in O.I N HCl % Dissolved Time (Hr) Mean Min I Max % CV Mean Min I Max %CV 2 hr 0.0 (b)(4~ 0.0 0.0 (bll
	Evaluation I ParametersSta2t pH 
	Evaluation I ParametersSta2t pH 
	Evaluation I ParametersSta2t pH 
	IObserved C2 
	I Avnage off2 
	I I 90% lower Mtdian of fl CI of f2 
	I 90% upptr jCI of f2 (b)(4) 

	6.8 I Test v5 R l+R2 I Rl vs R2 
	6.8 I Test v5 R l+R2 I Rl vs R2 
	I 66.67 I 43.63 
	I 55.82 I 39.80 
	I 55.61 I 69.28 I 39.41 I 40.07 
	I 75.47 I 59.90 

	TR
	TD
	Figure

	TD
	Figure

	<bH4r 


	Figure
	The formulation of ANDA 091640 contains both According to the proposed labeling for ANDA 091640 and the approved labeling for NDA 022000, this test product “the tablet is coated with a pH dependent polymer 
	Figure
	Figure
	Figure
	Figure
	F2 Metric fo1· FDA lab and Firm 
	F2 Metric fo1· FDA lab and Firm 
	F2 Metric fo1· FDA lab and Firm 

	Medium 
	Medium 
	Firm T vs. R 
	FDA Tvs. R 
	FDA-Firm T vs. T 
	FDA-Ffrm R vs. R 

	pH 6.8 phosphate buffer 
	pH 6.8 phosphate buffer 
	71.61 
	60.24 
	60.6 
	48.04 

	pH 7 .2 phosphate buffer 
	pH 7 .2 phosphate buffer 
	55.87 
	42.79 
	75.36 
	42.32 


	FDA lab's data in Bootst.1·apping method Strength 0 1·iginal F2 Lower CI Upper CI Study pH (mg) F1·equent f2 bootstrap (Percentile) (Percentile) mean Tvs. R 6.8 800 10000 83.52 75.43 55 .62 94.38 (Rl+R2) 7.2 800 10000 Li2.79 43.l 36.1 51 .79 (N=24) T24 vs. Rl 6.8 800 10000 66.24 67.6 51.0 86.36 (82) 7.2 800 10000 34.52 34.59 30.58 39.16 T24vs. R2 6.8 800 10000 85.1 73.58 54.17 91.17 (Sl) 7.2 800 10000 52.93 53.84 ~.99 68.55 Rl vs. R2 6.8 800 10000 61.25 62.17 47.47 79.39 (N= l2) 7.2 800 10000 47.58 47.92 39
	Figure
	In the current amendment dated 10/19/2015 the firm submitted test and reference 6.8, 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Study 
	Study 
	Study 
	pH 
	Strength (mg) 
	Bootstu pping method 0 1·iginal f2 f2 (from mean bootstrap Frequency values) mean 
	Lower CI (Percentile) 
	Upper CI (Percentile) (b)(41 

	Tvs. R (Rl+R2) (N=24) 
	Tvs. R (Rl+R2) (N=24) 
	6.8 
	800 
	10000 
	68.92 
	64.10 
	~4.23 
	83.73 
	(b)(41 


	Figure
	Figure
	Figure
	Figure
	Figure
	Study Rvs.R randomly assigned groups 
	Study Rvs.R randomly assigned groups 
	Study Rvs.R randomly assigned groups 
	Bootstrapping method Strength Original f2 f2 Lower CI Upper CI pH Frequency (from mean bootstrap (mg) values) mean (Percentile) (Percentile) 6.8 800 10000 49.71 51.47 34.55 74.60 (b)(4i 

	Rl vs. R2by batch 
	Rl vs. R2by batch 
	6.8 1 800 I 10000 I 43.09 I 45.30 I 31.07 I 68.88 •><•\ 


	Study 
	Study 
	Study 
	pH 
	Strength (mg) 
	Frequency 
	Ot·iginal f2 (from mean values) 
	f2 bootstrap mean 
	Lower CI (Percentile) 
	Upper CI (Percentile) (b)(41 

	T vs. R (Rl+R2) 
	T vs. R (Rl+R2) 

	T vs. Rl (batch 457836 S2) 
	T vs. Rl (batch 457836 S2) 

	R vs.R randomly assigned groups Rl vs. R2by batch 
	R vs.R randomly assigned groups Rl vs. R2by batch 


	Figure
	Figure
	C'I 80 ~ ~ 
	C'I 80 ~ ~ 
	"'



	Study* 
	Study* 
	Study* 
	pH 
	Strength (mg) 
	Frequency 
	Original f2 (from mean values) 
	f2 bootstrap mean 
	Lower CI (Pe1·c.entile) 
	Uppe1· CI (Per centile) 

	New Firm T vs. FDA T 
	New Firm T vs. FDA T 
	6.8 
	800 
	10000 
	60.17 
	60.97 
	44.04 
	84.21 

	New FirmR vs. FDA R 
	New FirmR vs. FDA R 
	6.8 
	800 
	10000 
	49.41 
	52.27 
	35.66 
	78.87 

	New Fi1mT vs. Old FirmT 
	New Fi1mT vs. Old FirmT 
	6.8 
	800 
	10000 
	59.08 
	60.98 
	44.92 
	85.19 

	New FirmR vs. Old Firm R 
	New FirmR vs. Old Firm R 
	6.8 
	800 
	10000 
	46.55 
	49.00 
	34.34 
	73.09 


	Study Rvs.R randomly assigned groups Rl vs. R2by batch 
	Study Rvs.R randomly assigned groups Rl vs. R2by batch 
	Study Rvs.R randomly assigned groups Rl vs. R2by batch 
	pH 6.8 6.8 
	Bootstrapping method-Firm's Newly Submitted Data Strength Ol'iginal f2 f2 Lower CI (mg) Frequency (from mean bootstrap (Percentile)values) mean 800 10000 49.71 51.47 34.55 800 10000 43.09 45.30 31.07 
	Upper CI (Percentile) 74.60 68.88 


	Figure
	Figure
	NF USP NF NF NF NF 
	NF USP NF NF NF NF 
	NF USP NF NF NF NF 
	(b)~ (b)(4) 

	TR
	(b)(4) 
	(5)(41 


	Microcrystalline Cellulose, NF I (b)(4~ 11Povidone (b) C4l1.I.fil:j (b)(4~ (b)(4~ (b)(4) Sodium Starch GlycolateNF, ( -i5fl4! Talc. USP I (b)(4~ Colloidal Silicon Dioxide. NF I (Df<4j Magnesium Stearate. NF (bf(4)" Methacrylic Acid Copolymer. NF ­Type B (Euckagit. S I (b)­ml Tak , USP Acetyltributyl Citrate. NF Titanimn Dioxide, USP (b)(4l Fmic Oxide Red. NF ls02_[2JJYl Alcohol, USP* ~· \Df(4Jj (b)('l) 
	Opacode BlackI 
	Opacode BlackI 
	Opacode BlackI 
	(b)(4f
	l 

	Isopropyl Alcohol, USP* 
	Isopropyl Alcohol, USP* 

	TR
	Total 
	1102.400 


	Figure
	Figure
	Figure
	Total (Coated Tnblets) 1465.000 
	Reviewer: 
	Reviewer: 
	Reviewer: 
	Vivian, Diana 
	Completed: 

	Verifier: 
	Verifier: 
	, 
	Date Verified: 

	Division: 
	Division: 
	Division of Bioequivalence 


	ID 26993 
	ID 26993 
	ID 26993 
	Letter Date 10/19/2015 
	Productivity Category Other (REGULAR) 
	Sub Category Study Amendment 
	Productivity 1 Total: 
	Subtotal 1 1 


	# MSN-P0-732 
	# MSN-P0-732 
	# MSN-P0-732 
	# MSN-PO-733 

	Fasting 
	Fasting 
	Fed 
	In vitro BE study 

	800 mg 
	800 mg 
	800 mg 
	800 mg 

	Algorithme Phanna Inc. 
	Algorithme Phanna Inc. 

	Algorithme Phanna Inc. 
	Algorithme Phanna Inc. 

	1200 BeaUlllont Ave. 
	1200 BeaUlllont Ave. 


	Table
	TR
	Bac.klog2 Year 1 and Year 2 ANDAs 

	OSIS Status 
	OSIS Status 
	D Pending 

	TR
	181 Complete 

	OVERALL REVIEW RESULT 
	OVERALL REVIEW RESULT 
	Inadequate 

	COMMUNICATION 
	COMMUNICATION 
	DECD 181 IR 


	DISSOLUTION (QC method) REVISED/NEW DRAFT GUIDANCE INCLUDED BIOEQUIVALENCESTUDY TRACKING/SUPPORTING DOCUMENT # 
	DISSOLUTION (QC method) REVISED/NEW DRAFT GUIDANCE INCLUDED BIOEQUIVALENCESTUDY TRACKING/SUPPORTING DOCUMENT # 
	DISSOLUTION (QC method) REVISED/NEW DRAFT GUIDANCE INCLUDED BIOEQUIVALENCESTUDY TRACKING/SUPPORTING DOCUMENT # 
	O NOT APPLICABLE The dissolution was reviewed separately. Please see details in DARRTS: REV-BIOEQ-02 (Dissolution Review) ANDA203286, Final date: 02/16/2012 NO REVIEWSTUDY/TEST TYPE STRENGTH RESULT 

	1 -1 
	1 -1 
	Fasting Study Fed Study 
	800 mg 800 mg 
	Adequate -Adequate 

	6 
	6 
	In vitrn BE Dissolution study 
	800 mg 
	Inadequate 


	Test Product 
	Test Product 
	Test Product 
	Mesalamine Delayed Release Tablets USP, 800 mg 

	Reference Product 
	Reference Product 
	Asacol® HD (Mesalamine Delayed Release) tablets 

	RLD Manufacturer 
	RLD Manufacturer 
	WARNER CHILCOTI LLC 

	NDANo. 
	NDANo. 
	N021830 

	RLD Approval Date 
	RLD Approval Date 
	May 29, 2008 

	Indication 
	Indication 
	Asacol® HD is indicated for the treatment ofmoderately active ulcerative colitis . 


	Type ofstudy: 
	Type ofstudy: 
	Type ofstudy: 
	Fasting 

	Design: 
	Design: 
	Single-dose, partially or fully replicated crossover design, in-vivo 

	Strength: 
	Strength: 
	800 mg 

	Subjects: 
	Subjects: 
	No1mal healthy males and females, general population. Females should not be pregnai1t, and if applicable, should practice abstention or contraception during the study 

	Additional Comments: 
	Additional Comments: 
	Other study designs are acceptable ifappropriate. Specific recommendations ai·e provided below. 


	Type ofstudy: 
	Type ofstudy: 
	Type ofstudy: 
	Fed 

	Design: 
	Design: 
	Single-dose, partially or fully replicated crossover design, in-vivo 

	Strength: 
	Strength: 
	800 mg 

	Subjects: 
	Subjects: 
	Normal healthy males and females, general population. Females should not be pregnant, and ifapplicable, should practice abstention or contraception during the study 

	Additional Comments: 
	Additional Comments: 
	Other study designs are acceptable ifappropriate. Specific reconunendations are provided below. 


	3. 
	3. 
	3. 
	Type ofstudy: 
	In vitro comparative dissolution study 

	Strength 
	Strength 
	800 mg 

	Apparatus: 
	Apparatus: 
	USP Appara.tus 2 (paddle) 

	Pretreatment Stage: 
	Pretreatment Stage: 
	2 hours in 0.1 N HCl at 100 rpm 


	Table
	TR
	Evaluation Stage: 
	Each of (1) pH 4.5 Acetate buffer at 50 rpm (2) pH 6.0 Phosphate buffer at 50 1pm (3) pH 6.5 Phosphate buffer at 50 1pm (4) pH 6.8 Phosphate buffer at 50 1p m (5) pH 7.2 Phosphate buffer at 50 1pm (6) pH 7.5 Phosphate buffer at 50 1pm 

	Volume: 
	Volume: 
	900mL 

	Temperature: 
	Temperature: 
	37°C 

	Sample times: 
	Sample times: 
	0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes or as needed for profile comparison 

	Additional Comments: 
	Additional Comments: 
	The applicant should use at least 12 tablets per test. The f2 metric v.rill be used to compare dissolution profiles. 


	Figure
	Figure
	Figure
	Figure
	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 
	Yes 
	1 

	I In vitro comparntive dissolution 
	I In vitro comparntive dissolution 
	Yes 
	6 

	I QC dissolution 
	I QC dissolution 
	Yes 
	1 

	I Waiver requests 
	I Waiver requests 
	No 
	NIA 

	I BCS Waivers 
	I BCS Waivers 
	No 
	NIA 

	I Clinical Endpoints 
	I Clinical Endpoints 
	No 
	NIA 

	I Failed Studies 
	I Failed Studies 
	No 
	NIA 

	I Amendments 
	I Amendments 
	Yes 
	0212412015 amendment for in vitro dissolution testing 


	I Loc.ation in appendix 
	I Loc.ation in appendix 
	I Loc.ation in appendix 
	DARRTS: REV-BIOEQ21 (Primary Review) ANDA203286, Final date: 11/15/201 3. 

	I Ha tablet, is the RLD sco1·ed? 
	I Ha tablet, is the RLD sco1·ed? 
	No 

	I Ha tablet, is the test product biobatch sc.ored 
	I Ha tablet, is the test product biobatch sc.ored 
	No 

	I Is the formulation acc.eptable? 
	I Is the formulation acc.eptable? 
	FORMULATION ACCEPTABLE 

	I Hnot acceptable, why? 
	I Hnot acceptable, why? 


	Loc.ation of DBE Dissolution Review 
	Loc.ation of DBE Dissolution Review 
	Loc.ation of DBE Dissolution Review 
	DARRTS: REV-BIOEQ-02 (Dissolution Review) ANDA203286, Final date: 02/16/2012 

	Source ofMethod (USP, FDA or Firm) 
	Source ofMethod (USP, FDA or Firm) 
	USP 

	Medium 
	Medium 
	Acid Stage: O.lN HCl Buffer Stage I: pH 6.0 Phosphate Buffer Buffer Stage II: pH 7 .2 Phosphate Buffer 

	Volume (mL) 
	Volume (mL) 
	Acid Stage: 500 mL Buffer Stage : 900 mL 

	USP Appa1·atus type 
	USP Appa1·atus type 
	USP 2 (Paddle) 

	Rotation (rpm) 
	Rotation (rpm) 
	Acid Stage: 100 RPM 2 hoW's Buffer Stage I: 100 RPM 1 hoW' Buffer Stage II: 50 RPM 90 minutes 

	DBE-recommended specifications 
	DBE-recommended specifications 
	Acid Stage: NMT 1 % in 2 hoW's Buffer Stage I: NMT 1 % in 1 hoW' Buffer Stage II: NLT 80% (Q) in 90 minutes 

	I Ha modified-release tablet, was testing done on ~tablets? 
	I Ha modified-release tablet, was testing done on ~tablets? 
	No 

	F2 metl"ic calculated? 
	F2 metl"ic calculated? 
	No 

	H no, reason why F2 not calculated 
	H no, reason why F2 not calculated 
	Due to high variability (%CV) for sampling points 

	Is method acceptable? 
	Is method acceptable? 
	METHOD ACCEPTABLE 

	Hnot then why? 
	Hnot then why? 


	Figure
	Figure
	Dosage Strength & Fo1·m 
	Dosage Strength & Fo1·m 
	Dosage Strength & Fo1·m 
	Test 
	Refe1·ence 

	800mg 
	800mg 
	Mesalamine Delayed Release Tablets USP, 800mg Lot No.: EMP203 Mfg Date: April, 2014 
	ASACOL® HD (Mesalamine) Delayed Release Tablets USP, 800 mg Lot No: Rl: 450645 S2 and R2: 451550 S3 Expiry : 06/2015 and 08/2015 

	Sample size 
	Sample size 
	N=24 
	Rl = l2, R2= 12; R l+R2=24 


	Table
	TR
	Test dat.e for the test and 
	reference products in multi
	media 

	Strength 800 mg 
	Strength 800 mg 
	pH4.5 
	pH 6.8 
	pH 7.2 
	pH 7.5 

	Test 
	Test 
	Reference 
	Test 
	Reference 
	Test 
	Reference 
	Test 
	Reference 

	Test date 
	Test date 
	12/02/2014 
	12/02/2014 
	10/ 18/2014 
	10/18/2014 
	12/12/2014 
	12/ 12/2014 
	10/17/2014 
	10/17/2014 

	Exp date 
	Exp date 
	Mach, 2016 
	06/2015 and 08/2015 
	Mach, 2016 
	06/2015 and 08/2015 
	Mach, 2016 
	06/2015 and 08/2015 
	Mach, 2016 
	06/2015 and 08/2015 

	Manufacture date 
	Manufacture date 
	April, 2014 
	April, 2014 
	April, 2014 
	April, 2014 


	F2 values between the test and the reference product 
	F2 values between the test and the reference product 
	F2 values between the test and the reference product 

	Strength 
	Strength 
	pH 4.5 buffer 
	pH 6.8 buffer 
	pH 7.2 buffer 
	pH7.5 buffer 

	800 mg 
	800 mg 
	96.33* 
	70.64* 
	54.23* 
	46.28* 


	Bootstrapping method Stren F2 gth bootstrap Lower CI Uppe1· CI Study pH (mg) Frequent Original f2 mean (Percentile) (Percentile) 4.5 NIA NIA NIA NIA Tvs. R 6.8 800 10000 82.8 68.9 49.32 88.27 (Rl+R2) 7.2 800 10000 54.23 51.83 r.t3.64 60.76(N=24) 7.5 800 10000 46.35 46.51 ~0.72 53.12 4.5 NIA NIA NIA NIA T24 vs. Rl 6.8 800 10000 87.13 70.23 49.73 89.8 (N= l2) 7.2 800 10000 55.7 51.22 38.61 65.67lot#: 4560645 7.5 800 10000 38.45 38.64 33.28 44.91 4.5 NIA NIA NIA NIA T24 vs. R2 (N= l2) 6.8 800 10000 78.62 67.86
	541550 
	541550 
	541550 
	7.5 
	800 
	10000 
	57.97 
	58.28 
	51.26 
	66.4 

	R1 vs. R2 (N=12) 
	R1 vs. R2 (N=12) 
	4.5 
	N/A 
	N/A 
	N/A 
	N/A 

	6.8 
	6.8 
	800 
	1000 
	90.61 
	68.99 
	46.75 
	92.57 

	7.2 
	7.2 
	800 
	1000 
	62.66 
	57.85 
	42.43 
	72.92 

	7.5 
	7.5 
	800 
	1000 
	48.35 
	48.49 
	42.46 
	55.87 

	R vs. R* (N=12) 
	R vs. R* (N=12) 
	4.5 
	N/A 
	N/A 
	N/A 
	N/A 

	6.8 
	6.8 
	800 
	1000 
	54.48 
	57.67 
	37.8 
	86.78 

	7.2 
	7.2 
	800 
	1000 
	43.83 
	44.06 
	28.9 
	62.31 

	7.5 
	7.5 
	800 
	1000 
	78.21 
	68.97 
	54.47 
	85.17 


	Figure
	Figure
	Figure
	(2) pH 6.8 Phosphate buffer at 50 rpm 
	Time (min) 
	Time (min) 
	Time (min) 
	10 
	20 
	30 
	45 
	60 
	f2 

	T24 
	T24 
	0.7625 
	4.708333 
	30.875 
	93.4375 
	102.1292 
	T24 vs.R1 

	R1-Mean 
	R1-Mean 
	2.19 
	18.84 
	61.72 
	92.04 
	99 
	38.45 

	%CV 
	%CV 
	115.27 
	60.07 
	24.60 
	10.32 
	2.15 

	R2-Mean 
	R2-Mean 
	0.48 
	7.93 
	43.84 
	96.50 
	102.13 
	T24 vs.R2 

	%CV 
	%CV 
	100.01 
	48.95 
	27.54 
	5.30 
	1.01 
	57.97 


	Figure
	Figure
	pH 7.5 
	pH 7.5 
	pH 7.5 
	Acid 
	Buffer stage 

	TR
	2 h1·s 
	10 
	20 
	30 
	45 min 

	TR
	min 
	min 
	min 

	Test 
	Test 
	Mean 
	0 
	0.76 
	4.71 
	30.8 
	93.4 

	TR
	%CV 
	489.9 
	84.8 
	84.9 
	26.9 
	6.62 

	RLD 
	RLD 
	Mean 
	0 
	1.33 
	13.38 
	52.78 
	94.27 

	TR
	%CV 
	489.9 
	148 
	74.5 
	30.7 
	8.27 


	I Sh·engths for which waivers are 1·equested 
	I Sh·engths for which waivers are 1·equested 
	I Sh·engths for which waivers are 1·equested 
	None 

	I Pl'Opo1·tional to strength tested in vivo? 
	I Pl'Opo1·tional to strength tested in vivo? 
	NIA 

	I Is in vitl'O comparative dissolution acceptable? 
	I Is in vitl'O comparative dissolution acceptable? 
	Yes 

	I Waivel'S granted? 
	I Waivel'S granted? 
	NIA 

	I Ifnot then why? 
	I Ifnot then why? 


	Dissolution Conditions Appamtus: USP-II (Paddle) Speed ofRotation: 100 rpm for acid stage and 50 rpm for buffer stage Medium: O.lN HCl (b)l4)'J(for 2 hours) followed by pH 4.5 Acetate buffer Volume: 900mL Temperature: 37°C ± 0.5°C Firm's Proposed Specifications Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. SA, Morniya, Tal.: Sanand, Dist, Ahmedabad -382 210 (Name, Add1·ess) Testing Product ID \ Batch No. Dosage No. of Collection Times Study Date (Test -Manufactm·e Date) Stt·ength
	Page 21 of40 
	Page 21 of40 


	Date (Test -Manufacture Date) Strength Dosage 180 240 300 360 480mi 600 720mi 840 960 Report (Reference -Expiration & Fo1·m Units min min min min n min n min min Locati Date) on 12/02/2 Mesalamine Delayed Release 800 mg 24 Mean 0.25 0.49 0.49 0.62 0.68 0.96 1.29 1.37 1.64 014 Tablets USP, 800 mg Tablet (bf(4 Lot No. : EMP203 Range Mfg Date: April, 2014 %CV 114.9 81.0 132.0 126.9 177.0 152.2 156.2 166.96 168.55 12/02/2 ASACOL® HD 800 mg 24 Mean 0.10 0.05 0.02 0.08 0.04 0.10 0.08 0.23 0.25 014 (Mesaiamine) De
	p H68. 
	p H68. 


	Dissolution Conditions Apparatus: USP-II (Paddle) Speed ofRotation: 100 ipm for acid stage and 50 rpm for buffer stage Medium: O.lN HCl (b)(4)(for 2 hours) followed by pH 6.8 Phosphate buffer Volume: 900mL Temperatm·e: 37°C ± 0.5°C Firm's Proposed Specifications Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. SA, Moraiya, Tal.: Sanand, Dist, Ahmedabad -382 210 (Name, Add1·ess) Testing Product ID \ Batch No. Dosage No.of Collection Times Study Date (Test -Manufactm·e Date) Strength 
	Page 22 of40 .
	Page 22 of40 .


	Lot No.: EMP203 (bf(4) Mfg Date: April, 2014 %CV ---59.97 70.21 80.69 88.66 90.72 88.85 85.69 75.35 10/ 18/2 ASACOL® HD 800mg 24 Mean 0 0.24 0.86 2.28 5.51 9.91 15.07 21.54 46.46 014 (Mesaiamine) Delayed Tablet Range (bm Release Tablets USP, 800 mg Lot No: 450645 S2 and 451550S3 %CV ---Expiry: 06/2015 and 08/2015 104.4 106.3 133.3 148.4 157.7 144.6 124.3 64.64 Testing Product ID \ Batc.h No. Dosage No. of Collection Times Study Date (Test -Manufacture Date) Stl·ength Dosage 150 180 min 240 min 300 360 min R
	Dissolution Conditions 
	Dissolution Conditions 
	Dissolution Conditions 
	Appamtus: 
	USP-II (Paddle) 

	Speed ofRotation: 
	Speed ofRotation: 
	100 1pm for acid stage and 50 rpm for buffer stage 

	Medium: 
	Medium: 
	O.IN HCl I (b)( 4j(for 2 hours) followed by pH 7.2 Phosphate buffer 

	Volume: 
	Volume: 
	900 mL 

	Temperature: 
	Temperature: 
	37°C ± 0.5°C 


	Firm's Proposed Specifications Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. SA, Moraiya, Tai.: Sanand, Dist, Ahmedabad -3S2 210 (Name, Address) Testing Product ID \ Batch No. Dosage No. of Acid Buffer stage Study Date (Test -Manufacture Date) Strength Dosage 2 hrs 10 20 30 45 60 75 90 120 150 Report (Refe1·ence -Expiration &Form Units min min min min min min min min min Locati Date) on 12/ 12/2 Mesalami.ne Delayed Release SOO mg 24 Mean 0 1.94 5.SO 11.2 20.3 55.35 S9. l 7 99.55 
	p H75. 
	p H75. 


	Dissolution Conditions Apparatus: USP-II (Paddle) Speed ofRotation: 100 rpm for acid stage and 50 rpm for buffer stage Medium: O.lN HCl (b)(4)l(for 2 hours) followed by pH 7.5 Phosphate buffer Volume: 900mL Temperature: 37°C ± 0.5°C Firm's Proposed Specifications Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. SA, Moraiya., Tal.: Sanand, Dist, Ahmedabad -3S2 210 (Name, Address) Testing Product ID \ Batch No. Dosage No. of Acid Buffe1· stage Study Date (Test -Manufactm·e Dat.e) Stl·
	(Refe1·ence -Expiration &Form Units min min min min min min min min min Locati Date) on 10/ 17/2 Mesalamine Delayed Release 800 mg 12 Mean 0 0.76 4.71 30.8 93.4 102.l 103.4 104.7 104.8 105 .3 014 Tablets USP, 800 mg Tablet Range (bf(4} Lot No. : EMP203 Mfg Date: April, 2014 %CV 489.9 84.8 84.9 26.9 6.62 2.10 1.34 0.99 1.18 0.82 10/ 17/2 ASACOL®HD 800 mg 12 Mean 0 13.3 52.7 94.2 100.5 102.6 103.2 103.7 014 (Mesalamine) Delayed Tablet 1.33 8 8 7 7 6 9 7 104.7 Release Tablets USP, 800 mg Range (b)(4 ) Lot No: 
	Figure
	Figure
	Figure
	Figure
	(2) pH 6.8 Phosphate buffer at 50 rpm 
	Reviewer: 
	Reviewer: 
	Reviewer: 
	Ren, Ping 
	Date Completed: 

	Verifier: 
	Verifier: 
	, 
	Date Verified: 

	Division: 
	Division: 
	Division of Bioequivalence 


	Productivity: ID Letter Date Productivity Category Sub Category Productivity Subtota l 25577 2/24/2014 Bioequivalence Study (REGULAR) In Vitro Study (nasal or other dosage forms, each study type) 1 1 Edit Delete 25577 2/24/2014 Bioequivalence Study (REGULAR) In Vitro Study (nasal or other dosage forms, each study type) 1 1 Edit Delete 25577 2/24/2014 Bioequivalence Study (REGULAR) In Vitro Study (nasal or other dosage forms, each study type) 1 1 Edit Delete 25577 2/24/2014 Bioequivalence Study (REGULAR) In 
	ANDA No. 
	ANDA No. 
	ANDA No. 
	203286 

	Drug Pl'Oduct Name 
	Drug Pl'Oduct Name 
	Mesalamine Delayed Release Tablets USP 

	Strength(s) 
	Strength(s) 
	800 mg 

	Applicant Name 
	Applicant Name 
	Zydus Pharmaceuticals (USA) Inc. 

	Addr·ess 
	Addr·ess 
	73, Route 31 North, Pennington, NJ 08534 

	Applicant's Point ofContact 
	Applicant's Point ofContact 
	G. Srinivas Zydus Pharmaceuticals USA Inc., 73, Route 31 North, Pennington, NJ 08534 

	Contact's Telephone Number· 
	Contact's Telephone Number· 
	609-730-1900 

	Contact's Fax Number· 
	Contact's Fax Number· 
	609-730-1999 

	Original Submission Date(s) 
	Original Submission Date(s) 
	07/12/2011 

	First Generic 
	First Generic 
	Yes 

	Submission Date(s) of Amendment(s) Under Review 
	Submission Date(s) of Amendment(s) Under Review 
	03/13/2012 amendment for LTSS 

	Reviewer 
	Reviewer 
	Ping Ren, Ph.D. 


	# MSN-P0-732 
	# MSN-P0-732 
	# MSN-P0-732 
	# MSN-PO-733 

	Fasting 
	Fasting 
	Fed 
	In vitro BE study 

	800mg 
	800mg 
	800 mg 
	800 mg 

	Algorithme Phanna. Inc. 
	Algorithme Phanna. Inc. 


	Table
	Inadequate pending analytical site inspection 
	Inadequate pending analytical site inspection 

	Inadequate pending analytical site inspection and in vitro BE study 
	Inadequate pending analytical site inspection and in vitro BE study 

	NO 
	NO 


	DOCUMENT # 
	DOCUMENT # 
	DOCUMENT # 

	1 
	1 
	Dissolution 
	800mg 
	Adequate 

	1 
	1 
	Fasting Study 
	800mg 
	Adequate 

	1 
	1 
	Fed Study 
	800mg 
	Adequate 

	4 
	4 
	In viti·o BE Dissolution study 
	800mg 
	Inadequate 


	Paumete1· 
	Paumete1· 
	Paumete1· 
	T/R Ratio 
	s2wr 
	sWR 
	Criteria Bound 
	Method Used 
	OUTCOME 

	LAUCT (0-120) 
	LAUCT (0-120) 
	1.18 
	0.6606511 
	0.8128045 
	-0.362881 
	Scaled!PE 
	PASS 

	LAUC8-48 
	LAUC8-48 
	1.21 
	0.6612052 
	0.8131452 
	-0.347193 
	Scaled!PE 
	PASS 

	LCMAX 
	LCMAX 
	1.23 
	0.7662244 
	0.8753424 
	-0.402449 
	Scaled!PE 
	PASS 


	Parameter· 
	Parameter· 
	Parameter· 
	T/R Ratio 
	s2wr 
	sWR 
	C1ite1·ia Bound 
	Method Used 
	OUTCOME 

	LAUCT (0-120) 
	LAUCT (0-120) 
	0.98 
	0.7193513 
	0.8481458 
	-0.422984 
	Scaled/PE 
	PASS 

	LAUC8-48 
	LAUC8-48 
	0.96 
	0.8018692 
	0.89547 15 
	-0.467636 
	Scaled!PE 
	PASS 

	LCMAX 
	LCMAX 
	1.01 
	1.3412103 
	1.1581063 
	-0.818653 
	Scaled!PE 
	PASS 
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	SUBMISSION SUMMARY 
	3.1 
	Drug Product Information 
	Test Product 
	Test Product 
	Test Product 
	Mesalamine Delayed Release Tablets USP, 800 mg 

	Reference Product 
	Reference Product 
	Asacol® HD (Mesalamine Delayed Release) tablets 

	RLD Manufacturer 
	RLD Manufacturer 
	WARNER CHILCOTI LLC 

	NDANo. 
	NDANo. 
	N021830 

	RLD Approval Date 
	RLD Approval Date 
	May29, 2008 

	Indication 
	Indication 
	Asacol® HD is indicated for the treatment ofmoderately active ulcerative colitis . 


	~
	*AsacolHD was manufa.ctwed and marketed by Prncter and Gamble (P&G) befo1e February 12, 2010. On Febma1y 12, 2010, the fum notified the FDA that the co1porate name and/or address had been changed from Procter and Gamble Phannaceuticals, Inc. to Wamer Chilcott Pha1maceuticals Inc• 
	.
	2

	3.2 PK/PD Information
	3 

	Mechanism 
	Mechanism 
	Mechanism 
	The mechanism ofaction ofmesalamine is unknown, but appears to be topical rather than systemic. Mucosa! production ofarachidon.ic acid (AA) metabolites, both through the cyclooxygenase pathways, i.e., prostanoids, and through the lipoxygenase pathways, i.e., leukotrienes (LTs) and hydroxyeicosatetraenoic acids (HETEs), is increased in patients with chronic inflammatory bowel disease, and it is possible that mesalamine diminishes inflammation by blocking cyclooxygenase and inhibiting prostaglandin (PG) produ

	Bioavailability 
	Bioavailability 
	The action ofmesalamine appears to be topical rather than systemic. Based on cumulative ur.inruy re.covery ofmesalamine and N-Ac-5-ASA from single dose studies in healthy volunteers, approximately 20% ofthe orally administered mesalamine in Asacol HD tablets is systemically absorbed, leaving the remainder available for topical action and excretion in the feces. 

	Food Effect 
	Food Effect 
	A high fat meal does not affect the extent ofsystemic exposure to mesalamine after single-dose administration ofAsa.col HD, but mesalamine Cmax decreases by 4 7% ru1d T max is delayed by 14 hours under fed conditions. 

	Tmax 
	Tmax 
	!O to 16hrs 

	Metabolism 
	Metabolism 
	Plasma concentrations ofmesalamine (5-aminosa.licylic acid; 5-ASA) ru1d its metabolite, N-acetyl-5-aminosalicylic acid (N-Ac-5-ASA) are highly vru·iable following administration ofAsa.col HD tablets. The absorbed mesalamine is rapidly a.cetylated in the gut mucosa! wall and by the liver to N-Ac-5-ASA which is excreted mainly by the kidney. 

	Excretion 
	Excretion 
	The absorbed mesalamine is rapidly a.cetylated in the gut mucosa! wall 


	DARRTS: COR-NDAACK-06 (Chru1ge ofApplicant Name/Address) NDA021830, Fina.I date 02/26/2010. 3b6850423cc5#nlm34090-l 
	2 
	3 
	Labeling repository: http://dailymednlmnih.gov/dailymed/lookup.cfm?setid=03a3bff5-e652-4 771-9bf7­
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	Table
	TR
	and by the liver to N-Ac-5-ASA which is excreted mainly by the kidney. Approximately 20% ofthe orally administered mesaiamine in Asacol HD tablets is syste1nically absorbed, leaving the remainder available for topical action and excretion in the feces. 

	Half-life 
	Half-life 
	12.6 hrs 

	Dmg Spec.ific Issues (ifany) 
	Dmg Spec.ific Issues (ifany) 
	One Asacol HD 800 mg tablet has not been shown to be bioequivalent to two Asacol 400 mg tablets. Therefore, one Asacol 800 tablet has not been shown to be interchangeable with two 400 mg Asacol tablets. Instruct patients to swallow the Asacol HD tablets whole, taking care not to break, cut, or chew the tablets, because the coating is an important part of the delayed-release formulation. The most serious adverse reactions: Renal impairment, including renal failme (rare) Acute exacerbation ofcolitis Hypersens


	3.3 OGD Recommendations History 
	1. .The OB lists the following mesalamine modified release products as cmTently marketed products: 
	Application No 
	Application No 
	Application No 
	RLD 
	Active Ing1·edient 
	Dosage Fo1·m; Route 
	Stl·engt.h 
	Prnp1ietaI"y Name 
	Applicant 
	AppI"oval date 

	TR
	Tablet, 
	Jan 16, 

	N022000 
	N022000 
	Yes 
	Mesaia1nine 
	Delayed Release; 
	1.2 g 
	Lialda® 
	Shire 
	2007 

	TR
	Oral 

	N019651 
	N019651 
	Yes 
	Mesala1nine 
	Tablet, Delayed Release; Oral 
	400 mg 
	Asacol® 
	Wamer Chilcott Llc 
	Jan 31, 1992 

	N021830 
	N021830 
	Yes 
	Mesaia1nine 
	Tablet, Delayed Release; Oral 
	800mg 
	Asacol HD® 
	Wamer Chilcott Llc 
	May29, 2008 

	TR
	Capsule, 
	Wainer 
	Feb 1, 

	N204412 
	N204412 
	Yes 
	Mesala1nine 
	Delayed 
	400mg 
	DELZICOL 
	Chilcott 
	2013 

	TR
	release; Oral 
	Llc 

	TR
	Capsule, 
	500mg 
	Jul 8, 2004 

	N020049 
	N020049 
	Yes 
	Mesaia1nine 
	extended 
	(also 250 
	Pentasa 
	Shire 
	(May 10, 

	TR
	release; Oral 
	mg) 
	1993) 

	N022301 
	N022301 
	Yes 
	Mesaia1nine 
	Capsule, extended release; Oral 
	375 mg 
	APRISO 
	SALIX PHARMS 
	Oct 31, 2008 


	Asacol (delayed-release tablet) was the first mesalamine oral product approved on June 31, 1992 for the treatment of mildly to moderately active ulcerative colitis (UC) and for the maintenance ofremission ofUC. Soon after that, Pentasa (extended-
	Template Version: 20-NOV-07 
	release capsule, 250 mg) was approved on May 10, 1993 for the induction of remission and for the treatment of patients with mildly to moderately active UC. Pentasa 500 mg strength was approved on July 8, 2004 (NDA 20-049/SCS-015) based on formulation proportionality and an in vivo-in vitro correlation, which has been established for the 250 mg strength (NDA 20-049/SCS-013). Four newer RLDs were approved recently, namely Lialda (January 16, 2007), Asacol HD (May 29, 2008), Apriso (October 31, 2008) and Delzi
	4

	For Asacol, prior to 2010, OGD recommended 
	2.. Shire Pharmaceuticals (the Pentasa sponsor) filed a Citizen Petition (CP, No. FDA­2008-P-0507) on September 10, 2008, and Warner Chilcott Company (the Asacol and Asacol HD sponsor) filed a CP Docket No. FDA-2010-P-0111) on February 22, 2010. The FDA issued the response to both citizen petitions on August 20, 2010. In the CP response, FDA concluded that ‘bioequivalence of mesalamine delayed release tablets (RLD: Asacol and Asacol HD) is recommended to be demonstrated by equivalence of pharmacokinetic pro
	5
	6

	The Agency response to the Asacol and Pentasa petitions did not describe the appropriate PK metrics and the comparative dissolution test conditions. The OGD later summarized the appropriate PK metrics and the comparative BE dissolution test conditions recommended for five mesalamine oral products as follows: 
	In Vitro BE studies 
	In Vitro BE studies 

	Table 1: Recommendations for comparative dissolution testing (Note PB is Phosphate Buffer) 
	Product 
	Product 
	Product 
	Strength (mg) 
	Apparatus 
	Speed (rpm) 
	Pretreatment Stage 
	Evaluation Stage 
	Volume (mL) 
	Sampling 

	Asacol Asacol HD 
	Asacol Asacol HD 
	400 800 
	II (paddle) 
	100 rpm for pretreatment stage; 50 rpm for evaluation stage. 
	2 hours in 0.1 N HCl (500 mL) 
	Each of (1) pH 4.5 Acetate buffer (2) pH 6.0 PB (3) pH 6.5 PB (4) pH 6.8 PB 
	900 
	0, 10, 20, 30, 45, 60, 75, 90, 120, 150 min or as 
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	Lialda 
	Lialda 
	Lialda 
	1200 
	II (paddle) 
	(5) pH 7.2 PB (6) pH 7.5 PB 
	needed for profile comoanson (b)(~) 

	Pentasa Apriso 
	Pentasa Apriso 
	250 I 500 375 
	II (paddle) 
	100 rpm 
	None 
	Each of (1) 0.lNHCl (2) pH 4.5 Acetate buffer (3) pH 6.0 PB (4) pH 6.5 PB (5) pH 6.8 PB (6) pH 7.2PB .JZ). l!H 7.5 PB 
	900 
	1, 2, 4, 6, 8, and 12 hom·s or as needed for profile comparison (b)(4J 


	Please note that Delzicol was approved after the CP and guidance were issued. The BE recommendation for this RLD is under review. 
	Selection of paiiial AUC matrix. AUC8-48 for mesalamine DR tablet (please note this mati·ix does not apply to Apriso and Pentosa as they are ER capsules)
	7 

	The original OGD recommendation for paiiial AUC is AUCO-Tmax and AUCtmax­24 based on simulation data. The recommendation was changed to AUC 8-48 due to the following: 
	(b>< Asacol 400 mg tablets due to the (bJ<l in the Asacol fo1mulation and is believed to have adverse reproducti elopmental effects based on recently publication in animal studies. Warner Chilcott submitted an IND 026093 on 12/29/2010 which included studtP,rotocol, PR-08210. In the OCP res onse, AUCss was recommended <bJ<l 
	The NDA sponsor 
	41
	existence of dibutyl phthalate (DBP). DBP se1ves as a 
	4 
	4
	4

	Figure
	On October 28, 2011, a meeting was held among OGD, OCP, ONDQA, and ORP to discuss the differences in Asacol BE recommendation. OGD agreed with OND on 
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	the pru.iial AUC8-48 based on the following reasons: (1) AUC8-48reflects the abso1ption in the colon, which is the site ofaction; (2) the variability ofAUCTmax is too high and it might be over-discriminative (AUC8-48 is highly coITelated with AUCt). However, since Asacol and other mesalamine oral products are locally acting, it is impo1iant to have profile similru.·ity between the reference product and the generic product to ensure they have similru.· delive1y in the gastrointestinal tract Thus OGD may eval
	3. Warner Chilcott Company filed another Citizen Petition (Docket No. FDA-2012-P­1087) on October 14, 2012 requesting changes to the pAUC time inte1val from AUC8-48 to AUC0-12 and AUC12-48 existing guidance. In the FDA's response issued Mar., 2013, the FDA stated that it "denies your specific requests that we change our bioequivalence recommendations, though we grant your request that FDA clarify its position on the within-subject variability ofAsacol andAsacol HD and the relevance ofthat variability to use
	8 

	3.4 OGD Recommendations for Drug Product 
	Number of studies rec.ommended: 3, fasting, fed, and in vitro comparative dissolution study 
	1. 
	1. 
	1. 
	Type of study: 
	Fasting 

	Design: 
	Design: 
	Single-dose, partially or fully replicated crossover design, in-vivo 

	Strength: 
	Strength: 
	800mg 

	Subjects: 
	Subjects: 
	Normal healthy males and females, general population. Females should not be pregnant, and ifapplicable, should practice abstention or contraception dming the study 

	Additional Comments: 
	Additional Comments: 
	Other study designs are acceptable ifappropriate. Specific recommendations are provided below. 


	2. 
	2. 
	2. 
	Type of study: 
	Fed 

	Design : 
	Design : 
	Single-dose, partially or fully replicated crossover design, in-vivo 

	Strength: 
	Strength: 
	800mg 

	Subjects: 
	Subjects: 
	Normal healthy males and females, general population. Females should not be pregnant, and ifapplicable, should practice abstention or contraception during the study 

	Additional Comments: 
	Additional Comments: 
	Other study designs are acceptable ifappropriate. Specific recommendations are provided below. 


	Dockets Search at regulations.gov(http://wwwregulations.gov/#!home ); Search: FDA-2012-P-1087; see FDA/CDER to Warner Chilcott, LLC -Petition Partial Approval and Denial and Acknowledgement Letter to Alvin Howard (Warner Chilcott Company, LLC); Last Accessed Date: 04/03/2013 
	8 
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	3. 
	3. 
	3. 
	Type ofstudy: Strength Apparatus: Pretreatment Stage: Evaluation Stage: Volume: Temperature: Sample times: Additional Comments: 
	In vitro comparative dissolution study 800 mg USP Apparatus 2 (paddle) 2 hours in 0.1 N HCl at 100 rpm Each of (1) pH 4.5 Acetate buffer at 50 rpm (2) pH 6.0 Phosphate buffer at 50 1pm (3) pH 6.5 Phosphate buffer at 50 1pm (4) pH 6.8 Phosphate buffer at 50 1pm (5) pH 7.2 Phosphate buffer at 50 1pm (6) pH 7.5 Phosphate buffer at 50 1pm 900mL 37°C 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes or as neede.d for profile comparison The applicant should use at least 12 tablets per test. 


	Analytes to measm·e (in plasma): 
	Analytes to measm·e (in plasma): 
	Analytes to measm·e (in plasma): 
	Mesalamine in plasma 

	Bioequivalence based on: 
	Bioequivalence based on: 
	90% CI ofMesalamine and acceptable in vitro comparative dissolution study 

	I Waiver request ofin-vivo testing: 
	I Waiver request ofin-vivo testing: 
	Not applicable 

	Source of most rec.ent 1·ecommendations: 
	Source of most rec.ent 1·ecommendations: 
	htm://www.fda.gov/downloads/Dmgs/GuidanceCom 

	TR
	12lianceRelllilato1~Info1mation/Guidances/UCM3200 

	TR
	03.12df 

	TR
	The above Guidance is based on FDA's response to I < 6><4Ycontrol# 12-0615 on September 

	TR
	20, 2010 reviewed by the scientific team. 

	TR
	\\cdsnas\OGDS6\CONTROLS\2012-docs\12­

	TR
	0615.pdf 
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	Additional comments: 
	Additional comments: 
	Additional comments regarding the BE study with PK endpoints: 

	(1 ). Applicants may consider using a reference-scaled average bioequivalenc.e approach for mesalamine. If using this approach, the applicant should provide evidence ofhigh variability in the bioequ.ivalence parameters (i.e., within-subject variability > 30%) for the reference product. For general information on this approach refer to the Progesterone Capsule Guidance for additional infonnation regarding highly variable drugs. 
	(2). For both fasting and fed studies, the following PK parameters are reconunended to be evaluated: Log-trnnsfonned AUC8-48, AUCO-t, and C max , where AUC8-48 is the area rn1der the plasma concentration vs. time curve from 8 to 48 hours, AUCO-t is the area under the curve from 0 hours to the last measurable time point, and C max is the maximum plasma concentration. Applicants should have extensive sampling points arorn1d T max to have accurate estimation ofC max and T inax, and at least four non-zero measu
	(3). As AUC 0-t is reconunended in place ofAUC 0­oo, the last sampling time point should be at least at 72 hours. 
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	Summary ofOGD or DBE History (for details, see Appendix 4.4): 
	Summary ofOGD or DBE History (for details, see Appendix 4.4): 
	Summary ofOGD or DBE History (for details, see Appendix 4.4): 
	The DB has received and/or reviewed the following ANDAs: (6)(4) 091640 (2YDUS (b)(4! 203817 (WATSON) 203574 (MYLAN) (b)(4) 

	TR
	The OGD has received and/or reviewed the following Controls: 


	(b)(4) 
	Control # 01-248 Control# 02-167 Control # 02-198 
	(b)(4f
	Control # 12-0419 Control # 12-0615 
	The OGD has rec.eived and/or reviewed the followin2 Protocols: 
	(b)(4
	02-010 06-020 09-042 12-042 
	3.5 Contents of Submission 
	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 
	Yes 
	1 

	I Steady-state 
	I Steady-state 
	No 
	NIA 

	I In vitro dissolution 
	I In vitro dissolution 
	Yes 
	1 

	I Waiver 1·equests 
	I Waiver 1·equests 
	No 
	NIA 

	I BCS Waivers 
	I BCS Waivers 
	No 
	NIA 

	I Clinical Endpoints 
	I Clinical Endpoints 
	No 
	NIA 

	I Failed Studies 
	I Failed Studies 
	No 
	NIA 

	I Amendments 
	I Amendments 
	Yes 
	0311312012 amendment for LTSS 0311312012 


	3.6 
	Pre-Study Bioanalytical Method Validation 
	I Information Requested 
	I Information Requested 
	I Information Requested 
	Analyte 1 

	I Bioanalytical method validation report location 
	I Bioanalytical method validation report location 
	Appendix 16.6 

	I Study Report Number 
	I Study Report Number 
	SAP1186007 and SAP1186008 
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	I Analyte 
	I Analyte 
	I Analyte 
	Mesalamine 

	Internal standal'd (IS) 
	Internal standal'd (IS) 
	(b)(4 

	Method desc.ription 
	Method desc.ription 
	Liquid-Liquid extraction with LC/MS/MS method 

	Limit of quantitation 
	Limit of quantitation 
	1.000 ng/mL 

	o/o l'ecovel'y (and % CV) at each concentl'ation tested 
	o/o l'ecovel'y (and % CV) at each concentl'ation tested 
	HQC (900.0 ng/mL): 92.18%, %CV: 8.13 MQC­1 (450.0 ng/mL): 88.63%, %CV: 7.76 MQC-2 (50 ng/mL): 87.58%, %CV: 3.57 LQC (3.0 ng/mL): 85.83%, %CV: 9.5 

	Average l'ecovel'y ofIS (%) 
	Average l'ecovel'y ofIS (%) 
	97.8 % 

	Standal'd cul've concentrations (ng/mL) 
	Standal'd cul've concentrations (ng/mL) 
	1.000, 2.000, 5.000, 20.00, 40.00, 100.0, 250.0, 600.0, 1000, 1200 

	QC concentrations (ng/mL) 
	QC concentrations (ng/mL) 
	1.000, 3.000, 50.00, 450.0, 900.0, 1200.0 

	QC Intraday pl'ecision range (%) 
	QC Intraday pl'ecision range (%) 
	ULOQ (1200.0 ng/mL): 1.3 to 1.6% HQC (900.0 ng/mL): 1.1 to 1.5% MQC­1 (450.0 ng/mL): 1.1 to 1.7% MQC-2 (50 ng/mL): 0.8 to 1.2% LQC (3.0 ng/mL): 2.0 to 3.6% LLOQ (1.0 ng/mL): 4.0 to 9.4% 

	QC Intraday accurac.y range (%) I QC Intel'day pl'ecision l'ange (%) 
	QC Intraday accurac.y range (%) I QC Intel'day pl'ecision l'ange (%) 
	ULOQ (1200.0 ng/mL): 94.2 to 103% HQC (900.0 ng/mL): 97 to 101 % MQC­1 (450.0 ng/mL): 101 to 106% MQC-2 (50 ng/mL): 105 to 106% LQC (3.0 ng/mL): 100 to 104% LLOQ (1.0 ng/mL): 99.5 to 107% 

	1.2 % to 7.0 % 
	1.2 % to 7.0 % 

	QC Intel'day acc.uracy range (%) 
	QC Intel'day acc.uracy range (%) 
	98.1 % to106 % 

	Bench-top stability (bi's) 
	Bench-top stability (bi's) 
	25 hours @ room temperature 

	Stock stability (days) 
	Stock stability (days) 
	49 days for drng and 15 days for internal standard @ 4°±6 °C 

	Processed stability (hrs) 
	Processed stability (hrs) 
	70 hours @ room temperature and 92 hours @ 4°± 6°C 

	Freeze-thaw stability (c.ycles) 
	Freeze-thaw stability (c.ycles) 
	6 freeze thaw cycles 

	Long-tel'm storage stability (days) 
	Long-tel'm storage stability (days) 
	131 days @ -70°C±20°C* 

	Dilution integrity 
	Dilution integrity 
	DHQC 900.0 ng/mL diluted 10 times: 107.12%, %CV: 0.9 DIQC 6000 ng/mL diluted 10 times: 110.97%, %CV: 1.3 

	Selectivity 
	Selectivity 
	No significant interfering peaks noted in blank plasma samples 


	*In the amendment dated 03/13/2012, the firm resubmitted the acceptable validation repo1t for the LTSS of 131 days at -70°C±20°C that is sufficient to cover the storage period for fasting (86 days) and fed (1 16 days) studies. 
	Yes, SOP I <6J!Assay validation in biological fluids 
	14

	I SOPs submitted 
	(Chromatographic) 
	Acceptable 

	Bioanalytical method is acceptable 
	Bioanalytical method is acceptable 
	I 

	Comments on the Pre-Study Method Validation: Acceptable. 
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	3.7 In Vivo Studies Table 1. Summary of all in vivo Bioequivalence Studies 
	Study Ref. No. Study # MSN­PO­732 
	Study Ref. No. Study # MSN­PO­732 
	Study Ref. No. Study # MSN­PO­732 
	Study Objective To evaluate and compare the relative bioavailability and therefore the bioequivalence oftwo different formulations ofmesalamine after a single oral dose administration under fasting conditions. 
	Study Design Single Center, randomized, laborato1y­blinded, three-period, two-treatment, three-sequence, partial replicate single-dose, crossover , fasting, study design 
	Treatment (Dose, Dosage Form, Route) [Product ID) Mesalamine 800 mg delayed-release tablet I x 800 mg, Oral, [Batch No: EMKl50] Asacol® HD 800 mg delayed-release tablet I x 800 mg, Oral, [Batch No: 442661 S3] 
	Subjec.ts (No. (M/F) Type Age: mean ( ran2e) 90 Emolled, 90 dosed, 88 completed study (54 males, 34 females) Age: 40 (18-66) years Healthy male & Female subjects. 
	Cmax (ng/mL) 285.995 (124.105) 282.187 (187.053) 
	Mean Parameters (%CV) AU Ct AU Ci Tmax (ng*hr/ (ng*hr/ tHalf (hr) mL) mL) (hr) 16.000 2859.065 3507.830 12.584(4.000­(62.550) (73.766) (89.461) 48.000) 17.000 2583.358 3067.042 13.496(2.000­(78.284) (72.274) (128.171)95 .000) 
	Kel (1/hr) 0.137 (131.150) 0.117 (88.069) 
	Study Repo11 Location Please refer Module 5.3.1.2 


	Study Ref. No. 
	Study Ref. No. 
	Study Ref. No. 
	Study Objective 
	Study Design 
	Treatment (Dose, Dosage Fo1·m, Route) [Product ID) 
	Subjects (No. (M/F) Type Age: mean 
	Mean Parameters (% CV) 
	Study Report Location 

	Cmax (ng/mL) 
	Cmax (ng/mL) 
	Tmax (hr) 
	AU Ct (ng*hr/ mL) 
	AU Ci (ng*h1·/ mL) 
	tHalf (hr) 
	Kel (1/hr) 

	TR
	( ran2e) 
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	Study # MSN­P0­733 
	Study # MSN­P0­733 
	Study # MSN­P0­733 
	To evaluate and compare the relative bioavailability and therefore the bioequivalence of two different formulations of mesalamine after a single oral dose administration under fed conditions. 
	Single Center, randomized, laboratory-blinded, three-period, two-treatment, three-sequence, partial replicate single-dose, crossover , fed, study design 
	Mesalamine 800 mg delayed-release tablet 1 800 mg, Oral, [Batch No: EMK150] 
	90 Enrolled, 90 dosed, 83 completed study (57 males, 26 females) Age: 38 (20-66) years Healthy male & Female subjects. 
	657.624 (139.335) 
	24.000 (7.000­48.170) 
	3625.090 (80.889) 
	4256.461 (74.878) 
	11.550 (88.145) 
	0.126 (91.693) 
	Please refer Module 5.3.1.2 

	Asacol® HD 800 mg delayed-release tablet 1 800 mg, Oral, [Batch No: 442661 S3] 
	Asacol® HD 800 mg delayed-release tablet 1 800 mg, Oral, [Batch No: 442661 S3] 
	643.839 (141.041) 
	24.000 (7.000­48.000) 
	3556.863 (86.705) 
	4219.213 (81.900) 
	11.624 (103.846) 
	0.119 (84.006) 
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	Table 2. Statistical Summary ofthe Comparative Bioavailability Data Calculated by the Reviewer 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summary OfStatistical Analysis -SCALED DATA Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Inte1-vals 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summary OfStatistical Analysis -SCALED DATA Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Inte1-vals 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summary OfStatistical Analysis -SCALED DATA Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Inte1-vals 

	Fasting Bioequivalence Study (Study No. MSN-P0-732) 
	Fasting Bioequivalence Study (Study No. MSN-P0-732) 

	Parameter 
	Parameter 
	T/R Ratio 
	Lower 90%CI 
	Upper 90% CI 
	s2wr 
	sWR 
	Criteria Bound 
	Method Used 
	OUTCOME 

	AUC0-120 
	AUC0-120 
	1.18 
	NIA 
	NIA 
	0.6606511 
	0.8128045 
	-0.362881 
	Scaled/PE 
	PASS 

	LAUC8-48 
	LAUC8-48 
	1.21 
	NIA 
	NIA 
	0.6612052 
	0.8131452 
	-0.347193 
	Scaled/PE 
	PASS 

	LC MAX 
	LC MAX 
	1.23 
	NIA 
	NIA 
	0.7662244 
	0.8753424 
	-0.402449 
	Scaled/PE 
	PASS 


	I 
	I 
	I 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summary OfStatistical Analysis -UNSCALED DATA Least Squares Geometric Means, Ratio ofMeans, and 90% Confidenc.e Inte1-vals Fasting Bioequivalenc.e Study (Study No. MSN-PO-732) 

	Panmeter 
	Panmeter 
	Test 
	Reference 
	Ratio 
	90% C.I. 

	AUCo-120 (hr *ng/ml) 
	AUCo-120 (hr *ng/ml) 
	2201.32 
	1871.79 
	1.18 
	100.02 
	138.29 

	AUC8-48 (hr *ng/ml) 
	AUC8-48 (hr *ng/ml) 
	1829.86 
	1514.30 
	1.21 
	102.06 
	143.08 

	Cmax (ng/ml) 
	Cmax (ng/ml) 
	182.43 
	149.86 
	1.22 
	101.82 
	145.53 


	Mesalamine Delayed Release Tablets USP .Dose 1 X 800 mg .Summa1'Y OfStatistical Analysis -SCALED DATA .Least Squares Geomet.ric Means, Ratio ofMeans, and 90% Confidenc.e Inte1-vals .
	Fed Bioequivalence Study (Study No. MSN-P0-733) 
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	Parameter 
	Parameter 
	Parameter 
	T/R Ratio 
	Lower 90% CI 
	Upper 90% CI 
	s2wr 
	sWR 
	Criteria Bound 
	Method Used 
	OUTCOME 

	AUCo-120 
	AUCo-120 
	0.98 
	NIA 
	NIA 
	0.7193513 
	0.8481458 
	-0.422984 
	Scaled/PE 
	PASS 

	LAUC8-48 
	LAUC8-48 
	0.96 
	NIA 
	N/A 
	0.8018692 
	0.8954715 
	-0.467636 
	Scaled/PE 
	PASS 

	LCMAX 
	LCMAX 
	1.01 
	NIA 
	N/A 
	1.3412103 
	1.1581063 
	-0.818653 
	Scaled/PE 
	PASS 


	Table
	TR
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summary Of Statistical Analysis -UNSCALED DATA Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Intervals Fed Bioequivalence Study (Study No. MSN-P0-733) 

	I Pa rameter I AUCo-120 (ht· *ng/ml) 
	I Pa rameter I AUCo-120 (ht· *ng/ml) 
	Test 
	Reference 
	Ratio 
	90% C.I. 

	2301.26 
	2301.26 
	23 13.92 
	0.99 
	74.85 
	132.15 

	AUC8-48 (hr *ng/ml) 
	AUC8-48 (hr *ng/ml) 
	2003.37 
	2054.86 
	0.97 
	73.04 
	130.14 

	Cmax (ng/ml) 
	Cmax (ng/ml) 
	274.69 
	268.54 
	1.02 
	74.13 
	141.15 


	Table 3. Reanalysis ofStudy Samples 
	Table
	TR
	Fasted Study, Study No. MSN-P0-732 Additional information in Appendix No. 16.5 

	Reason why assay was repeated 
	Reason why assay was repeated 
	Number of samples reanalyzed 
	Numbe1· of recalculated values used in reanalysis 

	Actual number 
	Actual number 
	% of total assays 
	Actual number 
	% of total assays 

	T 
	T 
	R 
	T 
	R 
	T 
	R 
	T 
	R 

	Phannacokinetic 
	Phannacokinetic 
	0 
	0 
	0.00 
	0.00 
	0 
	0 
	0.00 
	0.00 

	Low internal standard 
	Low internal standard 
	4 
	2 
	0.18 
	0.04 
	4 
	2 
	0.18 
	0.04 

	Above limit ofquantitation 
	Above limit ofquantitation 
	2 
	11 
	0.09 
	0.24 
	2 
	11 
	0.09 
	0.24 

	Auto injector sample vial broken 
	Auto injector sample vial broken 
	1 
	0 
	0.04 
	0.00 
	1 
	0 
	0.04 
	0.00 

	Incongmous data 
	Incongmous data 
	0 
	1 
	0.00 
	0.02 
	0 
	1 
	0.00 
	0.02 

	Poor chromatography 
	Poor chromatography 
	1 
	2 
	0.04 
	0.04 
	1 
	2 
	0.04 
	0.04 

	Peak in pre-dose sample 
	Peak in pre-dose sample 
	0 
	2 
	0.00 
	0.04 
	0 
	2 
	0.00 
	0.04 

	Repeat as per SOP for incongmous data 
	Repeat as per SOP for incongmous data 
	0 
	2 
	0.00 
	0.04 
	0 
	0 
	0.00 
	0.00 

	Sample tube broke during extraction 
	Sample tube broke during extraction 
	0 
	4 
	0.00 
	0.09 
	0 
	4 
	0.00 
	0.09 
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	Total 8 24 0.35 0.51 8 22 0.35 
	I 

	Fed Study, Study No. M SN-P0-733 Additional information in Appendix No. 16.5 Number ofsamples reanalyzed Number of recalculated values used in 1·eanalysis Reason why assay was repeated Actual number % oftotal assays Actual number % of total assays T R T R T R T R Phannacokinetic 0 0 0.00 0.00 0 0 0.00 0.00 Above limit of quantitation 16 40 0.74 0.93 16 40 0.74 0.93 Sample not injected 5 10 0.23 0.23 5 10 0.23 0.23 Low internal standard 2 3 0.09 0.07 2 3 0.09 0.07 High internal standard 3 4 0.14 0.09 3 4 0.1
	Did use of recalculated plasma concentration data change study outcome? No 
	Comments from the Reviewer: 
	There were thi1iy two (0.49%) and eighty nine (2.72%) repeat samples found in the fasting and fed BE studies, respectively. Of them, eight samples were due to Incongruous data, Poor chromatography, Peak in pre-dose sample, and Repeat as per SOP for incongiuous data in the fasting study and two samples were due to Poor chromatogi·aphy and Data acquisition malfunction in the fed study. They were potential PK repeats. The reviewer used a calke and three ways with gi·oup SAS progi·am to pe1f onn repeat PK stati
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	3.8 
	Formulation 
	I Loc.ation in appendix 
	I Loc.ation in appendix 
	I Loc.ation in appendix 
	Section 4.2, Page 61 

	I Ha tablet, is the RLD sco1·ed? 
	I Ha tablet, is the RLD sco1·ed? 
	No 

	I Ha tablet, is the test product biobatch scored 
	I Ha tablet, is the test product biobatch scored 
	No 

	I Is the formulation acceptable? 
	I Is the formulation acceptable? 
	FORMULATION ACCEPTABLE 

	I Hnot acceptable, why? 
	I Hnot acceptable, why? 


	3.9 In Vitro Dissolution (quality controls) 
	Loc.ation ofDBE Dissolution Review 
	Loc.ation ofDBE Dissolution Review 
	Loc.ation ofDBE Dissolution Review 
	DARRTS: REV-BIOEQ-02 (Dissolution Review) ANDA203286, Final date: 02/16/2012 

	Sou1·ce ofMethod (USP, FDA or Firm) 
	Sou1·ce ofMethod (USP, FDA or Firm) 
	USP 

	Medium 
	Medium 
	Acid Stage: O.lN HCl Buffer Stage I: pH 6.0 Phosphate Buffer Buffer Stage II: pH 7.2 Phosphate Buffer 

	Volume (mL) 
	Volume (mL) 
	Acid Stage: 500 mL Buffer Stage : 900 mL 

	I USP Apparatus type 
	I USP Apparatus type 
	USP 2 (Paddle) 

	Rotation (1·pm) 
	Rotation (1·pm) 
	Acid Stage: 100 RPM 2 homs Buffer Stage I: 100 RPM 1 hom Buffer Stage II: 50 RPM 90 minutes 

	DBE-recommended specifications 
	DBE-recommended specifications 
	Acid Stage: NMT 1 % in 2 hours Buffer Stage I: NMT 1 % in 1 hom Buffer Stage II: NLT 80% (Q) in 90 minutes 

	Ha modified-1·elease tablet, was testing done on Yz tablets? 
	Ha modified-1·elease tablet, was testing done on Yz tablets? 
	No 

	F2 metlic calculated? 
	F2 metlic calculated? 
	No 

	I Hoo, reason why F2 not calculated 
	I Hoo, reason why F2 not calculated 
	Due to high variability (%CV) for sampling points 

	Is method acceptable? 
	Is method acceptable? 
	METHOD ACCEPTABLE 

	I Hnot then why? 
	I Hnot then why? 


	There is a USP method for this product. The fum conducted dissolution testing using the USP method [500 mL of O.lN HCl (Acid Stage A) for 2 hrs, followed by 900 mL of Phosphate buffer, pH 6.0 (Buffer Stage B) for 1 hr and 900 mL of Phosphate buffer, pH 
	7.2 (Buffer Stage C) using apparatus 2 (Paddle) at 100 1pm for stage A and B and at 50 1pm for stage C]. The fum's dissolution testing data with the USP method are acceptable. The fnm's proposed specifications are the same as the USP specifications. The quality control dissolution testing is acceptable. The DB II acknowledges that the firm will follow the USP method and specifications. 
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	3.10 In vitro BE studies 
	(comparative dissolution testing in pH 4.5, 6.0, 6.5, 6.8, 7.2, and 7 .5 media) 
	Since Mesalamine is a locally-acting drng in the colon, in vitro comparative dissolution testing can be used to ensure that a test and reference product provide equivalent delive1y to the site of action. Because of the complexity of GI tract, some differences between the test and reference products could be masked by relying on a PK study alone. In vitro comparative dissolution testing in multi-media are recommended to cover the physiological pH range in the entire GI tract (pH <bHr4.5, 6.0, 6.5, 6.8, 7.2, 
	4

	ID v1 ro compara 1ve f lTable A.Pro duc t . IDforma ti d"ISSO U tion tesfID2 
	on 

	Dosage Strength & Form 
	Dosage Strength & Form 
	Dosage Strength & Form 
	Test 
	Reference 

	800mg 
	800mg 
	Mesalamine Delayed Release Tablets, 800mg B. No. EMK150 Mfg. Date: March, 2010 Exp. Date: March, 2012 
	ASACOL® HD (Mesalamine) Delayed Release Tablets USP, 800 mg B. No. 442661S3 Exp. Date: March, 2013 


	Test dates for in vitro comparative dissolution testing on both test and reference prodUC ts: 
	Table
	TR
	Test date for the test and 1·eferenc.e products in mult.imedia 

	Strength 800 mg 
	Strength 800 mg 
	pH 4.5 
	pH 6.0 
	pH 6.5 
	pH 6.8 

	Test 
	Test 
	Refe1·ence 
	Test 
	Reference 
	Test 
	Reference 
	Test 
	Reference 

	Test date 
	Test date 
	NIA 
	NIA 
	612712011 
	612712011 
	612712011 
	612712011 
	612712011 
	612712011 

	Exp date 
	Exp date 
	0312012 
	0312013 
	0312012 
	03/2013 
	0312012 
	03/2013 

	Manufacture date 
	Manufacture date 
	03/2010 
	0312010 
	0312010 


	Test date fo1· 
	Test date fo1· 
	Test date fo1· 
	the test and 1·eference pro
	ducts in multimedia 

	Strength 800 mg 
	Strength 800 mg 
	pH 7.2 
	pH 7.5 

	Test 
	Test 
	Refe1·ence 
	Test 
	Reference 

	Test date 
	Test date 
	612712011 
	612712011 
	612712011 
	612712011 

	Exp date 
	Exp date 
	03/2012 
	0312013 
	0312012 
	0312013 

	Manufacture date 
	Manufacture date 
	03/2010 
	0312010 


	Note: We can not locate the raw data for in vitro comparative dissolution testing for 2 hours in 0.1 N HCl followed by pH 4.5 Acetate buffer. The film is requested to provide the data ofin vitro comparative dissolution testing in pH 4.5 Acetate buffer. 
	ffhe review of In Vitro Comparative Dissolution Testing: 
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	a) The calculation ofF2 values using means The means of F2 values (T12 vs. R12) 
	F2 values between the test and the reference product Strength pH 4.5 buffer pH 6.0 buffer pH 6.5 buffer pH 6.8 buffer pH 7 .2 buffer pH7.5 buffer 800 mg NIA 99.97* 83.97* 14.7* 58.86* 45.9* *The percent coefficient ofvariation (%CV) was more than 20% at the 20 min, or/and more than 10% after 
	20 min. 
	REVIEWER 'S NOTES: 
	• .
	• .
	• .
	The F2 values can not be calculated using mean values if 1) % CV >20% at 20 min and 2) %CV > 10% aBer 20 min (20 min is considered as cutoffpoint for "early sampling points") and 3) there are less than 3 sampling points for F2 calculation before both test and reference products reach 85% dissolving. Yet, to confum the data from bootstrapping approach, reviewer calculates mean 12 values disregarding variability as illustrated in the above table. 
	9


	• .
	• .
	Due to the high variability (high %CV) ofdissolution data for all the media (pH 

	9 
	9 


	6.0 to 7 .5), a comparison ofmean profiles with the 12 test is not sufficient per the CDER Guidance for fudustiy: Dissolution Testing ofImmediate Release Solid Oral Dosage Forms). Therefore, a bootsh'apping procedmeis used to calculate mean values ofF2 and an F2 confidence interval (a statistical evaluation of12, see below). 
	10 

	b) The calculation of F2 values and 90% confidence inte1val using bootsh'apping method
	11 

	Bootstrapping method 
	Stren 
	F2 
	Lower CI 
	Uppe1· CI 
	gth 
	bootstrap 
	(mg)
	Study 
	pH 
	Frequent 
	Original t2 
	mean 
	(Percentile) 
	(Percentile) 
	99.97
	6.0 
	800 
	10000 
	99.99 
	99.99 
	100.00 
	T vs. R 
	T vs. R 
	6.5 

	800 
	10000 
	96.93 
	83.96 
	65.53 
	97.48 
	Based on 1) the CDER Guidance for Industry: Dissolution Testing of Immediate Release Solid Oral Dosage Forms, 2) high variability ofvancomycin dissolution data, and discussion with bio-management, the reviewer considered the following for the f2 calculation: 
	• .
	• .
	• .
	Only one measurement is considered after 85% dissolution ofboth the products and at least three dissolution time point5 are available. 

	• .
	• .
	20 min tentatively appears reasonable to be set as the cutoffofthe earlier time point for V ancomycin HCl capsule in vitro BE studies. For the F2 calculation, the percent coefficient ofvariation before or at the earlier time point (i.e. 20 min) 


	should not be more than 20% and at other time points (i.e. time points after 20 min) should not be more than 100/o. Shah et al. In Vitro Dissolution Profile Comparison-Statistics and Analysis ofthe Similarity Factor, f2. 
	10 

	Phannaceutical Research (I998) Vol. 15, No. 6, page 889-896 
	11 
	Please see statistical consult review for ANDA 065490 (DARRTS, ANDA-065490, REV-BIOMETRICS-Ol(General Review), Duan Joan Z, 12/04/2009) and ANDA 065510 (DARRTS, ANDA-065510, REV-BIOMETRICS-Ol(General Review), Duan Joan Z, 1210412009) for detail description ofthe bootstrap method. 
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	(N=12) 
	(N=12) 
	(N=12) 
	6.8 
	800 
	10000 
	16.67 
	17.83 
	15.12 
	20.61 

	7.2 
	7.2 
	800 
	10000 
	60.69 
	54.07 
	41.73 
	65.57 

	7.5 
	7.5 
	800 
	10000 
	48.79 
	49.46 
	37.52 
	65.58 

	R vs. R* (N=6) 
	R vs. R* (N=6) 
	6.0 
	800 
	1000 
	100.00 
	99.99 
	99.98 
	100.00 

	6.5 
	6.5 
	800 
	1000 
	80.31 
	77.45 
	57.98 
	99.70 

	6.8 
	6.8 
	800 
	1000 
	63.58 
	57.32 
	37.73 
	81.66 

	7.2 
	7.2 
	800 
	1000 
	68.55 
	63.12 
	47.65 
	79.97 

	7.5 
	7.5 
	800 
	1000 
	61.28 
	54.55 
	38.91 
	74.14 


	*For R vs. R comparison, the dissolution data was first randomly divided into two groups (6 units vs. 6 units) and with each of the groups obtained from randomization, the bootstrapping procedure was then performed to calculate the f2 confidence intervals for R vs. R comparison in the comparative dissolution testing. 
	Comments: 
	1.. 
	1.. 
	1.. 
	Per the internal meeting of OGD vancomycin review team (see the attachment III), the dissolution profiles of the test and reference products are considered similar and acceptable when the f2 for the mean test and reference profiles are >50 and the lower bound of 90% confidence interval (CI) for f2 test is >46. In addition, if the lower bound of 90% confidence interval for F2 test is <46, then the difference of dissolution profile differences between test and reference may be acceptable if the reference vs. 

	2.. 
	2.. 
	2.. 
	For T vs. R comparison, the mean f2 values comparing the test vs. reference are greater than 50 in the media of pH 6.0 and 6.5 (99.99 and 96.93, respectively) and their lower bound of 90% confidence intervals for f2 values are more than 46 

	(99.97 and 65.53, respectively). The firm’s dissolution data showed that the test and reference products have a similar dissolution profile under pH 6.0 and pH 6.5 conditions. Thus, the dissolution data in pH 6.0 and pH 6.5 media are acceptable. 

	3.. 
	3.. 
	In the medium of pH 7.2, the f2 mean value is greater than 50 (60.69), while its lower bound of 90% confidence intervals for f2 values are less than 46 (41.73). The f2 mean values of test and reference (f2) in all other two media (pH 6.8 and pH 7.5) are less than 50 [(pH 6.8 (16.67) and pH 7.5 (48.79)] and their lower bound of 90% confidence intervals for f2 values are less than 46 (15.12 for pH 6.8 and 37.52 for pH 7.5). Moreover, the lower bound of 90% CIs of f2 comparing test vs. RLD for pH 6.8, pH 7.2, 

	4.. 
	4.. 
	As per the RLD labeling, one Asacol HD 800 mg tablet has not been shown to be bioequivalent to two Asacol 400 mg tablets. Based on OCBP review for NDA 
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	21830, Asacol HD (800 mg) has a similar dissolution profile as that of Asacol 
	12

	400. However, the PK study showed that the administration 800 mg strength caused 36% and 25% decrease in AUC and Cmax, respectively when comparing to the administration of 2 x 400 mg strength,(PK not prop01iional). Since the Asacol 400 mg and 800 mg have a similar dissolution profile and no other ANDA for 800 mg strength are available in house, the reviewer compared the multimedia dissolution data of the RLD this aoplication (RLD Asacol 800 mg) to 
	13

	(b)(4)' 
	that of Asacol 400 mg from 
	(b)(4! 
	<bl <>It is possible 
	4 

	that the dissolution data for the RLD (Asacol 800 mg) under pH 7.5 condition in the cunent application may be slightly slower than it should be due to the experiment condition. Giving the fact that f2 value between the test (800 mg strength) and the reference (Asacol HD) in the cmTent application (ANDA 
	203286) is only slightly below 50 (49.46), repeating the dissolution testing at pH 
	7.5 with larger sample size may likely to generate a more similar dissolution profile and thus, a greater F2 value (> 50). On the other hand, the repeating dissolution testing at pH 6.8 with lru:ge sample size may or may not help to improve F2 values since pH 6.8 is the critical point and the variability around this pH is ve1y high. 
	Stru1ath___I RT
	Medium .Lot.# 20 30 45 60 75 90 120 
	pH6.8 
	800 mg (ANDA 203286) Test EMK!SO Mean (%) 0 2 10 30 55 .85 93 94 95 97 
	RLD 44266!S3 Mean(%) 0 0 3 8 15 22 30 42 .56 (b)(4l 
	Figure
	Figure
	800 mg (ANDA 203286) .Test EMK! SO Mean (%) 0 6 14 40 78 92 95 96 97 98 RLD 442661S3 Meal(%) 0 5 12 25 60 87 96 98 99 99 
	5. .Because the reason discussed above and also the fact that both test and reference dissolution profiles at various pH media displayed a great deal of variability (high %CV), the fnm should use a larger sample size for each dissolution testing and/or talce other appropriated steps as necessaiy to reduce the vai1ability for the pmpose of achieving accmate f2 calculation. The fnm is requested to repeat in vitro comparative dissolution testing in multiple media (pH 6.8, pH 7.2, and pH 
	DRRATS: REV-CLINPHARM-21 (Primaiy Review) NDA21830, Final date 08/12/2005. This is the.firs! 2eneric oroduct for 800Jn2 stren2th__________('b)(
	12 
	13 
	..

	4 
	Template Version: 20-NOV-07 
	7.5) on the fresh test product using at least 24 units and at least two lots of the unexpired reference product (12 units from each lot) to provide a better estimate of the mean difference. 
	3.11 Waiver Request(s) 
	I Sh·engths for which waivers are 1·equested 
	I Sh·engths for which waivers are 1·equested 
	I Sh·engths for which waivers are 1·equested 
	None 

	I Pl'Opo1·tional to strength tested in vivo? 
	I Pl'Opo1·tional to strength tested in vivo? 
	NIA 

	I Is in vitl'O comparative dissolution acceptable? 
	I Is in vitl'O comparative dissolution acceptable? 
	Unacceptable for the media ofpH 6.8, pH 7.2, and pH 7 .5 

	I Waivel'S g1·anted? 
	I Waivel'S g1·anted? 
	NIA 

	I Hnot then why? 
	I Hnot then why? 


	3.12 Deficiency Comments 
	1. .
	1. .
	1. .
	We can not locate the comparative dissolution testing data in pH 4.5 Acetate buffer (pretreated with 0.1 N HCl for 2 hours). The fnm is requested to provide comparative dissolution testing data in pH 4.5 Acetate buffer using at least 24 units of fresh test product and at least two lots of the unexpired reference product (12 units from each lot) Please submit individual dissolution data as well as the mean, range, %coefficient of variation (CV) at each time point for the total numbers of tablets tested inclu

	2. .
	2. .
	2. .
	Due to the high variability of fnm submitted dissolution data conducted in multimedia, an f2 test using mean profiles of test vs. reference listed drng ("RLD") is not sufficient as per the CDER Guidance for Industry: Dissolution Testing of Immediate Release Solid Oral Dosage Fo1ms ("Dissolution Guidance"). Therefore, we calculated the f2 metric (an f2 confidence interval) using a bootstrapping method for the dissolution profile comparison. For general information on this approach, please refer to Shah et al

	The mean values (f2) in pH 6.8 and pH 7.5 phosphate buffer ai·e lower than 50 and the lower bound of 90% confidence interval ("CI") for the f2 test comparing test vs. RLD in pH 6.8, pH 7.2, and pH 7.5 phosphate buffer is lower than those compai·ing the RLD against itself under the same conditions. These values suggest that the dissolution profiles of the test product are significantly different from those of the corresponding reference under these conditions. Your dissolution data in pH 6.8, 7.2 and 7.5 do 

	3. .
	3. .
	To address why the test product is different from the RLD product, the fnm is recommended to repeat comparative dissolution testing on its fresh test product 
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	using a larger sample of tablets to provide a better estimate of the mean difference, or take other appropriated steps as necessary to reduce the variability for the purpose of achieving accurate f2 calculation. 
	The dissolution testing should be conducted on at least 24 tables (more if necessary) from the test product and at least two lots of unexpired RLD product (using 12 tablets per lot) using the following method as specified in the FDA Guidance on Mesalamine (800 mg): 
	Apparatus: USP Apparatus II (paddle). Pretreatment Stage: 2 hours in 0.1 N HCl at 100 rpm. Evaluation Stage:. 
	Each of 
	(1) 
	(1) 
	(1) 
	pH 4.5 Acetate buffer at 50 rpm 

	(2) 
	(2) 
	pH 6.8 Phosphate buffer at 50 rpm 

	(3) 
	(3) 
	pH 7.2 Phosphate buffer at 50 rpm 

	(4) 
	(4) 
	pH 7.5 Phosphate buffer at 50 rpm 


	Volume: 900 mL Temperature: 37ºC Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes or as needed for profile comparison 
	The firm should submit individual dissolution data as well as the mean, range, %coefficient of variation (CV) at each time point for the total numbers of tablets tested including dates of dissolution testing, manufacture date and expiration date as applicable. 
	The DB will perform an f2 test on firm’s submitted dissolution data. If the variability of the dissolution data is such that mean data cannot be used for the f2 test, as per the Dissolution Guidance, we will use the above-referenced bootstrapping approach. 
	For the bootstrapping method, sampling with replacement is used for creating 10,000 replicates of test and reference products. The means of the test and reference units at each time point for each replicate are obtained and used for f2 calculation. The 90% confidence intervals of the f2 values are calculated using the percentile approach as described in the Shah et al. reference. Similar procedure can be followed for comparing reference vs. reference products. 
	Please note only one measurement after 85% dissolution of both the products should be included in the f2 calculation. 
	3.13 Recommendations 
	1.. The Division of Bioequivalence accepts the fasting BE study (MSN-P0-732) conducted by Zydus on its Mesalamine Delayed Release Tablets USP, 800 mg (lot #: 
	Template Version: 20-NOV-07 
	EMI0 50) comparing it to Procter & Gamble, ASACOL® HD (Mesalamine) Delayed Release Tablets, 800 mg (lot#: 442661S3). 
	2. .
	2. .
	2. .
	The Division ofBioequivalence accepts the fed BE study (MSN-PO-733) conducted by Zydus on its Mesalamine Delayed Release Tablets USP, 800 mg (lot#: EMK150) comparing it to Procter & Gamble, ASACOL® HD (Mesalamine) Delayed Release Tablets, 800 mg (lot#: 442661S3). 

	3. .
	3. .
	The Division ofBioequivalence finds in vitro comparative dissolution testing (study number) unacceptable due to the deficiencies mentioned above. The dissolution testing should be conducted on at least 24 tables (more ifnecessruy) from the fresh test product and at least two lots ofunexpired RLD product (using 12 tablets per lot) using the following method as specified in the FDA Guidance on Mesalamine (800 mg): 


	Appru·atus: USP Apparatus II (paddle) .Pretreatment Stage: 2 homs in 0.1 N HCl at 1001pm .Evaluation Stage: .
	Each of 
	(1) 
	(1) 
	(1) 
	pH 4.5 Acetate buffer at 50 1pm 

	(2) 
	(2) 
	pH 6.8 Phosphate buffer at 50 1pm 

	(3) 
	(3) 
	pH 7.2 Phosphate buffer at 50 1pm 

	(4) 
	(4) 
	pH 7.5 Phosphate buffer at 50 1pm Volume: 900 mL Temperature: 37°C Sample times: 0, 10, 20, 30, 45, 60, 75, 90, 120, 150, 180, 240, 300, and 360 minutes or as needed for profile comparison 


	4. .The film's quality controls dissolution testing is acceptable. The dissolution testing should be conducted according to the cmTent USP monograph for Mesalamine Delayed Release Tablets USP, 800 mg. 
	3.14 Comments for Other OGD Disciplines 
	I Discipline IComm•nt 
	None 
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	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 4 Study Information 
	I Study Number 
	I Study Number 
	I Study Number 
	MSN-P0-732 

	Study Title 
	Study Title 
	Single Dose, Partial Replicate, Crossover Comparative Bioavailability Study of Mesalamine 800 mg Delayed-Release Tablets in Healthy Male and Female Volunteers I Fasting State 

	Clinical Site (Name & Address) 
	Clinical Site (Name & Address) 
	Algorithme Phan na Inc. 1200 Beaumont Ave. Mom1t-Royal, Quebec, Canada H3P 3Pl 

	P1incipal Investigato1· 
	P1incipal Investigato1· 
	Eric Sicard, M.D. Algoritlune Phanna Inc. 

	Dosing Dates 
	Dosing Dates 
	Group A (Subjects# 001 -045): Period 1: 2011/02/25 Period 2: 2011103/04 Period 3: 2011/03/ 11 Group B (Subjects# 046-090): Period 1: 2011/02/28 Period 2: 2011/03/07 Period 3: 2011/03/ 14 
	(b)(4) 


	Analytical Site (Name & Address) 
	Analytical Site (Name & Address) 
	Analytical Site (Name & Address) 

	I Analysis Dates Analytical Dil'ectm· Storage Peliod of Biostudy Samples (no. of days from the first day of sample collection to the last day of sample analysis) 
	I Analysis Dates Analytical Dil'ectm· Storage Peliod of Biostudy Samples (no. of days from the first day of sample collection to the last day of sample analysis) 
	21 A:i>r 11 to 22 May 11 86 Days (25 Feb 11 to 22 May 11) (Group A) 83 Days (28 Feb 11 to 22 May 11) (Group B) 
	I (b)(4) 


	Table 5. Product information 
	I Product 
	I Product 
	I Product 
	Test 
	Refe1·ence 

	I Tl·eatment ID 
	I Tl·eatment ID 
	T 
	R 

	I Product Name 
	I Product Name 
	Mesalamine Delayed Release 
	ASACOL ®HD (Mesalamine) 
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	Manufacturer Batch/Lot No. Manufacture Date Expiration Date Strength I Dosage Form I Bio-Batch Size Production Batch Size Potency (Assay) Content Uniformity (mean, %CV) Dose Administered Tablets USP Delayed Release Tablets Cadila Healthcare Limited, Procter & Gamble India Pharmaceuticals, Inc.* EMK150 March, 2010 800mg Delayed Release Tablets 101.0 % Acceptance value as per USP <905> is 3.2 800mg 442661S3 800mg Route ofAdministration Oral Oral 
	*Asacol HD was manufactured and marketed by Procter and Gamble (P&G) until Wamer Chilcott acquired P&G's portfolio of branded pham1aceutical products, including Asacol® HD on Aug 24, 2009. So in certificate of analysis of reference listed drug and Bioequivalence study repo1ts, Procter and Gamble Phamiaceuticals is indicated as name of manufacturer. However, as per c1ment "Approved Drug Products with Therapeutic Equivalence Evaluation" (Electronic Orange Book), Wamer Chilcott is identified as NDA holder for 
	Table 6. Study Design, Single-Dose Fasting Bioequivalence Study 
	Number of Subjects No. of Sequenc.es No. ofPeriods I No. ofTreatments No. of G1·oups I Washout Period Randomization Scheme Blood Sampling Times 
	Number of Subjects No. of Sequenc.es No. ofPeriods I No. ofTreatments No. of G1·oups I Washout Period Randomization Scheme Blood Sampling Times 
	Number of Subjects No. of Sequenc.es No. ofPeriods I No. ofTreatments No. of G1·oups I Washout Period Randomization Scheme Blood Sampling Times 
	Enrolled: 90 Dosed: 90 Completed: 88 Samples Analyzed: 88 Data Analyzed: 83* 3 3 2 2; 90 subjects were selected for inclusion in the study at the same clinical center. The subjects were divided into two groups, A (Subject lto 45) and B (Subject 46 to 90) for the test and reference treatments wider fasting condition. 7 days TR1R2: 2, 4, 9, 12, 15, 17, 19, 21 , 24, 26, 29, 32, 36, 39, 42, 45, 48, 51, 52, 56, 60, 62, 65, 68, 71 , 75, 77, 80, 83, 86, and 90. R1TR2: 3, 5, 8, 11, 14, 16, 22, 25, 30, 31, 35, 38, 4
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	I Blood Volume Collected/Sample 
	I Blood Volume Collected/Sample 
	I Blood Volume Collected/Sample 
	7 mUsample 

	Blood Sample Pmcessing/Storage 
	Blood Sample Pmcessing/Storage 
	Blood samples were collected in pre-cooled K3 EDTA Vacutainers. Within 30 minutes ofblood collection, samples were centrifuged at a temperature of4°C nominal and at approximately 1500g for 10 minutes. The plasma obtained was separated into duplicate polypropylene culture tubes labeled as Split #1 and Split #2 (in approximately equal vohune) within 90 minutes ofblood collection, when feasible. The samples were frozen in an upright position and retained in the clinic's freezers at a temperature of-50°C nomina

	IRB Approval 
	IRB Approval 
	Yes, approved on 01/31/2011 

	Informed Consent 
	Informed Consent 
	Yes, approved on 01/31/2011 

	Length ofFasting 
	Length ofFasting 
	12 hrs 

	Length of Confinement 
	Length of Confinement 
	48 hrs 

	Safety Monitoring 
	Safety Monitoring 
	Medical history, physical examinations, vital sign assessments, 12­lead electrocardiograms (ECG), clinical laboratory assessments, adverse event evaluation, and by general observations. 


	5
	* As per protocol (MSN-PO-732), Subject# I (DJ <>1are excluded from the phannacok.inetic & statistical analysis, since these subjects do not have thre.e consecutive samples with levels above LLOQ. 
	15 

	Comments on Study Design: 
	The primary targeted site of action of mesalamine is the colon. However mesalamine can be absorbed throughout the whole GI tract. Previous PK study and continuous systemic exposure ofmesalamine after mesalamine oral administration suggested that mesalamine is continuous abso1ption ofmesalamine throughout the GI tract. Thus PK profile similarity will provide info1mation ofmesalamine local availability. 
	The study design is acceptable. 
	According to guidance, applicants should have extensive sampling points around T max to have accurate estimation ofC max and T max, and at least four non-zero measurements of concentration are recommended before T max and between T max and 24 hours if possible. Thus, it is reasonable to exclude above subjects v.rithout three consecutive samples by the firm per guidance and per firm's protocol. However, to confum this result, the reviewer also conducted SAS analysis including all these subjects. The study ou
	15 
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	4.1.1.2 Clinical Results Table 7. Demographics Profile of Subjects Completing the Bioequivalence Study 
	Fasting Bioequivalence Study No. MSN-P0-732 
	Treatment Groups 
	Treatment Groups 
	Treatment Groups 

	Test Product N =88 
	Test Product N =88 
	Reference P1·oduc.t N =88 

	Age (years) 
	Age (years) 
	Mean± SD Range 
	40± 13 18 -66 
	40 ± 13 18 -66 

	TR
	< 18 
	0 
	0 

	Age Group.s 
	Age Group.s 
	18-40 41-64 65 -75 
	47 (53.4%) 40 (45.45%) 1 (1.1%) 
	47 (53.4%) 40 (45.45%) 1 (1.1 %) 

	TR
	>75 
	0 
	0 

	Sex 
	Sex 
	Male Female 
	53 (60.2%) 35 (39.8%) 
	53 (60.2%) 35 (39.8%) 

	TR
	Asian 
	0 
	0 

	TR
	Black 
	11 (12.5%) 
	11 (12.5%) 

	Race 
	Race 
	Caucasian Hispanic 
	76 (86.4%) 0 
	76 (86.4%) 0 

	TR
	Othe1· (America native ) 
	1 (1.1%) 
	1 (1.1%) 

	BMI 
	BMI 
	Mean +SD Range 
	25.09± 2.59 19.91 -29.82 
	25.09 ±2.59 19.91 -29.82 

	Othe1· Factors 
	Othe1· Factors 
	No 
	No 


	Table 8. Dropout Information, Fasting Bioequivalence Study 
	Subject No. Reason 
	I

	(b)(6 
	Withdrawn from study for safety reasons (toothache ofmoderate intensity). 
	Withdrawn from study for safety reasons (toothache ofmild intensity). 
	Period 
	Period 
	Period 
	Replaced? 

	1 
	1 
	No 

	2 
	2 
	No 
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	Table 9. Study Adverse Events, Fasting Bioequivalence Study 
	Study No. MSN-P0-732 System Organ Class MedDRA Term INJURY, POISONING AND PROCEDURAL COMPLICATIONS [n(o/o)] Vessel Puncture Site Reaction [n(o/o)] Vessel Puncture Site Haematoma [n(o/o)] Vessel Puncture Site Pain [n(o/o)] Procedural Dizziness [n(o/o)] Arthropod Bite [n(o/o)] Injury [n(o/o)] Procedural Complication [n(o/o)] Procedural Nausea [n(o/o)] !NERVOUS SYSTEM DISORDERS [n(o/o)] Headache [ n(o/o)] Somnolence [n(o/o)] Dizziness [n(o/o)] Dysgeusia [n(o/o)] Hypoaesthesia [n(o/o)] GASTROINTESTINAL DISORDER
	Study No. MSN-P0-732 System Organ Class MedDRA Term INJURY, POISONING AND PROCEDURAL COMPLICATIONS [n(o/o)] Vessel Puncture Site Reaction [n(o/o)] Vessel Puncture Site Haematoma [n(o/o)] Vessel Puncture Site Pain [n(o/o)] Procedural Dizziness [n(o/o)] Arthropod Bite [n(o/o)] Injury [n(o/o)] Procedural Complication [n(o/o)] Procedural Nausea [n(o/o)] !NERVOUS SYSTEM DISORDERS [n(o/o)] Headache [ n(o/o)] Somnolence [n(o/o)] Dizziness [n(o/o)] Dysgeusia [n(o/o)] Hypoaesthesia [n(o/o)] GASTROINTESTINAL DISORDER
	Study No. MSN-P0-732 System Organ Class MedDRA Term INJURY, POISONING AND PROCEDURAL COMPLICATIONS [n(o/o)] Vessel Puncture Site Reaction [n(o/o)] Vessel Puncture Site Haematoma [n(o/o)] Vessel Puncture Site Pain [n(o/o)] Procedural Dizziness [n(o/o)] Arthropod Bite [n(o/o)] Injury [n(o/o)] Procedural Complication [n(o/o)] Procedural Nausea [n(o/o)] !NERVOUS SYSTEM DISORDERS [n(o/o)] Headache [ n(o/o)] Somnolence [n(o/o)] Dizziness [n(o/o)] Dysgeusia [n(o/o)] Hypoaesthesia [n(o/o)] GASTROINTESTINAL DISORDER
	Test (N=88) 7 ( 8.0) 4 ( 4.5) 2 ( 2.3) 0 0 0 1 ( 1.1) 0 0 4 ( 4.5) 2 ( 2.3) 2 ( 2.3) 0 0 0 3 ( 3.4) 0 0 1 ( 1.1) 1 ( 1.1) 0 0 1 ( 1.1) 1 ( 1.1) 0 3 ( 3.4) 1 ( 1.1) 0 1 ( 1.1) 1 ( 1.1) 0 0 0 0 1 ( 1.1) 0 0 1 ( 1.1) 
	Reference (N=179) 14 ( 7.8) 3 ( 1.7) 3 ( 1.7) 5 ( 2.8) 2 ( 1.1) 1 ( 0.6) 0 1 ( 0.6) 1 ( 0.6) 15 ( 8.4) 10 ( 5.6) 4 ( 2.2) 2 ( 1.1) 2 ( 1.1) 1 ( 0.6) 10 ( 5.6) 3 ( 1.7) 3 ( 1.7) 1 ( 0.6) 1 ( 0.6) 2 ( 1.1) 2 ( 1.1) 1 ( 0.6) 0 1 ( 0.6) 9 ( 5.0) 4 ( 2.2) 4 ( 2.2) 2 ( 1.1) 0 7 ( 3.9) 5 ( 2.8) 1 ( 0.6) 1 ( 0.6) 2 ( 1.1) 1 ( 0.6) 1 ( 0.6) 0 
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	Study No. MSN-P0-732 System Organ Class MedDRA Term INVESTIGATIONS [n(%)] Neutrophil Cotmt Decreased [n(%)] MUSCULOSKELET AL AND CONNECTIVE TISSUE DISORDERS [n(%)] Alt hralgia [n(%)] Neck Pain [n(%)] EYE DISORDERS [n(%)] Eye Pmritus [n(%)] METABOLISM AND NUTRITION DISORDERS [n(%)] Decreased Appetite [n(%)] Subjects with at least one AE [n(%)] 
	Study No. MSN-P0-732 System Organ Class MedDRA Term INVESTIGATIONS [n(%)] Neutrophil Cotmt Decreased [n(%)] MUSCULOSKELET AL AND CONNECTIVE TISSUE DISORDERS [n(%)] Alt hralgia [n(%)] Neck Pain [n(%)] EYE DISORDERS [n(%)] Eye Pmritus [n(%)] METABOLISM AND NUTRITION DISORDERS [n(%)] Decreased Appetite [n(%)] Subjects with at least one AE [n(%)] 
	Study No. MSN-P0-732 System Organ Class MedDRA Term INVESTIGATIONS [n(%)] Neutrophil Cotmt Decreased [n(%)] MUSCULOSKELET AL AND CONNECTIVE TISSUE DISORDERS [n(%)] Alt hralgia [n(%)] Neck Pain [n(%)] EYE DISORDERS [n(%)] Eye Pmritus [n(%)] METABOLISM AND NUTRITION DISORDERS [n(%)] Decreased Appetite [n(%)] Subjects with at least one AE [n(%)] 
	Test (N=88) 1 ( 1.1) 1 ( 1.1) 1 ( 1.1) 0 1 ( 1.1) 1 ( 1.1) 1 ( 1.1) 1 ( 1.1) 1 ( 1.1) 17 ( 19.3) 
	Reference (N=179) 1 ( 0.6) 1 ( 0.6) 1 ( 0.6) 1 ( 0.6) 0 0 0 0 0 46(25.7) 


	Table 10. Protocol Deviations, Fasting Bioequivalence Study 
	Type 
	Type 
	Type 
	Sub.iect #s (Test) 
	I Subject #s (Ref.) (b)(6l(b)(6) 

	Blood sampling deviations 
	Blood sampling deviations 

	Blood sampling collection time mi.known 
	Blood sampling collection time mi.known 

	Blood sampling collection not done 
	Blood sampling collection not done 

	Blood sampling collection inconclusive 
	Blood sampling collection inconclusive 

	Concomitant medication consumption 
	Concomitant medication consumption 

	Xanthines deviation 
	Xanthines deviation 

	Early study deprutme 
	Early study deprutme 

	Omission ofdocumentation ofhealth status at 120-hour post-dose departw·e 
	Omission ofdocumentation ofhealth status at 120-hour post-dose departw·e 
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	Th e samp e o ff ev1a ion m e asmg s 1 y 
	une d t . th £ t. BE tt d 
	Subiect No. Period TRT Elapsed Time (Hr) Deviation (min) Different (%) Reason (b) (6f -1 R1 6 50 13.89 A ---1 R1 2 16 13.33 A 1 R1 ,._ 4 30 12.50 A--~ -3 R2 72 451 10.44 D ---­------1 T 2 11 9.17 A-T --1 R1 2 8 6.67 A 2 R2 4 15 6.25 A--2 R1 2 7 5.83 A -3 R2 36 -114 5.28 H -1 R1 2 6 5.00 A---­--2 R2 48 132 4.58 D----3 R2 48 -115 3.99 H 1 T 2 4 3.33 A---­--2 R2 4 8 3.33 A -3 ·R2 48 89 3.09 D -3 R2 4 7 2.92 A---­----1 R1 7 12 2.86 A 
	A: difficulty with vein/catheter; D: late/absent; H: Personal reason. 
	Note: There are 654 time deviations in collection of ambulatory blood samples during the fasting BE study. Only 10 (1.53%) time deviations have the difference ofsampling time more than 5% from scheduled time. Siµce all these time deviations are 0 concentration at the coll'esponding sampling time (except Subject i~} 30.28 ng/mL at 36 hrs), the reviewer still uses scheduled time for PK analysis. 
	Comments on Dropouts/Adverse Events/Protocol Deviations: 
	Fo1ty-one (41) (45.6%) ofthe ninety (90) subjects emolled in this stt1dy experienced a 
	total ofninety-six (96) adverse events. Of them, twenty-three (23) adverse events were 
	repo1ted after the administration ofthe test product and 73 adverse events were repo1ted 
	after the administration ofthe reference product. The intensity ofadverse events ranged 
	from mild to severe. Six (6) severe adverse events were observed. All adverse events 
	were followed until resolution except two severe adverse events (dry month and 
	increased neutrophil). 
	Two subjects experienced emesis during the course ofa BE study. Subject i~~who 
	received the RLD experienced vomiting at 15:00 hrs and Subject[~Iwho received the test 
	product experienced vomiting at 1: 00 since last dose. The onset time ofvomiting was 
	within two time median ofTmax (Test: 2 Xl6 hrs; RLD: 2 X 17 hrs). The fnm did not 
	delete these subjects in statistical analysis. Yet, the study outcomes remained to meet the 
	acceptance criteria ofreference-scaled analysis for AUCt, AUC8-48, and Cmax after 
	excluded these subjects. 
	Three (3) subjects experienced an adverse event that required the use ofconcomitant medications during the course ofthis study. Subject tbJlwho took acetaminophen, pro­amoxi and ibuprofen for tooth pain in period 1 was withdrawn. Subject C --Cbll Jwho took acetaminophen only were included in PK statistical analysis. There were no 
	61
	6
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	interaction found in the literature research between the mesalamine and acetaminophen. The use of this medication should not affect the bioequivalence assessment. 
	Ninety (90) normal male and female adults were enrolled in this fasting BE study. Two subjects were withdrawn. The sample time deviation was minor, therefore, scheduled times were used in reviewer’s analysis. The overall protocol deviation did not compromise the integrity of the study. 
	ANDA203286 Single-Dose Fasting Bioequivalence Study Review 
	4.1.1.3 Bioanalytical Results Table 11. Assay Validation-Within the Fasting Bioequivalence Study 
	I IPal'ametel' 
	I IPal'ametel' 
	I IPal'ametel' 
	Analyte 
	1 Standal'd Cul've Samples 

	IConcentl'ation (ng, mcg/mL) 
	IConcentl'ation (ng, mcg/mL) 
	1.00 
	2.00 
	5.00 
	20.0 
	40.0 
	100 
	250 
	600 
	1000 
	1200 

	IInter day Pl'ec.ision (%CV) 
	IInter day Pl'ec.ision (%CV) 
	2.6 
	5.0 
	4.6 
	3.5 
	3.4 
	3.4 
	2.8 
	3.0 
	3.9 
	4.2 

	IInter day Accul'acy (%Actual) 
	IInter day Accul'acy (%Actual) 
	100 
	99.2 
	99.4 
	101 
	100 
	101 
	101 
	100 
	99.4 
	98.1 

	ILineal'ity ILineal'ity Range (ng, mcg/mL) ISensitivity/LOQ (ng, mcg/mL) 
	ILineal'ity ILineal'ity Range (ng, mcg/mL) ISensitivity/LOQ (ng, mcg/mL) 
	0.9963310· 0.9999703 1.000 -1200 1.000 


	IParameter 
	IParameter 
	IParameter 
	Quality Contt·ol Samples 

	IConcentration (ng, mcg/mL) 
	IConcentration (ng, mcg/mL) 
	QC LOW 3.000 
	QCMEDIUM-2 50.00 
	QCMEDIUM-1 450.0 
	QC HIGH 900.0 

	IInter day Pl'ec.ision (%CV) 
	IInter day Pl'ec.ision (%CV) 
	6.5 
	5.1 
	5.4 
	5.3 

	IInter day Accuracy (%Actual) 
	IInter day Accuracy (%Actual) 
	99.4 
	98.7 
	99.7 
	99.6 


	Comments on Study Assay Validation: Acceptable. 
	Any intel'fe1ing peaks in chromatograms? 
	Any intel'fe1ing peaks in chromatograms? 
	Any intel'fe1ing peaks in chromatograms? 
	No 

	Wel'e 20% of chl'Omatograms included? 
	Wel'e 20% of chl'Omatograms included? 
	Yes, 20.48% ofchromatograms were included from Subject I ' (bJ < 51 

	Wel'e chl'Omatograms se1·ially 01· 1·andomly selected? 
	Wel'e chl'Omatograms se1·ially 01· 1·andomly selected? 
	Serially 


	Comments on Chromatograms: Acceptable. 
	Table 12. SOP's Dealing with Bioanalytical Repeats of Study Samples 
	SOP No. IEffective Date of SOP l._s_o_P_ T_i_tl_e_________________-1 (bJ<l S 1 R al . d . . .
	4

	I amp e ean ys1s an reportmg cntena 
	Table 13. Additional Comments on Repeat Assays 
	IWe1·e all SOPs followed? 
	IWe1·e all SOPs followed? 
	IWe1·e all SOPs followed? 
	Yes 

	IDid rK alc.ulation ofPK paramete1·s change the study outcome? 
	IDid rK alc.ulation ofPK paramete1·s change the study outcome? 
	No 

	IDoes the l'eviewer ag1·ee with the outcome of the l'epeat assays? 
	IDoes the l'eviewer ag1·ee with the outcome of the l'epeat assays? 
	Yes 

	I H no, l'eason for disagreement 
	I H no, l'eason for disagreement 
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	Summary/Conclusions, Study Assays: Acceptable. 
	4.1.1.4 Pharmacokinetic Results Table 14. Arithmetic Mean Pharmacokinetic Parameters 
	I. Combination ofgroup I and II: .Mean plasma concentrations are presented in Table 18 and Figure 1 .
	Test Reference 1 Reference 2 RatioTIR1 RatioT/R2 RatioR1/R2 Parameter Unit Mean CV% Mean CV% Mean CV% (T/R1) (T/R2) (R1/R2) AUCT (0­ng hr/ml 2859.065 62.55 2536.179 63.13 2630.538 90.46 1.13 1.09 0.96 120) AUC8-48 ng hr/ml 2401 .930 66.65 2094.071 59.20 1966.759 66.92 1.15 1.22 1.06 CMAX ng/ml 285.995 124.10 264.996 146.61 299.379 213.64 1.08 0.96 0.89 TMAX hr 16.000 17.000 16.000 0.94 1.00 1.06 c tompos1 e 
	Table
	TR
	Fasting Bioequivalence Study, Study No. MSN-P0-732 

	Parameter (units) 
	Parameter (units) 
	Test 
	Refe1·enc.e 
	T/R 

	Mean 
	Mean 
	%CV 
	Min 
	Max 
	Mean 
	O/o CV 
	Min 
	Max 

	I AUCO-t (0-120) (hr *ng/ml) I AUC8-48 (hr *ng/ml)** 
	I AUCO-t (0-120) (hr *ng/ml) I AUC8-48 (hr *ng/ml)** 
	2859.1 
	62.55 
	54.04 
	7644 
	2583.36 
	78.72 
	6.27 
	17015 
	1.11 

	2401.9 
	2401.9 
	66.65 
	54.04 
	6394 
	2030.42 
	63.29 
	13.3 
	5875.9 
	1.18 

	Cmax (ng/ml) 
	Cmax (ng/ml) 
	285.99 
	124.10 
	9.75 
	2374 
	282.19 
	187.8 
	1.58 
	3959 
	1.01 

	Tmax* (hr) 
	Tmax* (hr) 
	16.000 
	4 
	48 
	17 
	2 
	95 
	0.94 


	* Tmax values are presented as median, range **Since fnm did not calculate AUC8-48 according to new guidance, the reviewer did it 
	Table 15. Geometric Means and 90% Confidence Intervals -Firm Calculated 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Intervals Fasting Bioequivalence Study, Study No. MSN-PO-732 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Intervals Fasting Bioequivalence Study, Study No. MSN-PO-732 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Intervals Fasting Bioequivalence Study, Study No. MSN-PO-732 

	Pa rnmeter (units) 
	Pa rnmeter (units) 
	Ratio 
	90% C.I. 
	BE Limit Expansion (900/oCI) 

	AUCO-t(0-120)(h1· *ng/ml) 
	AUCO-t(0-120)(h1· *ng/ml) 
	1.18 
	100.66-139.12 
	48.43-206.48 

	AUCoo (hr *ng/ml) 
	AUCoo (hr *ng/ml) 
	1.17 
	98.63-137.81 
	55.79-179.25 

	Cmax (ng/ml) 
	Cmax (ng/ml) 
	1.22 
	102.61-147.3 
	45.8-218.32 
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	Table
	TR
	Mesalamine 800 mg delayed-1·elease tablet lx 800 mg Scaled Avera2e Bioequivalence Fasted Bioequivalence Study (MSN-PO-732) 

	Parameter 
	Parameter 
	Ratio 
	95% Upper bound CI 

	AU Ct 
	AU Ct 
	118.34% 
	-0.3629 

	AU Ci 
	AU Ci 
	116.59% 
	-0.2075 

	Cmax 
	Cmax 
	122.94% 
	-0.4024 


	Table 16. Geometric Means and 90% Confidence Intervals -Reviewer Calculated 
	Mesalamine Delayed Release Tablets USP .Dose 1 X 800 mg .Summary OfStatistical Analysis -Unscaled Data .Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Intervals .
	Fasting Bioequivalence Study, Study No. MSN-PO-732 
	Fasting Bioequivalence Study, Study No. MSN-PO-732 
	Fasting Bioequivalence Study, Study No. MSN-PO-732 

	Parameter (units) 
	Parameter (units) 
	Test 
	Reference 
	Ratio 
	90%C.I. 

	AUCO-t(0-120) (hr 
	AUCO-t(0-120) (hr 
	2201.32 
	1871.79 
	1.18 
	100.02 
	138.29 

	*ng/ml) 
	*ng/ml) 

	AUC8-48 (hr *ng/ml) 
	AUC8-48 (hr *ng/ml) 
	1829.86 
	1514.30 
	1.21 
	102.06 
	143.08 

	Cmax (ng/ml) 
	Cmax (ng/ml) 
	182.43 
	149.86 
	1.22 
	101.82 
	145.53 


	e erence-sca e ana1ys1s
	R fi 1 d 
	Lower 
	Lower 
	Upper 

	T/R 
	T/R 
	T/R 
	T/R 
	T/R 
	90% 

	90% 

	Criteria 

	Method 

	Ratio 
	Ratio 
	Ratio 
	Ratio 
	Cl 

	Cl 

	Bound 

	UsedParameter 
	s2wr 
	s2wr 
	sWR 

	OUTCOME LAUCT(O­
	1.18 
	0.8128045 
	Scaled/PE 
	Scaled/PE 
	Scaled/PE 
	Scaled/PE 
	NIA 

	NIA 

	0.6606511 

	-0.362881 
	PASS 
	120) LAUC8-48 
	120) LAUC8-48 
	120) LAUC8-48 
	NIA 

	0.8131452 

	PASS LC MAX 
	PASS LC MAX 
	1.21 

	NIA 
	NIA 
	0.6612052 

	-0.347193 
	Scaled/PE 
	NIA 
	NIA 
	0.8753424 

	PASS
	PASS
	1.23 

	NIA 
	NIA 
	0.7662244 

	-0.402449 
	Scaled/PE 
	Table 17. Additional Study Information, Fasting Study No. MSN-P0-732 
	I Root mean square e1Tor, AUCO-t I Root mean square etTOt', AUC8-48 I Root mean square etTOt', Cmax 
	I Root mean square e1Tor, AUCO-t I Root mean square etTOt', AUC8-48 I Root mean square etTOt', Cmax 
	I Root mean square e1Tor, AUCO-t I Root mean square etTOt', AUC8-48 I Root mean square etTOt', Cmax 
	0.6649 0.6782 0.7883 

	I 
	I 
	Test 
	Reference 1 
	Reference 2 

	I Indicate the number ofsubjects with the following: 
	I Indicate the number ofsubjects with the following: 

	I measurable dmg concentrations at 0 hr 
	I measurable dmg concentrations at 0 hr 
	0 
	2* 
	0 

	I til'St measurable drug concentration as Cmax 
	I til'St measurable drug concentration as Cmax 
	0 
	0 
	l** 

	I Were the subjects dosed as mo1·e than one grnup? 
	I Were the subjects dosed as mo1·e than one grnup? 
	2 
	2 
	2 


	*Subject I 
	*Subject I 
	*Subject I 
	(b)(6~hadpre-dose concentration 1.276 ng/mL (period II) and 2.852 ng/mL (period II), 
	-

	respectively. Their pre-dose concentration were much less than 5% ofcoITesponding Cmax (Subject 
	respectively. Their pre-dose concentration were much less than 5% ofcoITesponding Cmax (Subject 
	(15) (S) 

	187.5 ng/mL X 5% = 9.375 ng/mL; Subject 
	187.5 ng/mL X 5% = 9.375 ng/mL; Subject 
	l~f 101.5 ng/mL X 5%= 5.075 ng/mL). Thus, these two 

	subjects are included in data analysis. 
	subjects are included in data analysis. 


	ANDA203286 .Single-Dose Fasting Bioequivalence Study Review .
	** Only one sample in Subject l~lwas measured with Cmax at the first time point (2 hr post-dose) ofa concentration-time curve followmg the reference 2 treatment. The first time point is far away from Tmax in this fasting BE study, which is 16 hrs in the test and reference 2 products. There is no question about whether it is insufficient early sampling time to measure a flue Cmax. Moreover, study outcome me.ets the evaluation criteria ofreference-scaled analysis for AUCt and Cmax for the fasting BE study whe
	II. Analyzing the data for each group separately (Information only) 
	The film selected 90 subjects for this fasting BE study. The subjects were divided into two groups, A and B, for this clinical study. Based on the statistical analysis for the group * treatment, all PK parameters showed that the treatment* group interaction term was not significant (p > 0.1). As per the DB practice (see Attachment II), the statistical analysis should be perfo1med on groups 1 and 2 data combined. However, reviewer still analyzed the data for each group separately for infonnation propose only
	Group I (Subject 1 to 45): 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summary OfStatistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Inte1"Vals Fasting Bioequivalence Study, Study No. MSN-P0-732 I Parnmeter (units) Test Reference Ratio 900/oC.I. AUCO-t (0-120) (hr 2244.21 1968.37 1.14 93.76 138.65 *ng/ml) I AUCoo (hr *ng/ml) 2698.10 2522.86 1.07 87.57 130.61 AUC8-48 (hr *ng/ml) 1842.78 1573.65 1.17 95.04 144.28 Cmax (ng/ml) 172.99 146.77 1.18 94.91 146.37 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summary OfStatistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Inte1"Vals Fasting Bioequivalence Study, Study No. MSN-P0-732 I Parnmeter (units) Test Reference Ratio 900/oC.I. AUCO-t (0-120) (hr 2244.21 1968.37 1.14 93.76 138.65 *ng/ml) I AUCoo (hr *ng/ml) 2698.10 2522.86 1.07 87.57 130.61 AUC8-48 (hr *ng/ml) 1842.78 1573.65 1.17 95.04 144.28 Cmax (ng/ml) 172.99 146.77 1.18 94.91 146.37 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summary OfStatistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Inte1"Vals Fasting Bioequivalence Study, Study No. MSN-P0-732 I Parnmeter (units) Test Reference Ratio 900/oC.I. AUCO-t (0-120) (hr 2244.21 1968.37 1.14 93.76 138.65 *ng/ml) I AUCoo (hr *ng/ml) 2698.10 2522.86 1.07 87.57 130.61 AUC8-48 (hr *ng/ml) 1842.78 1573.65 1.17 95.04 144.28 Cmax (ng/ml) 172.99 146.77 1.18 94.91 146.37 


	Parameter 
	Parameter 
	Parameter 
	TIR Ratio 
	Lower 90% Cl 
	Upper 90% Cl 
	s2wr 
	sWR 
	Criteria Bound 
	Method Used 
	OUTCOME 

	LAU CT 
	LAU CT 
	1.16 
	NIA 
	NIA 
	0.4282745 
	0.6544268 
	-0.188609 
	Scaled/PE 
	PASS 

	LAUCI 
	LAUCI 
	1.07 
	NIA 
	N/A 
	0.1489786 
	0.3859774 
	-0035977 
	Scaled/PE 
	PASS 

	LAUCS-48 
	LAUCS-48 
	1.18 
	NIA 
	N/A 
	0.4612445 
	0.6791499 
	-0.187287 
	Scaled/PE 
	PASS 

	LC MAX 
	LC MAX 
	1.19 
	NIA 
	N/A 
	0.6378867 
	0.7986781 
	-0.292949 
	Scaled/PE 
	PASS 


	Group II (Subject 46 to 90): 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summary OfStatistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Inte1"Vals I Fasting Bioequivalence Study, Study No. MSN-PO-732 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summary OfStatistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Inte1"Vals I Fasting Bioequivalence Study, Study No. MSN-PO-732 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summary OfStatistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Inte1"Vals I Fasting Bioequivalence Study, Study No. MSN-PO-732 

	Parnmeter (units) 
	Parnmeter (units) 
	Test 
	Reference 
	Ratio 
	900/oC.I. 

	AUCO-t (hr *ng/ml) 
	AUCO-t (hr *ng/ml) 
	2155.80 
	1777.55 
	1.21 
	93.35 
	157.56 

	AUCoo (hr *ng/ml) 
	AUCoo (hr *ng/ml) 
	2781.95 
	2246.79 
	1.24 
	97.21 
	157.72 
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	I AUC8-48 (hr *ng/ml) 
	I AUC8-48 (hr *ng/ml) 
	I AUC8-48 (hr *ng/ml) 
	1817.23 
	1457.79 
	1.25 
	95.22 
	163.20 

	I C max (ng/ml) 
	I C max (ng/ml) 
	192.41 
	152.90 
	1.26 
	94.41 
	167.73 


	Reference scaled analysis 
	Parameter 
	Parameter 
	Parameter 
	TIR Ratio 
	Lower 90% Cl 
	Upper 90% Cl 
	s2wr 
	sWR 
	Criteria Bound 
	Method Used 
	OUTCOME 

	LAU CT 
	LAU CT 
	1.21 
	NIA 
	N/A 
	0.9022135 
	0.9498492 
	-0.420495 
	Scaled/PE 
	PASS 

	LAUCI 
	LAUCI 
	1.28 
	NIA 
	NIA 
	0.6671145 
	0.8167708 
	-0.217885 
	Scaled/PE 
	FAIL 

	LAUC8-48 
	LAUC8-48 
	1.25 
	NIA 
	NIA 
	0.8759331 
	0.935913 
	-0.377326 
	Scaled/PE 
	PASS 

	LC MAX 
	LC MAX 
	1.26 
	NIA 
	NIA 
	0.9079809 
	0.9528803 
	-0.378886 
	Scaled/PE 
	FAIL 


	Note: The results showed that the group I passed BE requirement, while group II failed in Cmax. The bioequivalence was demonstrated in one ofthe groups. The results for each group separately are adequate per DB recommendation that equivalence can be demonstrated in one ofthe groups, provided that the group meets minimum requirements for a complete bioequivalence study (see attachment II). 
	Comments on Pharmacokinetic and Statistical Analysis: 
	1. .Only 2 (0.8%) samples at 0 hr sampling point had pre-dose concentrations in two (bJ<SI 
	out of 83 subjects. However, these two pre-dose concentrations 

	are less than 5% ofthe cotTesponding Cmax. As per General BA/BE guidance, the finn included these subjects in the statistical analysis. 
	2. .
	2. .
	2. .
	CuITently DB does not have a procedure for analyzing the reference-scaled data with groups in the study design. A statistical consult has been requested for the ANDA 091073 regarding analyzing group effect in a reference-scaled average bioequivalence study design. 

	3. .
	3. .
	3. .
	The reviewer first analyzed the group*treatment interaction te1m using the procedure implemented for the traditional average bioequivalence studies. The statistical analyses showed that the treatment*group interaction tenn was not significant for Cmax (p = 0.7582), AUCt (p=0.7529), and AUC84 8 (p= 0.7602). Therefore, per the DB practice (see Attachment II), the reviewer perfonned statistical analysis on groups 1 and 2 data combined since they meet the following criteria: 

	• .
	• .
	• .
	the clinical study takes place at one site; 

	• .
	• .
	all study subjects have been recmited from the same emollment pool; 

	• .
	• .
	all of the subjects have similar demographics; 

	• .
	• .
	all emolled subjects are randomly assigned to treatment groups at study outset. 




	ANDA 203286. Single-Dose Fasting Bioequivalence Study Review. 
	4.. The current DB’s approach calls for using scaled average BE with a point estimate constraint (4.7 Section, Attachment I), in order to be considered bioequivalent to the RLD, the test drug must pass the following two conditions: 
	2YR  
	2

	T sWR 
	Y 

	i. A 95% upper confidence bounds for must be less than or equal to 0. 
	ii. The point estimate (test/reference geometric mean ratio) must fall within [0.80, 1.25]. 
	If sWR (the estimated within-subject standard deviation on the log scale for the RLD) is greater than or equal to 0.294 (meaning that sWR squared is greater than or equal to 0.086436), the reference-scaled approach could be used for establishing bioequivalence. In this case, the firm proposed to use the scaled ABE approach in the study protocol if the CVWR of the reference drug was higher than 
	30% for the PK parameters, AUCT, AUC∞, and Cmax. Since sWRs are greater 
	than 0.294 for AUCt (0.6649), AUC8-48 (0.6782), and Cmax (0.7883), the firm used reference scaled approach for all PK parameters (Table 15). The 95% Upper confidence bounds for AUCt, AUC8-48, and Cmax for Mesalamine in the fasting BE study are all negative (AUCt: -0.362881, AUC8-48: -0.347193, and Cmax: ­0.402449). The results of scaled ABE approach calculated by the firm meet the first condition under fasting condition. The point estimates for Mesalamine fall 8-48: 1.21, and Cmax: 1.23) when scaled data ar
	16
	within 0.8-1.25, (AUCt: 1.18, AUC

	5.. 
	5.. 
	5.. 
	As per FDA guidance, log-transformed AUC8-48 the PK parameter is recommended to be evaluated for both fasting and fed studies. Moreover, the partial AUC is more discriminative and sensitive to formulation changes than Cmax or total AUC. The reviewer, thus, conducted SAS analysis for AUC8-48 for fasting study in addition to standard calculation of AUC0-t and Cmax. The result indicates that AUC8-48 for the combined group (I and II) or group I all meet BE acceptance criteria using reference-scaled analysis in 

	6. 
	6. 
	As per protocol (MSN-P0-732), Subject# 


	are excluded from 
	Figure

	the pharmacokinetic & statistical analysis, since these subjects do not have three 
	consecutive samples with levels above LLOQ. According to guidance, 
	applicants should have extensive sampling points around T max to have accurate 
	estimation of C max and T max, and at least four non-zero measurements of 
	concentration are recommended before T max and between T max and 24 hours if 
	possible. Thus, it is reasonable to exclude above subjects without three 
	consecutive samples by the firm. Moreover, the study outcomes remain to meet 
	the evaluation criteria of reference-scaled analysis for AUCt, AUC8-48, and 
	Cmax when including above subjects as follows: 
	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA (N=88) 
	Reviewer adds AUC8-48 in statistical analysis according to Guidance. 
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	Lower 
	Upper 
	T/R 
	90% 
	90% 
	Criteria 
	Method 
	Parameter 
	Ratio 
	Cl 
	Cl 
	s2wr 
	sWR 
	Bound 
	Used 
	OUTCOME 
	LAUCT 
	1.18 
	96.45 
	140.32 
	0.9644225 
	0.9820501 
	-0.55688 
	Scaled/PE 
	PASS 
	LAUC8-48 
	LAUC8-48 
	1.18 

	97.37 
	142.81 
	1.031554 
	1.0156545 
	-0.598868 
	Scaled/PE 
	PASS 
	LCMAX 
	1.21 
	143.50
	98.58 
	0.9359739 
	0.9674575 
	-0.522459 
	Scaled/PE 
	PASS 
	The fasting study met the BE acceptance criteria ofreference scaled analysis for log­t:ransf01med Cmax, AUCO-t, and AUCs4 s ofMesalamine Delayed Release Tablets. The fasting BE study is acceptable. 
	Summary and Conclusions, Single-Dose Fasting Bioequivalence Study: Acceptable 
	Table 18. Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study 
	Table
	TR
	Test (n=83) 
	Reference 1 (n=83) 
	Reference 2 (n=-83) 
	RatioTR1 
	RatioTR2 
	RatioR1R2 

	Time (hr) 
	Time (hr) 
	Mean (ng/ml) 
	CV% 
	Mean (ng/ml) 
	CV0.4 
	Mean (ng/ml) 
	CV% 
	(T/R1) 
	(T/R2) 
	(R1/R2) 

	0.00 
	0.00 
	0.05 
	686.42 
	0.00 
	0.00 

	2.00 
	2.00 
	0.18 
	590.69 
	4.17 
	911.04 
	5.12 
	911 .04 
	0.04 
	0.04 0.04 0.19 0.39 0.94 
	0.82 

	4.00 
	4.00 
	2.16 
	363.64 
	21 .79 
	613.16 
	51 .51 
	843.50 
	0.10 
	0.42 

	6.00 
	6.00 
	34.34 
	279.46 
	56.43 
	629.99 
	184.89 
	348.53 
	0.61 
	0.31 

	7.00 
	7.00 
	42.64 
	275.55 
	53.26 
	347.59 
	110.72 
	307.76 
	0.80 
	0.48 

	8.00 
	8.00 
	57.59 
	269.41 
	77.45 
	334.67 
	61 .52 
	282.46 
	0.74 
	1.26 

	9.00 
	9.00 
	57.58 
	365.40 
	57.92 
	239.19 
	39.41 
	215.65 
	0.99 
	1.46 
	1.47 

	10.00 
	10.00 
	54.58 
	189.86 
	55.67 
	189.29 
	44.58 
	160.60 
	0.98 
	1.22 
	1.25 

	11.00 
	11.00 
	79.69 
	162.41 
	71.63 
	156.74 
	56.29 
	150.57 
	1.11 
	1.42 
	1.27 

	12.00 
	12.00 
	85.93 
	142.35 
	82.27 
	127.53 
	59.21 
	141.08 
	1.04 
	1.45 
	1.39 

	13.00 
	13.00 
	90.25 
	13001 
	87.76 
	117.76 
	59.32 
	136.94 
	1.03 
	1.52 
	1.48 

	14.00 
	14.00 
	88.45 
	121.98 
	92.39 
	113.76 
	60.06 
	123.31 
	0.96 
	1.47 
	1.63 

	15.00 
	15.00 
	87.77 
	112.53 
	99.51 
	125.91 
	60.93 
	109.36 
	0.88 
	1.44 
	1.63 

	16.00 
	16.00 
	85.09 
	10807 
	89.86 
	113.54 
	67.94 
	123.08 
	1.01 
	1.25 
	1.26 

	17.00 
	17.00 
	80.74 
	103.61 
	80.71 
	103.83 
	64.24 
	90.60 
	1.06 
	1.26 
	1.19 

	18.00 
	18.00 
	74.38 
	110.93 
	72.71 
	98.48 
	64.86 
	92.34 
	1.06 
	1.16 
	1.09 

	20.00 
	20.00 
	67.67 
	108.37 
	71 .37 
	103.05 
	66.62 
	99.51 
	0.96 
	1.03 
	1.07 

	22.00 
	22.00 
	66.48 
	107.37 
	66.32 
	102.30 
	66.61 
	101.42 
	1.00 
	1.00 
	1.00 

	24.00 
	24.00 
	79.50 
	105.75 
	81.92 
	100.60 
	84.31 
	106.71 
	0.97 
	0.94 
	0.97 

	28.00 
	28.00 
	73.01 
	97.18 
	69.70 
	72.56 
	79.15 
	101.02 
	1.02 
	0.92 
	0.88 

	32.00 
	32.00 
	48.86 
	90.72 
	51.66 
	96.92 
	44.65 
	117.09 
	0.95 
	1.09 
	1.16 

	36.00 
	36.00 
	35.44 
	111.86 
	42.28 
	111.78 
	30.01 
	129.55 
	0.84 
	1.18 
	1.41 

	48.00 
	48.00 
	20.43 
	144.30 
	24.59 
	152.71 
	16.63 
	187.69 
	0.83 
	1.23 
	1.48 

	72.00 
	72.00 
	3.92 
	287.82 
	3.34 
	323.16 
	2.46 
	349.68 
	1.17 
	1.59 
	1.36 
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	Table
	TR
	Test (n=83) 
	Reference 1 (n=83) 
	Reference 2 (n=83) 
	RatioTR1 
	RatioTR2 
	RatioR1R2 

	Time (hr) 
	Time (hr) 
	Mean (ng/ml) 
	CV% 
	Mean (ng/ml) 
	CV% 
	Mean (ng/ml) 
	CV% 
	(T/R1 ) 
	(T/R2) 
	(R1/R2) 

	96.00 
	96.00 
	1.19 
	258.38 
	2.52 
	547.06 
	0.52 
	275.01 
	0.47 
	2.29 
	4.85 

	120.00 
	120.00 
	1.07 
	540.67 
	0.18 
	57403 
	0.15 
	490.67 
	5.94 
	7.13 
	1.20 
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	Figure 1. Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study 
	Figure
	Figure
	Figure
	ANDA203286 Single-Dose Fed Bioequivalence Study Review 
	4.1.2 Single-dose Fed Bioequivalence Study 
	4.1.2.1 Study Design Table 19. Study Information 
	Study Number 
	Study Number 
	Study Number 
	MSN-P0-733 

	Study Title 
	Study Title 
	Single Dose, Pa1tial Replicate, Crossover Comparative Bioavailability Study of Mesalamine 800 mg Delayed-Release Tablets in Healthy Male and Female Volunteers I Fed State 

	Clinical Site (Name & Address) 
	Clinical Site (Name & Address) 
	Algorithme Phanna Inc. 1200 Beaumont Ave. Mom1t-Royal, Quebec, Canada H3P 3PI 

	P1incipal Investigato1· 
	P1incipal Investigato1· 
	Eric Sicard, M.D. Algorithme Phanna Inc. 

	Dosing Dates 
	Dosing Dates 
	Group A (Subjects# 001-003, 005-038, 040-042): Period I: 2011/03/01 Period 2: 2011/03/08 Period 3: 2011/03/15 Group B (Subj ects# 004, 039, 043-090): Period I: 2011/03/16 Period 2: 2011/03/23 Period 3: 2011/03/30 ·


	L_______________------------------------.(b)(4J 
	Analytical Site 
	(Name & Address) 
	._I_An_a_ly_s_is_D_a_te_s_________.,_2_5_M_ay_ 1_1_to_2_5_Jt_u_1_1_1______________,b)( 
	l 
	14 
	Analytical Directm· 
	Storage Peliod of Biostudy Samples 
	(no. of days from the first day of 
	116 Days (01 Mar 11 to 25 Jtm 11) (Group A) .sample collection to the last day of .
	IOI Days (16 Mar 11 to 25 Jm1 11) (Group B) .sample analysis) .
	Table 20. Product Information 
	Table 20. Product Information 
	Table 20. Product Information 

	IProduct 
	IProduct 
	Test 
	Refe1·ence 

	ITl·eatment ID 
	ITl·eatment ID 
	T 
	R 

	IProduc.t Name 
	IProduc.t Name 
	Mesalamine Delayed Release Tablets USP 
	ASACOL ®HD (Mesalamine) Delayed Release Tablets 

	IManufacture1· 
	IManufacture1· 
	Cadila Healthcare Limited, India 
	Procter & Gamble Phannaceuticals, Inc. 


	ANDA203286 .Single-Dose Fed Bioequivalence Study Review .
	Batch/Lot No. Manufacture Date Expiration Date Strength I Dosage Form I Bio-Batch Size Production Batch Size Potency (Assay) Content Uniformity (mean, %CV) Dose Administered Route ofAdministration EMK150 Delayed Release Tablets 101.0 % Acceptance value as <905> is 3.2 800mg Oral 442661S3 800mg Oral 
	Table 21. Study Design, Single-Dose Fed Bioequivalence Study 
	No. ofSubjects No. ofSequenc.es No. ofPetiods No. ofTreatments No. of Groups Washout Period Randomization Scheme I Blood Sampling Times Blood Volume Collected/Sample 
	No. ofSubjects No. ofSequenc.es No. ofPetiods No. ofTreatments No. of Groups Washout Period Randomization Scheme I Blood Sampling Times Blood Volume Collected/Sample 
	No. ofSubjects No. ofSequenc.es No. ofPetiods No. ofTreatments No. of Groups Washout Period Randomization Scheme I Blood Sampling Times Blood Volume Collected/Sample 
	Enrolled: 90 Dosed: 90 Completed: 83 (7 subject d1·opped out or withdrawn) Samples Analyzed: 83 Data Analyzed: 70* 3 3 2 2, 90 subjects were selected for inclusion in the study at the same clinical center. The subjects were divided into two groups, A (Subject 001-003, 005-038, and 040-042) and B (Subject 004, 039, 043-090) for the test and reference treatments under fed condition. 7 days TR1R2: 3, 5, 7, 11, 15, 18, 20, 24, 25, 30, 32, 34, 39, 41 , 44, 48, 49, 54, 56, 59, 63, 64, 67, 70, 74, 77, 81, 82, 86, 


	Blood Sample P.-ocessing/Storage 
	Blood Sample P.-ocessing/Storage 
	Blood Sample P.-ocessing/Storage 
	Blood samples were collected in pre-cooled K3 EDTA Vacutainers. Within 30 minutes ofblood collection, samples were centrifuged at a temperature of4°C nominal and at approximately 1500g for 10 minutes. The plasma obtained was separated into duplicate polypropylene culture tubes labeled as Split #1 and Split #2 (in approximately equal volume) within 90 minutes ofblood collection, when feasible. The samples were frozen in an upright position and retained in the clinic's freezers at a temperature of-50°C nomina

	IRB Approval 
	IRB Approval 
	Yes, approved on 01/31/2011 

	Informed Consent 
	Informed Consent 
	Yes, approved on 01/31/2011 

	Length ofFasting Befo1·e Meal 
	Length ofFasting Befo1·e Meal 
	10 hrs 

	Length of Confmement 
	Length of Confmement 
	48 hrs 

	Safety Monitoring 
	Safety Monitoring 
	Medical history, physical examinations, vital sign assessments, 12­lead electrocardiograms (ECG), clinical laboratory assessments, adverse event evaluation, and by general observations. 
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	*As per protocol (MSN-PO-733), subject#! ><! are excluded from the pharmacokinetic & statistical analysis, since these subjects do not have three consecutive samples with levels above LLOQ• 
	10
	5
	17

	Standard FDA Meal Used? 
	Yes 
	I

	Comments on Study Design: 
	The study design is acceptable. 
	According to guidance, applicants should have extensive sampling points around T max to have accurate estimation ofC max and T max, and at least four non-zero measurements of concentration are recommended before T max and between T max and 24 hours if possible. Thus, it is reasonable to exclude above subjects v.rithout three consecutive samples by the firm per guidance and per firm's protocol. However, to confum this result, the reviewer also conducted SAS analysis including all these subjects. The study ou
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	4.1.2.2 Clinical Results .Table 22. Demographics Profile of Subjects Completing the Bioequivalence Study .
	Fed Bioequivalence Study No. MSN-PO-733 
	Treatment Groups 
	Treatment Groups 
	Treatment Groups 

	Test Product 
	Test Product 
	Reference P1·oduc.t 

	TR
	N =83 
	N =83 

	Age 
	Age 
	Mean± SD 
	38 ± 12 
	38 ± 12 

	(years) 
	(years) 
	Range 
	20 -66 
	20 -66 

	TR
	< 18 
	0 
	0 

	TR
	18-40 
	43 (51.81%) 
	43 (51.81%) 

	Age Group.s 
	Age Group.s 
	41-64 
	39 (46.99%) 
	39 (46.99%) 

	TR
	65-75 
	1 (1.2%) 
	1 (1.2%) 

	TR
	> 75 
	0 
	0 

	Sex 
	Sex 
	Male 
	57 (68.7%) 
	57 (68.7%) 

	TR
	Female 
	26 (31.3%) 
	26 (31.3%) 

	TR
	Asian 
	0 
	0 

	TR
	Black 
	7 (8.4%) 
	7 (8.4%) 

	Race 
	Race 
	Caucasian 
	73 (88.0%) 
	73 (88.0%) 

	TR
	Hispanic 
	0 
	0 

	TR
	Othe1· 
	2 (2.4%) 
	2 (2.4%) 

	BMI 
	BMI 
	Mean +SD 
	24.51 ±3.08 
	24.51 ± 3.08 

	TR
	Range 
	18.62 -29.98 
	18.62 -29.98 

	Other Factors 
	Other Factors 
	No 
	No 


	Table 23. Dropout Information, Fed Bioequivalence Study 
	Subject No. 
	Subject No. 
	Subject No. 
	(b)(6) 
	Reason Withdrawn from study for safety reasons (haemoglobin decreased ofmild intensity). 
	Period 2 
	Replaced? No 

	TR
	Withdrew consent from study for reasons not related to clinical event. 
	2 
	No 

	TR
	Withdrew consent from study for reasons not related to clinical event. 
	2 
	No 

	TR
	Withdrew consent from study for reasons not related to clinical event. 
	1 
	No 

	TR
	Withdrawn from study for safety reasons (haemoglobin decreased ofmild intensity). 
	2 
	No 

	TR
	Withdrawn from study for reasons other 
	2 
	No 
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	than safety (positive ethanol test). Withdrawn from study for safety 
	2. 
	No 
	reasons (injury of moderate intensity). 
	Figure
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	Table 24. Study Adverse Events, Fed Bioequivalence Study 
	Study No. MSN-P0-733 System Organ Class MedDRA Term !NERVOUS SYSTEM DISORDERS [n(%)] Headache [ n(%)] Somnolence [ n(%)] Dizziness [n(%)] Paraesthesia [ n(%)] Vision Bluned [n(%)] INJURY, POISONING AND PROCEDURAL COMPLICATIONS [n(%)] Vessel Puncture Site Reaction [n(%)] Vessel Puncture Site Haematoma [n(%)] Vessel Puncture Site Pain [n(%)] Injury [n(%)] Procedmal Complication [n(%)] Procedural Dizziness [n(%)] GASTROINTESTINAL DISORDERS [n(%)] Abdominal Distension [ n(%)] Abdominal Pain [n(%)] Diall'hoea [ 
	Study No. MSN-P0-733 System Organ Class MedDRA Term !NERVOUS SYSTEM DISORDERS [n(%)] Headache [ n(%)] Somnolence [ n(%)] Dizziness [n(%)] Paraesthesia [ n(%)] Vision Bluned [n(%)] INJURY, POISONING AND PROCEDURAL COMPLICATIONS [n(%)] Vessel Puncture Site Reaction [n(%)] Vessel Puncture Site Haematoma [n(%)] Vessel Puncture Site Pain [n(%)] Injury [n(%)] Procedmal Complication [n(%)] Procedural Dizziness [n(%)] GASTROINTESTINAL DISORDERS [n(%)] Abdominal Distension [ n(%)] Abdominal Pain [n(%)] Diall'hoea [ 
	Study No. MSN-P0-733 System Organ Class MedDRA Term !NERVOUS SYSTEM DISORDERS [n(%)] Headache [ n(%)] Somnolence [ n(%)] Dizziness [n(%)] Paraesthesia [ n(%)] Vision Bluned [n(%)] INJURY, POISONING AND PROCEDURAL COMPLICATIONS [n(%)] Vessel Puncture Site Reaction [n(%)] Vessel Puncture Site Haematoma [n(%)] Vessel Puncture Site Pain [n(%)] Injury [n(%)] Procedmal Complication [n(%)] Procedural Dizziness [n(%)] GASTROINTESTINAL DISORDERS [n(%)] Abdominal Distension [ n(%)] Abdominal Pain [n(%)] Diall'hoea [ 
	Test (N=88) 12 ( 13.6) 6 ( 6.8) 5 ( 5. 7) 1 ( 1.1) 0 0 6 ( 6.8) 2 ( 2.3) 3 ( 3.4) 1 ( 1.1) 0 0 0 10( 11 .4) 3 ( 3.4) 2 ( 2.3) 1 ( 1.1) 2 ( 2.3) 2 ( 2.3) 0 1 ( 1.1) 1 ( 1.1) 1 ( 1.1) 0 2 ( 2.3) 2 ( 2.3) 0 0 0 0 3 ( 3.4) 2 ( 2.3) 1 ( 1.1) 0 2 ( 2.3) 1 ( 1.1) 0 1 ( 1.1) 2 ( 2.3) 1 ( 1.1) 
	Reference (N=174) 16 ( 9.2) 9 ( 5.2) 5 ( 2.9) 1 ( 0.6) 1 ( 0.6) 1 ( 0.6) 18 ( 10.3) 8 ( 4.6) 3 ( 1.7) 3 ( 1.7) 2 ( 1.1) 1 ( 0.6) 1 ( 0.6) 12 ( 6.9) 2 ( 1.1) 3 ( 1.7) 4 ( 2.3) 2 ( 1.1) 2 ( 1.1) 3 ( 1.7) 1 ( 0.6) 0 0 1 ( 0.6) 5 ( 2.9) 2 ( 1.1) 1 ( 0.6) 1 ( 0.6) 1 ( 0.6) 1 ( 0.6) 3 ( 1.7) 1 ( 0.6) 1 ( 0.6) 1 ( 0.6) 4 ( 2.3) 2 ( 1.1) 2 ( 1.1) 0 4 ( 2.3) 2 ( 1.1) 
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	System Organ Class MedDRA Term Alopecia [ n(o/o)] Ecchymosis [n(o/o)] Rash [n(o/o)] INVESTIGATIONS [n(o/o)] Haemoglobin Decreased [ n(o/o)] Blood Potassium Increased [n(o/o)] Neutrophil Cow1t Increased [n(o/o)] Subjects with at least one AE [n(o/o)] 
	System Organ Class MedDRA Term Alopecia [ n(o/o)] Ecchymosis [n(o/o)] Rash [n(o/o)] INVESTIGATIONS [n(o/o)] Haemoglobin Decreased [ n(o/o)] Blood Potassium Increased [n(o/o)] Neutrophil Cow1t Increased [n(o/o)] Subjects with at least one AE [n(o/o)] 
	System Organ Class MedDRA Term Alopecia [ n(o/o)] Ecchymosis [n(o/o)] Rash [n(o/o)] INVESTIGATIONS [n(o/o)] Haemoglobin Decreased [ n(o/o)] Blood Potassium Increased [n(o/o)] Neutrophil Cow1t Increased [n(o/o)] Subjects with at least one AE [n(o/o)] 
	Study No. MSN-P0-733 
	Test (N=88) 0 1 ( 1.1) 0 0 0 0 0 24 ( 27.3) 
	Reference (N=174) 1 ( 0.6) 0 1 ( 0.6) 5 ( 2.9) 3 ( 1.7) 1 ( 0.6) 1 ( 0.6) 51 ( 29.3) 


	Table 25. Protocol Deviations, Fed Bioequivalence Study 
	Type Subject #s (Test) JSubject #s (Ref.) (b)(6!Blood sampling time deviations (b)(6)' Blood sampling not done Blood collection tin1e not known Concomitant medication c.onsumption Subject used a moisturizer 3 days prior to dosing Subjects were given an optional snack too late and therefore did not fast ovemight for at least 10 hours Subject received his critical meal I minute late. The regular breakfast was not standardized compared to other subjects and periods. Health status ofsubject was not questioned b
	The sample of time deviation in the fed BE study 
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	Subject No. Period (b)(6~ 2 
	Subject No. Period (b)(6~ 2 
	Subject No. Period (b)(6~ 2 
	TRT T 
	Ela sed time 2 
	hr 
	Deviati on min 9 
	Different o/o 7.50 
	Reason A 

	1 
	1 
	T 
	2 
	5 
	4.17 
	-
	A 

	1 
	1 
	R1 
	2 
	5 
	4.17 
	A 

	3 
	3 
	R2 
	6 
	15 
	4.17 
	B 

	2 
	2 
	R1 
	12 
	25 
	3.47 
	A 

	2 
	2 
	T 
	2 
	4 
	-­
	3.33 
	A 

	3 
	3 
	R2 
	2 
	4 
	3.33 
	A 


	A: difficulty with vein/catheter; B: Technical Oversight; 
	Note: There are 483 time deviations in collection of ambulat01y blood samples during the fed BE study. Only 1 (0.21 %) time deviation has the difference of sampling time more than 5% from scheduled time. Since this time deviation is 0 concentration at 2 hrs, the reviewer still uses scheduled time for PK analysis. 
	Comments on Adverse Events/Protocol Deviations: 
	Fo1ty-nine (49) (54.4%) of the ninety (90) subjects enrolled in this study experienced a total of one hundred and twenty-seven (127) adverse events. Fo1ty-two (42) adverse events were repo1ted after the adininistration of the Test product and 85 adverse events were repo1ted after the administration of the Reference product. The majority ofadverse events were mild in intensity. Six (6) severe adverse events (Test: abdominal pain, headache; Reference: headache, nausea, procedural complication) were obse1ved d
	. . . s b. (b)(6J 
	teste d products except proce d 1 1u ~ect
	teste d products except proce d 1 1u ~ect
	ura comp ication m 

	Two subjects experienced emesis during the course of a BE study. Subject r:~~who received the RLD experienced vomiting at 19:45 hrs and was withdrawn du'efo the safety reason. Subject l~lwho received the test product experienced vomiting at 23:00 hrs since last dose. Theo set time of vomiting was within two time median of Tmax (Test: 2 X 24 hrs). The fam did not delete this subject in statistical analysis. Yet, the study outcomes remained to meet the evaluation criteria of reference-scaled analysis for AUCt
	8
	48
	5

	Five (5) subjects experienced adverse events that re uired the use ofconcomitant 
	. . d . h f th. d s b. (b)(l h k
	d
	6

	~ect w o too acetaminophen only were included in PK statistical analysis. There were no interaction found in the literature research between the mesalamine and acetaminophen. The use of this medication should not affect the bioequivalence assessment. fu addition, Subject (bHSI applied beta.de1m topical cream for prevention prior to dosing of period 1. Topical 
	me 1cat10ns unng t e course o is stu y. u 

	betamethasone ( co1ticosteroids) is known to be absorbed into the bloodstream, especially ifused for prolonged periods of time on large areas of the body. Yet, this medication was only applied for prevention in limited area at a sho1t time. It was unlikely to have any significant concentration of corticosteroids would be present in the body at the time of clinical study. 
	Ninety (90) n01mal male and female adults were enrolled in this fasting BE study. Seven subjects were dropped out or withdrawn. The sample time deviation was minor, 
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	therefore, scheduled times were used in reviewer’s analysis. The overall protocol deviation did not compromise the integrity of the study. 
	ANDA203286 Single-Dose Fed Bioequivalence Study Review 
	4.1.2.3 Bioanalytical Results Table 26. Assay Validation -Within the Fed Bioequivalence Study 
	I IPal'ametel' 
	I IPal'ametel' 
	I IPal'ametel' 
	Analyte 1 
	Standal'd Cul've Samples 

	IConcentl'ation (ng, mcg/mL) 
	IConcentl'ation (ng, mcg/mL) 
	1.00 
	2.00 
	5.00 
	20.0 
	40.0 
	100 
	250 
	600 
	1000 
	1200 

	IInter day Pl'ec.ision (% CV) 
	IInter day Pl'ec.ision (% CV) 
	3.0 
	5.7 
	6.2 
	3.9 
	3.8 
	4.0 
	3.2 
	3.7 
	3.4 
	3.8 

	IInter day Accul'acy (% Actual) 
	IInter day Accul'acy (% Actual) 
	100 
	99.9 
	97.8 
	100 
	101 
	102 
	101 
	100 
	98.6 
	98.8 

	ILineal'ity ILineal'ity Range (ng, mcg/mL) ISensitivity/LOQ (ng, mcg/mL) 
	ILineal'ity ILineal'ity Range (ng, mcg/mL) ISensitivity/LOQ (ng, mcg/mL) 
	0.9927569 -0.9999053 1.000 -1200 1.000 


	IParameter 
	IParameter 
	IParameter 
	Quality Contt·ol Samples 

	IConcentration (ng, mcg/mL) 
	IConcentration (ng, mcg/mL) 
	QC LOW 3.000 
	QCMEDIUM-2 50.00 
	QCMEDIUM-1 450.0 
	QC HIGH 900.0 

	IInter day Pl'ec.ision (%CV) 
	IInter day Pl'ec.ision (%CV) 
	8.8 
	5.8 
	5.7 
	5.7 

	IInter day Accuracy (% Actual) 
	IInter day Accuracy (% Actual) 
	98.3 
	99.6 
	102 
	101 


	Comments on Study Assay Validation: Acceptable. 
	Any intel'fe1ing peaks in chromatograms? 
	Any intel'fe1ing peaks in chromatograms? 
	Any intel'fe1ing peaks in chromatograms? 
	No 

	Wel'e 20% of chl'Omatograms included? 
	Wel'e 20% of chl'Omatograms included? 
	Yes, 25.71% ofchromatogram were included from Subjectr Cb> <5j 

	Wel'e chl'Omatograms se1·ially 01· 1·andomly selected? 
	Wel'e chl'Omatograms se1·ially 01· 1·andomly selected? 
	Serially 


	Comments on Chromatograms: Acceptable. 
	Table 27. SOP's Dealing with Bioanalytical Repeats of Study Samples 
	SOP No. Effective Date of SOP SOP Title 
	(b)(4\l--.--1---al--.--d---.--.--.---------1 
	Samp e Reai1 ys1s an reportrng cntena 
	Table 28. Additional Comments on Repeat Assays 
	IWe1·e all SOPs followed? 
	IWe1·e all SOPs followed? 
	IWe1·e all SOPs followed? 
	Yes 

	IDid rK akulation ofPK paramete1·s change the study outcome? 
	IDid rK akulation ofPK paramete1·s change the study outcome? 
	No 

	IDoes the l'eviewer ag1·ee with the outcome of the l'epeat assays? 
	IDoes the l'eviewer ag1·ee with the outcome of the l'epeat assays? 
	Yes 

	I H no, l'eason for disagreement 
	I H no, l'eason for disagreement 
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	Summary/Conclusions, Study Assays: Acceptable. 
	4.1.2.4 Pharmacokinetic Results Table 29. Arithmetic Mean Pharmacokinetic Parameters 
	Combination ofGroup I and II: .Mean plasma concentrations are presented in Table 33 and Figure 2 .
	I Test Reference 1 Reference 2 RatioTIR1 Parameter Unit Mean CV% Mean CV% Mean CV% (T/R1) AUCTO-ng hr/ml 3625.090 80.89 3391.919 88.35 3721.807 85.49 1.07 120 AUC8-48 ng hr/ml 3214.314 88.14 3070.955 94.29 3408.424 90.92 1.05 CMAX ng/ml 657.624 139.33 586.954 133.29 700.724 145.71 1.12 TMAX hr 24.000 24.000 24.000 1.00 Fed Bioequivalence Study, Study No. MSN-P0-733 RatioT/R2 (T/R2) 0.97 0.94 0.94 1.00 RatioR1/R2 (R1/R2) 0.91 0.90 0.84 1.00 
	Parameter (units) 
	Parameter (units) 
	Parameter (units) 
	Test 
	Refe1·ence 
	T/R 

	Mean 
	Mean 
	%CV 
	Min 
	Max 
	Mean 
	%CV 
	Min 
	M ax 

	I AUCO-t (0-120) (hr *ng/ml) 
	I AUCO-t (0-120) (hr *ng/ml) 
	3625.09 
	80.89 
	8.99 
	16047 
	3556.9 
	86.75 
	48.62 
	16333 
	1.02 

	AUC8-48 (hr *ng/ml)** 
	AUC8-48 (hr *ng/ml)** 
	3214.31 
	88.14 
	8.99 
	16047 
	3239.7 
	92.37 
	39.08 
	16271 
	0.99 

	Cmax (ng/ml) 
	Cmax (ng/ml) 
	657.624 
	139.33 
	1.5 
	4692 
	643.84 
	141.2 
	5.89 
	4115 
	1.02 

	Tmax* (hr) 
	Tmax* (hr) 
	24.0 
	7 
	48 
	24.0 
	7 
	48 
	1 


	* Tmax values are presented as median, range .**Since film did not calculate AUC8-48 according to new guidance, the reviewer did it. .
	Table 30. Geometric Means and 90% Confidence Intervals -Firm Calculated 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Intervals Fed Bioequivalence Study, Study No. MSN-PO-733 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Intervals Fed Bioequivalence Study, Study No. MSN-PO-733 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Intervals Fed Bioequivalence Study, Study No. MSN-PO-733 

	Parameter (units) 
	Parameter (units) 
	Ratio 
	90% C.I. 
	BE Limit Expansion (900/oCI) 

	AUCO-t (0-120) (hr *ng/ml) 
	AUCO-t (0-120) (hr *ng/ml) 
	0.98 
	73.93-129.66 
	46.93-213.09 

	AUCoo (hr *ng/ml) 
	AUCoo (hr *ng/ml) 
	0.95 
	75.61-120.43 
	49.76-200.98 

	Cmax (ng/ml) 
	Cmax (ng/ml) 
	1.01 
	73.38-139.16 
	35.59-280.96 


	Table
	TR
	Fed Bioequivalenc.e Study (MSN-PO-733) 

	Parameter 
	Parameter 
	Ratio 
	95% Upper bound CI 
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	AUCt (0-120) AUCi Cmax 
	AUCt (0-120) AUCi Cmax 
	AUCt (0-120) AUCi Cmax 
	97.91% 95.42% 101.05% 
	-0.4230 -0.3489 -0.8187 


	Table 31. Geometric Means and 90% Confidence Intervals -Reviewer Calculated 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summary OfStatistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Intervals Fed Bioequivalence Study, Study No. MSN-PO-733 Parnmeter (units) Test Reference Ratio 90% C.I. AUCO-t (0-120) (hr 2301.26 2313.92 0.99 74.85 132.15 *ng/ml) AUC8-48 (hr *ng/ml) 2003.37 2054.86 0.97 73.04 130.14 Cmax (ng/ml) 274.69 268.54 1.02 74.13 141.15 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summary OfStatistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Intervals Fed Bioequivalence Study, Study No. MSN-PO-733 Parnmeter (units) Test Reference Ratio 90% C.I. AUCO-t (0-120) (hr 2301.26 2313.92 0.99 74.85 132.15 *ng/ml) AUC8-48 (hr *ng/ml) 2003.37 2054.86 0.97 73.04 130.14 Cmax (ng/ml) 274.69 268.54 1.02 74.13 141.15 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summary OfStatistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Intervals Fed Bioequivalence Study, Study No. MSN-PO-733 Parnmeter (units) Test Reference Ratio 90% C.I. AUCO-t (0-120) (hr 2301.26 2313.92 0.99 74.85 132.15 *ng/ml) AUC8-48 (hr *ng/ml) 2003.37 2054.86 0.97 73.04 130.14 Cmax (ng/ml) 274.69 268.54 1.02 74.13 141.15 


	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA .
	Parameter 
	Parameter 
	Parameter 
	T/R Ratio 
	Lower 90% Cl 
	Upper 90% Cl 
	s2wr 
	sWR 
	Criteria Bound 
	Method Used 
	OUTCOME 

	LAUCT (0­120) 
	LAUCT (0­120) 
	0.98 
	NIA 
	NIA 
	0.7193513 
	0.8481458 
	-0.422984 
	Scaled/PE 
	PASS 

	LAUC8-48 
	LAUC8-48 
	0.96 
	NIA 
	N/A 
	0.8018692 
	0.8954715 
	-0.467636 
	Scaled/PE 
	PASS 

	LC MAX 
	LC MAX 
	1.01 
	NIA 
	NIA 
	1.3412103 
	1.1581063 
	-0.818653 
	Scaled/PE 
	PASS 


	Table 32. Additional Study Information 
	I Root mean square e1Tor, AUCO-t I Root mean square e1Tor, AUC8-48 I Root mean square e1Tor, Cmax 
	I Root mean square e1Tor, AUCO-t I Root mean square e1Tor, AUC8-48 I Root mean square e1Tor, Cmax 
	I Root mean square e1Tor, AUCO-t I Root mean square e1Tor, AUC8-48 I Root mean square e1Tor, Cmax 
	1.0044 1.0392 1.2279 

	I 
	I 
	Test 
	Reference 1 
	Referenc.e 2 

	I Indicate the number· ofsubjects with the following: 
	I Indicate the number· ofsubjects with the following: 

	I measurable dmg concentrntions at 0 hr 
	I measurable dmg concentrntions at 0 hr 
	0 
	0 
	0 

	I tint measunble d1·ug conc.entration as Cmax 
	I tint measunble d1·ug conc.entration as Cmax 
	0 
	0 
	0 

	I We1·e the subjects dosed as mo1·e than one grnup? 
	I We1·e the subjects dosed as mo1·e than one grnup? 
	Yes 
	Yes 
	Yes 


	Analyzing the data for each group separately (Information only) 
	The film selected 90 subjects for this fed BE study. The subjects were divided into two groups, A and B, for this clinical study. Based on the statistical analysis for the group * treatment, all PK parameters showed that the treatment* group interaction te1m was not significant (p > 0.1). As per the DB practice (see Attachment II), the statistical analysis could be prefo1med on groups 1 and 2 data combined if the follows meet: 
	• the clinical study takes place at one site; 
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	• .
	• .
	• .
	all study subjects have been recrnited from the same emollment pool; 

	• .
	• .
	all ofthe subjects have similar demographics; 

	• .
	• .
	all emolled subjects are randomly assigned to treatment groups at study outset. 


	However, reviewer still analyzed the data for each group separately for info1mation propose only. 
	Group I 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summuy Of Statistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Inte1-vals Fed Bioequivalence Study, Study No. MSN-PO-733 I Pal'ftmeter (units) Test Referenc.e Ratio 90% C.I. AUCO-t (hr *ng/ml) 2228.89 2155.69 1.03 67.28 158.90 AUCoo (hr *ng/ml) 3316.92 3279.09 1.01 73.89 138.48 AUC8-48 (hr *ng/ml) 1922.41 1933.50 0.99 63.84 154.85 Cmax (ng/ml) 245.49 232.14 1.06 66.17 169.00 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summuy Of Statistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Inte1-vals Fed Bioequivalence Study, Study No. MSN-PO-733 I Pal'ftmeter (units) Test Referenc.e Ratio 90% C.I. AUCO-t (hr *ng/ml) 2228.89 2155.69 1.03 67.28 158.90 AUCoo (hr *ng/ml) 3316.92 3279.09 1.01 73.89 138.48 AUC8-48 (hr *ng/ml) 1922.41 1933.50 0.99 63.84 154.85 Cmax (ng/ml) 245.49 232.14 1.06 66.17 169.00 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summuy Of Statistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio ofMeans, and 90% Confidence Inte1-vals Fed Bioequivalence Study, Study No. MSN-PO-733 I Pal'ftmeter (units) Test Referenc.e Ratio 90% C.I. AUCO-t (hr *ng/ml) 2228.89 2155.69 1.03 67.28 158.90 AUCoo (hr *ng/ml) 3316.92 3279.09 1.01 73.89 138.48 AUC8-48 (hr *ng/ml) 1922.41 1933.50 0.99 63.84 154.85 Cmax (ng/ml) 245.49 232.14 1.06 66.17 169.00 


	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA .
	Parameter 
	Parameter 
	Parameter 
	T/R Ratio 
	Lower 90% Cl 
	Upper 90% Cl 
	s2wr 
	sWR 
	Criteria Bound 
	Method Used 
	OUTCOME 

	LAU CT 
	LAU CT 
	1.01 
	67.28 
	158.90 
	0.4987066 
	0.7061916 
	-0.172687 
	Scaled/PE 
	PASS 

	LAUCI 
	LAUCI 
	0.96 
	73.89 
	138.48 
	0.200811 
	0.4481194 
	-0.072209 
	Scaled/PE 
	PASS 

	LAUC8-48 
	LAUC8-48 
	0.97 
	63.84 
	154.85 
	0.5527487 
	0.7434707 
	-0.183996 
	Scaled/PE 
	PASS 

	LC MAX 
	LC MAX 
	1.06 
	66.17 
	169.00 
	0.8522732 
	0.9231864 
	-0.332368 
	Scaled/PE 
	PASS 


	Group II 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summuy Of Statistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio of Means, and 90% Confidence Inte1-vals Fed Bioequivalence Study, Study No. MSN-P0-733 Pal'ftmeter (units) Test Refe1·ence Ratio 90% C.I. AUCO-t (hr *ng/ml) 2377.48 2479.76 0.96 65.22 140.93 AUCoo (h1· *ng/ml) 2757.39 2705.82 1.02 72.16 143.91 I AUC8-48 (hr *ng/ml) 2089.52 2181.08 0.96 64.84 141.54 I Cmax (ng/ml) 307.19 310.72 0.99 62.65 156.00 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summuy Of Statistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio of Means, and 90% Confidence Inte1-vals Fed Bioequivalence Study, Study No. MSN-P0-733 Pal'ftmeter (units) Test Refe1·ence Ratio 90% C.I. AUCO-t (hr *ng/ml) 2377.48 2479.76 0.96 65.22 140.93 AUCoo (h1· *ng/ml) 2757.39 2705.82 1.02 72.16 143.91 I AUC8-48 (hr *ng/ml) 2089.52 2181.08 0.96 64.84 141.54 I Cmax (ng/ml) 307.19 310.72 0.99 62.65 156.00 
	Mesalamine Delayed Release Tablets USP Dose 1 X 800 mg Summuy Of Statistical Analysis -Unscaled Data Least Squares Geometric Means, Ratio of Means, and 90% Confidence Inte1-vals Fed Bioequivalence Study, Study No. MSN-P0-733 Pal'ftmeter (units) Test Refe1·ence Ratio 90% C.I. AUCO-t (hr *ng/ml) 2377.48 2479.76 0.96 65.22 140.93 AUCoo (h1· *ng/ml) 2757.39 2705.82 1.02 72.16 143.91 I AUC8-48 (hr *ng/ml) 2089.52 2181.08 0.96 64.84 141.54 I Cmax (ng/ml) 307.19 310.72 0.99 62.65 156.00 


	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA 
	Page 56 of 168 
	AND A203286 
	Single-Dose Fed Bioequivalence Study Review 
	Parameter 
	Parameter 
	Parameter 
	T/R Ratio 
	Lower 90% Cl 
	Upper 90% Cl 
	s2wr 
	sWR 
	Criteria Bound 
	Method Used 
	OUTCOME 

	LAU CT 
	LAU CT 
	0.96 
	65.22 
	140.93 
	0.9369318 
	0.9679524 
	-0.469613 
	Scaled/PE 
	PASS 

	LAUCI 
	LAUCI 
	0.92 
	72.16 
	143.91 
	0.8967651 
	0.9469768 
	-0.432247 
	Scaled/PE 
	PASS 

	LAUC8-48 
	LAUC8-48 
	0.96 
	64.84 
	141.54 
	1 061619 
	1.030349 
	-0.547592 
	Scaled/PE 
	PASS 

	LC MAX 
	LC MAX 
	0.98 
	62.65 
	156.00 
	1.8337085 
	1.3541449 
	-1.00806 
	Scaled/PE 
	PASS 


	Comments on Pharmacokinetic and Statistical Analysis: 
	1. .The reviewer first analyzed the group*treatment interaction te1m using the procedure implemented for the traditional average bioequivalence studies. The statistical analyses perfo1med by the reviewer on the data pooled from the two study groups after including the group*treatment in the statistical analysis showed that the treatment*group interaction tenn was not significant for Cmax (p = 0.8631), AUCt (p=0.8299), AUC8-48 (p= 0.9156), and AUCinf (p = 0.9968). Therefore, per the DB practice (see Attachme
	• .
	• .
	• .
	the clinical study takes place at one site; 

	• .
	• .
	all study subjects have been recrnited from the same emollment pool; 

	• .
	• .
	all of the subjects have similar demographics; 

	• .
	• .
	all emolled subjects are randomly assigned to treatment groups at study outset. 


	2. .The current DB's approach calls for using scaled average BE with a point estimate constraint (4.7 Section, Attachment I), in order to be considered bioequivalent to the RLD, the test drng must pass the following two conditions: 
	--)2 2
	(--esWR
	y
	7 

	i. A 95% upper confidence bounds for y R must be less than or equal to 0. 
	ii. The point estimate (test/reference geometric mean ratio) must fall within [0.80, 1.25]. 
	IfsWR (the estimated within-subject standard deviation on the log scale for the 
	RLD) is greater than or equal to 0.294 (meaning that sWR squared is greater than 
	or equal to 0.086436), the reference-scaled approach could be used for 
	establishing bioequivalence. In this case, the film proposed to use the scaled ABE 
	approach in the study protocol if the CVWR of the reference diug was higher than 
	30% for the PK parameters, AUCT, AUCoo, and Cmax. Since sWRs are greater 
	than 0.294 for AUCt (1.0044), AUC8-48 (1.0392.), AUCco (0.8323), and Cmax 
	(1.2279), the film used reference scaled approach including all the subjects (Table 
	30). The 95% Upper confidence bounds for AUCt, AUC8-48, AUCoo, and Cmax 
	for Mesalamine in the fed BE study are all negative (AUCt: -0.422984, AUC8-48: ­
	0.467636., AUCco: -0.348853, and Cmax: -0.818653). The results of scaled ABE 
	ANDA203286 .Single-Dose Fed Bioequivalence Study Review .
	approach calculated by the fnm meet the first condition under fed condition. The 
	point estimates for Mesalamine fall within 0.8-.125, (AUCt: 0.98, , 
	AUC8_48:0.96

	AUCoo: 0.95, and Cmax: 1.01) when scaled data are used in SAS scaled ABE 
	approach, since they are within thet the second 
	e limitation of 0.80-1.25, they me

	condition. 
	3. .As per FDA guidance, log-transfo1med AUC8-48 the PK parameter is recommended to be evaluated for both fasting and fed studies. Moreover, the paitial AUC is more discriminative and sensitive to formulation changes than Cmax or total AUC. The reviewer, thus, conducted SAS analysis for AUC8-48 for 4 8 for combined group I and II, group I, or group II all meet BE acceptance criteria using reference-scaled analysis in this fed BE study. 
	the fed study. The result indicates that the AUC8

	(bf{61 
	4. .As per r otocol (MSN-P0-733), subject# are excluded from the pha1maco'~inetI.-&statiStical analysis, since these 
	Figure

	.~--c-~---' 
	subjects do not have three consecutive samples with levels above LLOQ. According to guidance, it is reasonable to exclude above subjects by the finn. Moreover, the study outcomes remain to meet the evaluation criteria of reference­scaled analysis for AUCt, AUC8-48, and Cmax when including above subjects as follows: 
	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA (N= 83) 
	Parameter 
	Parameter 
	Parameter 
	T/R Ratio 
	Lower 90% Cl 
	Upper 90% Cl 
	s2wr 
	sWR 
	Criteria Bound 
	Method Used 
	OUTCOME 

	LAU CT 
	LAU CT 
	0.93 
	66.00 
	131.97 
	1.6232786 
	1.2740795 
	-0.97212 
	Scaled/PE 
	PASS 

	LAUC8-48 
	LAUC8-48 
	0.93 
	66.98 
	133.90 
	1.5943101 
	1.2626599 
	-0.951851 
	Scaled/PE 
	PASS 

	LC MAX 
	LC MAX 
	0.93 
	69.27 
	134.68 
	1.6217231 
	1.2734689 
	-0.980643 
	Scaled/PE 
	PASS 


	The fed study met the BE acceptance criteria of reference scaled analysis for log­ti·ansfo1med Cmax, AUCO-t, and AUC8-48 ofMesalamine Delayed Release Tablets. The fed BE study is acceptable. 
	Summary/Conclusions, Single-Dose Fed Bioequivalence Study: Acceptable 
	Table 33. Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study 
	Table
	TR
	Test (n=70) 
	Reference 1 (n=70) 
	Reference 2 (n=70) 
	RatioTR1 
	RatioTR2 
	RatioR1R2 

	Time (hr) 
	Time (hr) 
	Mean (ng/ml) 
	CV% 
	Mean (ng/ml ) 
	CV% 
	Mean (ng/ml) 
	CV% 
	(T/R1) 
	(T/R2) 
	(R1/R2) 

	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	2.00 
	2.00 
	1.29 
	753.23 
	0.12 
	593.17 
	0.12 
	589.37 
	10.93 
	10.42 
	0.95 

	4.00 
	4.00 
	2.52 
	787.62 
	0.13 
	590.64 
	0.14 
	535.84 
	19.25 
	18.24 
	0.95 


	ANDA203286 .Single-Dose Fed Bioequivalence Study Review .
	Time (hr) 6.00 7.00 8.00 9.00 10.00 11 .00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 20.00 22.00 24.00 28.00 32.00 36.00 48.00 72.00 96.00 120.00 
	Time (hr) 6.00 7.00 8.00 9.00 10.00 11 .00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 20.00 22.00 24.00 28.00 32.00 36.00 48.00 72.00 96.00 120.00 
	Time (hr) 6.00 7.00 8.00 9.00 10.00 11 .00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 20.00 22.00 24.00 28.00 32.00 36.00 48.00 72.00 96.00 120.00 
	Test (n=70) Mean (ng/ml) CV% 3.14 671 .29 2.89 491.40 33.28 414.73 68.57 305.72 104.99 304.07 13509 326.25 166.20 289.87 166.48 293.52 102.49 360.38 60.52 383.56 31.95 249.46 23.18 194.87 21.94 19803 60.19 270.73 185.65 266.76 301.89 252.71 76.86 105.16 71.00 105.59 57.52 96.31 31.13 127.52 6.17 352.29 1.72 429.70 0.83 552.77 
	Reference 1 (n=70) Mean (ng/ml) CV% 0.13 594.52 7.42 552.91 73.36 508.61 90.13 452.48 66.63 433.1 1 93.79 457.90 97.78 458.92 92.74 490.30 73.98 396.61 38.06 399.29 30.76 334.58 45.47 413.51 29.60 219.33 66.92 308.11 194.75 262.45 287.77 196.92 129.16 311 .02 61.20 110.99 54.42 147.41 21.89 156.40 2.52 270.26 1.03 290.77 0.37 358.72 
	Reference 2 (n=70) Mean (ng/ml) CV% 0.14 518.12 11.58 486.62 55.17 441.52 93.64 396.63 62.24 414.59 40.72 454.97 40.51 418.30 15.91 234.79 20.68 294.25 32.92 356.75 37.88 373.01 27.76 222.54 29.23 196.86 36.87 165.68 90.14 172.30 270.00 253.43 90.18 96.60 73.04 103.77 61.77 97.71 25.16 147.75 7.39 217.14 1.17 266.48 0.27 389.77 
	RatioTR1 (T/R1) 24.69 0.39 0.45 0.76 1.58 1.44 170 1.80 1.39 1.59 1.04 0.51 0.74 0.90 0.95 1.05 0.60 1.16 1.06 1.42 2.45 1.66 2.22 
	RatioTR2 (T/R2) 22.32 0.25 0.60 073 1.69 3.32 4.10 10.47 4.96 1.84 0.84 0.84 0.75 1.63 2.06 1.12 0.85 0.97 0.93 1.24 0.83 1.46 3.10 
	RatioR1R2 (R1/R2) 0.90 0.64 1.33 0.96 1.07 2.30 2.41 5.83 3.58 1.16 0.81 1.64 1.01 1.82 2.16 1.07 1.43 0.84 0.88 0.87 0.34 0.88 1.39 


	ANDA203286. Single-Dose Fed Bioequivalence Study Review. 
	Figure 2. Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study 
	Figure
	4.2 
	Formulation Data 
	Name of Ingredient Quantity/ Quantity (% Tablet (mg) w/w)s (b)(4) Mesalamine, USP 800.000 (b)(4J Sodium Starch Glycolate, NF (b)('l~ (b)(4; Colloidal Silicon Dioxide, NF --CbJl 4 j I Magnesium Stearate, NF I (b)(4~ (bf(4) Microc1ystalline Cellulose, NF I (b)(4~ Povidone, USP I (b)(4~ (b)(4~ (b)(4) Sodium Starch Glycolate, NF, (b)(4l ITak, USP I Cb>< 4j Colloidal Silicon Dioxide, NF (b)(41 Magnesium Stearate, NF I (b)(4l Total (b)(4) Methac1ylic Acid Copolymer, NF ­Type B (Eudragit SI Tak, USP I <1>><'1j (b)
	Page 61 of 168 .
	Reference ID: 3404865 .
	Total I 1102.400 100.000 
	(b)(41 
	(b)(4l 
	Page 62 of 168 .
	Reference ID: 3404865 .
	Inactive ingredient(s) 
	Inactive ingredient(s) 
	Inactive ingredient(s) 
	Listing In the Inactive Ingredients Database 
	Mesalamine L evels recommended Delayed Release in Inactive IngredientsTablets USP, Database( mg) 800mg (Oral route)-·­(b)(4)

	Sodium Starch Glycolate, NF 
	Sodium Starch Glycolate, NF 
	Yes 

	Colloidal Silicon Dioxide, NF 
	Colloidal Silicon Dioxide, NF 
	Yes 

	Magnesium Stearate, NF 
	Magnesium Stearate, NF 
	Yes 

	Microcrystalhne Cellulose, NF 
	Microcrystalhne Cellulose, NF 
	Yes 

	Povidone~ (bJ«r~ USP 
	Povidone~ (bJ«r~ USP 
	Yes 

	Talc, USP 
	Talc, USP 
	Yes 

	Methacrylic Acid Copolymer, NF -Type B (Eudragit sr<llHil~ 
	Methacrylic Acid Copolymer, NF -Type B (Eudragit sr<llHil~ 
	Yes 

	Acetvltributvl Citrate, NF 
	Acetvltributvl Citrate, NF 
	Yes 

	Titanium Dioxide, USP 
	Titanium Dioxide, USP 
	Yes 

	_Ferric Oxide Red. NF 
	_Ferric Oxide Red. NF 
	Yes 


	(b)(4) 
	l 

	,.---­
	18 . (b)(4f f .d (bf(4f . . £ . d hl .d bl h
	Note: ANDA079148 contams o Pov1 one m 1ts 1000 mg Met onnm Hy roe on e Ta ets USP. Pert e RLD labelincr dosa~to 2550m daily have been administered. The daily amount of Povidone (b)(.__
	41

	· _, 
	Thus, the daily amount ofPovidone bHl ofANDA021428. 
	4

	DARRTS: REV-BIOEQ-01 (General Review) ANDA079148, Final date: 03/26/2008. 
	18 

	Page 63of168 
	Reference ID: 3404865 
	The Regulato1y Suppo1t Branch sent a phann/tox consult to DGP on 7128/2011 for evaluation of proposed Eudragit S (bl < ! The consult review (ANDA 203286; Consult No. 2011-0543) was comoJeted on 9Jl 112011. The maximum daily Eudra it S HJ intake from Mesalamine Dela ed Release Tablets would be Cb>< >The proposed amount of Eudragit S <><r 
	4
	10
	4
	6
	4 

	The conclusion of the consult is that "there are no safety <b><» Mesalamine Delayed Release Tablets (800 mg), and the proposed amount ofEudragit S <b><> is acceptable." 
	Figure
	concerns for the sponsor's proposed amount ofEudragit S 
	4
	4 

	ANDA075604contain~ (b:i mg ofAcetytributyl citrate in its 20 mEq Potassium Chloride Extended-release Tablets. Per the RLD labeling, doses of40-100 mEq_oer da.Y. or more are used ,for the treatment ofpotassium depletion. The daily amount of Acetytributyl 
	19 

	4 
	citrate is 100 mEq/20 mEq X lb>< > Thus, the daily amount of Acetytributyl citrate in the test fo1mulation ( 4800 mg/800 mg X Cb><> is below a level ofANDA075604. 
	4 

	(b)(4J 
	(b)(4I 
	I Is there an overage of the active pharmaceutical ingredient (API)? NO I Ifthe answer is yes, has the appropriate chemistry division been notified? NIA I Ifit is necessary to reformulate to reduce the overage, will bioequivalence be impacted? NIA 
	I Is there an overage of the active pharmaceutical ingredient (API)? NO I Ifthe answer is yes, has the appropriate chemistry division been notified? NIA I Ifit is necessary to reformulate to reduce the overage, will bioequivalence be impacted? NIA 
	I Is there an overage of the active pharmaceutical ingredient (API)? NO I Ifthe answer is yes, has the appropriate chemistry division been notified? NIA I Ifit is necessary to reformulate to reduce the overage, will bioequivalence be impacted? NIA 


	Control 01-151: \\cdsnas\OGDS6\CONTROLS\2001-docs\O 1-151.pdf 
	19 

	Page 64of 168 
	Reference ID: 3404865 
	Comments on the drug product formulation: Acceptable 
	Comment: 
	(b)(4! 
	Page 65of168 
	Reference ID: 3404865 
	4.3 
	Dissolution Data 
	4.3.1 In vitro Quality Control Dissolution Data 
	Dissolution Review Path DARRTS: REV-BIOEQ-02 (Dissolution Review) ANDA203286, Final date: 02/16/2012 
	Dissolution Conditions Apparatus: USP-II (Paddle) Speed ofRotation: 50RPM Medium: O.INHCl I (bJ <4J(for 2 hours) followed bv pH 6.0 PhoSPhate buffer (for 1 hours) followed bv pH 7.2 PhoSPhate buffer Volume: 900mL Temperature: 37 C ± 0.5 C Finn's Proposed Specifications Acid Stage: Not more that 1% dissolved in 2 hours. Buffer Stage I: Not more that 1 % dissolved in 1 hours. Buffer Stage II: Not less than 80 % (0) ofthe labeled amount ofMesalamine is dissolved in 90 minutes. Dissolution Testing Site Cadila H
	Table 34. Dissolution Data 
	Table 34. Dissolution Data 


	Page 66of 168 .
	Reference ID: 3404865 .
	4.3.2 In vitro BE Studies in Multiple Media pH60. 
	Dissolution Conditions Apparatus: USP-II (Paddle) Speed ofRotation: 100 rpm for acid stage and 50 rpm for buffer stage Medium: O.lN HCl (b)(4),(for 2 hours) followed by pH 6.0 Phosphate buffer Volume: 900mL Temperature: 37°C ± 0.5°C Firm's Proposed Specifications Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. SA, Moraiya, Tal.: Sanand, Dist, Ahmedabad -382 210 (Name, Address) Testing Product ID \ Batch No. Dosage No. of Acid Buffe1· stage Study Date (Test -Manufacture Date) Streng
	Dissolution Conditions Apparatus: USP-II (Paddle) 
	Page 67of 168 .
	Reference ID: 3404865 .
	Speed ofRotation: 100 ipm for acid stage and 50 ipm for buffer stage Medium: O.lN HCl (b)l4)j(for 2 hours) followed by pH 6.5 Phosphate buffer Volume: 900mL Temperatm·e: 37°C ± 0.5°C Firm's Proposed Specifications Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. SA, Moraiya, Tal.: Sanand, Dist, Ahmedabad -3S2 210 (Name, Address) Testing Product ID \ Batch No. Dosage No. of Collection Times Study Date (Test -Manufactm·e Date) Strength Dosage 2 10 20 30 45 60 75 90 120 150 Report (Ref
	p H68 
	Dissolution Conditions 
	Dissolution Conditions 
	Dissolution Conditions 
	Apparatus: 
	USP-II (Paddle) 

	TR
	Speed ofRotation: 
	100 ipm for acid stage and 50 1pm for buffer stage 

	TR
	Medium: 
	O.lN HCl I 
	(5) (4) .(for 2 hours) followed by pH 6.S Phosphate buffer 

	TR
	Volume: 
	900 mL 

	TR
	Temperature: 
	37°C ± 0.5°C 

	Firm's Proposed Specifications 
	Firm's Proposed Specifications 

	Dissolution Testing Site 
	Dissolution Testing Site 
	Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. SA, Moraiya, Tal.: Sanand, Dist, Ahmedabad -3S2 210 


	Page 6S of 16S 
	Reference ID: 3404865 
	(Name, Address) I Testing Product ID \ Batch No. Dosage No. of Collection Times Study Date (Test -Manufacture Date) Strength Dosage 2 10 20 30 45 60 75 90 120 150 Report (Refe1·ence -Expiration &Form Units hl'S min min min min min min min min min Locati Date) on Jwie Mesalamine Delayed Release 800mg 12 Mean 0 1.9 9.5 30.1 54.8 84.5 92.6 94 95 96.6 27, Tablets USP, 800 mg Tablet Range (b)(4) 2011 Lot No.: EMK.150 Mfg Date: March, 2010 %CV 180 87.5 34.5 14.1 15.9 5.9 2.6 1.4 1.1 1.5 Jwie ASACOL® HD 800 mg 12 
	pH72. 
	pH72. 


	Dissolution Conditions Appa..atus: USP-II (Paddle) Speed ofRotation: 100 rpm for acid stage and 50 rpm for buffer stage Medium: O.lN HCl (bf(4)j(for 2 hours) followed by pH 7.2 Phosphate buffer Volume: 900mL Tempe..ature: 37°C ± 0.5°C Firm's Proposed Specifications Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. SA, Morniya, Tal.: Sanand, Dist, Ahmedabad -382 210 (Name, Address) Testing Product ID \ Batch No. Dosage No. of Acid BuffM stage Study Date (Test -Manufac.tm·e Date) Stl·e
	Page 69of168 
	Reference ID: 3404865 .
	2011 Lot No.: EMK.150 (b)(4f Mfg Date: March, 2010 %CV --­144. 98.6 85.9 81.7 48 18.2 3 1.7 0.7 Jtme ASACOL® HD 800mg 12 Mean 0 3 9.4 17.2 40.1 71.7 89.4 95.6 99.7 101.2 27, (Mesalamine) Delayed Tablet Range (bf(4! 2011 Release Tablets USP, 800 mg Lot No: 442661S3 Expiry: 03/2013 %CV 346 111 67.1 59.6 36.4 11.9 4.9 3.6 1.7 1 
	pH7.5 
	Dissolution Conditions Appamtus: USP-II (Paddle) Speed ofRotation: 100 rpm for acid stage and 50 rpm for buffer stage Medium: O.lN HCl pH 1.2 (for 2 hours) followed by pH 7.5 Phosphate buffer Volume: 900mL Tempemture: 37°C ± 0.5°C Firm's Proposed Specifications Dissolution Testing Site Cadila Healthcare Ltd., Sarkhej-Bavla, N. H. No. SA, Moraiya, Tai.: Sanand, Dist, Ahmedabad -382 210 (Name, Address) Testing Product ID \ Batch No. Dosage No. of Acid BuffeI" stage Study Date (Test -Manufactm·e Date) Stl·engt
	Page 70 of168 
	Page 70 of168 


	Reference ID: 3404865 .
	Figure 3. Dissolution Profiles .In vitro Quality Control Dissolution Profile: .
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	Figure
	--+-T-pH 7.2 ---R-pH 7.2 T-pH 7.5 
	--+-T-pH 7.2 ---R-pH 7.2 T-pH 7.5 


	Time (min) 
	4.4 
	Detailed Regulatory History (If Applicable) 
	None 
	4.5 
	Consult Reviews 
	None 
	4.6 SAS Output 
	4.6.1 Fasting Study Codes 
	/*===========================================================================.=====. / Program : HVScale3Period.SAS. / SubMacros :./ Updated : 15 Aug 2009. / Purpose : To analyze three period reference-scaled bioequivalence. studies.. /./ Notes : EXCEL DATA FILE MUST BE OPEN WHEN RUNNING THIS PROGRAM.. / : OUTPUT FILE (WORD DOCUMENT) CONTAINING SUMMARY TABLES IS. CREATED.. /./============================================================================.====. / PARAMETERS: THE FOLLOWING COLUMNS SHOULD BE IN T
	NAME OF VARIABLE SUBJ SUBJECT NUMBER TRT TREATMENT -CHARACTER (EITHER A OR B) A=TEST; B=REF SEQ SEQUENCE NUMBER -NUMERIC (EITHER 1, 2, OR 3) PER PERIOD NUMBER -NUMERIC (EITHER 1, 2, 3, OR 4) AUCT AREA UNDER CURVE 0-T AUCI AREA UNDER CURVE 0-INF CMAX CMAX TMAX TMAX KEL ELIMINATION RATE CONSTANT THALF HALF LIFE 
	sequence 1 T R R. sequence 2 R T R. sequence 3 R R T. 
	GROUP EFFECT:. Line 176: If trt*grp interaction is not significant,.remove TRT*GROUP term from line 176.. 
	/============================================================================.====. / AMENDMENT HISTORY:./ Init --Date------------------------Description------------------------­/./============================================================================.====*/.
	options nofmterr nocenter nodate symbolgen mlogic macrogen mprint ps=65. ls=80;. 
	*****STEP 1: ENTER ANDA INFORMATION *****;.
	%let drug= Mesalamine Delayed Release Tablets USP;. %let anda=203286;. %let studytype=Fasting;. 
	*****STEP 2: ENTER UNITS FOR PK PARAMETERS *****;.
	%let aucunit = ng hr/mL;. %let cmaxunit = ng/mL;. %let timeunit = hr;. 
	***** STEP 3: ENTER LOCATION OF DATASETS AND LOCATION FOR SAVING OUTPUT. REPORTS *****;.
	%let studydir=C:\Documents and Settings\renp\My Documents\203286Mesalamine;. 
	***** STEP 4: ENTER THE NAME OF THE DATASET FILE (EXCEL FILE) *****;. 
	%let excelfile = &studydir\203286SAS.xls;. 
	***** STEP 5: ENTER THE NAME OF THE EXCEL WORKSHEET NAME CONTAINING STUDY. DATA *****;.
	%let sheetname = FasK;. 
	proc import datafile="&excelfile" out=base dbms=excel replace;
	sheet="&sheetname";. getnames=yes;.mixed=yes;. 
	run; 
	libname studylib "&studydir";. 
	***** STEP 5: PROVIDE NAMES OF THE VARIABLES TO READ IN FROM EXCEL FILE. *****;.***** PROVIDE STANDARD VARIABLE NAMES FROM THE PARAMETER LIST ABOVE *****;.***** VARIABLE NAMES: SUBJ TRT(A,B) SEQ(1,2) PER(1,2,3) AUCT AUCINF CMAX TMAX.KEL THALF ******;. 
	data base; set base;
	/*sequence 1 T R R. sequence 2 R T R. sequence 3 R R T. 
	*/ 
	*/ 
	IF SEQU="TR1R2" THEN SEQ=1;

	ELSE IF SEQU="R1TR2" THEN SEQ=2;
	ELSE IF SEQU="R1R2T" THEN SEQ=3; 
	IF TREAT="T" THEN TRT="A";
	ELSE IF TREAT IN("R1","R2") THEN TRT="B"; 
	run; 
	proc print data=base; run; 
	***************************************************************************** ; 
	***** DO NOT CHANGE ANYTHING BELOW THIS LINE *****;***************************************************************************** ; 
	data pk;set base; 
	LAUCT=log(auct);
	LAUCINF=log(auci);
	LCMAX=log(cmax); 
	run; 
	data pkn;
	set pk; run; 
	data full; set pkn; 
	run; 
	proc sort
	data=pkn; 
	by seq subj per; run; 
	data test; set pkn; if trt='A'; latt=LAUCT; lait=LAUCINF; lct=LCMAX; run; 
	data ref; set pkn; if trt='B'; run; 
	/*sequence 1 T R R 
	sequence 2 R T R. sequence 3 R R T. 
	*//*** ORIGINAL DON'S CODE ***data ref1; set ref; if (seq=1 and per=1) or (seq=2 and per=2) or (seq=3 andper=1); lat1r=LAUCT; lai1r=LAUCINF; lc1r=LCMAX;run;***/
	data ref1; set ref; if (seq=1 and per=2) or (seq=2 and per=1) or (seq=3 and. per=1); lat1r=LAUCT; lai1r=LAUCINF; lc1r=LCMAX;. run;. 
	data ref2; set ref; if (seq=1 and per=3) or (seq=2 and per=3) or (seq=3 and. per=2); lat2r=LAUCT; lai2r=LAUCINF; lc2r=LCMAX;. run;. 
	title "ref1";.proc print data=ref1;. run;. 
	title "ref2";.proc print data=ref2;. run;.title;. 
	data scavbe; merge test ref1 ref2; by seq subj;. ilat=latt-(0.5*(lat1r+lat2r)); *auct;. ilai=lait-(0.5*(lai1r+lai2r)); *auci;. ilc=lct-(0.5*(lc1r+lc2r)); *cmax;. 
	dlat=lat1r-lat2r; *auct;. dlai=lai1r-lai2r; *auci;. dlc=lc1r-lc2r; *cmax;. keep seq subj per trt ilat dlat ilai dlai ilc dlc;. run;. 
	proc print data=scavbe;. title1 'dataset for scaled average BE';. run;. 
	%macro calc(param,no);. 
	PROC MIXED data=pkn;.CLASSES GROUP SEQ SUBJ PER TRT;.MODEL &param = GROUP SEQ GROUP*SEQ PER(GROUP) TRT TRT*GROUP /.
	DDFM=SATTERTH;RANDOM TRT/TYPE=FA0(2) SUB=SUBJ G;REPEATED/GRP=TRT SUB=SUBJ;ESTIMATE 'T vs. R' TRT 1 -1/CL ALPHA=0.1;lsmeans trt; /* DEV */ods output lsmeans=lsm&param(keep=trt estimate); /* DEV */ ods output Estimates=unsc&no;title1 'unscaled BE 90% CI -guidance version'; run; 
	DATA UPARAM&NO(KEEP=PARAMETER LCI UCI); 
	DATA UPARAM&NO(KEEP=PARAMETER LCI UCI); 
	SET UNSC&NO; 

	ESTIMATE = 100 * EXP(ESTIMATE);. PARAMETER = "&PARAM";.LCI = 100 * EXP(LOWER);. UCI = 100 * EXP(UPPER);. 
	RUN; 
	*** for scaled dataset***;
	DATA UNSC&PARAM;.SET UNSC&NO;.RUN;. 
	%mend calc; 
	%calc(LCMAX,1); %calc(LAUCT,2); %calc(LAUCINF,3); 
	**** ESTIMATES ****;
	DATA LSMLAUCT;SET LSMLAUCT;PARAMETER = "LAUCT";
	RUN; 
	DATA LSMLAUCINF;SET LSMLAUCINF;PARAMETER = "LAUCI";
	RUN; 
	DATA LSMLCMAX;SET LSMLCMAX;PARAMETER = "LCMAX";
	RUN; 
	DATA UESTIMATE;SET LSMLAUCT LSMLAUCINF LSMLCMAX; RUN; 
	DATA UESTIMATE;SET UESTIMATE; 
	GEOMEAN = EXP(ESTIMATE);RUN; 
	PROC SORT 
	DATA=UESTIMATE; BY PARAMETER; RUN; 
	PROC TRANSPOSE 
	DATA=UESTIMATE. OUT=TRANSUEST(DROP=_NAME_);.VAR GEOMEAN;. BY PARAMETER;. ID TRT;. 
	RUN; 
	DATA UEST;SET TRANSUEST; 
	); RUN; 
	RATIO = ROUND((A/B),.01

	DATA UALL;SET UPARAM1 UPARAM2 UPARAM3; RUN; 
	PROC SORT 
	DATA=UALL; BY PARAMETER; RUN; 
	PROC SORT 
	DATA=UEST; BY PARAMETER; RUN; 
	DATA UPARAMS;MERGE UEST UALL; BY PARAMETER; RUN; 
	*** PROPER ORDER AUCT, AUCI, CMAX ***;
	DATA UPARAMS;SET UPARAMS; 
	IF PARAMETER = "LAUCT" THEN ORDER=1;.ELSE IF PARAMETER = "LAUCI" THEN ORDER=2;.ELSE IF PARAMETER = "LCMAX" THEN ORDER=3;.
	RUN; 
	PROC SORT 
	DATA=UPARAMS; BY ORDER; RUN; 
	proc template;define style mystyle1;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 = 1in. leftmargin = 1in;. 
	END; run; 
	/*.data unsc1; set unsc1; unscabe_lower=exp(lower); unscabe_upper=exp(upper);.keep unscabe_lower unscabe_upper; run;.*/. 
	***** SCALED ANALYSIS *****;. 
	%MACRO SCALE(parameter, ipar, dpar);. 
	proc glm data=scavbe;.class seq;.model &ipar =seq/clparm alpha=0.1;.estimate 'average' intercept 1 seq 0.3333333333 0.3333333333. 
	0.3333333333;ods output overallanova=iglm&ipar.1;ods output Estimates=iglm&ipar.2;ods output NObs=iglm&ipar.3;title1 'scaled average BE';title2 'intermediate analysis -&ipar glm'; run; 
	title "dev iglm&ipar.1";proc print data=iglm&ipar.1; run; 
	proc glm data=scavbe;.class seq;.model &dpar =seq;.ods output overallanova=dglm&dpar.1;.ods output NObs=dglm&dpar.3;.title1 'scaled average BE';.title2 'intermediate analysis -&dpar glm';. run;. 
	data unsc&PARAMETER; set unsc&PARAMETER; unscabe_lower=exp(lower);unscabe_upper=exp(upper);
	keep unscabe_lower unscabe_upper;
	run; 
	data iglm&ipar.1; set iglm&ipar.1; if _n_=2; dfi=df; s2i=ms; keep dfi s2i param;param = "&parameter"; run; 
	data iglm&ipar.2; set iglm&ipar.2; pointest=exp(estimate); x=(estimate**2)-(stderr**2);
	boundx=(max((abs(LowerCL)),(abs(UpperCL))))**2;
	keep pointest x boundx stderr param;
	param = "&parameter"; 
	run; 
	data iglm&ipar.3; set iglm&ipar.3; if _n_ = 2; ni=NobsUsed; keep ni param;param = "&parameter"; run; 
	data dglm&dpar.1; set dglm&dpar.1; if _n_=2; dfd=df; s2wr=ms/2; keep dfd s2wr param;param = "&parameter"; run; 
	data dglm&dpar.3; set dglm&dpar.3; if _n_ = 2; nd=NobsUsed; keep nd param;param = "&parameter"; run; 
	data idallglm&parameter;length method_used $15;merge unsc&parameter iglm&ipar.1 iglm&ipar.2 iglm&ipar.3 dglm&dpar.1 dglm&dpar.3;theta=((log(1.25))/0.25)**2; y=-theta*s2wr; 
	boundy=y*dfd/cinv(0.95,dfd); sWR=sqrt(s2wr);
	critbound=(x+y)+sqrt(((boundx-x)**2)+((boundy-y)**2)); 
	outcome='FAIL';
	if (s2wr < 0.086436) then method_used='Unscaled'; else method_used='Scaled/PE';
	if ((s2wr < 0.086436) and (unscabe_lower ge 0.8) and (unscabe_upper le 1.25)) then outcome='PASS';
	if ((s2wr ge 0.086436) and (pointest ge 0.8) and (pointest le 1.25) and (critbound le 0)) then outcome='PASS';
	* else outcome='FAIL'; 
	run; 
	proc print data=idallglm&parameter;
	title1 'output needed for mixed scaled av. BE -using glm'; 
	run; 
	data finalglm; set idallglm&parameter;
	keep param s2wr sWR unscabe_lower unscabe_upper pointest critboundoutcome method_used; 
	run; 
	proc print data=finalglm;.title1 'final output -&parameter -using glm';. run;. 
	%mend scale; 
	%scale(LAUCT, ilat, dlat); %scale(LAUCINF, ilai, dlai); %scale(LCMAX, ilc, dlc); 
	data all; set idallglmLAUCTidallglmLAUCINFidallglmLCMAX; 
	);. );. 
	unscabe_lower = round((unscabe_lower*100),.01
	unscabe_upper = round((unscabe_upper*100),.01

	run; 
	ods rtf file="&studydir\&ANDA.-ANALYSIS.doc" style=mystyle1 bodytitle;. 
	**** ARITHMETIC MEANS *****;./*.footnote "* Tmax values are presented as median, range.";.TITLE "ARITHMETIC MEANS AND RATIOS -REPLICATE 1 (PERIODS 1 AND 2)";.proc report data=pkratio1 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%";. 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; 
	footnote "* Tmax values are presented as median, range.";TITLE "ARITHMETIC MEANS AND RATIOS -REPLICATE 2 (PERIODS 3 AND 4)";proc report data=pkratio2 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%";. 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;. 
	footnote "* Tmax values are presented as median, range.";.TITLE "ARITHMETIC MEANS AND RATIOS -ALL PERIODS (PERIODS 1, 2, 3, AND 4)";.proc report data=pkratio3 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%";. 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; 
	*/ 
	*** UNSCALED ANALYSIS REPORT *****;
	title1 "ANDA: &anda &drug STUDY TYPE: &STUDYTYPE";title2 "SUMMARY OF STATISTICAL ANALYSIS -UNSCALED DATA"; 
	proc report
	data=uparams.headline. headskip. 
	nowd. split="|" box. style(header)={background=lightorange.foreground=black}. style(column)={background=white.foreground=black};. 
	column parameter ("Geometric Means|" a b) ratio ("90% CI|" lci uci); 
	define parameter /display "Parameter" width=20 center;define a /display "Test" width=15 center format=8.2;define b /display "Reference" width=15 center format=8.2;define ratio /display "T/R Ratio" width=15 center 
	format=8.2;define lci /display "Lower CI" width=20 center format=8.2;define uci /display "Upper CI" width=20 center format=8.2; 

	run; 
	run; 
	***** SCALED ANALYSIS REPORT *****;
	title1 "SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA"; 
	proc report
	data=all. headline. headskip.nowd. split='|' box. 
	style(header)={background=lightorange.foreground=black}. style(column)={background=white.foreground=black};. 
	column param pointest unscabe_lower unscabe_upper s2wr swr critboundmethod_used outcome; 
	define param /display "Parameter" width=20 center;define pointest /display "T/R Ratio" width=15 center format=8.2;define unscabe_lower /display "Lower|90% CI" width=20 center 
	format=8.2;define unscabe_upper /display "Upper|90% CI" width=20 center 
	format=8.2;define s2wr /display "s2wr" width=15 center;define swr /display "sWR" width=15 center;define critbound /display "Criteria Bound" width=15 center;define method_used /display "Method Used" width=25 center;define outcome /display "OUTCOME" width=15 center; 
	run; 
	ods rtf close; 
	4.6.2 Fasting Study Output 
	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA 
	GT T 
	SrS RA ACT H OUoE PE U U m M AST bBuQ EA C C aAK LER sJpU RT T I xXE FQT 
	1 
	1 R1R2T 1 R1 2815.67 2861.36 614.80 8.00 0.1568 4.42 3 B 2 
	Figure

	1 R1R2T 2 R2 967.41 986.30 168.90 11.00 0.0854 8.11 3 B 3 
	1 R1R2T 3 T 1971.25 1979.92 235.80 7.00 0.1791 3.87 3 A 4 
	1 TR1R2 1 T 3410.82 3412.28 417.30 24.00 0.6969 0.99 1 A 5 
	1 TR1R2 2 R1 2380.68 2407.94 209.30 16.00 0.1583 4.38 1 B 6 
	1 TR1R2 3 R2 4715.11 4779.93 314.70 20.00 0.1420 4.88 1 B 7 
	1 R1TR2 1 R1 2092.75 2133.80 164.40 14.00 0.0429 16.14 2 B 8 
	1 R1TR2 2 T 2868.69 2940.27 865.30 7.00 0.0376 18.45 2 A 9 
	1 R1TR2 3 R2 3168.43 3194.35 480.40 9.00 0.1936 3.58 2 B 10 
	1 TR1R2 1 T 2960.03 3086.94 261.80 10.00 0.0266 26.02 1 A 11 
	1 TR1R2 2 R1 2045.07 . 60.40 48.00 . . 1 B 12 
	1 TR1R2 3 R2 1678.64 . 120.10 95.00 . . 1 B 13 
	1 R1TR2 1 R1 3303.21 . 244.00 32.00 . . 2 B 14 
	1 R1TR2 2 T 3005.79 . 139.20 36.00 . . 2 A 15 
	1 R1TR2 3 R2 785.37 870.26 88.29 11.00 0.1164 5.96 2 B 16 
	1 R1R2T 1 R1 510.93 517.33 38.59 28.00 0.3544 1.96 3 B 17 
	1 R1R2T 2 R2 335.53 . 36.03 28.00 . . 3 B 18 
	1 R1R2T 3 T 3723.75 3961.72 288.40 11.00 0.0687 10.09 3 A 19 
	1 R1R2T 1 R1 1389.28 8575.76 67.93 17.00 0.0050 137.99 3 B 20 
	1 R1R2T 2 R2 2220.44 . 97.94 36.00 . . 3 B 21 
	1 R1R2T 3 T 2035.23 2111.07 150.20 11.00 0.1194 5.80 3 A 22 
	1 R1TR2 1 R1 5412.22 5489.36 433.30 14.00 0.0698 9.93 2 B 23 
	1 R1TR2 2 T 6548.05 6565.13 292.70 16.00 0.1108 6.26 2 A 24 
	1 R1TR2 3 R2 3517.84 3589.57 160.80 13.00 0.0601 11.54 2 B 25 
	1 TR1R2 1 T 1666.63 1699.00 75.81 28.00 0.0556 12.47 1 A 26 
	1 TR1R2 2 R1 1089.72 1265.63 56.84 15.00 0.0345 20.11 1 B 27 
	1 TR1R2 3 R2 1499.22 1549.37 76.84 15.00 0.0283 24.50 1 B 28 
	1 R1R2T 1 R1 1871.41 1893.12 83.77 28.00 0.0619 11.19 3 B 29 
	1 R1R2T 2 R2 1627.93 1677.32 141.50 10.00 0.1174 5.91 3 B 30 
	1 R1R2T 3 T 1297.10 1304.40 221.30 24.00 0.2075 3.34 3 A 31 
	1 TR1R2 1 T 1572.23 1634.53 53.60 16.00 0.0310 22.35 1 A 32 
	1 TR1R2 2 R1 1935.83 1950.47 185.70 36.00 0.1203 5.76 1 B 33 
	1 TR1R2 3 R2 1123.15 1671.63 30.28 34.10 0.0120 57.99 1 B 34 
	1 R1R2T 1 R1 2229.07 2252.66 95.42 20.00 0.0841 8.25 3 B 35 
	1 R1R2T 2 R2 3012.29 3543.32 165.90 15.00 0.0652 10.63 3 B 36 
	1 R1R2T 3 T 2652.43 2661.28 242.30 14.00 0.1494 4.64 3 A 37 
	1 R1TR2 1 R1 1455.66 1491.35 317.00 13.00 0.0805 8.61 2 B 38 
	1 R1TR2 2 T 2281.52 2398.22 304.50 13.00 0.1368 5.07 2 A 39 
	1 R1TR2 3 R2 92.94 . 18.23 28.00 . . 2 B 40 
	1 TR1R2 1 T 2095.32 3271.61 131.40 28.00 0.0425 16.31 1 A 41 
	1 TR1R2 2 R1 1631.86 1671.37 74.86 36.00 0.0861 8.05 1 B 42 
	1 TR1R2 3 R2 3304.26 3322.99 119.90 47.00 0.0891 7.78 1 B 43 
	1 R1TR2 1 R1 1876.01 . 62.92 48.00 . . 2 B 44 
	1 R1TR2 2 T 1386.19 1939.76 55.07 8.00 0.0418 16.57 2 A 45 
	1 R1TR2 3 R2 2225.56 . 134.60 47.00 . . 2 B 46 
	1 TR1R2 1 T 4086.43 4162.14 591.90 16.00 0.0621 11.16 1 A 47 
	1 TR1R2 2 R1 5377.23 6006.25 1790.00 9.05 0.0309 22.46 1 B 
	1 TR1R2 2 R1 5377.23 6006.25 1790.00 9.05 0.0309 22.46 1 B 
	48 

	1 TR1R2 3 R2 4683.08 4789.66 695.10 15.00 0.0509 13.61 1 B 
	Figure

	49 
	1 R1R2T 1 R1 2181.31 2209.60 213.60 14.00 0.3127 2.22 3 B. 50. 
	1 R1R2T 2 R2 1045.77 1049.38 92.16 24.00 0.4654 1.49 3 B. 51. 
	1 R1R2T 3 T 954.68 970.82 93.07 24.00 0.3502 1.98 3 A. 52. 
	1 TR1R2 1 T 7644.54 8166.14 741.60 11.00 0.0449 15.44 1 A. 53. 
	1 TR1R2 2 R1 6289.06 6452.15 281.40 6.00 0.0393 17.64 1 B. 54. 
	6.00 0.0398 17.42 1 B. 55. 
	1 TR1R2 3 R2 9774.04 10035.90 3168.00 

	1 R1R2T 1 R1 1801.92 1811.72 57.18 11.00 0.1075 6.45 3 B. 56. 
	1 R1R2T 2 R2 3196.58 . 190.20 36.00 . . 3 B. 57. 
	1 R1R2T 3 T 1780.94 1800.69 395.60 7.00 0.0718 9.65 3 A 
	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA 10 
	GT T 
	SrS RAACT H 
	OUoEPEU U m M AST 
	bBuQEAC C a A KLER 
	sJpURTT I x X EFQT 
	58 
	1 R1TR2 1 R1 4229.94 4528.39 197.200 22.00 0.0879 7.88 2 B 59 
	Figure

	1 R1TR2 2 T 3029.99 3122.49 288.900 10.00 0.0999 6.94 2 A 60 
	1 R1TR2 3 R2 2695.02 2745.60 195.100 11.00 0.0352 19.66 2 B 61 
	1 R1R2T 1 R1 2940.03 2962.21 297.900 10.00 0.0500 13.85 3 B 62 
	1 R1R2T 2 R2 1864.63 1932.95 93.780 14.00 0.0361 19.20 3 B 63 
	1 R1R2T 3 T 5300.30 5323.54 148.100 20.00 0.0512 13.53 3 A 64 
	1 TR1R2 1 T 2815.59 2853.96 299.400 11.00 0.1015 6.83 1 A 65 
	1 TR1R2 2 R1 5632.49 5681.43 447.500 20.00 0.1458 4.75 1 B 66 
	1 TR1R2 3 R2 5197.32 5252.26 468.100 16.00 0.1430 4.85 1 B 67 
	1 R1TR2 1 R1 3027.03 3037.92 113.200 28.00 0.1017 6.81 2 B 68 
	1 R1TR2 2 T 3125.27 . 155.900 28.03 . . 2 A 69 
	1 R1TR2 3 R2 1756.51 4812.39 143.800 28.00 0.0354 19.56 2 B 70 
	1 TR1R2 1 T 2603.65 2733.29 170.000 13.00 0.0476 14.55 1 A 71 
	1 TR1R2 2 R1 1667.07 1682.43 52.850 48.00 0.0787 8.81 1 B 72 
	1 TR1R2 3 R2 1917.66 2462.76 80.840 8.00 0.0242 28.60 1 B 73 
	1 R1R2T 1 R1 1408.15 1427.59 256.800 28.00 0.4285 1.62 3 B 74 
	1 R1R2T 2 R2 663.67 874.12 64.950 11.00 0.0441 15.71 3 B 75 
	1 R1R2T 3 T 475.84 . 80.700 28.00 . . 3 A 76 
	1 R1R2T 1 R1 13.28 . 2.299 20.00 . . 3 B 77 
	1 R1R2T 2 R2 279.45 . 45.770 32.00 . . 3 B 78 
	1 R1R2T 3 T 54.04 . 9.753 22.00 . . 3 A 79 
	1 TR1R2 1 T 6419.48 6421.39 532.500 12.00 0.6519 1.06 1 A 80 
	1 TR1R2 2 R1 1462.59 1490.52 310.400 6.00 0.2561 2.71 1 B 81 
	1 TR1R2 3 R2 6151.55 6750.33 725.400 6.00 0.1010 6.86 1 B 82 
	1 R1TR2 1 R1 786.19 1014.76 19.860 24.00 0.0155 44.68 2 B 83 
	1 R1TR2 2 T 6214.11 7170.88 121.500 48.00 0.0297 23.35 2 A 84 
	1 R1TR2 3 R2 1920.96 1943.73 36.610 71.00 0.0664 10.44 2 B 85 
	1 R1TR2 1 R1 4191.43 4248.62 105.500 28.00 0.0457 15.18 2 B 86 
	1 R1TR2 2 T 3935.20 4022.54 112.200 32.00 0.0695 9.98 2 A 87 
	1 R1TR2 3 R2 1928.83 2209.98 184.800 14.00 0.0698 9.93 2 B 88 
	1 TR1R2 1 T 1096.39 . 77.690 48.00 . . 1 A 89 
	1 TR1R2 2 R1 3165.66 3179.06 171.200 24.00 0.1059 6.54 1 B 90 
	1 TR1R2 3 R2 2573.61 2640.01 177.900 17.00 0.0320 21.64 1 B 91 
	1 R1R2T 1 R1 2387.58 2455.95 431.000 11.00 0.0524 13.22 3 B 92 
	1 R1R2T 2 R2 897.49 923.40 105.000 12.00 0.0763 9.09 3 B 93 
	1 R1R2T 3 T 1775.48 1794.71 216.800 7.00 0.1103 6.28 3 A 94 
	1 R1R2T 1 R1 2212.96 2220.91 154.200 12.00 0.1282 5.40 3 B 95 
	1 R1R2T 2 R2 1427.53 1439.31 117.400 18.00 0.1516 4.57 3 B 
	1 R1R2T 2 R2 1427.53 1439.31 117.400 18.00 0.1516 4.57 3 B 
	96 

	1 R1R2T 3 T 2306.49 2346.94 261.500 28.00 0.3608 1.92 3 A 97 
	Figure

	1 R1TR2 1 R1 1960.24 2055.62 80.580 17.00 0.0303 22.85 2 B 98 
	1 R1TR2 2 T 4478.87 4650.21 122.200 15.00 0.0638 10.86 2 A 99 
	1 R1TR2 3 R2 4334.44 4717.32 94.820 47.00 0.0387 17.92 2 B 100 
	1 TR1R2 1 T 242.61 259.30 27.470 18.03 0.1533 4.52 1 A 101 
	1 TR1R2 2 R1 2517.01 2672.83 282.700 13.00 0.1065 6.51 1 B 102 
	1 TR1R2 3 R2 2628.00 2878.92 236.000 22.00 0.1528 4.54 1 B 103 
	1 R1R2T 1 R1 310.29 . 49.350 28.00 . . 3 B 104 
	1 R1R2T 2 R2 1301.61 1322.13 107.100 12.05 0.1309 5.30 3 B 105 
	1 R1R2T 3 T 2083.67 2121.61 433.500 6.00 0.0282 24.58 3 A 106 
	1 R1TR2 1 R1 2275.21 2281.92 146.000 18.00 0.2215 3.13 2 B 107 
	1 R1TR2 2 T 2071.14 3160.82 239.200 24.00 0.0847 8.18 2 A 108 
	1 R1TR2 3 R2 3138.48 3146.33 456.500 8.00 0.1916 3.62 2 B 109 
	1 TR1R2 1 T 1669.45 1785.54 65.680 17.00 0.0216 32.10 1 A 110 
	1 TR1R2 2 R1 3827.58 3966.16 635.000 6.00 0.0205 33.83 1 B 111 
	1 TR1R2 3 R2 1353.96 1506.02 124.300 24.00 0.0394 17.61 1 B 112 
	1 TR1R2 1 T 6048.84 6266.22 452.000 13.00 0.0315 21.99 1 A 113 
	1 TR1R2 2 R1 5466.07 5475.45 422.400 24.10 0.2370 2.93 1 B 114 
	1 TR1R2 3 R2 4901.88 4967.56 248.200 32.00 0.2063 3.36 1 B 
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	GT T 
	SrS RA ACT H 
	OUoE PE U U m M AST 
	bBuQ EA C C aAKLER 
	sJpU RT T I xXEFQT 
	115 
	1 R1TR2 1 R1 2274.72 2276.75 241.60 22.00 0.5250 1.32 2 B 116 
	Figure

	1 R1TR2 2 T 4121.76 4253.94 290.70 11.00 0.1121 6.18 2 A 117 
	1 R1TR2 3 R2 3152.28 4999.50 277.90 11.00 0.0475 14.59 2 B 118 
	1 R1R2T 1 R1 4270.66 4279.98 225.10 16.00 0.1822 3.80 3 B 119 
	1 R1R2T 2 R2 2418.26 2479.70 150.40 13.00 0.0264 26.26 3 B 120 
	1 R1R2T 3 T 2007.02 2052.92 100.40 18.00 0.0585 11.84 3 A 121 
	1 TR1R2 1 T 2510.31 2572.98 71.75 18.00 0.0472 14.70 1 A 122 
	1 TR1R2 2 R1 4055.61 4085.54 192.10 28.00 0.0915 7.58 1 B 123 
	1 TR1R2 3 R2 4214.56 4228.34 278.50 14.00 0.0743 9.33 1 B 124 
	2 R1TR2 1 R1 6395.73 6504.98 1914.00 6.00 0.0458 15.14 2 B 125 
	2 R1TR2 2 T 2747.12 2813.86 348.90 15.00 0.0748 9.27 2 A 126 
	2 R1TR2 3 R2 747.52 . 59.88 48.00 . . 2 B 127 
	2 R1R2T 1 R1 818.81 1077.28 98.49 6.00 0.0737 9.41 3 B 128 
	2 R1R2T 2 R2 498.41 . 31.15 32.00 . . 3 B 129 
	2 R1R2T 3 T 515.92 . 55.50 28.05 . . 3 A 130 
	2 TR1R2 1 T 4008.77 4247.92 300.20 15.00 0.0718 9.65 1 A 131 
	2 TR1R2 2 R1 1340.57 1344.11 157.40 24.00 0.5491 1.26 1 B 132 
	2 TR1R2 3 R2 2314.30 2460.88 177.80 28.00 0.0974 7.11 1 B 133 
	2 R1R2T 1 R1 3987.42 4003.17 220.20 11.00 0.0983 7.05 3 B 134 
	2 R1R2T 2 R2 4462.43 4922.46 1151.00 4.00 0.0249 27.80 3 B 135 
	2 R1R2T 3 T 3568.69 3798.06 293.10 24.00 0.0710 9.77 3 A 136 
	2 R1TR2 1 R1 1239.50 1314.73 137.60 28.00 0.2482 2.79 2 B 137 
	2 R1TR2 2 T 2561.25 2626.51 168.10 28.00 0.1151 6.02 2 A 138 
	2 R1TR2 3 R2 1350.40 1361.56 110.40 24.07 0.1622 4.27 2 B 139 
	2 TR1R2 1 T 1519.98 1685.44 109.60 16.00 0.1272 5.45 1 A 140 
	2 TR1R2 2 R1 3347.00 3355.84 260.70 22.00 0.4067 1.70 1 B 141 
	2 TR1R2 3 R2 1563.92 1574.35 280.40 11.00 0.2197 3.16 1 B 142 
	2 TR1R2 1 T 4660.13 4970.93 403.00 4.00 0.0217 31.92 1 A 143 
	2 TR1R2 2 R1 2369.94 2381.78 103.20 24.00 0.2251 3.08 1 B 
	2 TR1R2 2 R1 2369.94 2381.78 103.20 24.00 0.2251 3.08 1 B 
	144 

	2 TR1R2 3 R2 1304.85 1323.89 86.66 20.00 0.1552 4.47 1 B 
	Figure

	145 
	2 R1R2T 1 R1 1437.59 1512.59 155.90 24.00 0.0943 7.35 3 B 146 
	2 R1R2T 2 R2 1234.76 1250.80 74.45 10.00 0.1495 4.64 3 B 147 
	2 R1R2T 3 T 1260.73 1290.16 86.56 15.00 0.1389 4.99 3 A 148 
	2 R1TR2 1 R1 3017.37 3074.87 147.40 24.00 0.0463 14.98 2 B 149 
	2 R1TR2 2 T 2885.07 2913.79 157.20 28.00 0.0996 6.96 2 A 150 
	2 R1TR2 3 R2 4749.15 4783.85 221.70 36.00 0.1162 5.96 2 B 151 
	2 R1TR2 1 R1 1697.94 2673.34 153.40 12.00 0.0451 15.36 2 B 152 
	2 R1TR2 2 T 2096.69 2135.98 146.70 15.00 0.2470 2.81 2 A 153 
	2 R1TR2 3 R2 2475.29 2815.48 127.50 13.00 0.1288 5.38 2 B 154 
	2 TR1R2 1 T 340.70 28.00 0.0134 51.65 1 A 155 
	5393.53 12150.50 

	2 TR1R2 2 R1 1582.05 2854.62 85.57 17.00 0.0262 26.50 1 B 156 
	2 TR1R2 3 R2 5042.66 9891.59 281.30 11.00 0.0158 43.92 1 B 157 
	2 R1R2T 1 R1 3277.56 3302.01 261.90 12.00 0.1546 4.48 3 B 158 
	2 R1R2T 2 R2 806.22 825.06 143.20 22.00 0.2441 2.84 3 B 159 
	2 R1R2T 3 T 4336.14 4370.71 614.20 24.00 0.1538 4.51 3 A 160 
	2 R1R2T 1 R1 2638.51 5890.60 284.00 12.00 0.0067 103.93 3 B 161 
	2 R1R2T 2 R2 2062.17 2073.01 115.70 22.00 0.1956 3.54 3 B 162 
	2 R1R2T 3 T 827.73 . 73.54 24.00 . . 3 A 163 
	2 R1TR2 1 R1 8666.61 8693.32 2459.00 6.00 0.0888 7.81 2 B 164 
	2 R1TR2 2 T 3948.03 3963.90 301.90 11.00 0.1689 4.10 2 A 165 
	2 R1TR2 3 R2 4681.43 4694.62 598.20 11.00 0.1805 3.84 2 B 166 
	2 TR1R2 1 T 2005.15 2039.96 62.36 32.00 0.0377 18.38 1 A 167 
	2 TR1R2 2 R1 2701.58 2758.29 136.40 14.00 0.0635 10.91 1 B 168 
	2 TR1R2 3 R2 2310.62 2350.66 101.70 6.00 0.0567 12.23 1 B 169 
	2 R1R2T 1 R1 1283.27 1376.16 123.10 14.00 0.0228 30.46 3 B 170 
	2 R1R2T 2 R2 3304.76 3337.52 155.70 20.00 0.1913 3.62 3 B 171 
	2 R1R2T 3 T 1906.07 2195.65 76.04 24.00 0.0408 16.98 3 A 
	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA 12 
	GT T 
	SrSRAA CT H 
	OUoEPEU U mM AST 
	bBuQEAC C aA KLER 
	sJpURTT I xX EFQT 
	172 
	2 R1TR2 1 R1 2663.22 . 204.90 48.00 . . 2 B 173 
	Figure

	2 R1TR2 2 T 5941.49 300.70 24.00 0.0309 22.43 2 A 174 
	10649.00 

	2 R1TR2 3 R2 6406.82 6431.64 180.10 22.00 0.1152 6.01 2 B 175 
	2 R1R2T 1 R1 2901.91 3255.25 212.50 13.00 0.0680 10.19 3 B 176 
	2 R1R2T 2 R2 3564.68 3635.11 217.40 28.00 0.1486 4.66 3 B 177 
	2 R1R2T 3 T 3057.92 3660.02 197.00 28.00 0.0689 10.06 3 A 178 
	2 TR1R2 1 T 347.60 397.37 44.82 28.00 0.0756 9.17 1 A 179 
	2 TR1R2 2 R1 2774.05 2781.49 180.00 16.00 0.3298 2.10 1 B 180 
	2 TR1R2 3 R2 548.24 . 97.67 28.00 . . 1 B 181 
	2 R1TR2 1 R1 2403.99 2408.77 347.20 20.00 0.2197 3.16 2 B 182 
	2 R1TR2 2 T 3939.21 3947.62 426.30 24.00 0.5625 1.23 2 A 183 
	2 R1TR2 3 R2 695.39 3718.25 64.43 17.00 0.0160 43.40 2 B 184 
	2 R1R2T 1 R1 910.10 . 160.30 28.00 . . 3 B 185 
	2 R1R2T 2 R2 980.45 995.08 88.71 14.00 0.1431 4.84 3 B 186 
	2 R1R2T 3 T 1285.98 1631.22 140.70 13.00 0.0689 10.06 3 A 187 
	2 TR1R2 1 T 4050.04 243.60 28.00 0.0138 50.25 1 A 188 
	14503.90 

	2 TR1R2 2 R1 1817.45 1823.34 152.10 28.00 0.2305 3.01 1 B 189 
	2 TR1R2 3 R2 3222.73 3853.42 177.00 28.00 0.0687 10.09 1 B 190 
	2 R1TR2 1 R1 1984.03 1996.95 112.10 20.00 0.0932 7.43 2 B 191 
	2 R1TR2 2 T 169.35 . 27.95 32.00 . . 2 A 
	2 R1TR2 2 T 169.35 . 27.95 32.00 . . 2 A 
	192 

	2 R1TR2 3 R2 1057.95 1065.32 73.16 28.00 0.1949 3.56 2 B 193 
	Figure

	2 R1R2T 1 R1 1866.30 3366.85 56.69 16.03 0.0130 53.48 3 B 194 
	2 R1R2T 2 R2 1802.09 1823.66 59.29 36.00 0.0684 10.13 3 B 195 
	2 R1R2T 3 T 1862.32 2618.37 44.39 36.00 0.0176 39.37 3 A 196 
	2 TR1R2 1 T 1227.69 1275.35 69.76 20.00 0.0520 13.34 1 A 197 
	2 TR1R2 2 R1 895.10 1181.60 61.68 15.00 0.0361 19.21 1 B 198 
	2 TR1R2 3 R2 1059.11 . 80.38 36.00 . . 1 B 199 
	2 R1TR2 1 R1 154.24 207.03 7.81 36.00 0.0260 26.65 2 B 200 
	2 R1TR2 2 T 1372.40 1374.03 205.40 24.00 0.6569 1.06 2 A 201 
	2 R1TR2 3 R2 1894.66 1899.92 150.30 15.00 0.3470 2.00 2 B 202 
	2 R1TR2 1 R1 314.52 324.20 76.45 11.00 0.1751 3.96 2 B 203 
	2 R1TR2 2 T 1132.28 1135.15 204.00 18.00 1.0093 0.69 2 A 204 
	2 R1TR2 3 R2 10.51 . 1.59 28.00 . . 2 B 205 
	2 R1R2T 1 R1 1247.66 1327.66 229.40 6.00 0.1126 6.16 3 B 206 
	2 R1R2T 2 R2 6596.70 6636.48 3183.00 6.00 0.0619 11.20 3 B 207 
	2 R1R2T 3 T 1346.46 1349.58 191.90 7.00 0.3274 2.12 3 A 208 
	2 TR1R2 1 T 1497.79 1550.32 51.06 6.00 0.0521 13.29 1 A 209 
	2 TR1R2 2 R1 2162.48 4595.36 135.60 32.00 0.0312 22.23 1 B 210 
	2 TR1R2 3 R2 1336.31 2009.04 92.91 17.00 0.0401 17.26 1 B 211 
	2 R1R2T 1 R1 4006.31 4015.52 167.40 28.00 0.1360 5.10 3 B 212 
	2 R1R2T 2 R2 2885.88 2915.76 153.80 28.00 0.1926 3.60 3 B 213 
	2 R1R2T 3 T 5668.30 5701.12 460.30 15.00 0.1534 4.52 3 A 214 
	2 TR1R2 1 T 2402.59 2449.80 253.20 14.00 0.0223 31.11 1 A 215 
	2 TR1R2 2 R1 2845.04 3570.51 166.00 11.05 0.0148 46.91 1 B 216 
	2 TR1R2 3 R2 2175.18 2328.41 282.20 11.00 0.0108 64.33 1 B 217 
	2 R1TR2 1 R1 809.11 814.73 67.13 28.00 0.2336 2.97 2 B 218 
	2 R1TR2 2 T 1449.12 1457.69 103.20 11.00 0.1323 5.24 2 A 219 
	2 R1TR2 3 R2 978.96 1268.10 57.01 17.03 0.0897 7.72 2 B 220 
	2 R1TR2 1 R1 4428.01 4451.41 329.90 6.00 0.0610 11.35 2 B 221 
	2 R1TR2 2 T 6296.12 6406.75 2374.00 6.00 0.0340 20.41 2 A 222 
	2 R1TR2 3 R2 5075.59 5899.77 346.50 2.00 0.0634 10.93 2 B 223 
	2 TR1R2 1 T 2567.99 2853.91 439.90 8.00 0.0649 10.68 1 A 224 
	2 TR1R2 2 R1 1751.26 1820.46 172.00 13.00 0.0910 7.61 1 B 225 
	2 TR1R2 3 R2 1287.36 1468.26 108.50 16.00 0.0496 13.97 1 B 226 
	2 R1R2T 1 R1 3105.81 3128.62 286.10 14.05 0.0626 11.07 3 B 227 
	2 R1R2T 2 R2 4739.94 4752.99 229.20 12.00 0.0772 8.98 3 B 228 
	2 R1R2T 3 T 3062.59 3121.43 232.20 14.05 0.0659 10.51 3 A 
	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA 13 
	GT T 
	SrS RAA CT H 
	OUoE PE UU mM AST 
	bBuQ EA CC aA KLER 
	sJpU RT TI xX EFQT 
	229 
	2 TR1R2 1 T 2424.63 2756.77 153.40 15.00 0.0149 46.56 1 A 230 
	Figure

	2 TR1R2 2 R1 2603.56 2702.97 101.50 14.00 0.0329 21.06 1 B 231 
	2 TR1R2 3 R2 2067.68 2478.57 111.40 16.00 0.0181 38.21 1 B 232 
	2 R1TR2 1 R1 2121.21 2350.93 192.00 20.00 0.0653 10.62 2 B 233 
	2 R1TR2 2 T 5859.94 6629.37 473.60 24.00 0.0840 8.25 2 A 234 
	2 R1TR2 3 R2 1798.41 2029.79 173.10 15.00 0.0415 16.69 2 B 235 
	2 R1TR2 1 R1 1178.06 1333.30 204.30 8.00 0.0202 34.27 2 B 236 
	2 R1TR2 2 T 2598.10 2675.89 1047.00 7.00 0.0639 10.85 2 A 237 
	2 R1TR2 3 R2 998.44 1022.96 85.89 11.05 0.0906 7.65 2 B 238 
	2 TR1R2 1 T 255.13 263.71 40.99 22.00 0.3984 1.74 1 A 239 
	2 TR1R2 2 R1 1316.74 1400.10 279.10 24.00 0.3011 2.30 1 B 
	Page 88 of 168 
	240 2 TR1R2 3 R2 2873.18 2880.44 207.40 16.00 0.2068 3.35 1 B 
	Figure
	241 2 R1R2T 1 R1 6723.98 7841.87 1169.00 8.00 0.0563 12.31 3 B 242 4.00 0.0665 10.43 3 B 243 2 R1R2T 3 T 7420.71 8826.22 1954.00 8.00 0.0356 19.47 3 A 244 2 R1TR2 1 R1 1648.38 1922.66 202.50 24.00 0.0598 11.60 2 B 245 2 R1TR2 2 T 2902.94 2921.99 167.90 24.00 0.2294 3.02 2 A 246 2 R1TR2 3 R2 2656.81 2669.05 236.80 7.00 0.1945 3.56 2 B 247 2 TR1R2 1 T 4595.59 4748.11 518.00 16.00 0.1143 6.06 1 A 248 2 TR1R2 2 R1 2298.21 2314.29 136.60 24.00 0.2610 2.66 1 B 249 2 TR1R2 3 R2 6.27 14.00 1.90 13.00 0.1739 3.99 1 
	2 R1R2T 2 R2 17015.10 17033.30 3959.00 

	ref1 14 
	Obs SUBJ Group SEQU PER TREAT AUCT AUCI Cmax TMAX KE 
	1 
	1 TR1R2 2 R1 2380.68 2407.94 209.30 16.00 0.1583 2 
	Figure

	1 TR1R2 2 R1 2045.07 . 60.40 48.00 .. 3. 
	1 TR1R2 2 R1 1089.72 1265.63 56.84 15.00 0.0345 4 
	1 TR1R2 2 R1 1935.83 1950.47 185.70 36.00 0.1203 5 
	1 TR1R2 2 R1 1631.86 1671.37 74.86 36.00 0.0861 6 
	1 TR1R2 2 R1 5377.23 6006.25 1790.00 9.05 0.0309 7 
	1 TR1R2 2 R1 6289.06 6452.15 281.40 6.00 0.0393 8 
	1 TR1R2 2 R1 5632.49 5681.43 447.50 20.00 0.1458 9 
	1 TR1R2 2 R1 1667.07 1682.43 52.85 48.00 0.0787. 10. 
	1 TR1R2 2 R1 1462.59 1490.52 310.40 6.00 0.2561. 11. 
	1 TR1R2 2 R1 3165.66 3179.06 171.20 24.00 0.1059. 12. 
	1 TR1R2 2 R1 2517.01 2672.83 282.70 13.00 0.1065. 13. 
	1 TR1R2 2 R1 3827.58 3966.16 635.00 6.00 0.0205. 14. 
	1 TR1R2 2 R1 5466.07 5475.45 422.40 24.10 0.2370. 15. 
	1 TR1R2 2 R1 4055.61 4085.54 192.10 28.00 0.0915. 16. 
	2 TR1R2 2 R1 1340.57 1344.11 157.40 24.00 0.5491. 17. 
	2 TR1R2 2 R1 3347.00 3355.84 260.70 22.00 0.4067. 18. 
	2 TR1R2 2 R1 2369.94 2381.78 103.20 24.00 0.2251. 19. 
	2 TR1R2 2 R1 1582.05 2854.62 85.57 17.00 0.0262. 20. 
	2 TR1R2 2 R1 2701.58 2758.29 136.40 14.00 0.0635. 21. 
	2 TR1R2 2 R1 2774.05 2781.49 180.00 16.00 0.3298. 22. 
	2 TR1R2 2 R1 1817.45 1823.34 152.10 28.00 0.2305. 23. 
	2 TR1R2 2 R1 895.10 1181.60 61.68 15.00 0.0361. 24. 
	2 TR1R2 2 R1 2162.48 4595.36 135.60 32.00 0.0312. 25. 
	2 TR1R2 2 R1 2845.04 3570.51 166.00 11.05 0.0148. 26. 
	2 TR1R2 2 R1 1751.26 1820.46 172.00 13.00 0.0910. 27. 
	2 TR1R2 2 R1 2603.56 2702.97 101.50 14.00 0.0329. 28. 
	2 TR1R2 2 R1 1316.74 1400.10 279.10 24.00 0.3011. 29. 
	2 TR1R2 2 R1 2298.21 2314.29 136.60 24.00 0.2610 
	Obs THALF SEQ TRT LAUCT LAUCINF LCMAX lat1r lai1r lc1r 
	1 4.38 1 B 7.77514 7.78653 5.34377 7.77514 7.78653 5.34377 
	1 4.38 1 B 7.77514 7.78653 5.34377 7.77514 7.78653 5.34377 
	1 4.38 1 B 7.77514 7.78653 5.34377 7.77514 7.78653 5.34377 

	2 . 1 B 7.62319 . 4.10099 7.62319 . 4.10099 
	2 . 1 B 7.62319 . 4.10099 7.62319 . 4.10099 

	3 20.11 1 B 6.99368 7.14333 4.04024 6.99368 7.14333 4.04024 
	3 20.11 1 B 6.99368 7.14333 4.04024 6.99368 7.14333 4.04024 

	4 5.76 1 B 7.56829 7.57583 5.22413 7.56829 7.57583 5.22413 
	4 5.76 1 B 7.56829 7.57583 5.22413 7.56829 7.57583 5.22413 

	5 8.05 1 B 7.39748 7.42140 4.31562 7.39748 7.42140 4.31562 
	5 8.05 1 B 7.39748 7.42140 4.31562 7.39748 7.42140 4.31562 

	6 22.46 1 B 8.58993 8.70056 7.48997 8.58993 8.70056 7.48997 
	6 22.46 1 B 8.58993 8.70056 7.48997 8.58993 8.70056 7.48997 

	7 17.64 1 B 8.74657 8.77217 5.63978 8.74657 8.77217 5.63978 
	7 17.64 1 B 8.74657 8.77217 5.63978 8.74657 8.77217 5.63978 

	8 4.75 1 B 8.63631 8.64496 6.10368 8.63631 8.64496 6.10368 
	8 4.75 1 B 8.63631 8.64496 6.10368 8.63631 8.64496 6.10368 

	9 8.81 1 B 7.41882 7.42799 3.96746 7.41882 7.42799 3.96746 
	9 8.81 1 B 7.41882 7.42799 3.96746 7.41882 7.42799 3.96746 

	10 2.71 1 B 7.28796 7.30688 5.73786 7.28796 7.30688 5.73786 
	10 2.71 1 B 7.28796 7.30688 5.73786 7.28796 7.30688 5.73786 

	11 6.54 1 B 8.06012 8.06434 5.14283 8.06012 8.06434 5.14283 
	11 6.54 1 B 8.06012 8.06434 5.14283 8.06012 8.06434 5.14283 

	12 6.51 1 B 7.83083 7.89089 5.64439 7.83083 7.89089 5.64439. 13 33.83 1 B 8.24999 8.28555 6.45362 8.24999 8.28555 6.45362. 
	12 6.51 1 B 7.83083 7.89089 5.64439 7.83083 7.89089 5.64439. 13 33.83 1 B 8.24999 8.28555 6.45362 8.24999 8.28555 6.45362. 

	14 2.93 1 B 8.60632 8.60803 6.04595 8.60632 8.60803 6.04595 
	14 2.93 1 B 8.60632 8.60803 6.04595 8.60632 8.60803 6.04595 

	15 7.58 1 B 8.30786 8.31521 5.25802 8.30786 8.31521 5.25802 
	15 7.58 1 B 8.30786 8.31521 5.25802 8.30786 8.31521 5.25802 

	16 1.26 1 B 7.20085 7.20349 5.05879 7.20085 7.20349 5.05879 
	16 1.26 1 B 7.20085 7.20349 5.05879 7.20085 7.20349 5.05879 

	17 1.70 1 B 8.11582 8.11846 5.56337 8.11582 8.11846 5.56337 
	17 1.70 1 B 8.11582 8.11846 5.56337 8.11582 8.11846 5.56337 

	18 3.08 1 B 7.77062 7.77560 4.63667 7.77062 7.77560 4.63667. 19 26.50 1 B 7.36648 7.95669 4.44933 7.36648 7.95669 4.44933. 20 10.91 1 B 7.90159 7.92237 4.91559 7.90159 7.92237 4.91559. 
	18 3.08 1 B 7.77062 7.77560 4.63667 7.77062 7.77560 4.63667. 19 26.50 1 B 7.36648 7.95669 4.44933 7.36648 7.95669 4.44933. 20 10.91 1 B 7.90159 7.92237 4.91559 7.90159 7.92237 4.91559. 

	21 2.10 1 B 7.92806 7.93074 5.19296 7.92806 7.93074 5.19296 
	21 2.10 1 B 7.92806 7.93074 5.19296 7.92806 7.93074 5.19296 

	22 3.01 1 B 7.50519 7.50843 5.02454 7.50519 7.50843 5.02454. 23 19.21 1 B 6.79693 7.07462 4.12196 6.79693 7.07462 4.12196. 24 22.23 1 B 7.67901 8.43280 4.90971 7.67901 8.43280 4.90971. 25 46.91 1 B 7.95333 8.18046 5.11199 7.95333 8.18046 5.11199. 
	22 3.01 1 B 7.50519 7.50843 5.02454 7.50519 7.50843 5.02454. 23 19.21 1 B 6.79693 7.07462 4.12196 6.79693 7.07462 4.12196. 24 22.23 1 B 7.67901 8.43280 4.90971 7.67901 8.43280 4.90971. 25 46.91 1 B 7.95333 8.18046 5.11199 7.95333 8.18046 5.11199. 

	26 7.61 1 B 7.46809 7.50684 5.14749 7.46809 7.50684 5.14749. 27 21.06 1 B 7.86464 7.90211 4.62006 7.86464 7.90211 4.62006. 
	26 7.61 1 B 7.46809 7.50684 5.14749 7.46809 7.50684 5.14749. 27 21.06 1 B 7.86464 7.90211 4.62006 7.86464 7.90211 4.62006. 

	28 2.30 1 B 7.18291 7.24430 5.63157 7.18291 7.24430 5.63157 
	28 2.30 1 B 7.18291 7.24430 5.63157 7.18291 7.24430 5.63157 

	29 2.66 1 B 7.73989 7.74686 4.91706 7.73989 7.74686 4.91706 
	29 2.66 1 B 7.73989 7.74686 4.91706 7.73989 7.74686 4.91706 


	ref1 15 
	Obs SUBJ Group SEQU PER TREAT AUCT AUCI Cmax TMAX KE 
	30 
	1 R1TR2 1 R1 2092.75 2133.80 164.40 14.00 0.0429. 31. 
	Figure

	1 R1TR2 1 R1 3303.21 . 244.00 32.00 .. 32. 
	1 R1TR2 1 R1 5412.22 5489.36 433.30 14.00 0.0698. 33. 
	1 R1TR2 1 R1 1455.66 1491.35 317.00 13.00 0.0805. 34. 
	1 R1TR2 1 R1 1876.01 . 62.92 48.00 .. 35. 
	1 R1TR2 1 R1 4229.94 4528.39 197.20 22.00 0.0879. 36. 
	1 R1TR2 1 R1 3027.03 3037.92 113.20 28.00 0.1017. 37. 
	1 R1TR2 1 R1 786.19 1014.76 19.86 24.00 0.0155. 38. 
	1 R1TR2 1 R1 4191.43 4248.62 105.50 28.00 0.0457. 39. 
	1 R1TR2 1 R1 1960.24 2055.62 80.58 17.00 0.0303. 40. 
	1 R1TR2 1 R1 2275.21 2281.92 146.00 18.00 0.2215. 41. 
	1 R1TR2 1 R1 2274.72 2276.75 241.60 22.00 0.5250. 42. 
	2 R1TR2 1 R1 6395.73 6504.98 1914.00 6.00 0.0458. 43. 
	2 R1TR2 1 R1 1239.50 1314.73 137.60 28.00 0.2482. 44. 
	2 R1TR2 1 R1 3017.37 3074.87 147.40 24.00 0.0463. 45. 
	2 R1TR2 1 R1 1697.94 2673.34 153.40 12.00 0.0451. 46. 
	2 R1TR2 1 R1 8666.61 8693.32 2459.00 6.00 0.0888. 47. 
	2 R1TR2 1 R1 2663.22 . 204.90 48.00 .. 48. 
	2 R1TR2 1 R1 2403.99 2408.77 347.20 20.00 0.2197. 49. 
	2 R1TR2 1 R1 1984.03 1996.95 112.10 20.00 0.0932. 50. 
	2 R1TR2 1 R1 154.24 207.03 7.81 36.00 0.0260. 51. 
	2 R1TR2 1 R1 314.52 324.20 76.45 11.00 0.1751. 52. 
	2 R1TR2 1 R1 809.11 814.73 67.13 28.00 0.2336. 53. 
	2 R1TR2 1 R1 4428.01 4451.41 329.90 6.00 0.0610. 54. 
	2 R1TR2 1 R1 2121.21 2350.93 192.00 20.00 0.0653. 55. 
	2 R1TR2 1 R1 1178.06 1333.30 204.30 8.00 0.0202. 56. 
	2 R1TR2 1 R1 1648.38 1922.66 202.50 24.00 0.0598. 57. 
	1 R1R2T 1 R1 2815.67 2861.36 614.80 8.00 0.1568. 58. 
	1 R1R2T 1 R1 510.93 517.33 38.59 28.00 0.3544 
	Obs THALF SEQ TRT LAUCT LAUCINF LCMAX lat1r lai1r lc1r 
	30 16.14 2 B 7.64623 7.66566 5.10230 7.64623 7.66566 5.10230 
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	31 . 2 B 8.10265 . 5.49717 8.10265 . 5.49717 
	31 . 2 B 8.10265 . 5.49717 8.10265 . 5.49717 
	31 . 2 B 8.10265 . 5.49717 8.10265 . 5.49717 

	32 9.93 2 B 8.59641 8.61057 6.07143 8.59641 8.61057 6.07143 
	32 9.93 2 B 8.59641 8.61057 6.07143 8.59641 8.61057 6.07143 

	33 8.61 2 B 7.28321 7.30744 5.75890 7.28321 7.30744 5.75890 
	33 8.61 2 B 7.28321 7.30744 5.75890 7.28321 7.30744 5.75890 

	34 . 2 B 7.53690 . 4.14186 7.53690 . 4.14186 
	34 . 2 B 7.53690 . 4.14186 7.53690 . 4.14186 

	35 7.88 2 B 8.34994 8.41812 5.28422 8.34994 8.41812 5.28422 
	35 7.88 2 B 8.34994 8.41812 5.28422 8.34994 8.41812 5.28422 

	36 6.81 2 B 8.01534 8.01893 4.72916 8.01534 8.01893 4.72916. 37 44.68 2 B 6.66719 6.92241 2.98871 6.66719 6.92241 2.98871. 38 15.18 2 B 8.34080 8.35435 4.65871 8.34080 8.35435 4.65871. 39 22.85 2 B 7.58082 7.62833 4.38925 7.58082 7.62833 4.38925. 
	36 6.81 2 B 8.01534 8.01893 4.72916 8.01534 8.01893 4.72916. 37 44.68 2 B 6.66719 6.92241 2.98871 6.66719 6.92241 2.98871. 38 15.18 2 B 8.34080 8.35435 4.65871 8.34080 8.35435 4.65871. 39 22.85 2 B 7.58082 7.62833 4.38925 7.58082 7.62833 4.38925. 

	40 3.13 2 B 7.72983 7.73277 4.98361 7.72983 7.73277 4.98361 
	40 3.13 2 B 7.72983 7.73277 4.98361 7.72983 7.73277 4.98361 

	41 1.32 2 B 7.72961 7.73050 5.48728 7.72961 7.73050 5.48728. 42 15.14 2 B 8.76339 8.78032 7.55695 8.76339 8.78032 7.55695. 
	41 1.32 2 B 7.72961 7.73050 5.48728 7.72961 7.73050 5.48728. 42 15.14 2 B 8.76339 8.78032 7.55695 8.76339 8.78032 7.55695. 

	43 2.79 2 B 7.12246 7.18139 4.92435 7.12246 7.18139 4.92435. 44 14.98 2 B 8.01214 8.03102 4.99315 8.01214 8.03102 4.99315. 45 15.36 2 B 7.43717 7.89108 5.03305 7.43717 7.89108 5.03305. 
	43 2.79 2 B 7.12246 7.18139 4.92435 7.12246 7.18139 4.92435. 44 14.98 2 B 8.01214 8.03102 4.99315 8.01214 8.03102 4.99315. 45 15.36 2 B 7.43717 7.89108 5.03305 7.43717 7.89108 5.03305. 

	46 7.81 2 B 9.06723 9.07031 7.80751 9.06723 9.07031 7.80751 
	46 7.81 2 B 9.06723 9.07031 7.80751 9.06723 9.07031 7.80751 

	47 . 2 B 7.88729 . 5.32252 7.88729 . 5.32252 
	47 . 2 B 7.88729 . 5.32252 7.88729 . 5.32252 

	48 3.16 2 B 7.78489 7.78687 5.84990 7.78489 7.78687 5.84990 
	48 3.16 2 B 7.78489 7.78687 5.84990 7.78489 7.78687 5.84990 

	49 7.43 2 B 7.59289 7.59938 4.71939 7.59289 7.59938 4.71939. 50 26.65 2 B 5.03852 5.33287 2.05566 5.03852 5.33287 2.05566. 
	49 7.43 2 B 7.59289 7.59938 4.71939 7.59289 7.59938 4.71939. 50 26.65 2 B 5.03852 5.33287 2.05566 5.03852 5.33287 2.05566. 

	51 3.96 2 B 5.75106 5.78136 4.33664 5.75106 5.78136 4.33664 
	51 3.96 2 B 5.75106 5.78136 4.33664 5.75106 5.78136 4.33664 

	52 2.97 2 B 6.69593 6.70286 4.20663 6.69593 6.70286 4.20663. 53 11.35 2 B 8.39571 8.40098 5.79879 8.39571 8.40098 5.79879. 54 10.62 2 B 7.65974 7.76257 5.25750 7.65974 7.76257 5.25750. 55 34.27 2 B 7.07162 7.19541 5.31959 7.07162 7.19541 5.31959. 56 11.60 2 B 7.40755 7.56146 5.31074 7.40755 7.56146 5.31074. 
	52 2.97 2 B 6.69593 6.70286 4.20663 6.69593 6.70286 4.20663. 53 11.35 2 B 8.39571 8.40098 5.79879 8.39571 8.40098 5.79879. 54 10.62 2 B 7.65974 7.76257 5.25750 7.65974 7.76257 5.25750. 55 34.27 2 B 7.07162 7.19541 5.31959 7.07162 7.19541 5.31959. 56 11.60 2 B 7.40755 7.56146 5.31074 7.40755 7.56146 5.31074. 

	57 4.42 3 B 7.94296 7.95905 6.42130 7.94296 7.95905 6.42130 
	57 4.42 3 B 7.94296 7.95905 6.42130 7.94296 7.95905 6.42130 

	58 1.96 3 B 6.23624 6.24868 3.65299 6.23624 6.24868 3.65299 
	58 1.96 3 B 6.23624 6.24868 3.65299 6.23624 6.24868 3.65299 


	ref1 16 
	Obs SUBJ Group SEQU PER TREAT AUCT AUCI Cmax TMAX KE 
	59 
	1 R1R2T 1 R1 1389.28 8575.76 67.93 17.00 0.0050. 60. 
	Figure

	1 R1R2T 1 R1 1871.41 1893.12 83.77 28.00 0.0619. 61. 
	1 R1R2T 1 R1 2229.07 2252.66 95.42 20.00 0.0841. 62. 
	1 R1R2T 1 R1 2181.31 2209.60 213.60 14.00 0.3127. 63. 
	1 R1R2T 1 R1 1801.92 1811.72 57.18 11.00 0.1075. 64. 
	1 R1R2T 1 R1 2940.03 2962.21 297.90 10.00 0.0500. 65. 
	1 R1R2T 1 R1 1408.15 1427.59 256.80 28.00 0.4285. 66. 
	1 R1R2T 1 R1 13.28 . 2.30 20.00 .. 67. 
	1 R1R2T 1 R1 2387.58 2455.95 431.00 11.00 0.0524. 68. 
	1 R1R2T 1 R1 2212.96 2220.91 154.20 12.00 0.1282. 69. 
	1 R1R2T 1 R1 310.29 . 49.35 28.00 .. 70. 
	1 R1R2T 1 R1 4270.66 4279.98 225.10 16.00 0.1822. 71. 
	2 R1R2T 1 R1 818.81 1077.28 98.49 6.00 0.0737. 72. 
	2 R1R2T 1 R1 3987.42 4003.17 220.20 11.00 0.0983. 73. 
	2 R1R2T 1 R1 1437.59 1512.59 155.90 24.00 0.0943. 74. 
	2 R1R2T 1 R1 3277.56 3302.01 261.90 12.00 0.1546. 75. 
	2 R1R2T 1 R1 2638.51 5890.60 284.00 12.00 0.0067. 76. 
	2 R1R2T 1 R1 1283.27 1376.16 123.10 14.00 0.0228. 77. 
	2 R1R2T 1 R1 2901.91 3255.25 212.50 13.00 0.0680. 78. 
	2 R1R2T 1 R1 910.10 . 160.30 28.00 .. 79. 
	2 R1R2T 1 R1 1866.30 3366.85 56.69 16.03 0.0130. 80. 
	2 R1R2T 1 R1 1247.66 1327.66 229.40 6.00 0.1126. 81. 
	2 R1R2T 1 R1 4006.31 4015.52 167.40 28.00 0.1360. 82. 
	2 R1R2T 1 R1 3105.81 3128.62 286.10 14.05 0.0626 
	83 87 2 R1R2T 1 R1 6723.98 7841.87 1169.00 8.00 0.0563 
	Obs THALF SEQ TRT LAUCT LAUCINF LCMAX lat1r lai1r lc1r 
	59 137.99 3 B 7.23654 9.05669 4.21848 7.23654 9.05669 4.21848. 60 11.19 3 B 7.53445 7.54598 4.42807 7.53445 7.54598 4.42807. 
	61 8.25 3 B 7.70934 7.71987 4.55829 7.70934 7.71987 4.55829 
	61 8.25 3 B 7.70934 7.71987 4.55829 7.70934 7.71987 4.55829 
	61 8.25 3 B 7.70934 7.71987 4.55829 7.70934 7.71987 4.55829 

	62 2.22 3 B 7.68768 7.70057 5.36411 7.68768 7.70057 5.36411 
	62 2.22 3 B 7.68768 7.70057 5.36411 7.68768 7.70057 5.36411 

	63 6.45 3 B 7.49661 7.50203 4.04620 7.49661 7.50203 4.04620. 64 13.85 3 B 7.98618 7.99369 5.69676 7.98618 7.99369 5.69676. 
	63 6.45 3 B 7.49661 7.50203 4.04620 7.49661 7.50203 4.04620. 64 13.85 3 B 7.98618 7.99369 5.69676 7.98618 7.99369 5.69676. 

	65 1.62 3 B 7.25003 7.26374 5.54830 7.25003 7.26374 5.54830 
	65 1.62 3 B 7.25003 7.26374 5.54830 7.25003 7.26374 5.54830 

	66 . 3 B 2.58597 . 0.83247 2.58597 . 0.83247. 67 13.22 3 B 7.77804 7.80627 6.06611 7.77804 7.80627 6.06611. 
	66 . 3 B 2.58597 . 0.83247 2.58597 . 0.83247. 67 13.22 3 B 7.77804 7.80627 6.06611 7.77804 7.80627 6.06611. 

	68 5.40 3 B 7.70209 7.70567 5.03825 7.70209 7.70567 5.03825 
	68 5.40 3 B 7.70209 7.70567 5.03825 7.70209 7.70567 5.03825 

	69 . 3 B 5.73751 . 3.89894 5.73751 . 3.89894 
	69 . 3 B 5.73751 . 3.89894 5.73751 . 3.89894 

	70 3.80 3 B 8.35952 8.36170 5.41654 8.35952 8.36170 5.41654 
	70 3.80 3 B 8.35952 8.36170 5.41654 8.35952 8.36170 5.41654 

	71 9.41 3 B 6.70785 6.98219 4.58996 6.70785 6.98219 4.58996 
	71 9.41 3 B 6.70785 6.98219 4.58996 6.70785 6.98219 4.58996 

	72 7.05 3 B 8.29090 8.29484 5.39454 8.29090 8.29484 5.39454 
	72 7.05 3 B 8.29090 8.29484 5.39454 8.29090 8.29484 5.39454 

	73 7.35 3 B 7.27072 7.32158 5.04921 7.27072 7.32158 5.04921 
	73 7.35 3 B 7.27072 7.32158 5.04921 7.27072 7.32158 5.04921 

	74 4.48 3 B 8.09485 8.10229 5.56796 8.09485 8.10229 5.56796. 75 103.93 3 B 7.87797 8.68111 5.64897 7.87797 8.68111 5.64897. 76 30.46 3 B 7.15717 7.22705 4.81300 7.15717 7.22705 4.81300. 77 10.19 3 B 7.97312 8.08802 5.35894 7.97312 8.08802 5.35894. 
	74 4.48 3 B 8.09485 8.10229 5.56796 8.09485 8.10229 5.56796. 75 103.93 3 B 7.87797 8.68111 5.64897 7.87797 8.68111 5.64897. 76 30.46 3 B 7.15717 7.22705 4.81300 7.15717 7.22705 4.81300. 77 10.19 3 B 7.97312 8.08802 5.35894 7.97312 8.08802 5.35894. 

	78 . 3 B 6.81355 . 5.07705 6.81355 . 5.07705. 79 53.48 3 B 7.53171 8.12173 4.03760 7.53171 8.12173 4.03760. 
	78 . 3 B 6.81355 . 5.07705 6.81355 . 5.07705. 79 53.48 3 B 7.53171 8.12173 4.03760 7.53171 8.12173 4.03760. 

	80 6.16 3 B 7.12903 7.19117 5.43547 7.12903 7.19117 5.43547 
	80 6.16 3 B 7.12903 7.19117 5.43547 7.12903 7.19117 5.43547 

	81 5.10 3 B 8.29563 8.29792 5.12039 8.29563 8.29792 5.12039. 82 11.07 3 B 8.04103 8.04835 5.65634 8.04103 8.04835 5.65634. 83 12.31 3 B 8.81344 8.96723 7.06390 8.81344 8.96723 7.06390. 
	81 5.10 3 B 8.29563 8.29792 5.12039 8.29563 8.29792 5.12039. 82 11.07 3 B 8.04103 8.04835 5.65634 8.04103 8.04835 5.65634. 83 12.31 3 B 8.81344 8.96723 7.06390 8.81344 8.96723 7.06390. 


	ref2 17 
	Obs SUBJ Group SEQU PER TREAT AUCT AUCI Cmax TMAX KE 
	1 
	1 TR1R2 3 R2 4715.11 4779.93 314.70 20.00 0.1420 2 
	Figure

	1 TR1R2 3 R2 1678.64 . 120.10 95.00 .. 3. 
	1 TR1R2 3 R2 1499.22 1549.37 76.84 15.00 0.0283 4 
	1 TR1R2 3 R2 1123.15 1671.63 30.28 34.10 0.0120 5 
	1 TR1R2 3 R2 3304.26 3322.99 119.90 47.00 0.0891 6 
	1 TR1R2 3 R2 4683.08 4789.66 695.10 15.00 0.0509 7 
	1 TR1R2 3 R2 9774.04 3168.00 6.00 0.0398 8 
	10035.90 

	1 TR1R2 3 R2 5197.32 5252.26 468.10 16.00 0.1430 9 
	1 TR1R2 3 R2 1917.66 2462.76 80.84 8.00 0.0242 10 
	1 TR1R2 3 R2 6151.55 6750.33 725.40 6.00 0.1010 11 
	1 TR1R2 3 R2 2573.61 2640.01 177.90 17.00 0.0320 12 
	1 TR1R2 3 R2 2628.00 2878.92 236.00 22.00 0.1528 13 
	1 TR1R2 3 R2 1353.96 1506.02 124.30 24.00 0.0394 14 
	1 TR1R2 3 R2 4901.88 4967.56 248.20 32.00 0.2063 15 
	1 TR1R2 3 R2 4214.56 4228.34 278.50 14.00 0.0743 16 
	2 TR1R2 3 R2 2314.30 2460.88 177.80 28.00 0.0974 17 
	2 TR1R2 3 R2 1563.92 1574.35 280.40 11.00 0.2197 18 
	2 TR1R2 3 R2 1304.85 1323.89 86.66 20.00 0.1552 19 
	2 TR1R2 3 R2 5042.66 9891.59 281.30 11.00 0.0158 20 
	2 TR1R2 3 R2 2310.62 2350.66 101.70 6.00 0.0567 21 
	2 TR1R2 3 R2 548.24 . 97.67 28.00 .. 22. 
	2 TR1R2 3 R2 3222.73 3853.42 177.00 28.00 0.0687 23 
	2 TR1R2 3 R2 1059.11 . 80.38 36.00 . 
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	24 
	2 TR1R2 3 R2 1336.31 2009.04 92.91 17.00 0.0401 25 
	Figure

	2 TR1R2 3 R2 2175.18 2328.41 282.20 11.00 0.0108 26 
	2 TR1R2 3 R2 1287.36 1468.26 108.50 16.00 0.0496 27 
	2 TR1R2 3 R2 2067.68 2478.57 111.40 16.00 0.0181 28 
	2 TR1R2 3 R2 2873.18 2880.44 207.40 16.00 0.2068 29 
	2 TR1R2 3 R2 6.27 14.00 1.90 13.00 0.1739 
	Obs THALF SEQ TRT LAUCT LAUCINF LCMAX lat2r lai2r lc2r 
	1 4.88 1 B 8.45853 8.47218 5.75162 8.45853 8.47218 5.75162 
	1 4.88 1 B 8.45853 8.47218 5.75162 8.45853 8.47218 5.75162 
	1 4.88 1 B 8.45853 8.47218 5.75162 8.45853 8.47218 5.75162 

	2 . 1 B 7.42574 . 4.78832 7.42574 . 4.78832 
	2 . 1 B 7.42574 . 4.78832 7.42574 . 4.78832 

	3 24.50 1 B 7.31270 7.34560 4.34173 7.31270 7.34560 4.34173 
	3 24.50 1 B 7.31270 7.34560 4.34173 7.31270 7.34560 4.34173 

	4 57.99 1 B 7.02389 7.42155 3.41049 7.02389 7.42155 3.41049 
	4 57.99 1 B 7.02389 7.42155 3.41049 7.02389 7.42155 3.41049 

	5 7.78 1 B 8.10297 8.10862 4.78666 8.10297 8.10862 4.78666 
	5 7.78 1 B 8.10297 8.10862 4.78666 8.10297 8.10862 4.78666 

	6 13.61 1 B 8.45171 8.47421 6.54406 8.45171 8.47421 6.54406 
	6 13.61 1 B 8.45171 8.47421 6.54406 8.45171 8.47421 6.54406 

	7 17.42 1 B 9.18749 9.21392 8.06086 9.18749 9.21392 8.06086 
	7 17.42 1 B 9.18749 9.21392 8.06086 9.18749 9.21392 8.06086 

	8 4.85 1 B 8.55590 8.56641 6.14868 8.55590 8.56641 6.14868 
	8 4.85 1 B 8.55590 8.56641 6.14868 8.55590 8.56641 6.14868 

	9 28.60 1 B 7.55886 7.80904 4.39247 7.55886 7.80904 4.39247 
	9 28.60 1 B 7.55886 7.80904 4.39247 7.55886 7.80904 4.39247 

	10 6.86 1 B 8.72446 8.81735 6.58672 8.72446 8.81735 6.58672. 11 21.64 1 B 7.85306 7.87854 5.18122 7.85306 7.87854 5.18122. 
	10 6.86 1 B 8.72446 8.81735 6.58672 8.72446 8.81735 6.58672. 11 21.64 1 B 7.85306 7.87854 5.18122 7.85306 7.87854 5.18122. 

	12 4.54 1 B 7.87398 7.96517 5.46383 7.87398 7.96517 5.46383. 13 17.61 1 B 7.21079 7.31723 4.82270 7.21079 7.31723 4.82270. 
	12 4.54 1 B 7.87398 7.96517 5.46383 7.87398 7.96517 5.46383. 13 17.61 1 B 7.21079 7.31723 4.82270 7.21079 7.31723 4.82270. 

	14 3.36 1 B 8.49737 8.51068 5.51423 8.49737 8.51068 5.51423 
	14 3.36 1 B 8.49737 8.51068 5.51423 8.49737 8.51068 5.51423 

	15 9.33 1 B 8.34630 8.34956 5.62942 8.34630 8.34956 5.62942 
	15 9.33 1 B 8.34630 8.34956 5.62942 8.34630 8.34956 5.62942 

	16 7.11 1 B 7.74686 7.80827 5.18066 7.74686 7.80827 5.18066 
	16 7.11 1 B 7.74686 7.80827 5.18066 7.74686 7.80827 5.18066 

	17 3.16 1 B 7.35495 7.36160 5.63622 7.35495 7.36160 5.63622 
	17 3.16 1 B 7.35495 7.36160 5.63622 7.35495 7.36160 5.63622 

	18 4.47 1 B 7.17384 7.18833 4.46199 7.17384 7.18833 4.46199. 19 43.92 1 B 8.52569 9.19944 5.63942 8.52569 9.19944 5.63942. 20 12.23 1 B 7.74527 7.76245 4.62203 7.74527 7.76245 4.62203. 
	18 4.47 1 B 7.17384 7.18833 4.46199 7.17384 7.18833 4.46199. 19 43.92 1 B 8.52569 9.19944 5.63942 8.52569 9.19944 5.63942. 20 12.23 1 B 7.74527 7.76245 4.62203 7.74527 7.76245 4.62203. 

	21 . 1 B 6.30671 . 4.58159 6.30671 . 4.58159. 22 10.09 1 B 8.07798 8.25672 5.17615 8.07798 8.25672 5.17615. 
	21 . 1 B 6.30671 . 4.58159 6.30671 . 4.58159. 22 10.09 1 B 8.07798 8.25672 5.17615 8.07798 8.25672 5.17615. 

	23 . 1 B 6.96518 . 4.38677 6.96518 . 4.38677. 24 17.26 1 B 7.19767 7.60541 4.53163 7.19767 7.60541 4.53163. 25 64.33 1 B 7.68487 7.75294 5.64262 7.68487 7.75294 5.64262. 26 13.97 1 B 7.16035 7.29183 4.68675 7.16035 7.29183 4.68675. 27 38.21 1 B 7.63418 7.81544 4.71313 7.63418 7.81544 4.71313. 
	23 . 1 B 6.96518 . 4.38677 6.96518 . 4.38677. 24 17.26 1 B 7.19767 7.60541 4.53163 7.19767 7.60541 4.53163. 25 64.33 1 B 7.68487 7.75294 5.64262 7.68487 7.75294 5.64262. 26 13.97 1 B 7.16035 7.29183 4.68675 7.16035 7.29183 4.68675. 27 38.21 1 B 7.63418 7.81544 4.71313 7.63418 7.81544 4.71313. 

	28 3.35 1 B 7.96317 7.96570 5.33465 7.96317 7.96570 5.33465 
	28 3.35 1 B 7.96317 7.96570 5.33465 7.96317 7.96570 5.33465 

	29 3.99 1 B 1.83625 2.63920 0.64343 1.83625 2.63920 0.64343 
	29 3.99 1 B 1.83625 2.63920 0.64343 1.83625 2.63920 0.64343 


	ref2 18 
	Obs SUBJ Group SEQU PER TREAT AUCT AUCI Cmax TMAX KE 
	30 
	1 R1TR2 3 R2 3168.43 3194.35 480.40 9.00 0.1936 31 
	Figure

	1 R1TR2 3 R2 785.37 870.26 88.29 11.00 0.1164 32 
	1 R1TR2 3 R2 3517.84 3589.57 160.80 13.00 0.0601 33 
	1 R1TR2 3 R2 92.94 . 18.23 28.00 .. 34. 
	1 R1TR2 3 R2 2225.56 . 134.60 47.00 .. 35. 
	1 R1TR2 3 R2 2695.02 2745.60 195.10 11.00 0.0352 36 
	1 R1TR2 3 R2 1756.51 4812.39 143.80 28.00 0.0354 37 
	1 R1TR2 3 R2 1920.96 1943.73 36.61 71.00 0.0664 38 
	1 R1TR2 3 R2 1928.83 2209.98 184.80 14.00 0.0698 39 
	1 R1TR2 3 R2 4334.44 4717.32 94.82 47.00 0.0387 40 
	1 R1TR2 3 R2 3138.48 3146.33 456.50 8.00 0.1916 41 
	1 R1TR2 3 R2 3152.28 4999.50 277.90 11.00 0.0475 42 
	2 R1TR2 3 R2 747.52 . 59.88 48.00 .. 43. 
	2 R1TR2 3 R2 1350.40 1361.56 110.40 24.07 0.1622 
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	2 R1TR2 3 R2 4749.15 4783.85 221.70 36.00 0.1162 45 
	Figure

	2 R1TR2 3 R2 2475.29 2815.48 127.50 13.00 0.1288 46 
	2 R1TR2 3 R2 4681.43 4694.62 598.20 11.00 0.1805 47 
	2 R1TR2 3 R2 6406.82 6431.64 180.10 22.00 0.1152 48 
	2 R1TR2 3 R2 695.39 3718.25 64.43 17.00 0.0160 49 
	2 R1TR2 3 R2 1057.95 1065.32 73.16 28.00 0.1949 50 
	2 R1TR2 3 R2 1894.66 1899.92 150.30 15.00 0.3470 51 
	2 R1TR2 3 R2 10.51 . 1.59 28.00 .. 52. 
	2 R1TR2 3 R2 978.96 1268.10 57.01 17.03 0.0897 53 
	2 R1TR2 3 R2 5075.59 5899.77 346.50 2.00 0.0634 54 
	2 R1TR2 3 R2 1798.41 2029.79 173.10 15.00 0.0415 55 
	2 R1TR2 3 R2 998.44 1022.96 85.89 11.05 0.0906 56 
	2 R1TR2 3 R2 2656.81 2669.05 236.80 7.00 0.1945 57 
	1 R1R2T 2 R2 967.41 986.30 168.90 11.00 0.0854 58 
	1 R1R2T 2 R2 335.53 . 36.03 28.00 . 
	Obs THALF SEQ TRT LAUCT LAUCINF LCMAX lat2r lai2r lc2r 
	30 3.58 2 B 8.06099 8.06914 6.17462 8.06099 8.06914 6.17462 
	30 3.58 2 B 8.06099 8.06914 6.17462 8.06099 8.06914 6.17462 
	30 3.58 2 B 8.06099 8.06914 6.17462 8.06099 8.06914 6.17462 

	31 5.96 2 B 6.66615 6.76880 4.48063 6.66615 6.76880 4.48063. 32 11.54 2 B 8.16560 8.18579 5.08016 8.16560 8.18579 5.08016. 
	31 5.96 2 B 6.66615 6.76880 4.48063 6.66615 6.76880 4.48063. 32 11.54 2 B 8.16560 8.18579 5.08016 8.16560 8.18579 5.08016. 

	33 . 2 B 4.53192 . 2.90307 4.53192 . 2.90307 
	33 . 2 B 4.53192 . 2.90307 4.53192 . 2.90307 

	34 . 2 B 7.70776 . 4.90231 7.70776 . 4.90231. 35 19.66 2 B 7.89916 7.91775 5.27351 7.89916 7.91775 5.27351. 36 19.56 2 B 7.47108 8.47895 4.96842 7.47108 8.47895 4.96842. 37 10.44 2 B 7.56058 7.57236 3.60032 7.56058 7.57236 3.60032. 
	34 . 2 B 7.70776 . 4.90231 7.70776 . 4.90231. 35 19.66 2 B 7.89916 7.91775 5.27351 7.89916 7.91775 5.27351. 36 19.56 2 B 7.47108 8.47895 4.96842 7.47108 8.47895 4.96842. 37 10.44 2 B 7.56058 7.57236 3.60032 7.56058 7.57236 3.60032. 

	38 9.93 2 B 7.56467 7.70074 5.21927 7.56467 7.70074 5.21927. 39 17.92 2 B 8.37435 8.45900 4.55198 8.37435 8.45900 4.55198. 
	38 9.93 2 B 7.56467 7.70074 5.21927 7.56467 7.70074 5.21927. 39 17.92 2 B 8.37435 8.45900 4.55198 8.37435 8.45900 4.55198. 

	40 3.62 2 B 8.05149 8.05399 6.12359 8.05149 8.05399 6.12359. 41 14.59 2 B 8.05588 8.51709 5.62726 8.05588 8.51709 5.62726. 
	40 3.62 2 B 8.05149 8.05399 6.12359 8.05149 8.05399 6.12359. 41 14.59 2 B 8.05588 8.51709 5.62726 8.05588 8.51709 5.62726. 

	42 . 2 B 6.61676 . 4.09234 6.61676 . 4.09234 
	42 . 2 B 6.61676 . 4.09234 6.61676 . 4.09234 

	43 4.27 2 B 7.20816 7.21639 4.70411 7.20816 7.21639 4.70411 
	43 4.27 2 B 7.20816 7.21639 4.70411 7.20816 7.21639 4.70411 

	44 5.96 2 B 8.46572 8.47300 5.40133 8.46572 8.47300 5.40133 
	44 5.96 2 B 8.46572 8.47300 5.40133 8.46572 8.47300 5.40133 

	45 5.38 2 B 7.81411 7.94289 4.84812 7.81411 7.94289 4.84812 
	45 5.38 2 B 7.81411 7.94289 4.84812 7.81411 7.94289 4.84812 

	46 3.84 2 B 8.45136 8.45417 6.39393 8.45136 8.45417 6.39393 
	46 3.84 2 B 8.45136 8.45417 6.39393 8.45136 8.45417 6.39393 

	47 6.01 2 B 8.76512 8.76898 5.19351 8.76512 8.76898 5.19351. 48 43.40 2 B 6.54447 8.22101 4.16558 6.54447 8.22101 4.16558. 
	47 6.01 2 B 8.76512 8.76898 5.19351 8.76512 8.76898 5.19351. 48 43.40 2 B 6.54447 8.22101 4.16558 6.54447 8.22101 4.16558. 

	49 3.56 2 B 6.96409 6.97103 4.29265 6.96409 6.97103 4.29265 
	49 3.56 2 B 6.96409 6.97103 4.29265 6.96409 6.97103 4.29265 

	50 2.00 2 B 7.54679 7.54957 5.01263 7.54679 7.54957 5.01263 
	50 2.00 2 B 7.54679 7.54957 5.01263 7.54679 7.54957 5.01263 

	51 . 2 B 2.35261 . 0.46058 2.35261 . 0.46058 
	51 . 2 B 2.35261 . 0.46058 2.35261 . 0.46058 

	52 7.72 2 B 6.88649 7.14527 4.04323 6.88649 7.14527 4.04323. 53 10.93 2 B 8.53220 8.68267 5.84788 8.53220 8.68267 5.84788. 54 16.69 2 B 7.49466 7.61569 5.15387 7.49466 7.61569 5.15387. 
	52 7.72 2 B 6.88649 7.14527 4.04323 6.88649 7.14527 4.04323. 53 10.93 2 B 8.53220 8.68267 5.84788 8.53220 8.68267 5.84788. 54 16.69 2 B 7.49466 7.61569 5.15387 7.49466 7.61569 5.15387. 

	55 7.65 2 B 6.90620 6.93046 4.45307 6.90620 6.93046 4.45307 
	55 7.65 2 B 6.90620 6.93046 4.45307 6.90620 6.93046 4.45307 

	56 3.56 2 B 7.88488 7.88948 5.46722 7.88488 7.88948 5.46722 
	56 3.56 2 B 7.88488 7.88948 5.46722 7.88488 7.88948 5.46722 

	57 8.11 3 B 6.87463 6.89396 5.12931 6.87463 6.89396 5.12931 
	57 8.11 3 B 6.87463 6.89396 5.12931 6.87463 6.89396 5.12931 

	58 . 3 B 5.81571 . 3.58435 5.81571 . 3.58435 
	58 . 3 B 5.81571 . 3.58435 5.81571 . 3.58435 


	ref2 19 
	Obs SUBJ Group SEQU PER TREAT AUCT AUCI Cmax TMAX KE 
	59 
	1 R1R2T 2 R2 2220.44 . 97.94 36.00 .. 60. 
	Figure

	1 R1R2T 2 R2 1627.93 1677.32 141.50 10.00 0.1174 61 
	1 R1R2T 2 R2 3012.29 3543.32 165.90 15.00 0.0652 62 
	1 R1R2T 2 R2 1045.77 1049.38 92.16 24.00 0.4654 63 
	1 R1R2T 2 R2 3196.58 . 190.20 36.00 . 
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	64 
	1 R1R2T 2 R2 1864.63 1932.95 93.78 14.00 0.0361 65 
	Figure

	1 R1R2T 2 R2 663.67 874.12 64.95 11.00 0.0441 66 
	1 R1R2T 2 R2 279.45 . 45.77 32.00 .. 67. 
	1 R1R2T 2 R2 897.49 923.40 105.00 12.00 0.0763 68 
	1 R1R2T 2 R2 1427.53 1439.31 117.40 18.00 0.1516 69 
	1 R1R2T 2 R2 1301.61 1322.13 107.10 12.05 0.1309 70 
	1 R1R2T 2 R2 2418.26 2479.70 150.40 13.00 0.0264 71 
	2 R1R2T 2 R2 498.41 . 31.15 32.00 .. 72. 
	2 R1R2T 2 R2 4462.43 4922.46 1151.00 4.00 0.0249 73 
	2 R1R2T 2 R2 1234.76 1250.80 74.45 10.00 0.1495 74 
	2 R1R2T 2 R2 806.22 825.06 143.20 22.00 0.2441 75 
	2 R1R2T 2 R2 2062.17 2073.01 115.70 22.00 0.1956 76 
	2 R1R2T 2 R2 3304.76 3337.52 155.70 20.00 0.1913 77 
	2 R1R2T 2 R2 3564.68 3635.11 217.40 28.00 0.1486 78 
	2 R1R2T 2 R2 980.45 995.08 88.71 14.00 0.1431 79 
	2 R1R2T 2 R2 1802.09 1823.66 59.29 36.00 0.0684 80 
	2 R1R2T 2 R2 6596.70 6636.48 3183.00 6.00 0.0619 81 
	2 R1R2T 2 R2 2885.88 2915.76 153.80 28.00 0.1926 82 
	2 R1R2T 2 R2 4739.94 4752.99 229.20 12.00 0.0772 83 
	2 R1R2T 2 R2 3959.00 4.00 0.0665 
	17015.10 
	17033.30 

	Obs THALF SEQ TRT LAUCT LAUCINF LCMAX lat2r lai2r lc2r 
	59 . 3 B 7.70546 . 4.58436 7.70546 . 4.58436 
	59 . 3 B 7.70546 . 4.58436 7.70546 . 4.58436 
	59 . 3 B 7.70546 . 4.58436 7.70546 . 4.58436 

	60 5.91 3 B 7.39506 7.42495 4.95230 7.39506 7.42495 4.95230. 61 10.63 3 B 8.01046 8.17282 5.11139 8.01046 8.17282 5.11139. 
	60 5.91 3 B 7.39506 7.42495 4.95230 7.39506 7.42495 4.95230. 61 10.63 3 B 8.01046 8.17282 5.11139 8.01046 8.17282 5.11139. 

	62 1.49 3 B 6.95251 6.95595 4.52353 6.95251 6.95595 4.52353 
	62 1.49 3 B 6.95251 6.95595 4.52353 6.95251 6.95595 4.52353 

	63 . 3 B 8.06984 . 5.24808 8.06984 . 5.24808. 64 19.20 3 B 7.53082 7.56680 4.54095 7.53082 7.56680 4.54095. 65 15.71 3 B 6.49778 6.77322 4.17362 6.49778 6.77322 4.17362. 
	63 . 3 B 8.06984 . 5.24808 8.06984 . 5.24808. 64 19.20 3 B 7.53082 7.56680 4.54095 7.53082 7.56680 4.54095. 65 15.71 3 B 6.49778 6.77322 4.17362 6.49778 6.77322 4.17362. 

	66 . 3 B 5.63283 . 3.82363 5.63283 . 3.82363 
	66 . 3 B 5.63283 . 3.82363 5.63283 . 3.82363 

	67 9.09 3 B 6.79960 6.82806 4.65396 6.79960 6.82806 4.65396 
	67 9.09 3 B 6.79960 6.82806 4.65396 6.79960 6.82806 4.65396 

	68 4.57 3 B 7.26370 7.27192 4.76559 7.26370 7.27192 4.76559 
	68 4.57 3 B 7.26370 7.27192 4.76559 7.26370 7.27192 4.76559 

	69 5.30 3 B 7.17136 7.18700 4.67376 7.17136 7.18700 4.67376. 70 26.26 3 B 7.79080 7.81589 5.01330 7.79080 7.81589 5.01330. 
	69 5.30 3 B 7.17136 7.18700 4.67376 7.17136 7.18700 4.67376. 70 26.26 3 B 7.79080 7.81589 5.01330 7.79080 7.81589 5.01330. 

	71 . 3 B 6.21142 . 3.43881 6.21142 . 3.43881. 72 27.80 3 B 8.40345 8.50156 7.04839 8.40345 8.50156 7.04839. 
	71 . 3 B 6.21142 . 3.43881 6.21142 . 3.43881. 72 27.80 3 B 8.40345 8.50156 7.04839 8.40345 8.50156 7.04839. 

	73 4.64 3 B 7.11863 7.13154 4.31013 7.11863 7.13154 4.31013 
	73 4.64 3 B 7.11863 7.13154 4.31013 7.11863 7.13154 4.31013 

	74 2.84 3 B 6.69236 6.71546 4.96424 6.69236 6.71546 4.96424 
	74 2.84 3 B 6.69236 6.71546 4.96424 6.69236 6.71546 4.96424 

	75 3.54 3 B 7.63151 7.63676 4.75100 7.63151 7.63676 4.75100 
	75 3.54 3 B 7.63151 7.63676 4.75100 7.63151 7.63676 4.75100 

	76 3.62 3 B 8.10312 8.11298 5.04793 8.10312 8.11298 5.04793 
	76 3.62 3 B 8.10312 8.11298 5.04793 8.10312 8.11298 5.04793 

	77 4.66 3 B 8.17883 8.19839 5.38174 8.17883 8.19839 5.38174 
	77 4.66 3 B 8.17883 8.19839 5.38174 8.17883 8.19839 5.38174 

	78 4.84 3 B 6.88801 6.90282 4.48537 6.88801 6.90282 4.48537. 79 10.13 3 B 7.49670 7.50860 4.08244 7.49670 7.50860 4.08244. 80 11.20 3 B 8.79432 8.80034 8.06558 8.79432 8.80034 8.06558. 
	78 4.84 3 B 6.88801 6.90282 4.48537 6.88801 6.90282 4.48537. 79 10.13 3 B 7.49670 7.50860 4.08244 7.49670 7.50860 4.08244. 80 11.20 3 B 8.79432 8.80034 8.06558 8.79432 8.80034 8.06558. 

	81 3.60 3 B 7.96759 7.97789 5.03565 7.96759 7.97789 5.03565 
	81 3.60 3 B 7.96759 7.97789 5.03565 7.96759 7.97789 5.03565 

	82 8.98 3 B 8.46378 8.46653 5.43459 8.46378 8.46653 5.43459. 83 10.43 3 B 9.74186 9.74293 8.28375 9.74186 9.74293 8.28375. 
	82 8.98 3 B 8.46378 8.46653 5.43459 8.46378 8.46653 5.43459. 83 10.43 3 B 9.74186 9.74293 8.28375 9.74186 9.74293 8.28375. 


	dataset for scaled average BE 
	Obs SUBJ PER SEQ TRT ilat ilai ilc dlat dlai dlc 
	1 
	3 1 B 0.01787 0.00578 0.48611 -0.68339 -0.68565 -0.40785. 2. 
	Figure

	3 1 B 0.46849 . 1.12292 0.19745 . -0.68734. 3. 
	3 1 B 0.26537 0.19333 0.13725 -0.31902 -0.20228 -0.30149. 4. 
	3 1 B 0.06416 -0.09958 -0.33576 0.54440 0.15427 1.81365 
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	3 1 B -0.10276 0.32803 0.32711 -0.70549 -0.68722 -0.47104. 6. 
	Figure

	3 1 B -0.20539 -0.25360 -0.63368 0.13822 0.22634 0.94592. 7. 
	3 1 B -0.02528 0.01471 -0.24151 -0.44092 -0.44176 -2.42108. 8. 
	3 1 B -0.65318 -0.64922 -0.42440 0.08041 0.07854 -0.04501. 9. 
	3 1 B 0.37583 0.29475 0.95583 -0.14004 -0.38104 -0.42501. 
	3 1 B 0.76088 0.70528 0.11529 -1.43650 -1.51047 -0.84886. 11. 
	3 1 B -0.95681 . -0.80930 0.20705 0.18580 -0.03839. 12. 
	3 1 B -2.36096 -2.37004 -2.24101 -0.04315 -0.07428 0.18055. 13. 
	3 1 B -0.31014 -0.31391 -1.45337 1.03920 0.96833 1.63093. 14. 
	3 1 B 0.15578 0.18357 0.33359 0.10894 0.09735 0.53172. 
	3 1 B -0.49892 -0.47957 -1.17053 -0.03844 -0.03436 -0.37140. 16. 
	3 1 B 0.82238 0.84830 0.58472 -0.54601 -0.60479 -0.12187. 17. 
	3 1 B -0.40893 -0.31025 -0.90296 0.76087 0.75686 -0.07285. 18. 
	3 1 B 0.97457 1.02940 1.44961 0.59678 0.58727 0.17468. 19. 
	3 1 B 0.64687 0.82706 0.78662 -1.15921 -1.24275 -1.19009. 
	3 1 B -0.21996 -0.22172 -0.63589 0.15632 0.15991 0.29356. 21. 
	3 1 B -1.26635 . -1.08462 1.62135 . 0.61136. 22. 
	3 1 B 0.51490 1.69960 0.39518 -0.57279 -0.74829 -0.15161. 23. 
	3 1 B 0.23183 . -0.00930 -0.16825 . -0.26481. 24. 
	3 1 B -0.12659 -0.67289 -0.78767 0.48134 0.82739 0.37808. 
	3 1 B -0.03480 -0.16294 0.15688 0.26847 0.42752 -0.53063. 26. 
	3 1 B 0.53666 0.55711 1.16943 0.30774 0.21501 0.46074. 27. 
	3 1 B 0.04403 0.06304 0.36646 0.23045 0.08667 -0.09307. 28. 
	3 1 B -2.03128 -2.03015 -1.76978 -0.78026 -0.72140 0.29692. 29. 
	3 1 B 3.64478 3.27247 3.46973 5.90363 5.10766 4.27363. 
	3 2 B 0.10800 0.11886 1.12462 -0.41476 -0.40348 -1.07232. 31. 
	3 2 B 0.62390 . -0.05299 1.43650 . 1.01654. 32. 
	3 2 B 0.40591 0.39135 0.10335 0.43081 0.42478 0.99127. 33. 
	3 2 B 1.82503 . 1.38769 2.75129 . 2.85583. 34. 
	3 2 B -0.38802 . -0.51348 -0.17086 . -0.76044. 
	3 2 B -0.10824 -0.12155 0.38722 0.45078 0.50037 0.01071. 36. 
	3 2 B 0.30407 . 0.20042 0.54425 -0.46002 -0.23927. 37. 
	3 2 B 1.62069 1.63040 1.50540 -0.89339 -0.64996 -0.61161. 38. 
	3 2 B 0.32498 0.27212 -0.21871 0.77613 0.65361 -0.56056. 39. 
	3 2 B 0.42954 0.40100 0.33504 -0.79353 -0.83066 -0.16273. 
	3 2 B -0.25481 0.16520 -0.07630 -0.32167 -0.32122 -1.13998. 41. 
	3 2 B 0.43129 0.23180 0.11502 -0.32627 -0.78659 -0.13998. 42. 
	3 2 B 0.22823 . 0.03014 2.14662 . 3.46461. 43. 
	3 2 B 0.68294 0.67452 0.31033 -0.08569 -0.03500 0.22024. 44. 
	3 2 B -0.27163 -0.27480 -0.13972 -0.45358 -0.44198 -0.40818. 
	3 2 B 0.02247 -0.25031 0.04781 -0.37694 -0.05180 0.18493. 46. 
	3 2 B -0.47832 -0.47726 -1.39062 0.61587 0.61614 1.41358. 47. 
	3 2 B 0.36351 . 0.44810 -0.87783 . 0.12901. 48. 
	3 2 B 1.11406 0.27693 1.04740 1.24041 -0.43414 1.68432. 49. 
	3 2 B -2.14651 . -1.17560 0.62880 0.62835 0.42674. 
	3 2 B 0.93166 0.78428 1.79081 -2.50827 -2.21669 -2.95697. 51. 
	3 2 B 2.98015 . 2.91951 3.39845 . 3.87605. 52. 
	3 2 B 0.48750 0.36054 0.51174 -0.19056 -0.44241 0.16340. 53. 
	3 2 B 0.28374 0.22328 1.94900 -0.13649 -0.28169 -0.04909. 54. 
	3 2 B 1.09869 1.11014 0.95468 0.16508 0.14688 0.10363. 
	3 2 B 0.87362 0.82910 2.06736 0.16543 0.26496 0.86652. 56. 
	3 2 B 0.32726 0.25455 -0.26561 -0.47733 -0.32801 -0.15648. 57. 
	2 3 B 0.17763 0.16430 -0.31232 1.06833 1.06509 1.29199. 58. 
	2 3 B 2.19652 . 2.04568 0.42053 . 0.06864. 59. 
	2 3 B 0.14736 . 0.61055 -0.46892 . -0.36588. 
	2 3 B -0.29687 -0.31197 0.70933 0.13938 0.12103 -0.52422. 61. 
	2 3 B 0.02333 -0.05978 0.65534 -0.30112 -0.45295 -0.55310. 
	dataset for scaled average BE 21 
	Obs SUBJ PER SEQ TRT ilat ilai ilc dlat dlai dlc 
	62 
	2 3 B -0.45872 -0.45012 -0.41046 0.73517 0.74461 0.84058. 63. 
	Figure

	2 3 B -0.29833 . 1.33326 -0.57323 . -1.20187. 64. 
	2 3 B 0.81702 0.79965 -0.12097 0.45536 0.42689 1.15581. 65. 
	2 3 B -0.70883 . -0.47022 0.75225 0.49052 1.37468. 66. 
	2 3 B -0.11968 . -0.05048 -3.04687 . -2.99115. 67. 
	2 3 B 0.19301 0.17543 0.01894 0.97843 0.97821 1.41215. 68. 
	2 3 B 0.26059 0.27207 0.66452 0.43839 0.43375 0.27266. 69. 
	2 3 B 1.18745 . 1.78554 -1.43385 . -0.77483. 70. 
	2 3 B -0.47076 -0.46178 -0.60576 0.56872 0.54581 0.40325. 71. 
	2 3 B -0.21369 . 0.00200 0.49643 . 1.15114. 72. 
	2 3 B -0.16722 -0.15596 -0.54095 -0.11255 -0.20672 -1.65385. 73. 
	2 3 B -0.05523 -0.06404 -0.21883 0.15209 0.19004 0.73909. 74. 
	2 3 B 0.98113 0.97381 1.15422 1.40250 1.38683 0.60372. 75. 
	2 3 B -1.03605 . -0.90216 0.24646 1.04436 0.89797. 76. 
	2 3 B -0.07734 0.02422 -0.59920 -0.94595 -0.88593 -0.23493. 77. 
	2 3 B -0.05049 0.06201 -0.08714 -0.20571 -0.11037 -0.02280. 78. 
	2 3 B 0.30850 . 0.16542 -0.07446 . 0.59167. 79. 
	2 3 B 0.01537 0.05514 -0.26701 0.03501 0.61313 -0.04484. 80. 
	2 3 B -0.75644 -0.78821 -1.49355 -1.66530 -1.60916 -2.63011. 81. 
	2 3 B 0.51104 0.51051 1.05386 0.32804 0.32004 0.08473. 82. 
	2 3 B -0.22539 -0.21139 -0.09787 -0.42275 -0.41818 0.22175. 83. 
	2 3 B -0.36562 -0.26960 -0.09619 -0.92842 -0.77569 -1.21984 
	unscaled BE 90% CI -guidance version 22 
	The Mixed Procedure 
	Model Information 
	Data Set WORK.PKN Dependent Variable LCMAX Covariance Structures Factor Analytic, Variance 
	Components Subject Effects SUBJ, SUBJ Group Effect TRT Estimation Method REML Residual Variance Method None Fixed Effects SE Method Model-Based Degrees of Freedom Method Satterthwaite 
	Class Level Information 
	Class Levels Values 
	Group 2 12 SEQ 3 123 SUBJ 83 12345678910121314 
	15 16 17 18192021 23 24 25 26 27 28 29303132 33 34 35 36 37 38 39424344 45 46 47 48 49 50 51525354 55 56 57 
	15 16 17 18192021 23 24 25 26 27 28 29303132 33 34 35 36 37 38 39424344 45 46 47 48 49 50 51525354 55 56 57 
	58 59 60 61636465 66 67 68 69 70 71 72737475 76 77 78 79 80 82 83848586 87 89 90 

	PER 3 123 TRT 2AB 
	Dimensions 
	Covariance Parameters 5 Columns in X 24 Columns in Z Per Subject 2 Subjects 83 Max Obs Per Subject 3 
	Number of Observations 
	Number of Observations Read 249 Number of Observations Used 249 Number of Observations Not Used 0 
	Iteration History 
	Iteration Evaluations -2 Res Log Like Criterion 
	0 1 732.28140459. 1 2 709.32335027 0.12021925. 2 1 703.89537215 0.00996137. 3 1 702.86138588 0.00000005. 4 4 702.86138470 0.00000004. 5 1 702.86137966 0.00000000. 
	unscaled BE 90% CI -guidance version 
	The Mixed Procedure 
	Convergence criteria met. 
	Estimated G Matrix 
	Row Effect TRT SUBJ Col1 Col2 
	1 TRT A 1 0.8078 0.3833. 2 TRT B 1 0.3833 0.4155. 
	Covariance Parameter Estimates 
	Cov Parm Subject Group Estimate 
	FA(1,1) SUBJ 0.8988 FA(2,1) SUBJ 0.4264 FA(2,2) SUBJ 0.4834 Residual SUBJ TRT A 0.1186 
	Residual SUBJ TRT B 0.7539 
	Fit Statistics 
	Fit Statistics 
	Fit Statistics 

	-2 Res Log Likelihood AIC (smaller is better) AICC (smaller is better) BIC (smaller is better) 
	-2 Res Log Likelihood AIC (smaller is better) AICC (smaller is better) BIC (smaller is better) 
	702.9 712.9 713.1 725.0 

	Null Model Likelihood Ratio Test 
	Null Model Likelihood Ratio Test 

	DF 
	DF 
	Chi-Square 
	Pr > ChiSq 

	4 
	4 
	29.42 
	<.0001 

	Type 3 Tests of Fixed Effects 
	Type 3 Tests of Fixed Effects 

	Effect 
	Effect 
	Num DF 
	Den DF 
	F Value 
	Pr > F 

	Group SEQ Group*SEQ PER(Group) TRT Group*TRT 
	Group SEQ Group*SEQ PER(Group) TRT Group*TRT 
	1 2 2 4 1 1 
	77 77.6 77.6 158 78.8 78.8 
	0.18 0.03 2.50 2.41 3.36 0.10 
	0.6739 0.9742 0.0887 0.0511 0.0706 0.7582 

	Estimates 
	Estimates 

	Label 
	Label 
	Estimate 
	Standard Error 
	DF 
	t Value 
	Pr > |t| 
	Alpha 
	Lower 
	Upper 

	T vs. R 
	T vs. R 
	0.1967 
	0.1073 
	78.8 
	1.83 
	0.0706 
	0.1 
	0.01807 
	0.3752 

	unscaled BE 90% CI -guidance version 
	unscaled BE 90% CI -guidance version 
	24 

	The Mixed Procedure 
	The Mixed Procedure 

	Least Squares Means 
	Least Squares Means 

	Effect 
	Effect 
	TRT 
	Estimate 
	Standard Error 
	DF 
	t Value 
	Pr > |t| 

	TRT TRT 
	TRT TRT 
	A B 
	5.2064 5.0097 
	0.1059 0.09799 
	77.6 77.4 
	49.15 51.13 
	<.0001 <.0001 

	unscaled BE 90% CI -guidance version 
	unscaled BE 90% CI -guidance version 
	25 

	The Mixed Procedure 
	The Mixed Procedure 

	Model Information 
	Model Information 
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	Data Set. WORK.PKN 
	Dependent Variable. LAUCT 
	Covariance Structures. Factor Analytic, Variance Components 
	Subject Effects. SUBJ, SUBJ 
	Group Effect. TRT 
	Estimation Method. REML 
	Residual Variance Method. None 
	Fixed Effects SE Method. Model-Based 
	Degrees of Freedom Method. Satterthwaite 
	Class Level Information 
	Class Levels. Values 
	Group 2. 12 
	SEQ 3. 123 
	SUBJ 83. 12345678910121314 15 16 17 18192021 23 24 25 26 27 28 29303132 33 34 35 36 37 38 39424344 45 46 47 48 49 50 51525354 55 56 57 58 59 60 61636465 66 67 68 69 70 71 72737475 76 77 78 79 80 82 83848586 87 89 90 
	PER 3. 123 
	TRT 2.AB 
	Dimensions 
	Covariance Parameters 5 Columns in X 24 Columns in Z Per Subject 2 Subjects 83 Max Obs Per Subject 3 
	Number of Observations 
	Number of Observations Read 249 Number of Observations Used 249 Number of Observations Not Used 0 
	Iteration History 
	Iteration Evaluations -2 Res Log Like Criterion 
	0 1 696.41380189 1 2 667.21756057 0.04815432 2 1 664.01463270 0.30261259 3 1 663.95117818 0.00116396 4 1 663.95091004 0.00000004 5 1 663.95091002 0.00000000 
	Page 100 of 168 
	unscaled BE 90% CI -guidance version 
	The Mixed Procedure 
	Convergence criteria met but final hessian is not positive. definite.. 
	Estimated G Matrix 
	Row Effect TRT SUBJ Col1 Col2 
	1 TRT A 1 0.5139 0.3344. 2 TRT B 1 0.3344 0.3770. 
	Covariance Parameter Estimates 
	Cov Parm Subject Group Estimate 
	FA(1,1) SUBJ 0.7168 FA(2,1) SUBJ 0.4664 FA(2,2) SUBJ 0.3992 Residual SUBJ TRT A 0.2357 Residual SUBJ TRT B 0.6517 
	Fit Statistics 
	-2 Res Log Likelihood 664.0 AIC (smaller is better) 674.0 AICC (smaller is better) 674.2 BIC (smaller is better) 686.0 
	Null Model Likelihood Ratio Test 
	DF Chi-Square Pr > ChiSq 
	4 32.46 <.0001 
	Type 3 Tests of Fixed Effects 
	Num Den Effect DF DF F Value Pr > F 
	Group 1 77 0.21 0.6513 SEQ 2 78.1 0.72 0.4879 Group*SEQ 2 78.1 4.05 0.0212 PER(Group) 4 157 1.74 0.1439 TRT 1 78.6 2.78 0.0997 Group*TRT 1 78.6 0.10 0.7529 
	Estimates 
	Estimates 
	Standard 

	Label 
	Label 
	Label 
	Estimate 
	Error 
	DF 
	t Value 
	Pr > |t| 
	Alpha 
	Lower 
	Upper 

	T vs. R 
	T vs. R 
	0.1622 
	0.09733 
	78.6 
	1.67 
	0.0997 
	0.1 
	0.000154 
	0.3242 

	unscaled BE 90% CI -guidance version 
	unscaled BE 90% CI -guidance version 
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	The Mixed Procedure 
	The Mixed Procedure 

	Least Squares Means 
	Least Squares Means 

	Effect 
	Effect 
	TRT 
	Estimate 
	Standard Error 
	DF 
	t Value 
	Pr > |t| 

	TRT TRT 
	TRT TRT 
	A B 
	7.6968 7.5346 
	0.09529 0.09228 
	77.5 77.4 
	80.77 81.65 
	<.0001 <.0001 

	unscaled BE 90% CI -guidance version 
	unscaled BE 90% CI -guidance version 
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	The Mixed Procedure 
	The Mixed Procedure 

	Model Information 
	Model Information 

	Data Set Dependent Variable Covariance Structures Subject Effects Group Effect Estimation Method Residual Variance Method Fixed Effects SE Method Degrees of Freedom Method 
	Data Set Dependent Variable Covariance Structures Subject Effects Group Effect Estimation Method Residual Variance Method Fixed Effects SE Method Degrees of Freedom Method 
	WORK.PKN LAUCINF Factor Analytic, Variance Components SUBJ, SUBJ TRT REML None Model-Based Satterthwaite 

	Class Level Information 
	Class Level Information 

	Class 
	Class 
	Levels 
	Values 

	Group SEQ SUBJ PER TRT 
	Group SEQ SUBJ PER TRT 
	2 3 83 3 2 
	1 2 1 2 3 1 2 3 4 5 6 7 8 9 10 12 13 14 15 16 17 18 19 20 21 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 82 83 84 85 86 87 89 90 1 2 3 A B 

	Dimensions 
	Dimensions 

	Covariance Parameters Columns in X 
	Covariance Parameters Columns in X 
	5 24 


	Columns in Z Per Subject Subjects Max Obs Per Subject 
	Columns in Z Per Subject Subjects Max Obs Per Subject 
	Columns in Z Per Subject Subjects Max Obs Per Subject 
	2 83 3 

	Number of Observations 
	Number of Observations 

	Number of Observations Read Number of Observations Used Number of Observations Not Used 
	Number of Observations Read Number of Observations Used Number of Observations Not Used 
	249 222 27 

	Iteration History 
	Iteration History 

	Iteration 
	Iteration 
	Evaluations 
	-2 Res Log Like 
	Criterion 

	0 1 2 3 4 5 
	0 1 2 3 4 5 
	1 2 1 1 1 1 
	522.95375021 515.91312817 512.31120946 511.58272740 511.57698263 511.57698012 
	0.13504295 0.01422259 0.00009267 0.00001072 0.00000000 

	unscaled BE 90% CI -guidance version 
	unscaled BE 90% CI -guidance version 
	29 

	The Mixed Procedure 
	The Mixed Procedure 

	Convergence criteria met. 
	Convergence criteria met. 

	Estimated G Matrix 
	Estimated G Matrix 

	Row 
	Row 
	Effect 
	TRT 
	SUBJ 
	Col1 
	Col2 

	1 2 
	1 2 
	TRT TRT 
	A B 
	1 1 
	0.4795 0.1512 
	0.1512 0.1545 

	Covariance Parameter Estimates 
	Covariance Parameter Estimates 

	Cov Parm 
	Cov Parm 
	Subject 
	Group 
	Estimate 

	FA(1,1) FA(2,1) FA(2,2) Residual Residual 
	FA(1,1) FA(2,1) FA(2,2) Residual Residual 
	SUBJ SUBJ SUBJ SUBJ SUBJ 
	TRT A TRT B 
	0.6925 0.2184 0.3268 0.06786 0.4545 

	Fit Statistics 
	Fit Statistics 

	-2 Res Log Likelihood AIC (smaller is better) AICC (smaller is better) BIC (smaller is better) 
	-2 Res Log Likelihood AIC (smaller is better) AICC (smaller is better) BIC (smaller is better) 
	511.6 521.6 521.9 533.7 
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	Null Model Likelihood Ratio Test 
	Null Model Likelihood Ratio Test 
	Null Model Likelihood Ratio Test 

	DF 
	DF 
	Chi-Square 
	Pr > ChiSq 

	4 
	4 
	11.38 
	0.0226 

	Type 3 Tests of Fixed Effects 
	Type 3 Tests of Fixed Effects 

	Effect 
	Effect 
	Num DF 
	Den DF 
	F Value 
	Pr > F 

	Group SEQ Group*SEQ PER(Group) TRT Group*TRT 
	Group SEQ Group*SEQ PER(Group) TRT Group*TRT 
	1 2 2 4 1 1 
	74.4 72.9 72.9 140 71.4 71.4 
	0.14 0.30 3.32 0.63 2.29 0.60 
	0.7140 0.7423 0.0418 0.6454 0.1345 0.4399 

	Estimates 
	Estimates 

	Label 
	Label 
	Estimate 
	Standard Error 
	DF 
	t Value 
	Pr > |t| 
	Alpha 
	Lower 
	Upper 

	T vs. R 
	T vs. R 
	0.1409 
	0.09305 
	71.4 
	1.51 
	0.1345 
	0.1 
	-0.01421 
	0.2959 

	unscaled BE 90% CI -guidance version 
	unscaled BE 90% CI -guidance version 
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	The Mixed Procedure 
	The Mixed Procedure 

	Least Squares Means 
	Least Squares Means 

	Effect 
	Effect 
	TRT 
	Estimate 
	Standard Error 
	DF 
	t Value 
	Pr > |t| 

	TRT TRT 
	TRT TRT 
	A B 
	7.9187 7.7778 
	0.08559 0.07146 
	70.9 67.5 
	92.52 108.84 
	<.0001 <.0001 

	scaled average BE intermediate analysis -&ipar glm 
	scaled average BE intermediate analysis -&ipar glm 
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	The GLM Procedure 
	The GLM Procedure 

	Class Level Information 
	Class Level Information 

	Class 
	Class 
	Levels 
	Values 

	SEQ 
	SEQ 
	3 
	1 2 3 

	Number of Observations Read Number of Observations Used 
	Number of Observations Read Number of Observations Used 
	83 83 

	scaled average BE intermediate analysis -&ipar glm 
	scaled average BE intermediate analysis -&ipar glm 
	32 
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	The GLM Procedure Dependent Variable: ilat 
	Sum of Source DF Squares Mean Square F Value Pr > F Model 2 3.01478172 1.50739086 1.92 0.1527 Error 80 62.67836582 0.78347957 Corrected Total 82 65.69314754 
	R-Square Coeff Var Root MSE ilat Mean 0.045892 537.7830 0.885144 0.164591 
	Source DF Type I SS Mean Square F Value Pr > F SEQ 2 3.01478172 1.50739086 1.92 0.1527 
	Source DF Type III SS Mean Square F Value Pr > F SEQ 2 3.01478172 1.50739086 1.92 0.1527 
	Standard Parameter Estimate Error t Value Pr > |t| 
	average 0.16838021 0.09721229 1.73 0.0871 
	Parameter 
	Parameter 
	Parameter 
	90% Confidence Limits 

	average 
	average 
	0.00660685 
	0.33015357 

	dev iglmilat1 
	dev iglmilat1 
	33 

	Obs Dependent Source 
	Obs Dependent Source 
	DF 
	SS 
	MS 
	FValue 
	ProbF 

	1 
	1 
	ilat 
	Model 
	2 
	3.01478172 
	1.50739086 
	1.92 0.1527 

	2 
	2 
	ilat 
	Error 
	80 
	62.67836582 
	0.78347957 
	_ 
	_ 

	3 
	3 
	ilat 
	Corrected Total 
	82 
	65.69314754 
	_ 
	_ 
	_ 

	scaled average BE 
	scaled average BE 
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	intermediate analysis -&dpar 
	intermediate analysis -&dpar 
	glm 

	The GLM Procedure 
	The GLM Procedure 

	Class Level Information 
	Class Level Information 

	Class 
	Class 
	Levels 
	Values 

	SEQ 
	SEQ 
	3 
	1 2 3 


	Number of Observations Read 83 
	Number of Observations Used 83 scaled average BE 35 intermediate analysis -&dpar glm 
	The GLM Procedure Dependent Variable: dlat 
	Sum of Source DF Squares Mean Square F Value Pr > F Model 2 1.6059298 0.8029649 0.61 0.5471 Error 80 105.7041724 1.3213022 Corrected Total 82 107.3101022 
	R-Square Coeff Var Root MSE dlat Mean 0.014965 919.9929 1.149479 0.124944 
	Source DF Type I SS Mean Square F Value Pr > F SEQ 2 1.60592976 0.80296488 0.61 0.5471 
	Source DF Type III SS Mean Square F Value Pr > F SEQ 2 1.60592976 0.80296488 0.61 0.5471 output needed for mixed scaled av. BE -using glm 36 
	method_ unscabe_ unscabe_ Obs used lower upper dfi s2i param StdErr 1 Scaled/PE 1.00015 1.38289 80 0.78348 LAUCT 0.09721229 
	Obs pointest x boundx ni dfd s2wr nd theta 1 1.18339 0.018902 0.10900 83 80 0.66065 83 0.79669 
	Obs y boundy sWR critbound outcome 1 -0.52633 -0.41330 0.81280 -0.36288 PASS final output -&parameter -using glm 37 method_ unscabe_ unscabe_ Obs used lower upper param pointest s2wr sWR critbound outcome 
	1 Scaled/PE 1.00015 1.38289 LAUCT 1.18339 0.66065 0.81280 -0.36288 PASS 
	scaled average BE 38 intermediate analysis -&ipar glm The GLM Procedure 
	Class Level Information Class Levels Values SEQ 3 123 
	Number of Observations Read 83 Number of Observations Used 62 
	scaled average BE 39 intermediate analysis -&ipar glm 
	The GLM Procedure 
	The GLM Procedure 
	The GLM Procedure 

	Dependent Variable: ilai Source Model 
	Dependent Variable: ilai Source Model 
	DF 2 
	Sum of Squares 1.13649455 
	Mean Square 0.56824727 
	F Value 0.93 
	Pr > F 0.3987 

	Error 
	Error 
	59 
	35.89252901 
	0.60834795 

	Corrected Total 
	Corrected Total 
	61 
	37.02902356 


	R-Square Coeff Var Root MSE ilai Mean 0.030692 518.6931 0.779967 0.150372 
	Source DF Type I SS Mean Square F Value Pr > F SEQ 2 1.13649455 0.56824727 0.93 0.3987 
	Source DF Type III SS Mean Square F Value Pr > F SEQ 2 1.13649455 0.56824727 0.93 0.3987 
	Standard Parameter Estimate Error t Value Pr > |t| average 0.15346786 0.10008293 1.53 0.1305 Parameter 90% Confidence Limits 
	Standard Parameter Estimate Error t Value Pr > |t| average 0.15346786 0.10008293 1.53 0.1305 Parameter 90% Confidence Limits 
	Number of Observations Read 83 

	average 
	average 
	average 
	-0.01378003 
	0.32071575 

	dev iglmilai1 
	dev iglmilai1 
	40 

	Obs Dependent Source 
	Obs Dependent Source 
	DF 
	SS 
	MS 
	FValue 
	ProbF 

	1 
	1 
	ilai 
	Model 
	2 
	1.13649455 
	0.56824727 
	0.93 0.3987 

	2 
	2 
	ilai 
	Error 
	59 
	35.89252901 
	0.60834795 
	_ 
	_ 

	3 
	3 
	ilai 
	Corrected Total 
	61 
	37.02902356 
	_ 
	_ 
	_ 

	scaled average BE 
	scaled average BE 
	41 

	intermediate analysis -&dpar 
	intermediate analysis -&dpar 
	glm 

	The GLM Procedure 
	The GLM Procedure 

	Class Level Information 
	Class Level Information 

	Class 
	Class 
	Levels 
	Values 

	SEQ 
	SEQ 
	3 
	1 2 3 


	Number of Observations Used 67 scaled average BE 42 intermediate analysis -&dpar glm 
	The GLM Procedure Dependent Variable: dlai 
	Sum of Source DF Squares Mean Square F Value Pr > F Model 2 1.89288754 0.94644377 1.11 0.3373 Error 64 54.79119904 0.85611248 Corrected Total 66 56.68408658 
	R-Square Coeff Var Root MSE dlai Mean 0.033394 3103.733 0.925263 0.029811 
	Source DF Type I SS Mean Square F Value Pr > F SEQ 2 1.89288754 0.94644377 1.11 0.3373 
	Source DF Type III SS Mean Square F Value Pr > F SEQ 2 1.89288754 0.94644377 1.11 0.3373 output needed for mixed scaled av. BE -using glm 43 
	method_ unscabe_ unscabe_ Obs used lower upper dfi s2i param StdErr 
	1 Scaled/PE 0.98590 1.34438 59 0.60835 LAUCINF 0.10008293 
	Obs pointest x boundx ni dfd s2wr nd theta 1 1.16587 0.013536 0.10286 62 64 0.42806 67 0.79669 
	Obs y boundy sWR critbound outcome 1 -0.34103 -0.26084 0.65426 -0.20746 PASS final output -&parameter -using glm 
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	1 Scaled/PE 0.98590 1.34438 LAUCINF 1.16587 0.42806 0.65426 -0.20746 PASS 
	scaled average BE 45 intermediate analysis -&ipar glm The GLM Procedure 
	Class Level Information Class Levels Values SEQ 3 123 
	Number of Observations Read 83 
	Number of Observations Used 83 scaled average BE 46 intermediate analysis -&ipar glm 
	The GLM Procedure Dependent Variable: ilc Sum of 
	Source DF Squares Mean Square F Value Pr > F Model 2 3.88381429 1.94190714 1.99 0.1440 Error 80 78.23190645 0.97789883 Corrected Total 82 82.11572073 
	R-Square Coeff Var Root MSE ilc Mean 0.047297 491.9215 0.988888 0.201025 
	Source DF Type I SS Mean Square F Value Pr > F SEQ 2 3.88381429 1.94190714 1.99 0.1440 
	Source DF Type III SS Mean Square F Value Pr > F SEQ 2 3.88381429 1.94190714 1.99 0.1440 
	Standard Parameter Estimate Error t Value Pr > |t| 
	average 0.20653658 0.10860612 1.90 0.0608 
	Parameter 
	Parameter 
	Parameter 
	90% Confidence Limits 

	average 
	average 
	0.02580247 
	0.38727069 

	dev iglmilc1 
	dev iglmilc1 
	47 

	Obs Dependent Source 
	Obs Dependent Source 
	DF 
	SS 
	MS 
	FValue 
	ProbF 

	1 
	1 
	ilc 
	Model 
	2 
	3.88381429 
	1.94190714 
	1.99 0.1440 

	2 
	2 
	ilc 
	Error 
	80 
	78.23190645 
	0.97789883 
	_ 
	_ 

	3 
	3 
	ilc 
	Corrected Total 
	82 
	82.11572073 
	_ 
	_ 
	_ 

	scaled average BE 
	scaled average BE 
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	intermediate analysis -&dpar 
	intermediate analysis -&dpar 
	glm 

	The GLM Procedure 
	The GLM Procedure 

	Class Level Information 
	Class Level Information 

	Class 
	Class 
	Levels 
	Values 

	SEQ 
	SEQ 
	3 
	1 2 3 


	Number of Observations Read 83. Number of Observations Used 83. 
	scaled average BE 
	intermediate analysis -&dpar glm The GLM Procedure Dependent Variable: dlc 
	Sum of Source DF Squares Mean Square F Value Pr > F Model 2 1.9790956 0.9895478 0.65 0.5270 Error 80 122.5959020 1.5324488 Corrected Total 82 124.5749976 
	R-Square Coeff Var Root MSE dlc Mean 0.015887 918.0817 1.237921 0.134838 
	Source DF Type I SS Mean Square F Value Pr > F SEQ 2 1.97909559 0.98954779 0.65 0.5270 
	Source DF Type III SS Mean Square F Value Pr > F SEQ 2 1.97909559 0.98954779 0.65 0.5270 output needed for mixed scaled av. BE -using glm 50 
	method_ unscabe_ unscabe_ Obs used lower upper dfi s2i param StdErr 1 Scaled/PE 1.01823 1.45534 80 0.97790 LCMAX 0.10860612 
	Obs pointest x boundx ni dfd s2wr nd theta 1 1.22941 0.030862 0.14998 83 80 0.76622 83 0.79669 
	Obs y boundy sWR critbound outcome 1 -0.61044 -0.47934 0.87534 -0.40245 PASS final output -&parameter -using glm 51 method_ unscabe_ unscabe_ 
	Obs used lower upper param pointest s2wr sWR critbound outcome 1 Scaled/PE 1.01823 1.45534 LCMAX 1.22941 0.76622 0.87534 -0.40245 PASS ANDA: 203286 Mesalamine Delayed Release Tablets USP STUDY TYPE: Fasting 52 
	SUMMARY OF STATISTICAL ANALYSIS -UNSCALED DATA 
	„ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ†. ‚ Geometric Means ‚. ‚ Parameter Test Reference T/R Ratio ‚. ‚ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‚. ‚‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ LAUCT ‚ 2201.32 ‚ 1871.79 ‚ 1.18 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ LAUCI ‚ 2748.11 ‚ 2387.03 ‚ 1.15 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ
	ANDA: 203286 Mesalamine Delayed Release Tablets USP STUDY TYPE: Fasting 53 SUMMARY OF STATISTICAL ANALYSIS -UNSCALED DATA 
	„ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ†. ‚ 90% CI ‚. ‚ Lower CI Upper CI ‚. ‚ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‚. ‚‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ 100.02 ‚ 138.29 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ 98.59 ‚ 134.44 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ 101.82 ‚ 145.53 ‚. Šƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‹ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒŒ. 
	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA 54 
	„ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ†. ‚ Lower ‚. ‚ Parameter T/R Ratio 90% CI ‚. ‚ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‚. ‚‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ LAUCT ‚ 1.18 ‚ 100.02 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ LAUCI ‚ 1.17 ‚ 98.59 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ LCMAX ‚ 1.23 ‚ 101.82 ‚. Šƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‹ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‹ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒŒ. 
	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA 55 
	„ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ†. ‚ Upper ‚. ‚ 90% CI s2wr sWR Criteria Bound ‚. ‚ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‚. ‚‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ 138.29 ‚ 0.6606511 ‚ 0.8128045 ‚ -0.362881 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ 134.44 ‚ 0.4280562 ‚ 0.6542601 ‚ -0.207455 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒ
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	„ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ† ‚‚ ‚ Method Used OUTCOME ‚ ‚ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‚ ‚‚ ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰ ‚ Scaled/PE ‚ PASS ‚ ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰ ‚ Scaled/PE ‚ PASS ‚ ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰ ‚ Scaled/PE ‚ PASS ‚ Šƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‹ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒŒ 
	4.6.3 Fed Study Codes 
	/*===========================================================================.=====. / Program : HVScale3Period.SAS. / SubMacros :./ Updated : 15 Aug 2009. / Purpose : To analyze three period reference-scaled bioequivalence. studies.. /./ Notes : EXCEL DATA FILE MUST BE OPEN WHEN RUNNING THIS PROGRAM.. / : OUTPUT FILE (WORD DOCUMENT) CONTAINING SUMMARY TABLES IS. CREATED.. /./============================================================================.====. / PARAMETERS: THE FOLLOWING COLUMNS SHOULD BE IN T
	NAME OF VARIABLE SUBJ SUBJECT NUMBER TRT TREATMENT -CHARACTER (EITHER A OR B) A=TEST; B=REF SEQ SEQUENCE NUMBER -NUMERIC (EITHER 1, 2, OR 3) PER PERIOD NUMBER -NUMERIC (EITHER 1, 2, 3, OR 4) AUCT AREA UNDER CURVE 0-T AUCI AREA UNDER CURVE 0-INF CMAX CMAX TMAX TMAX KEL ELIMINATION RATE CONSTANT 
	THALF 
	THALF 
	THALF 
	HALF LIFE 

	sequence 1 sequence 2 sequence 3 
	sequence 1 sequence 2 sequence 3 
	T R R 
	R T R 
	R R T 

	GROUP EFFECT: 
	GROUP EFFECT: 


	Line 176: If trt*grp interaction is not significant, 
	remove TRT*GROUP term from line 176.. 
	/============================================================================.====. / AMENDMENT HISTORY:./ Init --Date------------------------Description------------------------­/./============================================================================.====*/.
	options nofmterr nocenter nodate symbolgen mlogic macrogen mprint ps=65. ls=80;. 
	*****STEP 1: ENTER ANDA INFORMATION *****;.
	%let drug= Mesalamine Delayed Release Tablets USP;. %let anda=203286;. %let studytype=FedALL;. 
	*****STEP 2: ENTER UNITS FOR PK PARAMETERS *****;.
	%let aucunit = ng hr/mL;. %let cmaxunit = ng/mL;. %let timeunit = hr;. 
	***** STEP 3: ENTER LOCATION OF DATASETS AND LOCATION FOR SAVING OUTPUT. REPORTS *****;.
	%let studydir=C:\Documents and Settings\renp\My Documents\203286Mesalamine;. 
	***** STEP 4: ENTER THE NAME OF THE DATASET FILE (EXCEL FILE) *****;. 
	%let excelfile = &studydir\203286FedSAS.xls;. 
	***** STEP 5: ENTER THE NAME OF THE EXCEL WORKSHEET NAME CONTAINING STUDY. DATA *****;.
	%let sheetname = FePK;. 
	proc import datafile="&excelfile" out=base dbms=excel replace;
	sheet="&sheetname";. getnames=yes;.mixed=yes;. 
	run; 
	libname studylib "&studydir";. 
	***** STEP 5: PROVIDE NAMES OF THE VARIABLES TO READ IN FROM EXCEL FILE. *****;.***** PROVIDE STANDARD VARIABLE NAMES FROM THE PARAMETER LIST ABOVE *****;.***** VARIABLE NAMES: SUBJ TRT(A,B) SEQ(1,2) PER(1,2,3) AUCT AUCINF CMAX TMAX.KEL THALF ******;. 
	data base; set base;
	/*sequence 1 T R R. sequence 2 R T R. 
	sequence 3 R R T. */. 
	IF SEQU="TR1R2" THEN SEQ=1;.ELSE IF SEQU="R1TR2" THEN SEQ=2;.ELSE IF SEQU="R1R2T" THEN SEQ=3;. 
	IF TREAT="T" THEN TRT="A";.ELSE IF TREAT IN("R1","R2") THEN TRT="B";. 
	run; 
	proc print data=base; run; 
	***************************************************************************** ; 
	***** DO NOT CHANGE ANYTHING BELOW THIS LINE *****;***************************************************************************** ; 
	data pk;set base; 
	LAUCT=log(auct);.LAUCINF=log(auci);.LCMAX=log(cmax);. 
	run; 
	data pkn;set pk; run; 
	data full; set pkn; 
	run; 
	proc sort
	data=pkn; by seq subj per; run; 
	data test; set pkn; if trt='A'; latt=LAUCT; lait=LAUCINF; lct=LCMAX; run; 
	data ref; set pkn; if trt='B'; run; 
	/*sequence 1 T R R. sequence 2 R T R. sequence 3 R R T. 
	*//*** ORIGINAL DON'S CODE ***data ref1; set ref; if (seq=1 and per=1) or (seq=2 and per=2) or (seq=3 andper=1); lat1r=LAUCT; lai1r=LAUCINF; lc1r=LCMAX;run;***/
	data ref1; set ref; if (seq=1 and per=2) or (seq=2 and per=1) or (seq=3 and. per=1); lat1r=LAUCT; lai1r=LAUCINF; lc1r=LCMAX;. run;. 
	data ref2; set ref; if (seq=1 and per=3) or (seq=2 and per=3) or (seq=3 and. per=2); lat2r=LAUCT; lai2r=LAUCINF; lc2r=LCMAX;. run;. 
	title "ref1";.proc print data=ref1;. run;. 
	title "ref2";.proc print data=ref2;. run;.title;. 
	data scavbe; merge test ref1 ref2; by seq subj;. ilat=latt-(0.5*(lat1r+lat2r)); *auct;. ilai=lait-(0.5*(lai1r+lai2r)); *auci;. ilc=lct-(0.5*(lc1r+lc2r)); *cmax;. 
	dlat=lat1r-lat2r; *auct;. dlai=lai1r-lai2r; *auci;. dlc=lc1r-lc2r; *cmax;. keep seq subj per trt ilat dlat ilai dlai ilc dlc;. run;. 
	proc print data=scavbe;. title1 'dataset for scaled average BE';. run;. 
	%macro calc(param,no);. 
	PROC MIXED data=pkn;.CLASSES GROUP SEQ SUBJ PER TRT;.MODEL &param = GROUP SEQ GROUP*SEQ PER(GROUP) TRT TRT*GROUP /.
	DDFM=SATTERTH;RANDOM TRT/TYPE=FA0(2) SUB=SUBJ G;REPEATED/GRP=TRT SUB=SUBJ;ESTIMATE 'T vs. R' TRT 1 -1/CL ALPHA=0.1;lsmeans trt; /* DEV */ods output lsmeans=lsm&param(keep=trt estimate); /* DEV */ ods output Estimates=unsc&no;title1 'unscaled BE 90% CI -guidance version'; run; 
	DATA UPARAM&NO(KEEP=PARAMETER LCI UCI);SET UNSC&NO; 
	ESTIMATE = 100 * EXP(ESTIMATE);. PARAMETER = "&PARAM";.LCI = 100 * EXP(LOWER);. UCI = 100 * EXP(UPPER);. 
	RUN; 
	*** for scaled dataset***;
	DATA UNSC&PARAM;.SET UNSC&NO;.RUN;. 
	%mend calc; 
	%calc(LCMAX,1); %calc(LAUCT,2); %calc(LAUCINF,3); 
	**** ESTIMATES ****;
	DATA LSMLAUCT;SET LSMLAUCT;PARAMETER = "LAUCT";
	RUN; 
	DATA LSMLAUCINF;SET LSMLAUCINF;PARAMETER = "LAUCI";
	RUN; 
	DATA LSMLCMAX;SET LSMLCMAX;PARAMETER = "LCMAX";
	RUN; 
	DATA UESTIMATE;SET LSMLAUCT LSMLAUCINF LSMLCMAX; RUN; 
	DATA UESTIMATE;SET UESTIMATE; 
	GEOMEAN = EXP(ESTIMATE);RUN; 
	PROC SORT 
	DATA=UESTIMATE; BY PARAMETER; RUN; 
	PROC TRANSPOSE 
	DATA=UESTIMATE. OUT=TRANSUEST(DROP=_NAME_);.VAR GEOMEAN;. BY PARAMETER;. 
	ID TRT; RUN; 
	DATA UEST;SET TRANSUEST; 
	); RUN; 
	RATIO = ROUND((A/B),.01

	DATA UALL;SET UPARAM1 UPARAM2 UPARAM3; RUN; 
	PROC SORT 
	DATA=UALL; BY PARAMETER; RUN; 
	PROC SORT 
	DATA=UEST; BY PARAMETER; RUN; 
	DATA UPARAMS;MERGE UEST UALL; BY PARAMETER; RUN; 
	*** PROPER ORDER AUCT, AUCI, CMAX ***;
	DATA UPARAMS;SET UPARAMS; 
	IF PARAMETER = "LAUCT" THEN ORDER=1;.ELSE IF PARAMETER = "LAUCI" THEN ORDER=2;.ELSE IF PARAMETER = "LCMAX" THEN ORDER=3;.
	RUN; 
	PROC SORT 
	DATA=UPARAMS; BY ORDER; RUN; 
	proc template;define style mystyle1;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 = 1in. leftmargin = 1in;. 
	END; run; 
	/*.data unsc1; set unsc1; unscabe_lower=exp(lower); unscabe_upper=exp(upper);.keep unscabe_lower unscabe_upper; run;.*/. 
	***** SCALED ANALYSIS *****;. 
	%MACRO SCALE(parameter, ipar, dpar);. 
	proc glm data=scavbe;.class seq;.model &ipar =seq/clparm alpha=0.1;.estimate 'average' intercept 1 seq 0.3333333333 0.3333333333. 

	0.3333333333;ods output overallanova=iglm&ipar.1;ods output Estimates=iglm&ipar.2;ods output NObs=iglm&ipar.3;title1 'scaled average BE';title2 'intermediate analysis -&ipar glm'; run; 
	0.3333333333;ods output overallanova=iglm&ipar.1;ods output Estimates=iglm&ipar.2;ods output NObs=iglm&ipar.3;title1 'scaled average BE';title2 'intermediate analysis -&ipar glm'; run; 
	title "dev iglm&ipar.1";proc print data=iglm&ipar.1; run; 
	proc glm data=scavbe;.class seq;.model &dpar =seq;.ods output overallanova=dglm&dpar.1;.ods output NObs=dglm&dpar.3;.title1 'scaled average BE';.title2 'intermediate analysis -&dpar glm';. 
	run; 
	data unsc&PARAMETER; set unsc&PARAMETER; unscabe_lower=exp(lower);unscabe_upper=exp(upper);
	keep unscabe_lower unscabe_upper;
	run; 
	data iglm&ipar.1; set iglm&ipar.1; if _n_=2; dfi=df; s2i=ms; keep dfi s2i param;param = "&parameter"; run; 
	data iglm&ipar.2; set iglm&ipar.2; pointest=exp(estimate); x=(estimate**2)-(stderr**2);
	boundx=(max((abs(LowerCL)),(abs(UpperCL))))**2;
	keep pointest x boundx stderr param;
	param = "&parameter"; 
	run; 
	data iglm&ipar.3; set iglm&ipar.3; if _n_ = 2; ni=NobsUsed; keep ni param;param = "&parameter"; run; 
	data dglm&dpar.1; set dglm&dpar.1; if _n_=2; dfd=df; s2wr=ms/2; keep dfd s2wr param;param = "&parameter"; run; 
	data dglm&dpar.3; set dglm&dpar.3; if _n_ = 2; nd=NobsUsed; keep nd param;param = "&parameter"; run; 
	data idallglm&parameter;length method_used $15;merge unsc&parameter iglm&ipar.1 iglm&ipar.2 iglm&ipar.3 dglm&dpar.1 dglm&dpar.3;theta=((log(1.25))/0.25)**2; y=-theta*s2wr; 
	boundy=y*dfd/cinv(0.95,dfd); sWR=sqrt(s2wr);
	critbound=(x+y)+sqrt(((boundx-x)**2)+((boundy-y)**2)); 
	outcome='FAIL';
	if (s2wr < 0.086436) then method_used='Unscaled'; else method_used='Scaled/PE';
	if ((s2wr < 0.086436) and (unscabe_lower ge 0.8) and (unscabe_upper le 1.25)) then outcome='PASS';
	if ((s2wr ge 0.086436) and (pointest ge 0.8) and (pointest le 1.25) and (critbound le 0)) then outcome='PASS';
	* else outcome='FAIL'; 
	run; 
	proc print data=idallglm&parameter;
	title1 'output needed for mixed scaled av. BE -using glm'; 
	run; 
	data finalglm; set idallglm&parameter; 
	keep param s2wr sWR unscabe_lower unscabe_upper pointest critboundoutcome method_used; run; 
	proc print data=finalglm;.title1 'final output -&parameter -using glm';. run;. 
	%mend scale; 
	%scale(LAUCT, ilat, dlat); %scale(LAUCINF, ilai, dlai); %scale(LCMAX, ilc, dlc); 
	data all; set idallglmLAUCTidallglmLAUCINFidallglmLCMAX; 
	);. );. 
	unscabe lower = round((unscabe lower*100),.01
	unscabe_upper = round((unscabe_upper*100),.01

	run; 
	ods rtf file="&studydir\&ANDA.-ANALYSIS.doc" style=mystyle1 bodytitle;. 
	**** ARITHMETIC MEANS *****;./*.footnote "* Tmax values are presented as median, range.";.TITLE "ARITHMETIC MEANS AND RATIOS -REPLICATE 1 (PERIODS 1 AND 2)";.proc report data=pkratio1 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%";. 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; 
	footnote "* Tmax values are presented as median, range.";TITLE "ARITHMETIC MEANS AND RATIOS -REPLICATE 2 (PERIODS 3 AND 4)";proc report data=pkratio2 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%";. 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;. 
	footnote "* Tmax values are presented as median, range.";.TITLE "ARITHMETIC MEANS AND RATIOS -ALL PERIODS (PERIODS 1, 2, 3, AND 4)";.proc report data=pkratio3 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%";. 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;*/ 
	*** UNSCALED ANALYSIS REPORT *****;
	title1 "ANDA: &anda &drug STUDY TYPE: &STUDYTYPE";title2 "SUMMARY OF STATISTICAL ANALYSIS -UNSCALED DATA"; 
	proc report
	data=uparams 
	headline. headskip.nowd. split="|" box. 
	style(header)={background=lightorange.foreground=black}. style(column)={background=white.foreground=black};. 
	column parameter ("Geometric Means|" a b) ratio ("90% CI|" lci uci); 
	define parameter /display "Parameter" width=20 center;define a /display "Test" width=15 center format=8.2;define b /display "Reference" width=15 center format=8.2;define ratio /display "T/R Ratio" width=15 center 
	format=8.2;define lci /display "Lower CI" width=20 center format=8.2;define uci /display "Upper CI" width=20 center format=8.2; 
	run; 
	***** SCALED ANALYSIS REPORT *****;
	title1 "SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA"; 
	proc report
	data=all. headline. headskip.nowd. split='|' box. 
	style(header)={background=lightorange.foreground=black}. style(column)={background=white.foreground=black};. 
	column param pointest unscabe_lower unscabe_upper s2wr swr critboundmethod_used outcome; 
	define param /display "Parameter" width=20 center;define pointest /display "T/R Ratio" width=15 center format=8.2;define unscabe_lower /display "Lower|90% CI" width=20 center 
	format=8.2;define unscabe_upper /display "Upper|90% CI" width=20 center 
	format=8.2;define s2wr /display "s2wr" width=15 center;define swr /display "sWR" width=15 center;define critbound /display "Criteria Bound" width=15 center;define method used /display "Method Used" width=25 center;define outcome /display "OUTCOME" width=15 center; 
	run; 
	ods rtf close; 
	4.6.4 Fed Study Output 
	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA 
	GT T 
	SrSrAA CT H OUoEPe UU MM AST bBuQEa CC AAK LER sJpURt TI XXE FQT 
	1 
	1 R1R2T 1 R1 3834.63 3916.77 408.00 28 0.3365 2.06 3 B 2 
	Figure

	1 R1R2T 2 R2 3330.45 3575.4 212.30 28 0.1199 5.78 3 B 3 
	1 R1R2T 3 T 1928.01 1959.09 679.60 12 0.1304 5.32 3 A 4 
	1 R1TR2 1 R1 258.81 . 58.93 24 . . 2 B 5 
	1 R1TR2 2 T 1530.85 1554.76 94.44 24 0.0965 7.18 2 A 6 
	1 R1TR2 3 R2 649.59 . 73.95 36 . . 2 B 7 
	1 TR1R2 1 T 5633.45 5661.88 286.70 13 0.1077 6.43 1 A 8 
	1 TR1R2 2 R1 1658.20 1716.9 86.84 24 0.0738 9.39 1 B 9 
	1 TR1R2 3 R2 2768.72 2795.33 67.17 36 0.0578 11.98 1 B 10 
	2 R1R2T 1 R1 1375.01 1520.78 90.53 24 0.0799 8.67 3 B 11 
	2 R1R2T 2 R2 3650.62 3680.96 612.40 8 0.274 2.53 3 B 12 
	2 R1R2T 3 T 1847.50 1881.34 108.90 7 0.1553 4.46 3 A 13 
	1 R1TR2 1 R1 8281.60 8304.09 2078.00 24 0.1 6.93 2 B 14 
	1 R1TR2 2 T 9047.96 9061.58 1909.00 24 0.1033 6.71 2 A 15 
	1 R1TR2 3 R2 13698.8 4115.00 24 0.0541 12.82 2 B 16 
	13678.70 

	1 TR1R2 1 T 3655.38 3684.93 273.30 32 0.1093 6.34 1 A 17 
	1 TR1R2 2 R1 16355.7 3343.00 28 0.0632 10.97 1 B 18 
	16333.60 

	1 TR1R2 3 R2 3458.51 3497.5 241.00 24 0.0938 7.39 1 B 19 
	1 R1TR2 1 R1 2224.95 2368.49 244.50 24 0.2173 3.19 2 B 20 
	1 R1TR2 2 T 2216.61 2302.15 226.80 12 0.243 2.85 2 A 21 
	1 R1TR2 3 R2 1819.58 1853.96 138.90 24 0.2603 2.66 2 B 22 
	1 R1R2T 1 R1 3871.22 3899.59 554.60 28 0.062 11.19 3 B 23 
	1 R1R2T 2 R2 3381.44 3552.28 89.33 48 0.0383 18.11 3 B 24 
	1 R1R2T 3 T 1786.82 1873.29 75.49 36 0.0386 17.96 3 A 25 
	1 TR1R2 1 T 2761.86 4137.02 143.70 9 0.0348 19.92 1 A 26 
	1 TR1R2 2 R1 2325.32 2433.67 141.60 28 0.136 5.1 1 B 27 
	1 TR1R2 3 R2 4568.59 5839.97 226.30 24 0.0539 12.87 1 B 28 
	1 R1TR2 1 R1 6075.91 6104.88 2577.00 9 0.0766 9.04 2 B 29 
	1 R1TR2 2 T 8418.24 8431.81 3189.00 13 0.1701 4.07 2 A 30 
	1 R1TR2 3 R2 3060.05 . 249.00 28 . . 2 B 31 
	1 R1R2T 1 R1 3051.10 9426.52 160.40 22 0.0152 45.74 3 B 32 
	1 R1R2T 2 R2 2801.21 . 273.50 32 . . 3 B 33 
	1 R1R2T 3 T 2334.31 2352.56 171.90 18 0.1196 5.79 3 A 34 
	1 R1TR2 1 R1 1737.63 2603.65 355.50 24 0.0561 12.35 2 B 35 
	1R1TR2 2T 92.38 . 6.86 48 . . 2A 36 
	1 R1TR2 3 R2 6017.88 6111.11 1040.00 24 0.0975 7.11 2 B 37 
	1 TR1R2 1 T 1104.47 1287.57 71.16 28 0.0676 10.26 1 A 38 
	1 TR1R2 2 R1 1275.21 1462.72 75.76 13 0.0708 9.79 1 B 39 
	1 TR1R2 3 R2 1346.93 1573.32 94.76 28 0.082 8.45 1 B 40 
	1 R1TR2 1 R1 4438.02 4501.25 1083.00 22 0.0843 8.22 2 B 41 
	1R1TR2 2T 828.79 . 72.69 48 . . 2A 42 
	1 R1TR2 3 R2 1166.44 . 90.95 36 . . 2 B 43 
	1 R1R2T 1 R1 9309.60 11377.3 1738.00 24 0.052 13.32 3 B 
	1 R1R2T 1 R1 9309.60 11377.3 1738.00 24 0.052 13.32 3 B 
	44 

	1 R1R2T 2 R2 4455.87 4578.06 197.10 36 0.0844 8.22 3 B. 45. 
	Figure

	1 R1R2T 3 T 2101.36 2119.13 82.62 48 0.0837 8.28 3 A. 46. 
	1 TR1R2 1 T 1659.50 3459.14 130.20 13 0.0384 18.04 1 A. 47. 
	1 TR1R2 2 R1 1538.95 1560.7 138.10 22 0.2042 3.39 1 B. 48. 
	1 TR1R2 3 R2 2028.64 2505.33 176.30 22 0.0908 7.64 1 B. 49. 
	1 R1R2T 1 R1 2803.98 . 191.70 36 . . 3 B. 50. 
	1 R1R2T 2 R2 7040.32 7625.05 928.00 24 0.0617 11.23 3 B. 51. 
	1 R1R2T 3 T 2160.63 2177.51 156.60 36 0.1212 5.72 3 A. 52. 
	1 TR1R2 1 T 5933.88 6641.65 2428.00 11 0.0392 17.7 1 A. 53. 
	1 TR1R2 2 R1 2175.01 2273.33 101.60 18 0.0935 7.41 1 B. 54. 
	1 TR1R2 3 R2 1783.48 1801.97 170.80 32 0.091 7.62 1 B. 55. 
	1 R1TR2 1 R1 8454.90 8627.25 2364.00 24 0.069 10.05 2 B. 56. 
	1 R1TR2 2 T 16102.5 4692.00 24 0.0884 7.84 2 A. 57. 
	16047.80 

	1 R1TR2 3 R2 10495.5 3181.00 24 0.042 16.52 2 B 
	10262.60 

	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA 49 
	GT T 
	SrSrAA CT H 
	OUoEPe UU MM AST 
	bBuQEa CC AAK LER 
	sJpURt TI XXE FQT 
	58 
	1 TR1R2 1 T 8057.66 11530.8 2013.00 24.00 0.0171 40.5 1 A 59 
	Figure

	1 TR1R2 2 R1 8028.52 8049.42 1960.00 22.00 0.095 7.29 1 B 60 
	1 TR1R2 3 R2 8250.24 8922.43 2035.00 24.00 0.0323 21.49 1 B 61 
	1 TR1R2 1 T 6566.37 6596.2 1809.00 22.00 0.1423 4.87 1 A 62 
	1 TR1R2 2 R1 2246.72 2278.53 703.70 22.00 0.1369 5.06 1 B 63 
	1 TR1R2 3 R2 1165.49 1192.25 169.90 22.03 0.0655 10.58 1 B 64 
	1 R1TR2 1 R1 4269.53 4281.5 256.30 11.00 0.1246 5.56 2 B 65 
	1 R1TR2 2 T 6123.77 6202.55 389.90 28.00 0.0863 8.03 2 A 66 
	1 R1TR2 3 R2 6010.40 6849.49 238.80 22.00 0.0432 16.06 2 B 67 
	1 R1TR2 1 R1 363.80 . 88.78 24.00 . . 2 B 68 
	1 R1TR2 2 T 15.19 . 4.19 22.00 . . 2 A 69 
	1 R1TR2 3 R2 78.37 . 16.95 24.00 . . 2 B 70 
	1 R1R2T 1 R1 4432.67 4511.17 662.10 24.00 0.1476 4.69 3 B 71 
	1 R1R2T 2 R2 5247.50 5257.84 364.40 9.00 0.4911 1.41 3 B 72 
	1 R1R2T 3 T 1509.17 1524.34 133.80 32.00 0.2238 3.1 3 A 73 
	1 R1R2T 1 R1 2003.30 2013.53 103.50 22.00 0.2276 3.04 3 B 74 
	1 R1R2T 2 R2 2143.35 2205.53 95.90 24.00 0.1482 4.68 3 B 75 
	1 R1R2T 3 T 1355.75 . 175.20 32.00 . . 3 A 76 
	1 TR1R2 1 T 4576.13 4615.35 436.50 24.00 0.0487 14.24 1 A 77 
	1 TR1R2 2 R1 766.13 1847.93 48.78 32.00 0.0258 26.88 1 B 78 
	1 TR1R2 3 R2 1020.95 . 83.74 36.00 . . 1 B 79 
	1 R1TR2 1 R1 142.63 . 38.01 28.00 . . 2 B 80 
	1 R1TR2 2 T 2306.11 6052.88 182.40 11.00 0.0151 45.89 2 A 81 
	1 R1TR2 3 R2 1701.26 1806.09 111.70 28.00 0.1157 5.99 2 B 82 
	1 TR1R2 1 T 3431.00 3918.57 200.20 32.00 0.0426 16.27 1 A 83 
	1 TR1R2 2 R1 48.62 . 16.14 22.00 . . 1 B 84 
	1 TR1R2 3 R2 985.96 . 109.60 36.00 . . 1 B 85 
	1 R1TR2 1 R1 1846.87 2201.01 196.20 24.00 0.0152 45.66 2 B 86 
	1 R1TR2 2 T 5707.98 5813.12 918.80 24.00 0.0418 16.6 2 A 87 
	1 R1TR2 3 R2 3249.96 3392.24 443.90 22.00 0.0334 20.76 2 B 88 
	1 R1R2T 1 R1 113.91 248.43 6.07 9.00 0.0121 57.24 3 B 89 
	1 R1R2T 2 R2 93.42 134.489 5.90 8.00 0.046 15.06 3 B 90 
	1 R1R2T 3 T 2901.11 . 159.90 48.17 . . 3 A 91 
	1 R1TR2 1 R1 787.36 792.674 122.40 28.00 0.4831 1.43 2 B 
	1 R1TR2 1 R1 787.36 792.674 122.40 28.00 0.4831 1.43 2 B 
	92 

	1 R1TR2 2 T 1626.91 1632.73 607.30 9.00 0.2042 3.39 2 A 93 
	Figure

	1 R1TR2 3 R2 3283.14 3616.73 1099.00 11.00 0.0336 20.65 2 B 94 
	2 TR1R2 1 T 1489.55 1530.62 419.00 9.05 0.0291 23.83 1 A 95 
	2 TR1R2 2 R1 1315.30 1354.81 216.00 10.00 0.0266 26.05 1 B 96 
	2 TR1R2 3 R2 1538.74 1580.5 119.30 14.00 0.0548 12.65 1 B 97 
	1 R1R2T 1 R1 5011.73 5033.85 816.90 24.00 0.0778 8.91 3 B 98 
	1 R1R2T 2 R2 10689 2942.00 24.03 0.0288 24.08 3 B 99 
	10553.70 

	1 R1R2T 3 T 6149.41 6195.63 1548.00 24.00 0.036 19.26 3 A 100 
	1 TR1R2 1 T 149.62 263.219 15.89 32.00 0.0485 14.29 1 A 101 
	1 TR1R2 2 R1 1499.04 . 127.30 32.00 . . 1 B 102 
	1 TR1R2 3 R2 1868.14 1971.05 110.30 28.00 0.2061 3.36 1 B 103 
	2 R1R2T 1 R1 3077.79 . 210.70 36.00 . . 3 B 104 
	2 R1R2T 2 R2 2633.66 2673.03 415.70 24.00 0.1648 4.21 3 B 105 
	2 R1R2T 3 T 2779.09 2784.82 214.60 32.00 0.3138 2.21 3 A 106 
	2 TR1R2 1 T 2718.56 2795.01 147.00 36.00 0.0858 8.08 1 A 107 
	2 TR1R2 2 R1 3011.82 3219.94 154.00 32.00 0.0443 15.66 1 B 108 
	2 TR1R2 3 R2 2347.91 2396.73 171.10 32.00 0.0379 18.27 1 B 109 
	2 R1TR2 1 R1 2376.31 3053.53 288.70 28.00 0.1396 4.97 2 B 110 
	2 R1TR2 2 T 5073.49 . 444.30 36.00 . . 2 A 111 
	2 R1TR2 3 R2 5893.15 8170.91 247.20 18.00 0.0372 18.61 2 B 112 
	2 R1R2T 1 R1 1110.19 1232.37 138.20 24.00 0.1615 4.29 3 B 113 
	2 R1R2T 2 R2 1812.56 1978.82 415.60 11.00 0.1034 6.7 3 B 114 
	2 R1R2T 3 T 520.57 551.357 147.40 22.00 0.1566 4.43 3 A 
	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA 50 
	GT T 
	SrSrAA CT H 
	OUoEPe UU MM AST 
	bBuQEa CC AAK LER 
	sJpURt TI XXE FQT 
	115 
	2 R1TR2 1 R1 2871.51 3294.97 727.50 9.00 0.0783 8.86 2 B 116 
	Figure

	2 R1TR2 2 T 4588.80 4608.36 739.00 9.00 0.1437 4.82 2 A 117 
	2 R1TR2 3 R2 7553.40 7613.46 2949.00 12.00 0.1505 4.61 2 B 118 
	2 TR1R2 1 T 3505.41 3621.38 400.90 24.00 0.2527 2.74 1 A 119 
	2 TR1R2 2 R1 2136.54 2150.48 293.60 12.00 0.0801 8.66 1 B 120 
	2 TR1R2 3 R2 64.02 72.4269 20.20 8.00 0.1256 5.52 1 B 121 
	2 R1R2T 1 R1 1663.63 1726.37 353.10 22.00 0.1266 5.48 3 B 122 
	2 R1R2T 2 R2 2041.29 2092.77 564.30 22.00 0.1142 6.07 3 B 123 
	2 R1R2T 3 T 827.66 829.973 200.00 28.00 0.6178 1.12 3 A 124 
	2 R1TR2 1 R1 14865.9 2573.00 24.00 0.1021 6.79 2 B 125 
	14765.10 

	2 R1TR2 2 T 3793.76 5791.66 522.70 24.00 0.0421 16.47 2 A 126 
	2 R1TR2 3 R2 13299 2538.00 24.00 0.2044 3.39 2 B 127 
	13262.60 

	2 TR1R2 1 T 1113.69 . 94.83 36.00 . . 1 A 128 
	2 TR1R2 2 R1 2641.73 2856.12 196.10 32.00 0.125 5.55 1 B 129 
	2 TR1R2 3 R2 7423.42 7432.25 1727.00 24.00 0.2011 3.45 1 B 130 
	2 R1R2T 1 R1 6550.04 6936.29 346.40 28.00 0.0527 13.14 3 B 131 
	2 R1R2T 2 R2 800.85 850.919 431.60 14.00 0.0306 22.68 3 B 132 
	2 R1R2T 3 T 5701.72 5711.32 671.30 24.00 0.2851 2.43 3 A 133 
	2 R1TR2 1 R1 3695.27 5434.75 1802.00 10.00 0.0093 74.75 2 B 134 
	2 R1TR2 2 T 11120.8 3586.00 22.00 0.0323 21.49 2 A 135 
	11088.20 

	2 R1TR2 3 R2 3607.57 3637.83 949.00 8.00 0.0475 14.61 2 B 136 
	2 R1R2T 1 R1 1918.11 . 58.91 48.00 . . 3 B 137 
	2 R1R2T 2 R2 2303.82 2887.53 495.10 24.00 0.0657 10.55 3 B 138 
	2 R1R2T 3 T 946.07 . 72.27 48.00 . . 3 A 139 
	2 R1TR2 1 R1 7933.51 8012.48 298.90 28.00 0.0476 14.56 2 B 
	2 R1TR2 1 R1 7933.51 8012.48 298.90 28.00 0.0476 14.56 2 B 
	140 

	2 R1TR2 2 T 2430.23 2444.71 295.40 20.00 0.1228 5.64 2 A 141 
	Figure

	2 R1TR2 3 R2 6037.90 6061.26 287.30 28.00 0.0817 8.49 2 B 142 
	2 TR1R2 1 T 3898.93 3927.25 1075.00 16.00 0.1771 3.91 1 A 143 
	2 TR1R2 2 R1 3718.90 4001.71 258.30 24.00 0.1084 6.39 1 B 144 
	2 TR1R2 3 R2 4553.82 4569.42 308.60 24.12 0.2425 2.86 1 B 145 
	2 TR1R2 1 T 3278.74 3370.46 919.70 12.00 0.025 27.69 1 A 146 
	2 TR1R2 2 R1 2904.10 4540.12 166.10 24.00 0.0392 17.67 1 B 147 
	2 TR1R2 3 R2 6797.01 6849.38 3470.00 11.00 0.0236 29.39 1 B 148 
	2 R1TR2 1 R1 7751.51 7780.96 2820.00 9.00 0.0764 9.07 2 B 149 
	2 R1TR2 2 T 3283.46 3290.73 968.20 9.00 0.407 1.7 2 A 150 
	2 R1TR2 3 R2 637.62 643.129 63.95 24.00 0.1926 3.6 2 B 151 
	2 TR1R2 1 T 3061.59 3121.43 116.90 36.00 0.0449 15.44 1 A 152 
	2 TR1R2 2 R1 2551.11 2586.53 107.20 36.00 0.0519 13.36 1 B 153 
	2 TR1R2 3 R2 4499.02 4908.76 342.30 22.00 0.0308 22.52 1 B 154 
	2 R1TR2 1 R1 1279.51 1491.05 64.83 36.00 0.0243 28.54 2 B 155 
	2 R1TR2 2 T 4333.79 4437.6 201.40 24.00 0.0513 13.51 2 A 156 
	2 R1TR2 3 R2 5420.99 6078.85 1436.00 13.05 0.0363 19.07 2 B 157 
	2 TR1R2 1 T 3022.92 3070.81 633.80 9.00 0.0693 10 1 A 158 
	2 TR1R2 2 R1 3571.20 3603.28 1143.00 10.00 0.1101 6.29 1 B 159 
	2 TR1R2 3 R2 465.48 480.591 63.75 24.00 0.2502 2.77 1 B 160 
	2 R1TR2 1 R1 2146.19 2158.76 117.60 32.00 0.1185 5.85 2 B 161 
	2 R1TR2 2 T 5655.68 5670.06 1489.00 17.00 0.1128 6.15 2 A 162 
	2 R1TR2 3 R2 1442.28 1669.48 90.98 22.00 0.0775 8.95 2 B 163 
	2 R1R2T 1 R1 3489.98 3505.59 624.00 8.00 0.0708 9.79 3 B 164 
	2 R1R2T 2 R2 8885.70 8903.41 2557.00 8.00 0.0588 11.79 3 B 165 
	2 R1R2T 3 T 5731.30 6323 1011.00 9.00 0.0249 27.82 3 A 166 
	2 TR1R2 1 T 7948.12 10452.6 177.50 48.00 0.0232 29.83 1 A 167 
	2 TR1R2 2 R1 5434.97 5441.2 1374.00 13.00 0.5036 1.38 1 B 168 
	2 TR1R2 3 R2 1412.80 1989.56 28.03 36.00 0.0142 48.95 1 B 169 
	2 R1TR2 1 R1 2119.26 2138.31 102.90 36.00 0.1096 6.32 2 B 170 
	2 R1TR2 2 T 3103.14 . 354.00 36.00 . . 2 A 171 
	2 R1TR2 3 R2 3136.38 3289.99 830.80 11.00 0.096 7.22 2 B 
	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA 51 
	GT T 
	SrSrAA CT H 
	OUoEPe UU MM AST 
	bBuQEa CC AAK LER 
	sJpURt TI XXE FQT 
	172 
	2 TR1R2 1 T 8.99 71.5999 1.51 15.00 0.0214 32.32 1 A 173 
	Figure

	2 TR1R2 2 R1 2858.70 2884.6 756.60 10.00 0.1493 4.64 1 B 174 
	2 TR1R2 3 R2 11447.8 3689.00 13.00 0.2365 2.93 1 B 175 
	11422.00 

	2 R1R2T 1 R1 3085.80 3188.74 230.70 32.00 0.0831 8.34 3 B 176 
	2 R1R2T 2 R2 5344.55 17470.1 280.90 24.00 0.0127 54.51 3 B 177 
	2 R1R2T 3 T 5568.16 5902.5 233.50 36.00 0.0456 15.2 3 A 178 
	2 R1TR2 1 R1 1600.45 2275.23 113.30 32.00 0.0653 10.61 2 B 179 
	2 R1TR2 2 T 5357.90 5837.54 881.80 22.00 0.1052 6.59 2 A 180 
	2 R1TR2 3 R2 1273.07 . 275.70 22.00 . . 2 B 181 
	2 R1R2T 1 R1 1661.92 1680.85 526.20 22.00 0.1739 3.99 3 B 182 
	2 R1R2T 2 R2 1709.58 1731.74 135.70 12.00 0.1763 3.93 3 B 183 
	2 R1R2T 3 T 726.70 763.802 85.68 32.00 0.1631 4.25 3 A 184 
	2 TR1R2 1 T 10354.1 2890.00 22.00 0.1427 4.86 1 A 185 
	10307.20 

	2 TR1R2 2 R1 144.64 151.693 35.67 22.00 0.2013 3.44 1 B 186 
	2 TR1R2 3 R2 2715.30 . 217.90 36.00 . . 1 B 187 
	2 R1R2T 1 R1 3242.60 3250.07 211.10 24.00 0.282 2.46 3 B 
	2 R1R2T 1 R1 3242.60 3250.07 211.10 24.00 0.282 2.46 3 B 
	188 

	2 R1R2T 2 R2 2097.78 2117.28 81.97 10.00 0.0767 9.04 3 B 
	Figure

	189 
	2 R1R2T 3 T 1136.86 1284.57 174.00 9.00 0.0551 12.59 3 A 
	190 
	2 R1TR2 1 R1 4212.26 4225.54 1396.00 10.17 0.2199 3.15 2 B 
	191 
	2 R1TR2 2 T 1315.24 1323.35 124.60 24.00 0.4265 1.63 2 A 
	192 
	2 R1TR2 3 R2 1717.40 1728.3 434.50 13.00 0.1426 4.86 2 B 
	193 
	2 R1R2T 1 R1 3390.43 3399.17 1444.00 11.00 0.3039 2.28 3 B 
	194 
	2 R1R2T 2 R2 63.77 70.3547 17.75 22.00 0.3407 2.03 3 B 
	195 
	2 R1R2T 3 T 513.05 522.257 73.85 20.00 0.286 2.42 3 A 
	196 
	2 TR1R2 1 T 1225.40 1238.15 156.80 10.00 0.1355 5.12 1 A 
	197 
	2 TR1R2 2 R1 950.14 986.789 73.71 28.00 0.2571 2.7 1 B 
	198 
	2 TR1R2 3 R2 1561.27 1572.04 151.50 20.00 0.4289 1.62 1 B 
	199 
	2 R1TR2 1 R1 4147.04 4301.32 110.60 28.00 0.035 19.79 2 B 
	200 
	2 R1TR2 2 T 5995.94 6167.76 1100.00 15.00 0.022 31.57 2 A 
	201 
	2 R1TR2 3 R2 8710.68 8930.34 2424.00 14.00 0.0185 37.54 2 B 
	202 
	2 R1R2T 1 R1 2144.74 2164.4 139.20 28.00 0.2156 3.22 3 B 
	203 
	2 R1R2T 2 R2 1080.29 1182.77 324.20 7.00 0.0708 9.8 3 B 
	204 
	2 R1R2T 3 T 3749.69 3785.66 543.20 15.00 0.2097 3.31 3 A 
	205 
	2 R1TR2 1 R1 3650.57 4116.52 220.40 32.00 0.1011 6.86 2 B 
	206 
	2 R1TR2 2 T 2749.29 . 142.50 36.00 . . 2 A 
	207 
	2 R1TR2 3 R2 3363.01 3561.33 232.90 28.00 0.1289 5.38 2 B 
	208 
	2 TR1R2 1 T 3641.42 3649.14 1332.00 10.00 0.2732 2.54 1 A 
	209 
	2 TR1R2 2 R1 3726.99 4001.95 457.00 24.00 0.1338 5.18 1 B 
	210 
	2 TR1R2 3 R2 1974.27 2075.49 258.00 24.00 0.1959 3.54 1 B 
	ref1 52 
	Obs SUBJ Group SEQU PER Treat AUCT AUCI CMAX TMAX KE 
	1 
	1 TR1R2 2 R1 1658.20 1716.9 86.84 24.00 0.0738 2 
	Figure

	1 TR1R2 2 R1 16355.7 3343.00 28.00 0.0632 3 
	16333.60 

	1 TR1R2 2 R1 2325.32 2433.67 141.60 28.00 0.136 4 
	1 TR1R2 2 R1 1275.21 1462.72 75.76 13.00 0.0708 5 
	1 TR1R2 2 R1 1538.95 1560.7 138.10 22.00 0.2042 6 
	1 TR1R2 2 R1 2175.01 2273.33 101.60 18.00 0.0935 7 
	1 TR1R2 2 R1 8028.52 8049.42 1960.00 22.00 0.095 8 
	1 TR1R2 2 R1 2246.72 2278.53 703.70 22.00 0.1369 9 
	1 TR1R2 2 R1 766.13 1847.93 48.78 32.00 0.0258 10 
	1 TR1R2 2 R1 48.62 . 16.14 22.00 .. 11. 
	2 TR1R2 2 R1 1315.30 1354.81 216.00 10.00 0.0266 12 
	1 TR1R2 2 R1 1499.04 . 127.30 32.00 .. 13. 
	2 TR1R2 2 R1 3011.82 3219.94 154.00 32.00 0.0443 14 
	2 TR1R2 2 R1 2136.54 2150.48 293.60 12.00 0.0801 15 
	2 TR1R2 2 R1 2641.73 2856.12 196.10 32.00 0.125 16 
	2 TR1R2 2 R1 3718.90 4001.71 258.30 24.00 0.1084 17 
	2 TR1R2 2 R1 2904.10 4540.12 166.10 24.00 0.0392 18 
	2 TR1R2 2 R1 2551.11 2586.53 107.20 36.00 0.0519 19 
	2 TR1R2 2 R1 3571.20 3603.28 1143.00 10.00 0.1101 20 
	2 TR1R2 2 R1 5434.97 5441.2 1374.00 13.00 0.5036 21 
	2 TR1R2 2 R1 2858.70 2884.6 756.60 10.00 0.1493 22 
	2 TR1R2 2 R1 144.64 151.693 35.67 22.00 0.2013 23 
	2 TR1R2 2 R1 950.14 986.789 73.71 28.00 0.2571 24 
	2 TR1R2 2 R1 3726.99 4001.95 457.00 24.00 0.1338 25 
	1 R1TR2 1 R1 258.81 . 58.93 24.00 .. 26. 
	1 R1TR2 1 R1 8281.60 8304.09 2078.00 24.00 0.1. 27. 
	1 R1TR2 1 R1 2224.95 2368.49 244.50 24.00 0.2173 28 
	1 R1TR2 1 R1 6075.91 6104.88 2577.00 9.00 0.0766 29 
	1 R1TR2 1 R1 1737.63 2603.65 355.50 24.00 0.0561 
	Obs THALF SEQ TRT LAUCT LAUCINF LCMAX lat1r lai1r lc1r 
	1 9.39 1 B 7.41349 7.44828 4.46407 7.41349 7.44828 4.46407 
	1 9.39 1 B 7.41349 7.44828 4.46407 7.41349 7.44828 4.46407 
	1 9.39 1 B 7.41349 7.44828 4.46407 7.41349 7.44828 4.46407 

	2 10.97 1 B 9.70098 9.70233 8.11462 9.70098 9.70233 8.11462 
	2 10.97 1 B 9.70098 9.70233 8.11462 9.70098 9.70233 8.11462 

	3 5.1 1 B 7.75161 7.79716 4.95301 7.75161 7.79716 4.95301 
	3 5.1 1 B 7.75161 7.79716 4.95301 7.75161 7.79716 4.95301 

	4 9.79 1 B 7.15087 7.28805 4.32757 7.15087 7.28805 4.32757 
	4 9.79 1 B 7.15087 7.28805 4.32757 7.15087 7.28805 4.32757 

	5 3.39 1 B 7.33886 7.35289 4.92798 7.33886 7.35289 4.92798 
	5 3.39 1 B 7.33886 7.35289 4.92798 7.33886 7.35289 4.92798 

	6 7.41 1 B 7.68479 7.72900 4.62104 7.68479 7.72900 4.62104 
	6 7.41 1 B 7.68479 7.72900 4.62104 7.68479 7.72900 4.62104 

	7 7.29 1 B 8.99076 8.99336 7.58070 8.99076 8.99336 7.58070 
	7 7.29 1 B 8.99076 8.99336 7.58070 8.99076 8.99336 7.58070 

	8 5.06 1 B 7.71723 7.73129 6.55635 7.71723 7.73129 6.55635 
	8 5.06 1 B 7.71723 7.73129 6.55635 7.71723 7.73129 6.55635 

	9 26.88 1 B 6.64135 7.52182 3.88732 6.64135 7.52182 3.88732 
	9 26.88 1 B 6.64135 7.52182 3.88732 6.64135 7.52182 3.88732 

	10 . 1 B 3.88402 . 2.78130 3.88402 . 2.78130. 11 26.05 1 B 7.18182 7.21142 5.37528 7.18182 7.21142 5.37528. 
	10 . 1 B 3.88402 . 2.78130 3.88402 . 2.78130. 11 26.05 1 B 7.18182 7.21142 5.37528 7.18182 7.21142 5.37528. 

	12 . 1 B 7.31258 . 4.84655 7.31258 . 4.84655. 13 15.66 1 B 8.01030 8.07712 5.03695 8.01030 8.07712 5.03695. 
	12 . 1 B 7.31258 . 4.84655 7.31258 . 4.84655. 13 15.66 1 B 8.01030 8.07712 5.03695 8.01030 8.07712 5.03695. 

	14 8.66 1 B 7.66694 7.67345 5.68222 7.66694 7.67345 5.68222 
	14 8.66 1 B 7.66694 7.67345 5.68222 7.66694 7.67345 5.68222 

	15 5.55 1 B 7.87919 7.95722 5.27862 7.87919 7.95722 5.27862 
	15 5.55 1 B 7.87919 7.95722 5.27862 7.87919 7.95722 5.27862 

	16 6.39 1 B 8.22118 8.29448 5.55412 8.22118 8.29448 5.55412. 17 17.67 1 B 7.97388 8.42071 5.11259 7.97388 8.42071 5.11259. 18 13.36 1 B 7.84428 7.85807 4.67470 7.84428 7.85807 4.67470. 
	16 6.39 1 B 8.22118 8.29448 5.55412 8.22118 8.29448 5.55412. 17 17.67 1 B 7.97388 8.42071 5.11259 7.97388 8.42071 5.11259. 18 13.36 1 B 7.84428 7.85807 4.67470 7.84428 7.85807 4.67470. 

	19 6.29 1 B 8.18066 8.18960 7.04141 8.18066 8.18960 7.04141 
	19 6.29 1 B 8.18066 8.18960 7.04141 8.18066 8.18960 7.04141 

	20 1.38 1 B 8.60061 8.60175 7.22548 8.60061 8.60175 7.22548 
	20 1.38 1 B 8.60061 8.60175 7.22548 8.60061 8.60175 7.22548 

	21 4.64 1 B 7.95812 7.96714 6.62883 7.95812 7.96714 6.62883 
	21 4.64 1 B 7.95812 7.96714 6.62883 7.95812 7.96714 6.62883 

	22 3.44 1 B 4.97425 5.02186 3.57431 4.97425 5.02186 3.57431 
	22 3.44 1 B 4.97425 5.02186 3.57431 4.97425 5.02186 3.57431 

	23 2.7 1 B 6.85661 6.89446 4.30014 6.85661 6.89446 4.30014 
	23 2.7 1 B 6.85661 6.89446 4.30014 6.85661 6.89446 4.30014 

	24 5.18 1 B 8.22336 8.29454 6.12468 8.22336 8.29454 6.12468 
	24 5.18 1 B 8.22336 8.29454 6.12468 8.22336 8.29454 6.12468 

	25 . 2 B 5.55609 . 4.07635 5.55609 . 4.07635 
	25 . 2 B 5.55609 . 4.07635 5.55609 . 4.07635 

	26 6.93 2 B 9.02179 9.02450 7.63916 9.02179 9.02450 7.63916 
	26 6.93 2 B 9.02179 9.02450 7.63916 9.02179 9.02450 7.63916 

	27 3.19 2 B 7.70749 7.77001 5.49922 7.70749 7.77001 5.49922 
	27 3.19 2 B 7.70749 7.77001 5.49922 7.70749 7.77001 5.49922 

	28 9.04 2 B 8.71209 8.71684 7.85438 8.71209 8.71684 7.85438. 29 12.35 2 B 7.46028 7.86467 5.87353 7.46028 7.86467 5.87353. 
	28 9.04 2 B 8.71209 8.71684 7.85438 8.71209 8.71684 7.85438. 29 12.35 2 B 7.46028 7.86467 5.87353 7.46028 7.86467 5.87353. 
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	ref1 53 
	Obs SUBJ Group SEQU PER Treat AUCT AUCI CMAX TMAX KE 
	30 
	1 R1TR2 1 R1 4438.02 4501.25 1083.00 22.00 0.0843 31 
	Figure

	1 R1TR2 1 R1 8454.90 8627.25 2364.00 24.00 0.069. 32. 
	1 R1TR2 1 R1 4269.53 4281.5 256.30 11.00 0.1246 33 
	1 R1TR2 1 R1 363.80 . 88.78 24.00 .. 34. 
	1 R1TR2 1 R1 142.63 . 38.01 28.00 .. 35. 
	1 R1TR2 1 R1 1846.87 2201.01 196.20 24.00 0.0152 36 
	1 R1TR2 1 R1 787.36 792.674 122.40 28.00 0.4831 37 
	2 R1TR2 1 R1 2376.31 3053.53 288.70 28.00 0.1396 38 
	2 R1TR2 1 R1 2871.51 3294.97 727.50 9.00 0.0783 39 
	2 R1TR2 1 R1 14865.9 2573.00 24.00 0.1021 40 
	14765.10 

	2 R1TR2 1 R1 3695.27 5434.75 1802.00 10.00 0.0093 41 
	2 R1TR2 1 R1 7933.51 8012.48 298.90 28.00 0.0476 42 
	2 R1TR2 1 R1 7751.51 7780.96 2820.00 9.00 0.0764 43 
	2 R1TR2 1 R1 1279.51 1491.05 64.83 36.00 0.0243 44 
	2 R1TR2 1 R1 2146.19 2158.76 117.60 32.00 0.1185 45 
	2 R1TR2 1 R1 2119.26 2138.31 102.90 36.00 0.1096 46 
	2 R1TR2 1 R1 1600.45 2275.23 113.30 32.00 0.0653 47 
	2 R1TR2 1 R1 4212.26 4225.54 1396.00 10.17 0.2199 48 
	2 R1TR2 1 R1 4147.04 4301.32 110.60 28.00 0.035. 49. 
	2 R1TR2 1 R1 3650.57 4116.52 220.40 32.00 0.1011 50 
	1 R1R2T 1 R1 3834.63 3916.77 408.00 28.00 0.3365 51 
	2 R1R2T 1 R1 1375.01 1520.78 90.53 24.00 0.0799 52 
	1 R1R2T 1 R1 3871.22 3899.59 554.60 28.00 0.062. 53. 
	1 R1R2T 1 R1 3051.10 9426.52 160.40 22.00 0.0152 54 
	1 R1R2T 1 R1 9309.60 11377.3 1738.00 24.00 0.052. 55. 
	1 R1R2T 1 R1 2803.98 . 191.70 36.00 .. 56. 
	1 R1R2T 1 R1 4432.67 4511.17 662.10 24.00 0.1476 57 
	1 R1R2T 1 R1 2003.30 2013.53 103.50 22.00 0.2276 58 
	1 R1R2T 1 R1 113.91 248.43 6.07 9.00 0.0121 
	Obs THALF SEQ TRT LAUCT LAUCINF LCMAX lat1r lai1r lc1r 
	30 8.22 2 B 8.39796 8.41211 6.98749 8.39796 8.41211 6.98749. 31 10.05 2 B 9.04250 9.06268 7.76811 9.04250 9.06268 7.76811. 
	30 8.22 2 B 8.39796 8.41211 6.98749 8.39796 8.41211 6.98749. 31 10.05 2 B 9.04250 9.06268 7.76811 9.04250 9.06268 7.76811. 
	30 8.22 2 B 8.39796 8.41211 6.98749 8.39796 8.41211 6.98749. 31 10.05 2 B 9.04250 9.06268 7.76811 9.04250 9.06268 7.76811. 

	32 5.56 2 B 8.35926 8.36206 5.54635 8.35926 8.36206 5.54635 
	32 5.56 2 B 8.35926 8.36206 5.54635 8.35926 8.36206 5.54635 

	33 . 2 B 5.89661 . 4.48616 5.89661 . 4.48616 
	33 . 2 B 5.89661 . 4.48616 5.89661 . 4.48616 

	34 . 2 B 4.96022 . 3.63785 4.96022 . 3.63785. 35 45.66 2 B 7.52125 7.69667 5.27913 7.52125 7.69667 5.27913. 
	34 . 2 B 4.96022 . 3.63785 4.96022 . 3.63785. 35 45.66 2 B 7.52125 7.69667 5.27913 7.52125 7.69667 5.27913. 

	36 1.43 2 B 6.66869 6.67541 4.80729 6.66869 6.67541 4.80729 
	36 1.43 2 B 6.66869 6.67541 4.80729 6.66869 6.67541 4.80729 

	37 4.97 2 B 7.77330 8.02405 5.66539 7.77330 8.02405 5.66539 
	37 4.97 2 B 7.77330 8.02405 5.66539 7.77330 8.02405 5.66539 

	38 8.86 2 B 7.96259 8.10015 6.58961 7.96259 8.10015 6.58961 
	38 8.86 2 B 7.96259 8.10015 6.58961 7.96259 8.10015 6.58961 

	39 6.79 2 B 9.60002 9.60683 7.85283 9.60002 9.60683 7.85283. 40 74.75 2 B 8.21481 8.60057 7.49665 8.21481 8.60057 7.49665. 
	39 6.79 2 B 9.60002 9.60683 7.85283 9.60002 9.60683 7.85283. 40 74.75 2 B 8.21481 8.60057 7.49665 8.21481 8.60057 7.49665. 


	Page 130 of 168 
	41 14.56 2 B 8.97885 8.98876 5.70011 8.97885 8.98876 5.70011 
	42 9.07 2 B 8.95564 8.95944 7.94449 8.95564 8.95944 7.94449. 43 28.54 2 B 7.15423 7.30724 4.17177 7.15423 7.30724 4.17177. 
	42 9.07 2 B 8.95564 8.95944 7.94449 8.95564 8.95944 7.94449. 43 28.54 2 B 7.15423 7.30724 4.17177 7.15423 7.30724 4.17177. 
	42 9.07 2 B 8.95564 8.95944 7.94449 8.95564 8.95944 7.94449. 43 28.54 2 B 7.15423 7.30724 4.17177 7.15423 7.30724 4.17177. 

	44 5.85 2 B 7.67145 7.67729 4.76729 7.67145 7.67729 4.76729 
	44 5.85 2 B 7.67145 7.67729 4.76729 7.67145 7.67729 4.76729 

	45 6.32 2 B 7.65882 7.66777 4.63376 7.65882 7.66777 4.63376. 46 10.61 2 B 7.37804 7.72984 4.73004 7.37804 7.72984 4.73004. 
	45 6.32 2 B 7.65882 7.66777 4.63376 7.65882 7.66777 4.63376. 46 10.61 2 B 7.37804 7.72984 4.73004 7.37804 7.72984 4.73004. 

	47 3.15 2 B 8.34575 8.34890 7.24137 8.34575 8.34890 7.24137. 48 19.79 2 B 8.33015 8.36668 4.70592 8.33015 8.36668 4.70592. 
	47 3.15 2 B 8.34575 8.34890 7.24137 8.34575 8.34890 7.24137. 48 19.79 2 B 8.33015 8.36668 4.70592 8.33015 8.36668 4.70592. 

	49 6.86 2 B 8.20264 8.32276 5.39544 8.20264 8.32276 5.39544 
	49 6.86 2 B 8.20264 8.32276 5.39544 8.20264 8.32276 5.39544 

	50 2.06 3 B 8.25183 8.27302 6.01127 8.25183 8.27302 6.01127 
	50 2.06 3 B 8.25183 8.27302 6.01127 8.25183 8.27302 6.01127 

	51 8.67 3 B 7.22622 7.32698 4.50568 7.22622 7.32698 4.50568. 52 11.19 3 B 8.26132 8.26863 6.31825 8.26132 8.26863 6.31825. 53 45.74 3 B 8.02326 9.15128 5.07767 8.02326 9.15128 5.07767. 54 13.32 3 B 9.13880 9.33938 7.46049 9.13880 9.33938 7.46049. 
	51 8.67 3 B 7.22622 7.32698 4.50568 7.22622 7.32698 4.50568. 52 11.19 3 B 8.26132 8.26863 6.31825 8.26132 8.26863 6.31825. 53 45.74 3 B 8.02326 9.15128 5.07767 8.02326 9.15128 5.07767. 54 13.32 3 B 9.13880 9.33938 7.46049 9.13880 9.33938 7.46049. 

	55 . 3 B 7.93880 . 5.25593 7.93880 . 5.25593 
	55 . 3 B 7.93880 . 5.25593 7.93880 . 5.25593 

	56 4.69 3 B 8.39676 8.41431 6.49542 8.39676 8.41431 6.49542 
	56 4.69 3 B 8.39676 8.41431 6.49542 8.39676 8.41431 6.49542 

	57 3.04 3 B 7.60255 7.60764 4.63957 7.60255 7.60764 4.63957. 58 57.24 3 B 4.73536 5.51516 1.80352 4.73536 5.51516 1.80352. 
	57 3.04 3 B 7.60255 7.60764 4.63957 7.60255 7.60764 4.63957. 58 57.24 3 B 4.73536 5.51516 1.80352 4.73536 5.51516 1.80352. 


	ref1 54 
	Obs SUBJ Group SEQU PER Treat AUCT AUCI CMAX TMAX KE 
	59 
	1 R1R2T 1 R1 5011.73 5033.85 816.90 24.00 0.0778 60 
	Figure

	2 R1R2T 1 R1 3077.79 . 210.70 36.00 .. 61. 
	2 R1R2T 1 R1 1110.19 1232.37 138.20 24.00 0.1615 62 
	2 R1R2T 1 R1 1663.63 1726.37 353.10 22.00 0.1266 63 
	2 R1R2T 1 R1 6550.04 6936.29 346.40 28.00 0.0527 64 
	2 R1R2T 1 R1 1918.11 . 58.91 48.00 .. 65. 
	2 R1R2T 1 R1 3489.98 3505.59 624.00 8.00 0.0708 66 
	2 R1R2T 1 R1 3085.80 3188.74 230.70 32.00 0.0831 67 
	2 R1R2T 1 R1 1661.92 1680.85 526.20 22.00 0.1739 68 
	2 R1R2T 1 R1 3242.60 3250.07 211.10 24.00 0.282. 69. 
	2 R1R2T 1 R1 3390.43 3399.17 1444.00 11.00 0.3039 70 
	2 R1R2T 1 R1 2144.74 2164.4 139.20 28.00 0.2156 
	Obs THALF SEQ TRT LAUCT LAUCINF LCMAX lat1r lai1r lc1r 
	59 8.91 3 B 8.51954 8.52394 6.70552 8.51954 8.52394 6.70552 
	59 8.91 3 B 8.51954 8.52394 6.70552 8.51954 8.52394 6.70552 
	59 8.91 3 B 8.51954 8.52394 6.70552 8.51954 8.52394 6.70552 

	60 . 3 B 8.03197 . 5.35044 8.03197 . 5.35044 
	60 . 3 B 8.03197 . 5.35044 8.03197 . 5.35044 

	61 4.29 3 B 7.01229 7.11669 4.92870 7.01229 7.11669 4.92870 
	61 4.29 3 B 7.01229 7.11669 4.92870 7.01229 7.11669 4.92870 

	62 5.48 3 B 7.41676 7.45378 5.86675 7.41676 7.45378 5.86675. 63 13.14 3 B 8.78723 8.84452 5.84759 8.78723 8.84452 5.84759. 
	62 5.48 3 B 7.41676 7.45378 5.86675 7.41676 7.45378 5.86675. 63 13.14 3 B 8.78723 8.84452 5.84759 8.78723 8.84452 5.84759. 

	64 . 3 B 7.55910 . 4.07601 7.55910 . 4.07601 
	64 . 3 B 7.55910 . 4.07601 7.55910 . 4.07601 

	65 9.79 3 B 8.15765 8.16211 6.43615 8.15765 8.16211 6.43615 
	65 9.79 3 B 8.15765 8.16211 6.43615 8.15765 8.16211 6.43615 

	66 8.34 3 B 8.03457 8.06738 5.44112 8.03457 8.06738 5.44112 
	66 8.34 3 B 8.03457 8.06738 5.44112 8.03457 8.06738 5.44112 

	67 3.99 3 B 7.41573 7.42705 6.26568 7.41573 7.42705 6.26568 
	67 3.99 3 B 7.41573 7.42705 6.26568 7.41573 7.42705 6.26568 

	68 2.46 3 B 8.08413 8.08643 5.35233 8.08413 8.08643 5.35233 
	68 2.46 3 B 8.08413 8.08643 5.35233 8.08413 8.08643 5.35233 

	69 2.28 3 B 8.12871 8.13129 7.27517 8.12871 8.13129 7.27517 
	69 2.28 3 B 8.12871 8.13129 7.27517 8.12871 8.13129 7.27517 

	70 3.22 3 B 7.67077 7.67990 4.93591 7.67077 7.67990 4.93591 
	70 3.22 3 B 7.67077 7.67990 4.93591 7.67077 7.67990 4.93591 


	ref2 55 
	Obs SUBJ Group SEQU PER Treat AUCT AUCI CMAX TMAX KE 
	1 
	1 TR1R2 3 R2 2768.72 2795.33 67.17 36.00 0.0578 2 
	Figure

	1 TR1R2 3 R2 3458.51 3497.5 241.00 24.00 0.0938 3 
	1 TR1R2 3 R2 4568.59 5839.97 226.30 24.00 0.0539 4 
	1 TR1R2 3 R2 1346.93 1573.32 94.76 28.00 0.082 5 
	1 TR1R2 3 R2 2028.64 2505.33 176.30 22.00 0.0908 6 
	1 TR1R2 3 R2 1783.48 1801.97 170.80 32.00 0.091 7 
	1 TR1R2 3 R2 8250.24 8922.43 2035.00 24.00 0.0323 8 
	1 TR1R2 3 R2 1165.49 1192.25 169.90 22.03 0.0655 9 
	1 TR1R2 3 R2 1020.95 . 83.74 36.00 .. 10. 
	1 TR1R2 3 R2 985.96 . 109.60 36.00 .. 11. 
	2 TR1R2 3 R2 1538.74 1580.5 119.30 14.00 0.0548 12 
	1 TR1R2 3 R2 1868.14 1971.05 110.30 28.00 0.2061 13 
	2 TR1R2 3 R2 2347.91 2396.73 171.10 32.00 0.0379 14 
	2 TR1R2 3 R2 64.02 72.4269 20.20 8.00 0.1256 15 
	2 TR1R2 3 R2 7423.42 7432.25 1727.00 24.00 0.2011 16 
	2 TR1R2 3 R2 4553.82 4569.42 308.60 24.12 0.2425 17 
	2 TR1R2 3 R2 6797.01 6849.38 3470.00 11.00 0.0236 18 
	2 TR1R2 3 R2 4499.02 4908.76 342.30 22.00 0.0308 19 
	2 TR1R2 3 R2 465.48 480.591 63.75 24.00 0.2502 20 
	2 TR1R2 3 R2 1412.80 1989.56 28.03 36.00 0.0142 21 
	2 TR1R2 3 R2 11447.8 3689.00 13.00 0.2365 22 
	11422.00 

	2 TR1R2 3 R2 2715.30 . 217.90 36.00 .. 23. 
	2 TR1R2 3 R2 1561.27 1572.04 151.50 20.00 0.4289 24 
	2 TR1R2 3 R2 1974.27 2075.49 258.00 24.00 0.1959 25 
	1 R1TR2 3 R2 649.59 . 73.95 36.00 .. 26. 
	1 R1TR2 3 R2 13698.8 4115.00 24.00 0.0541 27 
	13678.70 

	1 R1TR2 3 R2 1819.58 1853.96 138.90 24.00 0.2603 28 
	1 R1TR2 3 R2 3060.05 . 249.00 28.00 .. 29. 
	1 R1TR2 3 R2 6017.88 6111.11 1040.00 24.00 0.0975 
	Obs THALF SEQ TRT LAUCT LAUCINF LCMAX lat2r lai2r lc2r 
	1 11.98 1 B 7.92614 7.93571 4.20723 7.92614 7.93571 4.20723 
	1 11.98 1 B 7.92614 7.93571 4.20723 7.92614 7.93571 4.20723 
	1 11.98 1 B 7.92614 7.93571 4.20723 7.92614 7.93571 4.20723 

	2 7.39 1 B 8.14859 8.15980 5.48480 8.14859 8.15980 5.48480 
	2 7.39 1 B 8.14859 8.15980 5.48480 8.14859 8.15980 5.48480 

	3 12.87 1 B 8.42696 8.67248 5.42186 8.42696 8.67248 5.42186 
	3 12.87 1 B 8.42696 8.67248 5.42186 8.42696 8.67248 5.42186 

	4 8.45 1 B 7.20558 7.36094 4.55135 7.20558 7.36094 4.55135 
	4 8.45 1 B 7.20558 7.36094 4.55135 7.20558 7.36094 4.55135 

	5 7.64 1 B 7.61512 7.82618 5.17219 7.61512 7.82618 5.17219 
	5 7.64 1 B 7.61512 7.82618 5.17219 7.61512 7.82618 5.17219 

	6 7.62 1 B 7.48632 7.49664 5.14049 7.48632 7.49664 5.14049 
	6 7.62 1 B 7.48632 7.49664 5.14049 7.48632 7.49664 5.14049 

	7 21.49 1 B 9.01800 9.09632 7.61825 9.01800 9.09632 7.61825 
	7 21.49 1 B 9.01800 9.09632 7.61825 9.01800 9.09632 7.61825 

	8 10.58 1 B 7.06090 7.08360 5.13521 7.06090 7.08360 5.13521 
	8 10.58 1 B 7.06090 7.08360 5.13521 7.06090 7.08360 5.13521 

	9 . 1 B 6.92849 . 4.42772 6.92849 . 4.42772 
	9 . 1 B 6.92849 . 4.42772 6.92849 . 4.42772 

	10 . 1 B 6.89362 . 4.69684 6.89362 . 4.69684. 11 12.65 1 B 7.33872 7.36550 4.78164 7.33872 7.36550 4.78164. 
	10 . 1 B 6.89362 . 4.69684 6.89362 . 4.69684. 11 12.65 1 B 7.33872 7.36550 4.78164 7.33872 7.36550 4.78164. 

	12 3.36 1 B 7.53270 7.58632 4.70320 7.53270 7.58632 4.70320. 13 18.27 1 B 7.76128 7.78186 5.14225 7.76128 7.78186 5.14225. 
	12 3.36 1 B 7.53270 7.58632 4.70320 7.53270 7.58632 4.70320. 13 18.27 1 B 7.76128 7.78186 5.14225 7.76128 7.78186 5.14225. 

	14 5.52 1 B 4.15913 4.28258 3.00568 4.15913 4.28258 3.00568 
	14 5.52 1 B 4.15913 4.28258 3.00568 4.15913 4.28258 3.00568 

	15 3.45 1 B 8.91240 8.91358 7.45414 8.91240 8.91358 7.45414 
	15 3.45 1 B 8.91240 8.91358 7.45414 8.91240 8.91358 7.45414 

	16 2.86 1 B 8.42372 8.42714 5.73205 8.42372 8.42714 5.73205. 17 29.39 1 B 8.82424 8.83191 8.15191 8.82424 8.83191 8.15191. 18 22.52 1 B 8.41161 8.49878 5.83569 8.41161 8.49878 5.83569. 
	16 2.86 1 B 8.42372 8.42714 5.73205 8.42372 8.42714 5.73205. 17 29.39 1 B 8.82424 8.83191 8.15191 8.82424 8.83191 8.15191. 18 22.52 1 B 8.41161 8.49878 5.83569 8.41161 8.49878 5.83569. 

	19 2.77 1 B 6.14306 6.17502 4.15497 6.14306 6.17502 4.15497. 20 48.95 1 B 7.25333 7.59567 3.33328 7.25333 7.59567 3.33328. 
	19 2.77 1 B 6.14306 6.17502 4.15497 6.14306 6.17502 4.15497. 20 48.95 1 B 7.25333 7.59567 3.33328 7.25333 7.59567 3.33328. 

	21 2.93 1 B 9.34330 9.34555 8.21311 9.34330 9.34555 8.21311 
	21 2.93 1 B 9.34330 9.34555 8.21311 9.34330 9.34555 8.21311 

	22 . 1 B 7.90666 . 5.38404 7.90666 . 5.38404 
	22 . 1 B 7.90666 . 5.38404 7.90666 . 5.38404 

	23 1.62 1 B 7.35325 7.36013 5.02059 7.35325 7.36013 5.02059 
	23 1.62 1 B 7.35325 7.36013 5.02059 7.35325 7.36013 5.02059 

	24 3.54 1 B 7.58795 7.63795 5.55296 7.58795 7.63795 5.55296 
	24 3.54 1 B 7.58795 7.63795 5.55296 7.58795 7.63795 5.55296 

	25 . 2 B 6.47635 . 4.30339 6.47635 . 4.30339. 26 12.82 2 B 9.52360 9.52506 8.32239 9.52360 9.52506 8.32239. 
	25 . 2 B 6.47635 . 4.30339 6.47635 . 4.30339. 26 12.82 2 B 9.52360 9.52506 8.32239 9.52360 9.52506 8.32239. 

	27 2.66 2 B 7.50636 7.52508 4.93375 7.50636 7.52508 4.93375 
	27 2.66 2 B 7.50636 7.52508 4.93375 7.50636 7.52508 4.93375 

	28 . 2 B 8.02619 . 5.51745 8.02619 . 5.51745 
	28 . 2 B 8.02619 . 5.51745 8.02619 . 5.51745 

	29 7.11 2 B 8.70249 8.71786 6.94698 8.70249 8.71786 6.94698 
	29 7.11 2 B 8.70249 8.71786 6.94698 8.70249 8.71786 6.94698 
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	ref2 56 
	Obs SUBJ Group SEQU PER Treat AUCT AUCI CMAX TMAX KE 
	30 
	1 R1TR2 3 R2 1166.44 . 90.95 36.00 .. 31. 
	Figure

	1 R1TR2 3 R2 10495.5 3181.00 24.00 0.042. 32. 
	10262.60 

	1 R1TR2 3 R2 6010.40 6849.49 238.80 22.00 0.0432 33 
	1 R1TR2 3 R2 78.37 . 16.95 24.00 .. 34. 
	1 R1TR2 3 R2 1701.26 1806.09 111.70 28.00 0.1157 35 
	1 R1TR2 3 R2 3249.96 3392.24 443.90 22.00 0.0334 36 
	1 R1TR2 3 R2 3283.14 3616.73 1099.00 11.00 0.0336 37 
	2 R1TR2 3 R2 5893.15 8170.91 247.20 18.00 0.0372 38 
	2 R1TR2 3 R2 7553.40 7613.46 2949.00 12.00 0.1505 39 
	2 R1TR2 3 R2 13299 2538.00 24.00 0.2044 40 
	13262.60 

	2 R1TR2 3 R2 3607.57 3637.83 949.00 8.00 0.0475 41 
	2 R1TR2 3 R2 6037.90 6061.26 287.30 28.00 0.0817 42 
	2 R1TR2 3 R2 637.62 643.129 63.95 24.00 0.1926 43 
	2 R1TR2 3 R2 5420.99 6078.85 1436.00 13.05 0.0363 44 
	2 R1TR2 3 R2 1442.28 1669.48 90.98 22.00 0.0775 45 
	2 R1TR2 3 R2 3136.38 3289.99 830.80 11.00 0.096. 46. 
	2 R1TR2 3 R2 1273.07 . 275.70 22.00 .. 47. 
	2 R1TR2 3 R2 1717.40 1728.3 434.50 13.00 0.1426 48 
	2 R1TR2 3 R2 8710.68 8930.34 2424.00 14.00 0.0185 49 
	2 R1TR2 3 R2 3363.01 3561.33 232.90 28.00 0.1289 50 
	1 R1R2T 2 R2 3330.45 3575.4 212.30 28.00 0.1199 51 
	2 R1R2T 2 R2 3650.62 3680.96 612.40 8.00 0.274. 52. 
	1 R1R2T 2 R2 3381.44 3552.28 89.33 48.00 0.0383 53 
	1 R1R2T 2 R2 2801.21 . 273.50 32.00 .. 54. 
	1 R1R2T 2 R2 4455.87 4578.06 197.10 36.00 0.0844 55 
	1 R1R2T 2 R2 7040.32 7625.05 928.00 24.00 0.0617 56 
	1 R1R2T 2 R2 5247.50 5257.84 364.40 9.00 0.4911 57 
	1 R1R2T 2 R2 2143.35 2205.53 95.90 24.00 0.1482 58 
	1 R1R2T 2 R2 93.42 134.489 5.90 8.00 0.046 
	Obs THALF SEQ TRT LAUCT LAUCINF LCMAX lat2r lai2r lc2r 
	30 . 2 B 7.06171 . 4.51031 7.06171 . 4.51031. 31 16.52 2 B 9.23626 9.25870 8.06495 9.23626 9.25870 8.06495. 32 16.06 2 B 8.70125 8.83193 5.47563 8.70125 8.83193 5.47563. 
	30 . 2 B 7.06171 . 4.51031 7.06171 . 4.51031. 31 16.52 2 B 9.23626 9.25870 8.06495 9.23626 9.25870 8.06495. 32 16.06 2 B 8.70125 8.83193 5.47563 8.70125 8.83193 5.47563. 
	30 . 2 B 7.06171 . 4.51031 7.06171 . 4.51031. 31 16.52 2 B 9.23626 9.25870 8.06495 9.23626 9.25870 8.06495. 32 16.06 2 B 8.70125 8.83193 5.47563 8.70125 8.83193 5.47563. 

	33 . 2 B 4.36142 . 2.83027 4.36142 . 2.83027 
	33 . 2 B 4.36142 . 2.83027 4.36142 . 2.83027 

	34 5.99 2 B 7.43912 7.49892 4.71582 7.43912 7.49892 4.71582. 35 20.76 2 B 8.08640 8.12925 6.09560 8.08640 8.12925 6.09560. 36 20.65 2 B 8.09656 8.19333 7.00216 8.09656 8.19333 7.00216. 37 18.61 2 B 8.68155 9.00834 5.51020 8.68155 9.00834 5.51020. 
	34 5.99 2 B 7.43912 7.49892 4.71582 7.43912 7.49892 4.71582. 35 20.76 2 B 8.08640 8.12925 6.09560 8.08640 8.12925 6.09560. 36 20.65 2 B 8.09656 8.19333 7.00216 8.09656 8.19333 7.00216. 37 18.61 2 B 8.68155 9.00834 5.51020 8.68155 9.00834 5.51020. 

	38 4.61 2 B 8.92975 8.93767 7.98922 8.92975 8.93767 7.98922 
	38 4.61 2 B 8.92975 8.93767 7.98922 8.92975 8.93767 7.98922 

	39 3.39 2 B 9.49270 9.49544 7.83913 9.49270 9.49544 7.83913. 40 14.61 2 B 8.19079 8.19914 6.85541 8.19079 8.19914 6.85541. 
	39 3.39 2 B 9.49270 9.49544 7.83913 9.49270 9.49544 7.83913. 40 14.61 2 B 8.19079 8.19914 6.85541 8.19079 8.19914 6.85541. 

	41 8.49 2 B 8.70581 8.70967 5.66053 8.70581 8.70967 5.66053 
	41 8.49 2 B 8.70581 8.70967 5.66053 8.70581 8.70967 5.66053 

	42 3.6 2 B 6.45774 6.46635 4.15810 6.45774 6.46635 4.15810. 43 19.07 2 B 8.59803 8.71257 7.26962 8.59803 8.71257 7.26962. 
	42 3.6 2 B 6.45774 6.46635 4.15810 6.45774 6.46635 4.15810. 43 19.07 2 B 8.59803 8.71257 7.26962 8.59803 8.71257 7.26962. 

	44 8.95 2 B 7.27398 7.42027 4.51064 7.27398 7.42027 4.51064 
	44 8.95 2 B 7.27398 7.42027 4.51064 7.27398 7.42027 4.51064 

	45 7.22 2 B 8.05082 8.09864 6.72239 8.05082 8.09864 6.72239 
	45 7.22 2 B 8.05082 8.09864 6.72239 8.05082 8.09864 6.72239 

	46 . 2 B 7.14919 . 5.61931 7.14919 . 5.61931 
	46 . 2 B 7.14919 . 5.61931 7.14919 . 5.61931 

	47 4.86 2 B 7.44857 7.45489 6.07420 7.44857 7.45489 6.07420. 48 37.54 2 B 9.07231 9.09721 7.79317 9.07231 9.09721 7.79317. 
	47 4.86 2 B 7.44857 7.45489 6.07420 7.44857 7.45489 6.07420. 48 37.54 2 B 9.07231 9.09721 7.79317 9.07231 9.09721 7.79317. 

	49 5.38 2 B 8.12059 8.17789 5.45061 8.12059 8.17789 5.45061 
	49 5.38 2 B 8.12059 8.17789 5.45061 8.12059 8.17789 5.45061 

	50 5.78 3 B 8.11086 8.18183 5.35800 8.11086 8.18183 5.35800 
	50 5.78 3 B 8.11086 8.18183 5.35800 8.11086 8.18183 5.35800 

	51 2.53 3 B 8.20265 8.21093 6.41739 8.20265 8.21093 6.41739. 52 18.11 3 B 8.12606 8.17534 4.49234 8.12606 8.17534 4.49234. 
	51 2.53 3 B 8.20265 8.21093 6.41739 8.20265 8.21093 6.41739. 52 18.11 3 B 8.12606 8.17534 4.49234 8.12606 8.17534 4.49234. 

	53 . 3 B 7.93781 . 5.61130 7.93781 . 5.61130 
	53 . 3 B 7.93781 . 5.61130 7.93781 . 5.61130 

	54 8.22 3 B 8.40198 8.42903 5.28371 8.40198 8.42903 5.28371. 55 11.23 3 B 8.85941 8.93919 6.83303 8.85941 8.93919 6.83303. 
	54 8.22 3 B 8.40198 8.42903 5.28371 8.40198 8.42903 5.28371. 55 11.23 3 B 8.85941 8.93919 6.83303 8.85941 8.93919 6.83303. 

	56 1.41 3 B 8.56551 8.56748 5.89825 8.56551 8.56748 5.89825 
	56 1.41 3 B 8.56551 8.56748 5.89825 8.56551 8.56748 5.89825 

	57 4.68 3 B 7.67013 7.69872 4.56331 7.67013 7.69872 4.56331. 58 15.06 3 B 4.53711 4.90148 1.77427 4.53711 4.90148 1.77427. 
	57 4.68 3 B 7.67013 7.69872 4.56331 7.67013 7.69872 4.56331. 58 15.06 3 B 4.53711 4.90148 1.77427 4.53711 4.90148 1.77427. 


	Page 133 of 168 
	ref2 57 
	Obs SUBJ Group SEQU PER Treat AUCT AUCI CMAX TMAX KE 
	59 
	1 R1R2T 2 R2 10689 2942.00 24.03 0.0288 60 
	Figure
	10553.70 

	2 R1R2T 2 R2 2633.66 2673.03 415.70 24.00 0.1648 61 
	2 R1R2T 2 R2 1812.56 1978.82 415.60 11.00 0.1034 62 
	2 R1R2T 2 R2 2041.29 2092.77 564.30 22.00 0.1142 63 
	2 R1R2T 2 R2 800.85 850.919 431.60 14.00 0.0306 64 
	2 R1R2T 2 R2 2303.82 2887.53 495.10 24.00 0.0657 65 
	2 R1R2T 2 R2 8885.70 8903.41 2557.00 8.00 0.0588 66 
	2 R1R2T 2 R2 5344.55 17470.1 280.90 24.00 0.0127 67 
	2 R1R2T 2 R2 1709.58 1731.74 135.70 12.00 0.1763 68 
	2 R1R2T 2 R2 2097.78 2117.28 81.97 10.00 0.0767 69 
	2 R1R2T 2 R2 63.77 70.3547 17.75 22.00 0.3407 70 
	2 R1R2T 2 R2 1080.29 1182.77 324.20 7.00 0.0708 
	Obs THALF SEQ TRT LAUCT LAUCINF LCMAX lat2r lai2r lc2r 
	59 24.08 3 B 9.26423 9.27697 7.98684 9.26423 9.27697 7.98684 
	60 4.21 3 B 7.87613 7.89097 6.02996 7.87613 7.89097 6.02996 
	60 4.21 3 B 7.87613 7.89097 6.02996 7.87613 7.89097 6.02996 
	60 4.21 3 B 7.87613 7.89097 6.02996 7.87613 7.89097 6.02996 

	61 6.7 3 B 7.50250 7.59026 6.02972 7.50250 7.59026 6.02972 
	61 6.7 3 B 7.50250 7.59026 6.02972 7.50250 7.59026 6.02972 

	62 6.07 3 B 7.62134 7.64624 6.33559 7.62134 7.64624 6.33559. 63 22.68 3 B 6.68567 6.74632 6.06750 6.68567 6.74632 6.06750. 64 10.55 3 B 7.74232 7.96816 6.20476 7.74232 7.96816 6.20476. 65 11.79 3 B 9.09220 9.09419 7.84659 9.09220 9.09419 7.84659. 66 54.51 3 B 8.58383 9.76825 5.63800 8.58383 9.76825 5.63800. 
	62 6.07 3 B 7.62134 7.64624 6.33559 7.62134 7.64624 6.33559. 63 22.68 3 B 6.68567 6.74632 6.06750 6.68567 6.74632 6.06750. 64 10.55 3 B 7.74232 7.96816 6.20476 7.74232 7.96816 6.20476. 65 11.79 3 B 9.09220 9.09419 7.84659 9.09220 9.09419 7.84659. 66 54.51 3 B 8.58383 9.76825 5.63800 8.58383 9.76825 5.63800. 

	67 3.93 3 B 7.44400 7.45688 4.91045 7.44400 7.45688 4.91045 
	67 3.93 3 B 7.44400 7.45688 4.91045 7.44400 7.45688 4.91045 

	68 9.04 3 B 7.64863 7.65789 4.40635 7.64863 7.65789 4.40635 
	68 9.04 3 B 7.64863 7.65789 4.40635 7.64863 7.65789 4.40635 

	69 2.03 3 B 4.15535 4.25355 2.87639 4.15535 4.25355 2.87639 
	69 2.03 3 B 4.15535 4.25355 2.87639 4.15535 4.25355 2.87639 

	70 9.8 3 B 6.98498 7.07561 5.78136 6.98498 7.07561 5.78136 
	70 9.8 3 B 6.98498 7.07561 5.78136 6.98498 7.07561 5.78136 


	dataset for scaled average BE 
	Obs SUBJ PER SEQ TRT ilat ilai ilc dlat dlai dlc 
	1. 
	3 1 B 0.96666 0.94952 1.32279 -0.51265 -0.48743 0.25684. 2. 
	Figure

	3 1 B -0.72083 -0.71906 -1.18914 1.55239 1.54253 2.62983. 3. 
	3 1 B -0.16563 0.09291 -0.21971 -0.67535 -0.87533 -0.46886. 4. 
	3 1 B -0.17110 -0.16399 -0.17453 -0.05472 -0.07289 -0.22378. 3 1 B -0.06272 0.55924 -0.18101 -0.27627 -0.47329 -0.24421. 6. 
	3 1 B 1.10288 1.18830 2.91405 0.19847 0.23237 -0.51945. 7. 
	3 1 B -0.01000 0.30794 0.00791 -0.02724 -0.10297 -0.03755. 8. 
	3 1 B 1.40065 1.38681 1.65475 0.65633 0.64769 1.42114. 9. 
	3 1 B 1.64369 . 1.92127 -0.28714 . -0.54040. 3 1 B 2.75179 . 1.56025 -3.00959 . -1.91554. 11. 
	3 1 B 0.04596 0.04497 0.95941 -0.15690 -0.15408 0.59364. 12. 
	3 1 B -2.41451 . -2.00919 -0.22012 . 0.14334. 13. 
	3 1 B 0.02207 0.00610 -0.09917 0.24902 0.29526 -0.10530. 14. 
	3 1 B 2.24902 2.21660 1.64976 3.50781 3.39087 2.67654. 3 1 B -1.38036 . -1.81430 -1.03321 -0.95636 -2.17552. 16. 
	3 1 B -0.05400 -0.08511 1.33699 -0.20254 -0.13266 -0.17792. 17. 
	3 1 B -0.30384 -0.50351 0.19180 -0.85036 -0.41120 -3.03932. 18. 
	3 1 B -0.10126 -0.13238 -0.49387 -0.56733 -0.64070 -1.16099. 19. 
	3 1 B 0.85212 0.84739 0.85354 2.03760 2.01458 2.88644. 3 1 B 1.05372 1.15589 -0.10041 1.34728 1.00609 3.89221. 21. 
	3 1 B -6.45482 -4.38525 -7.01019 -1.38517 -1.37841 -1.58428. 22. 
	3 1 B 2.80015 . 3.48984 -2.93241 . -1.80973. 23. 
	3 1 B 0.00609 -0.00592 0.39461 -0.49664 -0.46567 -0.72045. 24. 
	3 1 B 0.29447 0.23600 1.35562 0.63540 0.65658 0.57172. 3 2 B 1.31736 . 0.35809 -0.92025 . -0.22704. 26. 
	3 2 B -0.16240 -0.16298 -0.42644 -0.50180 -0.50056 -0.68323. 27. 
	3 2 B 0.09681 0.09406 0.20758 0.20113 0.24493 0.56546. 28. 
	3 2 B 0.66902 . 1.38155 0.68590 . 2.33693. 29. 
	3 2 B -3.55551 . -4.48425 -1.24221 -0.85319 -1.07345. 3 2 B -1.00987 . -1.46270 1.33625 . 2.47718. 31. 
	3 2 B 0.54395 0.52604 0.53708 -0.19376 -0.19602 -0.29684. 32. 
	3 2 B 0.18968 0.13572 0.45490 -0.34199 -0.46987 0.07072. 33. 
	3 2 B -2.40864 . -2.22575 1.53519 . 1.65589. 34. 
	3 2 B 1.54365 . 1.02937 -2.47891 . -1.07797. 3 2 B 0.84580 0.75491 1.13570 -0.56515 -0.43257 -0.81646. 36. 
	3 2 B 0.01182 -0.03636 0.50430 -1.42787 -1.51791 -2.19486. 37. 
	3 2 B 0.30436 . 0.50871 -0.90824 -0.98428 0.15519. 38. 
	3 2 B -0.01480 -0.08329 -0.68412 -0.96716 -0.83752 -1.39961. 39. 
	3 2 B -1.30525 -0.88696 -1.58697 0.10732 0.11138 0.01370. 3 2 B 1.11084 0.91672 1.00876 0.02402 0.40143 0.64124. 41. 
	3 2 B -1.04659 -1.04753 0.00801 0.27304 0.27908 0.03958. 42. 
	3 2 B 0.38996 0.38597 0.82414 2.49790 2.49309 3.78639. 43. 
	3 2 B 0.49806 0.38797 -0.41540 -1.44380 -1.40533 -3.09785. 44. 
	3 2 B 1.16770 1.09418 2.66690 0.39747 0.25702 0.25665. 3 2 B 0.18535 . 0.19122 -0.39200 -0.43087 -2.08863. 46. 
	3 2 B 1.32271 . 1.60729 0.22885 . -0.88927. 47. 
	3 2 B -0.71539 -0.71398 -1.83267 0.89719 0.89401 1.16717. 48. 
	3 2 B -0.00239 -0.00485 0.75352 -0.74216 -0.73053 -3.08725. 49. 
	3 2 B -0.24252 . -0.46368 0.08205 0.14487 -0.05517. 2 3 B -0.61710 -0.64719 0.83687 0.14097 0.09119 0.65327. 51. 
	2 3 B -0.19285 -0.22921 -0.77110 -0.97644 -0.88395 -1.91170. 52. 
	2 3 B -0.70550 -0.68653 -1.08129 0.13527 0.09328 1.82591. 
	53 
	2 3 B -0.22506 . -0.19757 0.08545 . -0.53363. 54. 
	Figure

	2 3 B -1.12005 -1.22544 -1.95785 0.73682 0.91034 2.17678. 55. 
	2 3 B -0.72095 . -0.99079 -0.92061 . -1.57710. 56. 
	2 3 B -1.16182 -1.16158 -1.30049 -0.16875 -0.15316 0.59716. 57. 
	2 3 B -0.42423 . 0.56449 -0.06757 -0.09108 0.07627. 58. 
	2 3 B 3.33661 . 3.28565 0.19826 0.61368 0.02925. 59. 
	2 3 B -0.16777 -0.16886 -0.00146 -0.74470 -0.75303 -1.28133. 60. 
	2 3 B -0.02417 . -0.32142 0.15584 . -0.67953. 61. 
	2 3 B -1.00247 -1.04109 -0.48606 -0.49021 -0.47356 -1.10102 
	dataset for scaled average BE 59 
	Obs SUBJ PER SEQ TRT ilat ilai ilc dlat dlai dlc 
	62 
	2 3 B -0.80044 -0.82862 -0.80285 -0.20458 -0.19247 -0.46883. 63. 
	Figure

	2 3 B 0.91207 0.85479 0.55167 2.10156 2.09821 -0.21991. 64. 
	2 3 B -0.79839 . -0.85998 -0.18323 . -2.12875. 65. 
	2 3 B 0.02877 0.12380 -0.22267 -0.93455 -0.93208 -1.41044. 66. 
	2 3 B 0.31562 -0.23468 -0.08638 -0.54927 -1.70086 -0.19688. 67. 
	2 3 B -0.84135 -0.80366 -1.13744 -0.02827 -0.02983 1.35523. 68. 
	2 3 B -0.83036 -0.71398 0.27971 0.43550 0.42854 0.94598. 69. 
	2 3 B 0.09834 0.06574 -0.77374 3.97337 3.87774 4.39879. 70. 
	2 3 B 0.90155 0.86122 0.93884 0.68579 0.60428 -0.84545 
	unscaled BE 90% CI -guidance version 60 
	The Mixed Procedure 
	Model Information 
	Data Set WORK.PKN Dependent Variable LCMAX Covariance Structures Factor Analytic, Variance 
	Components Subject Effects SUBJ, SUBJ Group Effect TRT Estimation Method REML Residual Variance Method None Fixed Effects SE Method Model-Based Degrees of Freedom Method Satterthwaite 
	Class Level Information 
	Class Levels Values 
	Group 2 12 SEQ 3 123 SUBJ 70 12346791011121314 
	15 16 17 18192022 24 25 27 28 29 31 32333435 36 38 39 40 41 43 44454647 48 50 51 54 55 58 60626364 66 67 68 70 71 72 74767778 79 80 82 83 84 85 86878889 90 
	PER 3 123 TRT 2AB 
	Dimensions 
	Dimensions 
	Dimensions 

	Covariance Parameters Columns in X Columns in Z Per Subject Subjects Max Obs Per Subject 
	Covariance Parameters Columns in X Columns in Z Per Subject Subjects Max Obs Per Subject 
	5 24 2 70 3 

	Number of Observations 
	Number of Observations 

	Number of Observations Read Number of Observations Used Number of Observations Not Used 
	Number of Observations Read Number of Observations Used Number of Observations Not Used 
	210 210 0 

	Iteration History 
	Iteration History 

	Iteration 
	Iteration 
	Evaluations 
	-2 Res Log Like 
	Criterion 

	0 1 2 3 4 5 6 7 8 
	0 1 2 3 4 5 6 7 8 
	1 2 1 1 1 1 1 1 1 
	737.00818740 729.89478925 726.89264855 725.88479755 725.58141197 725.49441106 725.46936538 725.46177802 725.45926101 
	0.05269775 0.01118891 0.00280006 0.00075115 0.00021791 0.00007143 0.00002807 0.00001385 

	unscaled BE 90% CI -guidance version 
	unscaled BE 90% CI -guidance version 
	61 

	The Mixed Procedure 
	The Mixed Procedure 

	Iteration History 
	Iteration History 

	Iteration 
	Iteration 
	Evaluations 
	-2 Res Log Like 
	Criterion 

	9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
	9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
	1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
	725.45832720 725.45794217 725.45777024 725.45768941 725.45765033 725.45763070 725.45761708 725.45761677 725.45757972 725.45757960 725.45757541 725.45752651 725.45752570 725.45752384 725.45696832 725.45678546 
	0.00000861 0.00000645 0.00000549 0.00000504 0.00000482 0.00000470 0.00067698 0.00000462 0.00064668 0.00064664 0.00000439 0.00060357 0.00060296 0.00000410 0.00000101 0.00000000 
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	Convergence criteria met. 
	Estimated G Matrix 
	Row Effect TRT SUBJ Col1 Col2 
	1 TRT A 1 2.2689 0.4447. 2 TRT B 1 0.4447 0.5379. 
	Covariance Parameter Estimates 
	Cov Parm Subject Group Estimate 
	FA(1,1) SUBJ 1.5063 FA(2,1) SUBJ 0.2952 FA(2,2) SUBJ 0.6714 Residual SUBJ TRT A 7.002E-6 Residual SUBJ TRT B 1.3257 
	Fit Statistics 
	-2 Res Log Likelihood 725.5 AIC (smaller is better) 735.5 AICC (smaller is better) 735.8 BIC (smaller is better) 746.7 
	Null Model Likelihood Ratio Test 
	DF Chi-Square Pr > ChiSq 
	4 11.55 0.0210 
	unscaled BE 90% CI -guidance version 
	The Mixed Procedure 
	Type 3 Tests of Fixed Effects 
	Num Den Effect DF DF F Value Pr > F 
	Group 1 64.4 1.05 0.3088 SEQ 2 64.1 1.84 0.1667 Group*SEQ 2 64.1 0.20 0.8217 PER(Group) 4 132 0.38 0.8202 TRT 1 66.8 0.01 0.9070 Group*TRT 1 66.8 0.03 0.8631 
	Estimates 
	Standard 
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	Label 
	Label 
	Label 
	Estimate 
	Error 
	DF 
	t Value 
	Pr > |t| 
	Alpha 
	Lower 
	Upper 

	T vs. R 
	T vs. R 
	0.02264 
	0.1930 
	66.8 
	0.12 
	0.9070 
	0.1 
	-0.2993 
	0.3446 

	Least Squares Means 
	Least Squares Means 

	Effect 
	Effect 
	TRT 
	Estimate 
	Standard Error 
	DF 
	t Value 
	Pr > |t| 

	TRT TRT 
	TRT TRT 
	A B 
	5.6156 5.5930 
	0.1812 0.1320 
	65.8 64.6 
	30.99 42.39 
	<.0001 <.0001 

	unscaled BE 90% CI -guidance version 
	unscaled BE 90% CI -guidance version 
	63 

	The Mixed Procedure 
	The Mixed Procedure 

	Model Information 
	Model Information 

	Data Set Dependent Variable Covariance Structures Subject Effects Group Effect Estimation Method Residual Variance Method Fixed Effects SE Method Degrees of Freedom Method 
	Data Set Dependent Variable Covariance Structures Subject Effects Group Effect Estimation Method Residual Variance Method Fixed Effects SE Method Degrees of Freedom Method 
	WORK.PKN LAUCT Factor Analytic, Variance Components SUBJ, SUBJ TRT REML None Model-Based Satterthwaite 

	Class Level Information 
	Class Level Information 

	Class 
	Class 
	Levels 
	Values 

	Group SEQ SUBJ PER TRT 
	Group SEQ SUBJ PER TRT 
	2 3 70 3 2 
	1 2 1 2 3 1 2 3 4 6 7 9 10 11 12 13 14 15 16 17 18 19 20 22 24 25 27 28 29 31 32 33 34 35 36 38 39 40 41 43 44 45 46 47 48 50 51 54 55 58 60 62 63 64 66 67 68 70 71 72 74 76 77 78 79 80 82 83 84 85 86 87 88 89 90 1 2 3 A B 

	Dimensions 
	Dimensions 

	Covariance Parameters Columns in X Columns in Z Per Subject Subjects Max Obs Per Subject 
	Covariance Parameters Columns in X Columns in Z Per Subject Subjects Max Obs Per Subject 
	5 24 2 70 3 

	Page 139 of 168 
	Page 139 of 168 


	Number of Observations 
	Number of Observations 
	Number of Observations 

	Number of Observations Read Number of Observations Used Number of Observations Not Used 
	Number of Observations Read Number of Observations Used Number of Observations Not Used 
	210 210 0 

	Iteration History 
	Iteration History 

	Iteration 
	Iteration 
	Evaluations 
	-2 Res Log Like 
	Criterion 

	0 1 2 3 4 5 6 7 8 
	0 1 2 3 4 5 6 7 8 
	1 2 1 1 1 1 1 1 1 
	665.53720148 650.29969893 647.66672296 646.79828708 646.53951817 646.46562641 646.44434780 646.43787605 646.43571526 
	0.05406058 0.01191577 0.00301027 0.00081184 0.00023707 0.00007849 0.00003127 0.00001567 

	unscaled BE 90% CI -guidance version 
	unscaled BE 90% CI -guidance version 
	64 

	The Mixed Procedure 
	The Mixed Procedure 

	Iteration History 
	Iteration History 

	Iteration 
	Iteration 
	Evaluations 
	-2 Res Log Like 
	Criterion 

	9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
	9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
	1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
	646.43490791 646.43457303 646.43442290 646.43435217 646.43431767 646.43430866 646.43430125 646.43429511 646.43428688 646.43426724 646.43424914 646.43422906 646.43416197 646.43415840 646.43387336 646.43387321 646.43372068 646.43352539 
	0.00000987 0.00000747 0.00000640 0.00000589 0.00000564 0.00000558 0.00000553 0.00107237 0.00000541 0.00000527 0.00000514 0.00000500 0.00088765 0.00000449 0.00048672 0.00000247 0.00000138 0.00000000 

	Convergence criteria met. 
	Convergence criteria met. 

	Estimated G Matrix 
	Estimated G Matrix 

	Row 
	Row 
	Effect 
	TRT 
	SUBJ 
	Col1 
	Col2 

	1 
	1 
	TRT 
	A 
	1 
	1.6869 
	0.2839 

	Page 140 of 168 
	Page 140 of 168 


	2 TRT B 1 0.2839 0.5356 
	Covariance Parameter Estimates 
	Covariance Parameter Estimates 
	Covariance Parameter Estimates 

	Cov Parm 
	Cov Parm 
	Subject 
	Group 
	Estimate 

	FA(1,1) FA(2,1) FA(2,2) Residual Residual 
	FA(1,1) FA(2,1) FA(2,2) Residual Residual 
	SUBJ SUBJ SUBJ SUBJ SUBJ 
	TRT A TRT B 
	1.2988 0.2186 0.6985 2.369E-6 0.7143 

	Fit Statistics 
	Fit Statistics 

	-2 Res Log Likelihood AIC (smaller is better) AICC (smaller is better) BIC (smaller is better) 
	-2 Res Log Likelihood AIC (smaller is better) AICC (smaller is better) BIC (smaller is better) 
	646.4 656.4 656.7 667.7 

	Null Model Likelihood Ratio Test 
	Null Model Likelihood Ratio Test 

	DF 
	DF 
	Chi-Square 
	Pr > ChiSq 

	4 
	4 
	19.10 
	0.0007 

	unscaled BE 90% CI -guidance version 
	unscaled BE 90% CI -guidance version 
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	The Mixed Procedure 
	The Mixed Procedure 

	Type 3 Tests of Fixed Effects 
	Type 3 Tests of Fixed Effects 

	Effect 
	Effect 
	Num DF 
	Den DF 
	F Value 
	Pr > F 

	Group SEQ Group*SEQ PER(Group) TRT Group*TRT 
	Group SEQ Group*SEQ PER(Group) TRT Group*TRT 
	1 2 2 4 1 1 
	64.2 64.1 64.1 123 66.6 66.6 
	0.23 0.50 1.92 0.20 0.00 0.05 
	0.6348 0.6074 0.1554 0.9399 0.9744 0.8299 

	Estimates 
	Estimates 

	Label 
	Label 
	Estimate 
	Standard Error 
	DF 
	t Value 
	Pr > |t| 
	Alpha 
	Lower 
	Upper 

	T vs. R 
	T vs. R 
	-0.00549 
	0.1704 
	66.6 
	-0.03 
	0.9744 
	0.1 
	-0.2897 
	0.2787 

	Least Squares Means 
	Least Squares Means 

	Effect 
	Effect 
	TRT 
	Estimate 
	Standard Error 
	DF 
	t Value 
	Pr > |t| 


	TRT 
	TRT 
	TRT 
	A 
	7.7412 
	0.1562 
	65.4 
	49.55 
	<.0001 

	TRT 
	TRT 
	B 
	7.7467 
	0.1138 
	64.5 
	68.09 
	<.0001 

	unscaled BE 90% CI -guidance version 
	unscaled BE 90% CI -guidance version 
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	The Mixed Procedure 
	Model Information 
	Data Set WORK.PKN Dependent Variable LAUCINF Covariance Structures Factor Analytic, Variance 
	Components Subject Effects SUBJ, SUBJ Group Effect TRT Estimation Method REML Residual Variance Method None Fixed Effects SE Method Model-Based Degrees of Freedom Method Satterthwaite 
	Class Level Information 
	Class 
	Class 
	Class 
	Levels 
	Values 

	Group 
	Group 
	2 
	1 2 

	SEQ 
	SEQ 
	3 
	1 2 3 

	SUBJ 
	SUBJ 
	70 
	1 2 3 4 6 7 9 10 11 12 13 14 

	TR
	15 16 17 18 19 20 22 24 25 27 

	TR
	28 29 31 32 33 34 35 36 38 39 

	TR
	40 41 43 44 45 46 47 48 50 51 

	TR
	54 55 58 60 62 63 64 66 67 68 

	TR
	70 71 72 74 76 77 78 79 80 82 

	TR
	83 84 85 86 87 88 89 90 

	PER 
	PER 
	3 
	1 2 3 

	TRT 
	TRT 
	2 
	A B 


	Dimensions 
	Covariance Parameters 5 Columns in X 24 Columns in Z Per Subject 2 Subjects 70 Max Obs Per Subject 3 
	Number of Observations 
	Number of Observations Read 210 Number of Observations Used 183 Number of Observations Not Used 27 
	Iteration History 
	Page 142 of 168 
	Iteration Evaluations -2 Res Log Like Criterion 
	0 1 507.36048559. 1 2 501.37409921 0.03051303. 2 1 499.59117012 0.00036309. 3 1 499.55919941 0.00051355. 4 1 499.55903031 0.00000002. 5 1 499.55903030 0.00000000. 
	unscaled BE 90% CI -guidance version 
	The Mixed Procedure 
	Convergence criteria met but final hessian is not positive. definite.. 
	Estimated G Matrix 
	Row Effect TRT SUBJ Col1 Col2 
	1 TRT A 1 0.6723 0.1417. 2 TRT B 1 0.1417 0.3041. 
	Covariance Parameter Estimates 
	Cov Parm Subject Group Estimate 
	FA(1,1) SUBJ 0.8199 FA(2,1) SUBJ 0.1729 FA(2,2) SUBJ 0.5237 Residual SUBJ TRT A 0.1972 Residual SUBJ TRT B 0.6384 
	Fit Statistics 
	-2 Res Log Likelihood 499.6 AIC (smaller is better) 509.6 AICC (smaller is better) 509.9 BIC (smaller is better) 520.8 
	Null Model Likelihood Ratio Test 
	DF Chi-Square Pr > ChiSq 
	7.80 0.0991 
	Type 3 Tests of Fixed Effects 
	Num Den Effect DF DF F Value Pr > F 
	Group 1 57.7 1.41 0.2405 
	SEQ 2 60.2 4.08 0.0218 
	Group*SEQ 2 60.2 0.24 0.7911 PER(Group) 4 115 0.20 0.9380 TRT 1 53.3 0.04 0.8469 Group*TRT 1 53.3 0.00 0.9968 
	Estimates 
	Standard Label Estimate Error DF t Value Pr > |t| Alpha Lower Upper T vs. R 0.02791 0.1438 53.3 0.19 0.8469 0.1 -0.2128 0.2687 unscaled BE 90% CI -guidance version 68 The Mixed Procedure 
	Least Squares Means 
	Standard Effect TRT Estimate Error DF t Value Pr > |t| TRT A 8.0256 0.1216 56 66.02 <.0001 
	TRT B 7.9977 0.1005 60.9 79.54 <.0001 
	scaled average BE 69 intermediate analysis -&ipar glm The GLM Procedure 
	Class Level Information Class Levels Values SEQ 3 123 
	Number of Observations Read 70 
	Number of Observations Used 70 scaled average BE 70 intermediate analysis -&ipar glm 
	The GLM Procedure Dependent Variable: ilat 
	Sum of Source DF Squares Mean Square F Value Pr > F Model 2 1.2344905 0.6172452 0.31 0.7326 Error 67 132.2730200 1.9742242 Corrected Total 69 133.5075105 
	Page 144 of 168 
	R-Square Coeff Var Root MSE ilat Mean 0.009247 1.405071 -0.013652 
	-10292.38 

	Source DF Type I SS Mean Square F Value Pr > F. SEQ 2 1.23449048 0.61724524 0.31 0.7326. 
	Source DF Type III SS Mean Square F Value Pr > F SEQ 2 1.23449048 0.61724524 0.31 0.7326 
	Standard Parameter Estimate Error t Value Pr > |t| 
	average -0.02113934 0.16840394 -0.13 0.9005 
	Parameter 
	Parameter 
	Parameter 
	90% Confidence Limits 

	average 
	average 
	-0.30202299 
	0.25974430 

	dev iglmilat1 
	dev iglmilat1 
	71 

	Obs Dependent Source 
	Obs Dependent Source 
	DF 
	SS 
	MS 
	FValue 
	ProbF 

	1 
	1 
	ilat 
	Model 
	2 
	1.2344905 
	0.6172452 
	0.31 0.7326 

	2 
	2 
	ilat 
	Error 
	67 
	132.2730200 
	1.9742242 
	_ 
	_ 

	3 
	3 
	ilat 
	Corrected Total 
	69 
	133.5075105 
	_ 
	_ 
	_ 

	scaled average BE 
	scaled average BE 
	72 

	intermediate analysis -&dpar 
	intermediate analysis -&dpar 
	glm 

	The GLM Procedure 
	The GLM Procedure 

	Class Level Information 
	Class Level Information 

	Class 
	Class 
	Levels 
	Values 

	SEQ 
	SEQ 
	3 
	1 2 3 


	Number of Observations Read 70 
	Number of Observations Used 70 scaled average BE intermediate analysis -&dpar glm 
	The GLM Procedure Dependent Variable: dlat Sum of Source DF Squares Mean Square F Value Pr > F 
	Model 2 1.27400317 0.63700158 0.44 0.6441 Error 67 96.39308011 1.43870269 Corrected Total 69 97.66708328 
	R-Square Coeff Var Root MSE dlat Mean 0.013044 -2815.908 1.199459 -0.042596 
	Source DF Type I SS Mean Square F Value Pr > F SEQ 2 1.27400317 0.63700158 0.44 0.6441 
	Source DF Type III SS Mean Square F Value Pr > F SEQ 2 1.27400317 0.63700158 0.44 0.6441 output needed for mixed scaled av. BE -using glm 74 
	method_ unscabe_ unscabe_ Obs used lower upper dfi s2i param StdErr 1 Scaled/PE 0.74848 1.32147 67 1.97422 LAUCT 0.16840394 
	Obs pointest x boundx ni dfd s2wr nd theta 1 0.97908 -0.027913 0.091218 70 67 0.71935 70 0.79669 
	Obs y boundy sWR critbound outcome 1 -0.57310 -0.44080 0.84815 -0.42298 PASS final output -&parameter -using glm 75 method_ unscabe_ unscabe_ Obs used lower upper param pointest s2wr sWR critbound outcome 1 Scaled/PE 0.74848 1.32147 LAUCT 0.97908 0.71935 0.84815 -0.42298 PASS 
	scaled average BE 76 intermediate analysis -&ipar glm The GLM Procedure 
	Class Level Information Class Levels Values SEQ 3 123 
	Number of Observations Read 70 
	Number of Observations Used 49 
	scaled average BE intermediate analysis -&ipar glm 
	The GLM Procedure 
	The GLM Procedure 
	The GLM Procedure 

	Dependent Variable: ilai Source Model 
	Dependent Variable: ilai Source Model 
	DF 2 
	Sum of Squares 2.82119709 
	Mean Square 1.41059854 
	F Value 1.52 
	Pr > F 0.2303 

	Error 
	Error 
	46 
	42.80016721 
	0.93043842 

	Corrected Total 
	Corrected Total 
	48 
	45.62136430 


	R-Square Coeff Var Root MSE ilai Mean 0.061839 -3195.229 0.964592 -0.030189 
	Source DF Type I SS Mean Square F Value Pr > F SEQ 2 2.82119709 1.41059854 1.52 0.2303 
	Source DF Type III SS Mean Square F Value Pr > F SEQ 2 2.82119709 1.41059854 1.52 0.2303 
	Standard Parameter Estimate Error t Value Pr > |t| average -0.04689045 0.13865581 -0.34 0.7368 Parameter 90% Confidence Limits average -0.27964646 0.18586557 
	dev iglmilai1 
	dev iglmilai1 
	dev iglmilai1 
	78 

	Obs Dependent Source 
	Obs Dependent Source 
	DF 
	SS 
	MS 
	FValue 
	ProbF 

	1 
	1 
	ilai 
	Model 
	2 
	2.82119709 
	1.41059854 
	1.52 0.2303 

	2 
	2 
	ilai 
	Error 
	46 
	42.80016721 
	0.93043842 
	_ 
	_ 

	3 
	3 
	ilai 
	Corrected Total 
	48 
	45.62136430 
	_ 
	_ 
	_ 

	scaled average BE 
	scaled average BE 
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	intermediate analysis -&dpar 
	intermediate analysis -&dpar 
	glm 

	The GLM Procedure 
	The GLM Procedure 

	Class Level Information 
	Class Level Information 

	Class 
	Class 
	Levels 
	Values 

	SEQ 
	SEQ 
	3 
	1 2 3 


	Number of Observations Read 70 
	Number of Observations Used 56 scaled average BE 80 intermediate analysis -&dpar glm 
	The GLM Procedure Dependent Variable: dlai 
	Sum of Source DF Squares Mean Square F Value Pr > F Model 2 1.80848962 0.90424481 0.74 0.4828 Error 53 64.91611536 1.22483237 Corrected Total 55 66.72460498 
	R-Square Coeff Var Root MSE dlai Mean 0.027104 1717.109 1.106721 0.064453 
	Source DF Type I SS Mean Square F Value Pr > F SEQ 2 1.80848962 0.90424481 0.74 0.4828 
	Source DF Type III SS Mean Square F Value Pr > F SEQ 2 1.80848962 0.90424481 0.74 0.4828 output needed for mixed scaled av. BE -using glm 81 
	method_ unscabe_ unscabe_ Obs used lower upper dfi s2i param StdErr 
	1 Scaled/PE 0.80828 1.30822 46 0.93044 LAUCINF 0.13865581 
	Obs pointest x boundx ni dfd s2wr nd theta 1 0.95419 -0.017027 0.078202 49 53 0.61242 56 0.79669 
	Obs y boundy sWR critbound outcome 1 -0.48791 -0.36424 0.78257 -0.34885 PASS final output -&parameter -using glm 
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	1 Scaled/PE 0.80828 1.30822 LAUCINF 0.95419 0.61242 0.78257 -0.34885 PASS 
	scaled average BE 83 intermediate analysis -&ipar glm The GLM Procedure 
	Class Level Information Class Levels Values SEQ 3 123 
	Number of Observations Read 70 
	Number of Observations Used 70 scaled average BE 84 intermediate analysis -&ipar glm 
	The GLM Procedure Dependent Variable: ilc Sum of Source DF Squares Mean Square F Value Pr > F 
	Model 2 2.6229516 1.3114758 0.51 0.6018 Error 67 171.6952443 2.5626156 Corrected Total 69 174.3181958 
	R-Square Coeff Var Root MSE ilc Mean 0.015047 8106.324 1.600817 0.019748 
	Source DF Type I SS Mean Square F Value Pr > F SEQ 2 2.62295158 1.31147579 0.51 0.6018 
	Source DF Type III SS Mean Square F Value Pr > F SEQ 2 2.62295158 1.31147579 0.51 0.6018 
	Standard Parameter Estimate Error t Value Pr > |t| 
	average 0.01042835 0.19186499 0.05 0.9568 
	Parameter 
	Parameter 
	Parameter 
	90% Confidence Limits 

	average 
	average 
	-0.30958637 
	0.33044307 

	dev iglmilc1 
	dev iglmilc1 
	85 

	Obs Dependent Source 
	Obs Dependent Source 
	DF 
	SS 
	MS 
	FValue 
	ProbF 

	1 
	1 
	ilc 
	Model 
	2 
	2.6229516 
	1.3114758 
	0.51 0.6018 

	2 
	2 
	ilc 
	Error 
	67 
	171.6952443 
	2.5626156 
	_ 
	_ 

	3 
	3 
	ilc 
	Corrected Total 
	69 
	174.3181958 
	_ 
	_ 
	_ 

	scaled average BE 
	scaled average BE 
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	intermediate analysis -&dpar 
	intermediate analysis -&dpar 
	glm 

	The GLM Procedure 
	The GLM Procedure 

	Class Level Information 
	Class Level Information 

	Class 
	Class 
	Levels 
	Values 

	SEQ 
	SEQ 
	3 
	1 2 3 


	Number of Observations Read 70 Number of Observations Used 70 
	scaled average BE intermediate analysis -&dpar glm 
	The GLM Procedure Dependent Variable: dlc 
	Sum of Source DF Squares Mean Square F Value Pr > F Model 2 0.3904541 0.1952271 0.07 0.9299 Error 67 179.7221818 2.6824206 Corrected Total 69 180.1126359 
	R-Square Coeff Var Root MSE dlc Mean 0.002168 -3041.800 1.637810 -0.053843 
	Source DF Type I SS Mean Square F Value Pr > F SEQ 2 0.39045415 0.19522707 0.07 0.9299 
	Source DF Type III SS Mean Square F Value Pr > F SEQ 2 0.39045415 0.19522707 0.07 0.9299 output needed for mixed scaled av. BE -using glm 88 
	method_ unscabe_ unscabe_ Obs used lower upper dfi s2i param StdErr 1 Scaled/PE 0.74131 1.41146 67 2.56262 LCMAX 0.19186499 
	Obs pointest x boundx ni dfd s2wr nd theta 1 1.01048 -0.036703 0.10919 70 67 1.34121 70 0.79669 
	Obs y boundy sWR critbound outcome 1 -1.06853 -0.82187 1.15811 -0.81865 PASS final output -&parameter -using glm 89 method_ unscabe_ unscabe_ 
	Obs used lower upper param pointest s2wr sWR critbound outcome 1 Scaled/PE 0.74131 1.41146 LCMAX 1.01048 1.34121 1.15811 -0.81865 PASS ANDA: 203286 Mesalamine Delayed Release Tablets USP STUDY TYPE: FedALL 90 
	SUMMARY OF STATISTICAL ANALYSIS -UNSCALED DATA „ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ† 
	‚ Geometric Means ‚. ‚ Parameter Test Reference T/R Ratio ‚. ‚ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‚. ‚‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ LAUCT ‚ 2301.26 ‚ 2313.92 ‚ 0.99 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ LAUCI ‚ 3058.24 ‚ 2974.08 ‚ 1.03 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ LCMAX ‚ 274.69 ‚ 268.54 ‚ 1.02 ‚. Šƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‹ƒƒƒƒƒƒƒƒƒƒƒƒƒ
	ANDA: 203286 Mesalamine Delayed Release Tablets USP STUDY TYPE: FedALL 91 SUMMARY OF STATISTICAL ANALYSIS -UNSCALED DATA 
	„ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ†. ‚ 90% CI ‚. ‚ Lower CI Upper CI ‚. ‚ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‚. ‚‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ 74.85 ‚ 132.15 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ 80.83 ‚ 130.82 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ 74.13 ‚ 141.15 ‚. Šƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‹ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒŒ. 
	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA 92 
	„ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ†. ‚ Lower ‚. ‚ Parameter T/R Ratio 90% CI ‚. ‚ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‚. ‚‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ LAUCT ‚ 0.98 ‚ 74.85 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ LAUCI ‚ 0.95 ‚ 80.83 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ LCMAX ‚ 1.01 ‚ 74.13 ‚. Šƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‹ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‹ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒŒ. 
	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA 93 
	„ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ†. ‚ Upper ‚. ‚ 90% CI s2wr sWR Criteria Bound ‚. ‚ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‚. ‚‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ 132.15 ‚ 0.7193513 ‚ 0.8481458 ‚ -0.422984 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰. ‚ 130.82 ‚ 0.6124162 ‚ 0.7825702 ‚ -0.348853 ‚. ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒ
	SUMMARY OF STATISTICAL ANALYSIS -SCALED DATA 
	„ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ† ‚‚ ‚ Method Used OUTCOME ‚ ‚ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‚ ‚‚ ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ…ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰ ‚ Scaled/PE ‚ PASS ‚ ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰ ‚ Scaled/PE ‚ PASS ‚ ‡ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒˆƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‰ ‚ Scaled/PE ‚ PASS ‚ Šƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ‹ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒŒ 
	4.7 
	Additional Attachments 
	4.7.1 Attachment I 
	Background for Reference Scaled Average BE Approach
	20 

	In the analysis of a bioequivalence study, the measurements of both Cmax and AUC are subject to the procedure described below. The measurement for each subject is log-transformed and the averages, T and R, of the test and reference products are calculated. The within subject variability of the reference product, 2 WR, is also calculated. 
	There are two parts to the proposed bioequivalence criteria, a scaled average bioequivalence evaluation and a point estimate (geometric mean ratio) constraint of 80-125%. An additional requirement of a point-estimate constraint will impose a limit on the difference between the test and reference means, thereby eliminating the potential that a test product would enter the market based on a bioequivalence study with a large mean difference. 
	In order to demonstrate bioequivalence both parts must pass. 
	Scaled Average Bioequivalence 
	Scaled average bioequivalence (BE) for both AUC and Cmax is evaluated by testing the following null hypothesis 
	2.T R . 
	

	: . WR 
	H
	0 
	
	2. 

	(for given  > 0) versus the alternative hypothesis 
	2.T R . 
	

	:  ,.WR. 
	H
	1 
	2

	where T and R are the averages of the log-transformed measure (Cmax, AUC ) for the test and reference products, respectively; usually testing is done at level  = 0.05; and  is the scaled average BE limit. Furthermore, 
	ln 
	
	2 

	 =W0. 
	2.
	

	20 V:\FirmsAM\Barr\Protocols\07049p0707.doc 
	where ti is 1.25, the usual average BE upper limit for the untransfonned Test/Reference ratio of geometric means, and crwo= 0.25. Note that rejection ofthe null hypothesis Ho suppo1ts the conclusion ofequivalence. 
	A 95% upper confidence bound for (Y:r-YR )2 dete1mined in a BE study must be~ e, or s2
	WR 
	equivalently, a 95% upper confidence bound for (y:r-Y:R)2 -esk must be~ 0. 
	Where SWR is within reference standard deviation dete1mined in the BE study. 
	Additionally, the point estimate (test/reference geometric mean ratio) must fall within [0.80, 1.25]. The test diu g must pass both conditions before it is judged bioequivalent to the reference product. 
	The overall analysis is a mixed scaling approach. Ifthe estimated intrasubject reference variability ( sWR) is less than the pre-specified value set by the Agency (0.294), then the non-
	scaled average bioequivalence approach is used. If sWR is greater than or equal to 0.294, then the bioequivalence limits will scale to the variability ofthe reference product and an additional acceptance criteria for the point-estimate of80 to 125% will be applied. 
	4.7.2 Attachment II (Study oftwo Group Design) 
	Control document #98-392 that discusses the Grou -b -Treatment interaction 
	(b)(4 . 
	Figure

	Bio Control Docun1ent No: 98-392 
	(bl f~ev1ewer: 
	4

	Barbara M. Davit 
	v:\ fiimsnz\ppd\controls\98-3 92a.doc Submission date: 10/30/98 Date finalized: 8/6/99 
	Addendum to the Review Introduction: The film is requesting that the Division ofBioequivalence (DBE) comment on the appropriateness of the following dosing schemes to be used when bioequivalence study subjects are not recmited as a single group. Two proposed dosing schemes are shown below, for a diu g with a one week washout period: 
	Dosin2 Scheme 
	Dosin2 Scheme 
	Dosin2 Scheme 
	11/1 
	11/8 
	11115 
	11122 

	1 2 
	1 2 
	Group 1 Period 1 Group 1 Period 1 
	Group 1 Period 2 Group 1 Period 2 Group 2 Period 1 
	Group 2 Period 1 Group 2 Period 2 
	Group 2 Period 2 


	The firm is also requesting comment on the appropriate of the statistical model to be used in data analysis for the above bioequivalence study designs. 
	Comments: 
	CDER Quantitative Methods and Research Staff (QMRS) provided a written review commenting on the firm’s proposals. The review is attached. The review written by the DBE primary reviewer is also attached. 
	Both Dosing Schemes are acceptable to QMRS. Dosing Scheme 1 is the classic two group design. 
	For both dosing schemes, the DBE recommends the following statistical model: 
	Group. Sequence. Treatment. Subject (nested within Group*Sequence). Period (nested within Group). Group-by-Sequence Interaction. Group-by-Treatment Interaction. 
	Subject (nested within Group*Sequence) is a random effect and all other factors are fixed effects. QMRS states that if SAS PROC GLM or equivalent software is used to analyze the study, including or not including this interaction will not change the confidence intervals. If SAS PROC MIXED is used, including this interaction might change the confidence intervals. By nesting the Period effect within Group, the model allows for the possibility that the effects of Period 1 and Period 2 in Group 1 may not be the 
	An alternate model for Dosing Scheme 2 would include the following factors: 
	Group. Sequence. Treatment. Subject (nested within Group*Sequence). Week. Group-by-Sequence Interaction. Group-by-Treatment Interaction. 
	The factor Week reflects which of the three weeks (11/1, 11/8, 11/15) the observations came from. If SAS PROC GLM or equivalent software is used to analyze the study, this model should produce the same confidence intervals as the model with Period (nested within Group). 
	For both models, if the Group-by-Treatment interaction test is not statistically significant (p  0.1), the Group-by-Treatment term can be dropped from the statistical model. 
	If the Group-by-Treatment interaction is statistically significant (p < 0.1), DBE recommends that equivalence be demonstrated in one of the groups, provided that the group meets minimum requirements for a complete bioequivalence study. This is similar to the recommendation presented by QMRS as option #3 (see attached QMRS review). The firm should be cautioned that statistical analysis for bioequivalence studies dosed in more than one group should commence only after all subjects have been dosed and all phar
	With both Dosing Schemes, if of the following criteria are met, it may not be necessary to test for group effects in the model: 
	all 

	. the clinical study takes place at one site; 
	. all study subjects have been recruited from the same enrollment pool; 
	. all of the subjects have similar demographics; 
	. all enrolled subjects are randomly assigned to treatment groups at study outset. 
	In this latter case, the appropriate statistical model would include only the factors Sequence, Period, Treatment, and Subject (nested within Sequence). Recommendations: 
	The following comments should be conveyed to the sponsor: 
	1.. 
	1.. 
	1.. 
	Both Dosing Schemes are acceptable to the Division of Bioequivalence. 

	2. 
	2. 
	The following statistical model can be applied to both Dosing Schemes. 


	Group 
	Sequence 
	Treatment 
	Subject (nested within Group*Sequence) 
	Period (nested within Group) 
	Group-by-Sequence Interaction 
	Group-by-Treatment Interaction 
	3.. 
	3.. 
	3.. 
	Subject (nested within Group*Sequence) is a random effect and all other factors are fixed effects. If SAS PROC GLM or equivalent software is used to analyze the study, including or not including this interaction will not change the confidence intervals. If SAS PROC MIXED is used, including this interaction might change the confidence intervals. By nesting the Period effect within Group, the model allows for the possibility that the effects of Period 1 and Period 2 in Group 1 may not be the same as the effec

	4. 
	4. 
	4. 
	An alternate model for Dosing Scheme 2 would include the following factors: 

	Group. Sequence. Treatment. Subject (nested within Group*Sequence). Week. Group-by-Sequence Interaction. Group-by-Treatment Interaction. 

	5.. 
	5.. 
	The factor Week in the statistical model for Dosing Scheme 2 reflects which of the three weeks the observations came from. If SAS PROC GLM or equivalent software is used to analyze the study, this model should produce the same confidence intervals as the model with Period (nested within Group). 

	6.. 
	6.. 
	If the Group-by-Treatment interaction test is not statistically significant (p  0.1), only the Group-by-Treatment term can be dropped from the statistical model. 

	7.. 
	7.. 
	If the Group-by-Treatment interaction is statistically significant (p < 0.1), DBE requests that equivalence be demonstrated in one of the groups, provided that the group meets minimum requirements for a complete bioequivalence study. 

	8.. 
	8.. 
	DBE cautions the firm that statistical analysis for bioequivalence studies dosed in more than one group should commence only after all subjects have been dosed and all pharmacokinetic parameters have been calculated. Statistical analysis to determine bioequivalence within each dosing group should never be initiated prior to dosing the next group; otherwise the study becomes one of sequential design. 

	9.. 
	9.. 
	If of the following criteria are met, it may not be necessary to include Group-by-Treatment in the statistical model: 
	ALL 



	 the clinical study takes place at one site;.  all study subjects have been recruited from the same enrollment pool;.  all of the subjects have similar demographics;.  all enrolled subjects are randomly assigned to treatment groups at study outset.. 
	In this latter case, the appropriate statistical model need include only the factors. Sequence, Period, Treatment, and Subject (nested within Sequence).. 
	10. Please be advised that the above comments are subject to revision by the Division of Bioequivalence. 
	Barbara M. Davit, Ph.D. Team Leader Review Branch III Division of Bioequivalence 
	Rabinandra Patnaik, Ph.D. 
	Deputy Division Director Division of Bioequivalence 
	Concur: Date: Dale P. Conner, Pharm.D. Director Division of Bioequivalence 
	v:\new\firmsnz\ppd\controls\98-392a.doc 
	cc: HFD-630, HFD-650 (Director), HFD-658 (Davit), Drug File, Division File 
	Figure
	Reference ID: 3404865 
	BIOEQUIVALENCE DEFICIENCY 
	ANDA:. 203286 
	APPLICANT:. Zydus Pharmaceuticals (USA) Inc. 
	DRUG PRODUCT:. Mesalamine Delayed Release Tablets USP, 800mg 
	The Division of Bioequivalence II (DB II) has completed itsreview of your submission(s) acknowledged on the coversheet. The following deficiencies have been identified: 
	1. 
	1. 
	1. 
	We can not locate the individual data for comparativedissolution testing in 0.1 N HCl followed by pH 4.5Acetate buffer. 

	2. 
	2. 
	Due to the high variability of your submitteddissolution data conducted in multimedia, an f2 testusing mean profiles of test vs. reference listed drug(“RLD”) is not sufficient as per the CDER Guidance forIndustry: Dissolution Testing of Immediate ReleaseSolid Oral Dosage Forms (“Dissolution Guidance”).Therefore, we calculated the f2 metric (an f2confidence interval) using a bootstrapping method forthe dissolution profile comparison. For generalinformation on this approach, please refer to Shah etal. In Vitr


	For the test products, the mean values (f2) in pH 6.8and pH 7.5 phosphate buffer are lower than 50 and the lower bound of 90% confidence interval (“CI”) for thef2 test comparing test vs. RLD in pH 6.8, pH 7.2, andpH 7.5 phosphate buffer is lower than those comparingthe RLD against itself under the same conditions.These values suggest that the dissolution profiles ofthe test product are significantly different fromthose of the corresponding reference under theseconditions. Your dissolution data in pH 6.8, 7.
	7.5 are not acceptable. 
	3. To address why the test product is different from theRLD product, please repeat comparative dissolution testing on your fresh test product using a largersample of tablets to provide a better estimate of themean difference, or take other appropriated steps asnecessary to reduce the variability for the purpose ofachieving accurate f2 calculation. 
	The dissolution testing should be conducted on at least 24 tablets (more if necessary) of the test product and at least two lots of unexpired RLD product(using 12 tablets per lot) using the following methodas specified in the FDA Guidance on Mesalamine (800 mg): 
	Apparatus: USP Apparatus II (paddle)Pretreatment Stage: 2 hours in 0.1 N HCl at 100rpmEvaluation Stage:Each of 
	(1) 
	(1) 
	(1) 
	pH 4.5 Acetate buffer at 50 rpm

	(2) 
	(2) 
	pH 6.8 Phosphate buffer at 50 rpm

	(3) 
	(3) 
	pH 7.2 Phosphate buffer at 50 rpm

	(4) 
	(4) 
	pH 7.5 Phosphate buffer at 50 rpm 


	Volume: 900 mL Temperature: 37ºCSample times: 0, 10, 20, 30, 45, 60, 75, 90,120, 150, 180, 240, 300, and 360 minutes or asneeded for profile comparison 
	Please submit individual dissolution data as well as the mean, range, %coefficient of variation (CV) ateach time point for the total numbers of tabletstested including dates of dissolution testing,manufacture date and expiration date as applicable. 
	The DB II will perform an f2 test on your submitteddissolution data. If the variability of thedissolution data is such that mean data cannot be used for the f2 test, as per the Dissolution Guidance, wewill use the above-referenced bootstrapping approach. 
	For the bootstrapping method, sampling withreplacement is used for creating 10,000 replicates oftest and reference products. The means of the test 
	For the bootstrapping method, sampling withreplacement is used for creating 10,000 replicates oftest and reference products. The means of the test 
	and reference units at each time point for eachreplicate are obtained and used for f2 calculation.The 90% confidence intervals of the f2 values are calculated using the percentile approach as describedin the Shah et al. reference. Similar procedure can befollowed for comparing reference vs. referenceproducts. 

	Figure
	Please note only one measurement after 85% dissolutionof both the products should be included in the f2calculation. 
	Sincerely yours, 
	{See appended electronic signature page} 

	Ethan M. Stier, Ph.D., R.PhActing DirectorDivision of Bioequivalence IIOffice of Generic DrugsCenter for Drug Evaluation and Research 
	Ethan M. Stier, Ph.D., R.PhActing DirectorDivision of Bioequivalence IIOffice of Generic DrugsCenter for Drug Evaluation and Research 
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	ANDA: 203286 
	Reviewer: 
	Reviewer: 
	Reviewer: 
	Ren, Ping 
	Date Completed: 

	Verifier: 
	Verifier: 
	, 
	Date Verified: 

	Division: 
	Division: 
	Division of Bioequivalence 


	Description: Mesalamine Delayed Release Tablets USP, 800 mg 
	Productivity: 
	ID 
	ID 
	ID 
	Letter Date 
	Productivity Category 
	Sub Category 
	Productivity 
	Subtota l 

	20919 
	20919 
	7/12/2011 
	Bioequivalence Study (REGULAR) 
	Fasting Study 
	1 
	1 
	Edit 
	Delete 

	20919 
	20919 
	7/12/2011 
	Bioequivalence Study (REGULAR) 
	Fed Study 
	1 
	1 
	Edit 
	Delete 

	20919 
	20919 
	7/12/2011 
	Bioequivalence Study (REGULAR) 
	In Vitro Study (other dosage forms, each study type) 
	1 
	1 
	Edit 
	Delete 

	20919 
	20919 
	7/12/2011 
	Bioequivalence Study (REGULAR) 
	In Vitro Study (other dosage forms, each study type) 
	1 
	1 
	Edit 
	Delete 

	20919 
	20919 
	7/12/2011 
	Bioequivalence Study (REGULAR) 
	In Vitro Study (other dosage forms, each study type) 
	1 
	1 
	Edit 
	Delete 

	20919 
	20919 
	7/12/2011 
	Bioequivalence Study (REGULAR) 
	In Vitro Study (other dosage forms, each study type) 
	1 
	1 
	Edit 
	Delete 

	20919 
	20919 
	7/12/2011 
	Bioequivalence Study (REGULAR) 
	In Vitro Study (other dosage forms, each study type) 
	1 
	1 
	Edit 
	Delete 

	TR
	Total: 
	7 


	Enter Review Productivity and Generate Report Typical BE Study Applications 
	Reference ID: 3404865 
	BE Study Fasting and Fed 
	BE Study Fasting and Fed 
	BE Study Fasting and Fed 

	Clinical (Common to all APIs) 
	Clinical (Common to all APIs) 
	1 

	Bioanalytical (API 1) 
	Bioanalytical (API 1) 
	1 

	Statistical Analysis (API 1) 
	Statistical Analysis (API 1) 
	1 

	Fasting Study Total 
	Fasting Study Total 
	3 

	Clinical (Common to all APIs) 
	Clinical (Common to all APIs) 
	1 

	Bioanalytical (API 1) 
	Bioanalytical (API 1) 
	1 

	Statistical Analysis (API 1) 
	Statistical Analysis (API 1) 
	1 

	Fed Study Total 
	Fed Study Total 
	3 

	In vitro Dissolution 
	In vitro Dissolution 

	Multi media Dissolution 
	Multi media Dissolution 
	5 

	Dissolution waiver 
	Dissolution waiver 
	0 

	Others 
	Others 

	Study Summary Total 
	Study Summary Total 
	11 


	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	PING REN 11/12/2013 
	MINGLEI CUI 11/12/2013 
	ETHAN M STIER 11/15/2013 
	DIVISION OF BIOEQUIVALENCE DISSOLUTION REVIEW .
	ANDA No. 203286 I Dmg ProductName Mesalamine Delayed Release Tablets USP I Strength (s) 800mg I Applicant Name Zydus Pharmaceuticals (USA) Inc. Address 73, Route 31 North, Pennington, NJ 08534 G. Srinivas Applicant's Point ofContact Zydus Phannaceuticals USA Inc., 73, Route 31 North, Pe1mington, NJ 08534 Contact's Phone Number 609-730-1900 I Contact's Fax Number 609-730-1999 I Submission Date(s) 07/12/2011 First Generic Yes Reviewer Z.Z. Wahba, Ph.D. Study Number (s) # MSN-P0-732 # MSN-PO-733 Study Type (s)
	I. EXECUTIVE SUMMARY 
	This is a review of the dissolution testing data only.  
	There is a USP method for this product. The firm’s dissolution testing data with the USP method are acceptable. The DB II acknowledges that the firm will follow the USP method and specifications. 
	The firm has conducted acceptable dissolution method validation for Mesalamine. 
	The submitted Long Term Storage Stability (LTSS) data is not sufficient to cover the maximum storage period of the fasting (#MSN-P0-732) and fed (#MSN-P0-733) bioequivalence (BE) studies. The firm is requested to submit sufficient LTSS to cover at least the maximum storage period (116 days) of the BE studies samples for Mesalamine. 
	The firm submitted all the requested summary bio-tables in MSWord format.  
	The DB II will review the fasted and fed BE studies at a later date. 
	Table 1: SUBMISSION CONTENT CHECKLIST 
	Inf01·mation YES NO NIA Did the firm use the FDA-1·ecommended dissolution method D D 1:8:1 Did the fi1·m use the USP dissolution method ~ D D Did the firm use 12 units of both test and reference in dissolution testing ~ D D Did the firm provide c.omplete dissolution data (all raw data, range, ~ D Dmean,% CV, dates of dissolution testing) Did the firm conduct dissolution testing with its own p1·oposed method D ~ D Is FDA method in the public dissolution database (on the web) D D 1:8:1 Fasting BE study PK par
	II. DISSOLUTION METHOD VALIDATION .
	Infor mation Requested I Bioanalytical method validation Analytical method validation is attached in section 3.2.P.5.3 r epo11 loc.ation (Validation of analytical procedures) of Module 3 Analyte: Mesalamine (b)(4j Study Report Numbe1· Method description Analytical method validation for Dissolution by UV ofMesalamine Delayed Release Tablets USP for strength 800 mg Standard curve concentration s L inearity Results (units/mL) Table 4 ffor 0.1 N BCll Lin•aritv Level Concenll'alion of Mesalamine In 1111/mL Absor
	Recovery for Mesa/amine
	Method Recovery 
	Table JS RcC()vcrv Qf SO% level 
	Table 14 Recoverv at LOO level Sample No. Amount Sniked rmgl Amount Recovered rme). % Rocoverv I 0.0490 97.8 2 0.0501 0.0477 95.2 ~ 0.0492 98.2 Al'erae.e 97.l •;. RSD L7 
	Method Ruggedness 
	SamnlcNo. Amount S niked fm o) 
	SamnlcNo. Amount S niked fm o) 
	SamnlcNo. Amount S niked fm o) 
	Amount Rt.-covered fmo) 
	•;. Recoverv 

	I 
	I 
	0.1010 
	100.7 

	2 
	2 
	0.1 003 
	0.1003 
	100.0 

	3 
	3 
	0.1 013 
	10 1.0 

	TR
	Averae:e 
	100.6 

	TR
	%RSD 
	o.s 

	Table 16 
	Table 16 

	Recovc.n• at 100 % level 
	Recovc.n• at 100 % level 


	Sample No. 
	Sample No. 
	Sample No. 
	Amount Sniked (m2) 
	Amount Rocovcred (m2) 
	% Reco,·erv 

	I 
	I 
	0.2005 
	0.2009 
	100.2 

	2 
	2 
	0.2004 
	100.0 

	3 
	3 
	0.2048 
	102.1 

	TR
	Averaec 
	100.8 

	TR
	%RSD 
	1.1 

	Table 17 R<.-.;ov~ry at 150 % level 
	Table 17 R<.-.;ov~ry at 150 % level 


	SamnleNo. 
	SamnleNo. 
	SamnleNo. 
	Amount Sniked fmfl) 
	Amount Recovered Im~) 
	% Recoverv 

	I 
	I 
	0.3008 
	0.3044 
	101.2 

	2 
	2 
	0.3063 
	101.8 

	3 
	3 
	0.3044 
	101.2 

	TR
	Avera11e 
	101.4 

	TR
	%RSD 
	0.3 


	The mggedness oftest method was demonstrated for analyte by carrying out precision at LOQ level (in tenns ofMesalamine) using second HPLC systems ofdifferent make. The precision ofthe results obtained using the second HPLC system was evaluated by computing the percentage relative standard deviation for Mesalamine. The response for Mesalamine obtained on the second system is tabulated below. 
	Precision at J...OQ Level 
	Injection No. 
	Injection No. 
	Injection No. 
	Peak Area of Mesalamine 

	1 
	1 
	12.374 

	2 
	2 
	14.213 

	3 
	3 
	14.032 

	4 
	4 
	13.698 

	5 
	5 
	11.930 

	6 
	6 
	15.597 

	Mean 
	Mean 
	13.641 

	%RSD 
	%RSD 
	9.7 


	Comments on the Dissolution Method Validation: The dissolution method validation is acceptable. 
	Reference ID: 3088639 
	RLD information (Current Orange Book) 
	RLD information (Current Orange Book) 

	Appl No 
	Appl No 
	Appl No 
	TE Code 
	RLD 
	Active Ingredient 
	Dosage Form; Route 
	Strength 
	Proprietary Name 
	Applicant 

	N021830 
	N021830 
	Yes 
	MESALAMINE 
	TABLET, DELAYED RELEASE; ORAL 
	800MG 
	ASACOL HD 
	WARNER CHILCOTT LLC 


	USP Dissolution Method 
	USP Dissolution Method 

	*Source of Method (USP, FDA or Firm) USP Medium Acid Stage: 0.1N HCl Buffer Stage I: pH 6.0 Phosphate Buffer Buffer Stage II: pH 7.2 Phosphate Buffer Volume (mL) Acid Stage: 500 mL Buffer Stage : 900 mL USP Apparatus type USP 2 (Paddle) Rotation (rpm) Acid Stage: 100 RPM 2 hours Buffer Stage I: 100 RPM 1 hour Buffer Stage II: 50 RPM 90 minutes USP-recommended specifications Acid Stage: NMT 1% in 2 hours Buffer Stage I: NMT 1% in 1 hour Buffer Stage II: NLT 80% (Q) in 90 minutes 
	*Note: Also per DARRTS ANDA 
	Firm’s summary Dissolution testing conditions (provided by the firm) 
	Apparatus Medium Volume Speed Time Temperature 
	Apparatus Medium Volume Speed Time Temperature 
	Apparatus Medium Volume Speed Time Temperature 
	USP-II (Paddle) pH 1.2, 0.1N HCl (Acid Stage) followed by pH 6.0 Phosphate buffer (Buffer Stage I) followed by pH 7.2 Phosphate buffer (Buffer Stage II) 500 mL for Acid Stage, 900 mL  (Buffer Stage I) 900 mL (Buffer Stage II) 100 RPM (Acid stage and Buffer Stage I), 50 RPM (Buffer Stage II) 2 Hours (Acid Stage), 1 Hour  (Buffer Stage I) 90 Minutes (Buffer Stage II) 37°C ± 0.5°C 
	Rationale The dissolution method, limit and parameter are based on USP monograph of this drug product. 


	Specification: Acceptance criteria for dissolution as per given below: Acid Stage (2 hour): Not more than 1.0 % Buffer Stage I (1 hour): Not more than 1.0 % Buffer Stage II (90 Minutes): Not less than 80% (Q) of the labeled amount of Mesalamine is dissolved in 90 Minutes. 
	Table 2: SUMMARY OF IN VITRO DISSOLUTION DATA 
	Dissolution Conditions Aooaratus: USP-II <Paddle) Soeed ofRotation: 50RPM Medium: O.lNHCJI (b) <4J1(for 2 hours) followed by pH 6.0 Phosphate buffer (for 1 hours) followed by pH 7.2 Phosphate buffer Volume: 900mL -Temnerature: 37 C± 0.5 C Firm's Proposed Specifications Acid Stage: Not more that 1 % dissolved in 2 hours. Buffer Stage I: Not more that I% dissolved in I hours. Buffer Stage II: Not less than 80 % (Q) ofthe labeled amount ofMesalamine is dissolved in 90 minutes. Dissolution Testing Site Cadila H
	Temperature: 37 C ± 0.5 C .Acceptance Criteria: Acid Stage: Not more that I% dissolved in 2 hours. .Buffer Stage I: Not more that 1 % dissolved in 1 hour. .Buffer Stage II: Not Jess than 80 % (Q) ofthe labeled amount ofMesalamine is dissolved in90 minutes. .
	Temperature: 37 C ± 0.5 C .Acceptance Criteria: Acid Stage: Not more that I% dissolved in 2 hours. .Buffer Stage I: Not more that 1 % dissolved in 1 hour. .Buffer Stage II: Not Jess than 80 % (Q) ofthe labeled amount ofMesalamine is dissolved in90 minutes. .


	F2: 51.20 
	Dissolution Conditions: 
	Medium : 900 mL, Phosphate buffer pH 7 .2 
	Apparatus : USP-II (Paddle) 
	RPM: 50 
	Reference ID: 3088639 
	III. COMMENTS: .
	1. .
	1. .
	1. .
	There is a USP method for this product. The firm’s dissolution testing data with the USP method are acceptable. The DB II acknowledges that the firm will follow the USP method and specifications. 

	2. .
	2. .
	The firm has conducted acceptable dissolution method validation for Mesalamine. 

	3. .
	3. .
	The submitted Long Term Storage Stability (LTSS) data is not sufficient to cover the maximum storage period of the fasting (#MSN-P0-732) and fed (#MSN-P0­733) bioequivalence (BE) studies. The firm is requested to submit sufficient LTSS to cover at least the maximum storage period (116 days) of the BE studies samples for Mesalamine. 

	4. .
	4. .
	The firm submitted all the requested summary bio-tables in MSWord format.  

	5. .
	5. .
	The DB II will review the fasted and fed BE studies and the waiver request at a later date. 


	IV.. DEFICIENCY COMMENTS: 
	1. .The submitted Long Term Storage Stability (LTSS) data is not sufficient to cover the maximum storage period of the fasting (#MSN-P0-732) and fed (#MSN-P0­733) bioequivalence (BE) studies. The firm is requested to submit sufficient LTSS to cover at least the maximum storage period (116 days) of the BE studies samples for Mesalamine. 
	V.. RECOMMENDATIONS: 
	The in vitro dissolution testing conducted by Zydus Pharmaceuticals (USA) Inc. on its test product, Mesalamine Delayed Release Tablets USP, 800 mg is acceptable.  The test product meets the USP following dissolution specifications.   
	Acid Stage: NMT 1% in 2 hours Buffer Stage I: NMT 1% in 1 hour Buffer Stage II: NLT 80% (Q) in 90 minutes 
	BIOEQUIVALENCE DEFICIENCIES .
	ANDA: 
	ANDA: 
	ANDA: 
	203286 

	APPLICANT: 
	APPLICANT: 
	Zydus Pharmaceuticals (USA) Inc. 

	DRUG PRODUCT: 
	DRUG PRODUCT: 
	Mesalamine Delayed Release Tablets USP, 800 mg 


	The Division of Bioequivalence II (DB II) has completed its .review of the dissolution testing portion of your .submission acknowledged on the cover sheet. The review of .the bioequivalence (BE) studies will be conducted later. .The following deficiency has been identified: .
	The submitted Long Term Storage Stability (LTSS) data is .not sufficient to cover the maximum storage period of the .fasting (#MSN-P0-732) and fed (#MSN-P0-733) bioequivalence .(BE) studies. Please submit sufficient LTSS to cover at .least the maximum storage period (116 days) of the BE .studies samples for Mesalamine. .
	Sincerely yours, .
	{See appended electronic signature page} .
	Barbara M. Davit, Ph.D., J.D. .   Acting Director .Division of Bioequivalence II .   Office of Generic Drugs .Center for Drug Evaluation and Research .
	VI. OUTCOME 
	ANDA: 203286 
	Completed Assignment for 203286 ID: 16035 
	Reviewer: Wahba, Zakaria Date Completed:. Verifier: , Date Verified: .Division: Division of Bioequivalence .Description: .
	Productivity: 
	ID 
	ID 
	ID 
	Letter Date 
	Productivity Category 
	Sub Category 
	Productivity 
	Subtotal 

	16035 
	16035 
	7/12/2011 
	Dissolution Data 
	Dissolution Review 
	1 
	1 

	TR
	Bean Total: 
	1 


	DIVISION OF BIOEQUIVALENCE 2 REVIEW COMPLEXITY SUMMARY ANDA 203286 
	Table
	TR
	Dissolution Review 

	Dissolution Review 
	Dissolution Review 
	1 

	Dissolution Review Total 
	Dissolution Review Total 
	1 


	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	ZAKARIA Z WAHBA 02/16/2012 
	MOHEB H MAKARY 02/16/2012 
	ETHAN M STIER on behalf of BARBARA M DAVIT 02/16/2012 
	CENTER FOR DRUG EVALUATION AND RESEARCH. 
	APPLICATION NUMBER:. 
	ANDA 203286. 
	OTHER REVIEWS. 
	OTHER REVIEWS. 

	M E M O R A N D U M DEPARTMENT OF HEALTH AND HUMAN SERVICES PUBLIC HEALTH SERVICE FOOD AND DRUG ADMINISTRATION CENTER FOR DRUG EVALUATION AND RESEARCH 
	DATE:..July 30, 2014..
	TO:..Ethan M. Stier, Ph.D., R.Ph.Director (Acting).Division of Bioequivalence-II.Office of Generic Drugs..
	FROM:..Sripal R. Mada, Ph.D..BE Branch..Division of Bioequivalence and GLP Compliance.Office of Scientific Investigations..
	THROUGH:..Sam H. Haidar, Ph.D., R.Ph..Chief, BE Branch.Division of Bioequivalence and GLP Compliance.Office of Scientific Investigations..
	William H. Taylor, Ph.D..Director..Division of Bioequivalence and GLP Compliance.Office of Scientific Investigations..
	SUBJECT:..Review of EIR covering studies (ANDA 204-299 and ANDA.
	203-286), inspection utilizing bioequivalence.surveillance approach..

	Table of Contents..
	1. 
	1. 
	1. 
	Summary _____________________________________________________________1.

	2. 
	2. 
	Recommendation ______________________________________________________3..

	3. 
	3. 
	Inspectional Findings _______________________________________________3.

	4. 
	4. 
	Final Site Classification ___________________________________________3..

	5. 
	5. 
	Attachments _________________________________________________________3..


	1. Summary..
	At the request of Division of Bioequivalence-II (DBE-II), Office of.Generic Drugs (OGD), the Division of Bioequivalence and GLP Compliance.(DBGLPC) inspected both clinical and analytical portions of the above.applications utilizing a bioequivalence surveillance approach. A..summary of the inspected studies is provided below...
	Page 2 –Inspected during 
	Review Div. 
	Review Div. 
	Review Div. 
	Application 
	Studies 
	Facility 
	Drug Product 
	Sponsor 
	Recommend 

	DBE-II Ethan M. Stier 
	DBE-II Ethan M. Stier 
	ANDA 204-299 
	BA111334 27-01 and BA111334 28-01 
	Clinical and Analytical 
	ZolpidemTartrate SublingualTablets, 1.75 and 3.5 mg 
	Novel Laborato ries, Inc. 
	Acceptable 

	DBE-II Ethan M. Stier 
	DBE-II Ethan M. Stier 
	ANDA 203-286 
	MSN-P0732 and MSN-P0733 
	-
	-

	Analytical 
	Mesalamine DelayedRelease Tablets, USP, 800 mg 
	ZydusPharmace uticals, USA Inc. 
	Acceptable 


	audit
	The FDA inspectors planned and included the following studies for the.
	: “An open label, randomized, two-period, two-treatment,.two-sequence, crossover, balanced, single dose oral.bioequivalence study of Zolpidem Tartrate Sublingual.Tablets 3.5 mg of Novel Laboratories Inc., USA and.INTERMEZZO(Zolpidem Tartrate) Sublingual Tablets 3.5.mg of Transcept Pharmaceuticals, Inc., CA 94084 in.healthy adult human subjects under fasting conditions”..
	BA11133427-01
	® 

	: “An open label, randomized, two-period, two-treatment,.two-sequence, crossover, balanced, single dose oral.bioequivalence study of Zolpidem Tartrate Sublingual.Tablets 3.5 mg of Novel Laboratories Inc., USA and.INTERMEZZO(Zolpidem Tartrate) Sublingual Tablets 3.5.mg of Transcept Pharmaceuticals, Inc., CA 94084 in.healthy adult human subjects under fed conditions”..
	BA11133428-01
	® 

	: “Single Dose, Partial Replicate, Crossover.Comparative Bioavailability Study of Mesalamine 800 mg.Delayed-Release Tablets in Healthy Male and Female.Volunteers under Fasting State”..
	MSN-P0-732

	: “Single Dose, Partial Replicate, Crossover.Comparative Bioavailability Study of Mesalamine 800 mg.Delayed-Release Tablets in Healthy Male and Female.Volunteers under Fed State”..
	MSN-P0-733

	The FDA inspectors covered clinical portion of study #BA11133427-01, and..analytical portions of studies #MSN-P0-732 and #BA11133427-01. The..selection of studies for this BE surveillance inspection was based on.pre-set, risk-based criteria...
	Page 3 –Inspected during 
	2. Recommendation..:..
	ANDA 204-299

	The clinical data from study BA11133427-01, and analytical data from..studies BA11133427-01 and BA11133428-01 are acceptable for review...
	:..
	ANDA 203-286

	The analytical data from studies MSN-P0-732 and MSN-P0-733 are acceptable.for review...
	3. Inspectional Findings..
	Following the inspection by Gopa Biswas, Ph.D (OSI) and Scott B..
	observations at the clinical site and no Form FDA-483 was issued...
	4. Final Site Classification..
	Laufenberg (ORA, OIP, India Office), there were no significant
	Figure
	sites/ 
	cc:..OSI/Kassim.OSI/DBGLPC/Taylor/Dejernett/Johnson/Fenty-Stewart/Nkah.OSI/DBGLPC/GLPB/Bonapace/Dasgupta.OSI/DBGLPC/BB/Biswas/Mada/Choi/Skelly/Haidar.OPS/OGD/DBEII/Stier/Kreger/Mahadevan.ORA/OIP, India Office/Laufenberg.ECMS: Cabinets/CDER_OC/OSI/Division of Bioequivalence & Good.Laboratory Practice Compliance/Inspections/BE Program/Analytical.
	Draft: SRM 07/17/2014.Edits: YMC 07/29/2014; SHH 07/29/2014..
	OSI FILE# BE6575; O:\Bioequiv\EIRCover\204299 nov zol.doc.FACTS: 
	8737064..

	OSI FILE# BE6322; O:\Bioequiv\EIRCover\203286 zyd mes.doc.FACTS: 
	1391158..

	5. Attachments none..
	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	SRIPAL R MADA 07/30/2014 
	SAM H HAIDAR 07/30/2014 
	MEMORANDUM .DEPARTMENT OF HEALTH AND HUMAN SERVICES PUBLIC HEALTH SERVICE FOOD AND DRUG ADMINISTRATION CENTER FOR DRUG EVALUATION AND RESEARCH 
	DATE: .September 09, 2010 
	TO: .Johnny Young, R.Ph. Office of Generic Drugs (OGD) DLPS/RSS 
	FROM: .Sushanta K. Chakder, Ph.D. Supervisory Pharmacologist Division of Gastroenterology and Inborn Errors Products (DGIEP) 
	Through: .Andrew Mulberg, M.D. Deputy Division Director Division of Gastroenterology and Inborn Errors Products (DGIEP) 
	SUBJECT: Eudragit S 
	Consult Request from the OGD for assessment of safety of the proposed level of 

	in Mesalamine Delayed Release Tablets USP, 800 mg (Zydus Pharma USA Inc.) (ANDA 203286; Consult No. 2011-0543). 
	Attached, please find the review of the consult request (#2011-0543) for safety assessment of the proposed level of Eudragit S 
	Figure

	 in Mesalamine Delayed Release Tablets USP, 800 mg.  
	Sushanta K. Chakder, Ph.D. Supervisory Pharmacologist, DGIEP 
	CC: DGP DGIEP/WIshihara DGIEP/BStrongin OGD/JYoung OGD/TTran DGP/AMulberg DGP/SChakder 
	ANDA203286 
	Safety Assessment of the Proposed Eudragit S <bHf(Methacrylic Acid Copolymer, Type B) 
	4

	Levels in Mesalamine Delayed Release Tablets. (ANDA 203286; Consult No: 2011-0543) 
	Background: Zydus Phaimaceuticals USA Inc. submitted an ANDA (ANDA# 203286) application for Mesalamine Delayed Release Tablets (800 mg). Each Mesalamine Delayed Release Tablet contains <bHofEudragit S (bHl The proposed daily dose ofthe Mesalamine Delayed Release Tablets is 6 tablets a day (2 tablets 3 times a day). Thus, the maximum daily Eudra~(b><intake from Mesalamine Delayed Release Tablets would be <b><lx 6 = :.'.J 
	41
	4
	41
	4

	The proposed amount ofEudragit S (bl<> -~---•.-,--
	4 
	...
	-

	in the existing approved Drng Products Database (IIG). The Office 
	------=-------­
	Figure

	rngs has sent a consult to DGIEP for nonclinical safety assessment of the level of 
	(b)(4f 
	in the proposed fonnulation ofMesalamine Delayed Release Tablets. 
	The composition of Mesalamine Delayed Release Tablets (800 mg) is provided in the Sponsor's Table below. 
	ANDA203286 
	• Qu:mtitaive composition ofMesalamine Delaved Release Tablets USP, 800 mg: 
	Name of Ingredient Quantity/ Quantity Tablet (mg) (% w/w)rfablet5 (b)(4 ,_ Mesalamine, USP 800.000 (b)(4 , Sodium Starch Glycolate, NF I (b)(4j (bffO Colloidal Silicon Dioxide, )IFI (bl('fl Maimesium Stearate. NF (bf(il) Microcrvst<llline Cellulose, NF I (bll'f~ Povidone l (b)(4~ (b)(4l (bf(4! (b)(4 ) Sodium Starch GlycolateNF, I (b)(4~ Tak, USP I (b)(4~ Colloidal Silicon Dioxide, )!F j (b)(4~ Magnesium Stearnte, NF (b)(4) Methac1y lic Acid Copolymer, NF -Type B (Euclrngit S p>f<il~ Tak, USP Acetvltributyl 
	(b)(4) 
	I I .
	NONCLINICAL STUDY REPORTS SUBMITTED: 
	The sponsor submitted full repo1ts of two 6-month oral toxicity studies in rats, a 6-week oral 
	4
	toxicity study in male mice and a 6-week oral toxicity study in rabbits with Eudragit S <b>< f In 
	41 
	addition, summaiy report of a non-GLP feeding study of Eudragit L <b>< and Eudragit S (l)f<!in rats, a bacterial reverse mutation assay (Aines test) and an emb1yofetal development study in rats were submitted. 
	4

	General Toxicology: 
	3 
	ANDA 203286 .
	Feeding Experiments with Eudragit L and Eudragit S in Rats: 
	Feeding Experiments with Eudragit L and Eudragit S in Rats: 

	The sponsor submitted a summarized report of a feeding study of Eudragit L and Eudragit S in rats. Three groups (30 animals/group) of rats were fed pan-coated (two groups) or uncoated (one group) barley for about one month.  However, the animals de-husked the barley and ate the grains, and it was not possible to determine how much lacquer was taken by the animals.  The animals were then given a granulated standard rat feed to with a mixture of lactose and pan coating lacquers containing a 5% mixture of Eudr
	Figure
	Six-Month Oral Toxicity Studies in Rats: 
	Six-Month Oral Toxicity Studies in Rats: 

	Two 6-month repeat dose oral (gavage) toxicity studies with Eudragit S 
	in rats were submitted in this submission.  
	Figure

	In the first 6-month oral toxicity study of Eudragit S 
	 in rats, 0, 200, 600 and 1500 mg/kg/day doses were administered once daily to four groups (25 animals/sex/group for the main study) of Wistar rats.  Subgroups of 10 animals/sex/group from the control and high dose groups were assigned to a 4-week treatment-free recovery period.  In this study, the NOAEL was not established, because an activation of the thyroid epithelium was observed at all doses.  The severity and the incidence of the effect on the thyroid gland was dose related and was not reversible at 
	Figure

	The second study was conducted to determine whether oral administration of Eudragit S 
	at doses lower than 200 mg/kg/day produces morphological changes in the thyroid glands of rats.  The previous study in rats showed an activation of thyroid epithelium in rats at 200 mg/kg and higher doses of Eudragit S 
	Figure
	Figure

	. In this 6-month oral toxicity study (Project No. 3-4-120-89; GLP compliant), groups of male and female Wistar rats (15 males and 15 females in each group; 6 weeks of age at the beginning of dosing; body wt. 132-169 g for males, 111-142 g for females) were administered Eudragit S at dose levels of 0, 10, 30, 100 mg/kg/day once daily by oral gavage for 6 months.  Control animals received the vehicle (purified water).  No treatment-related clinical signs were observed in any group. There were no treatment re
	Figure
	Thus, the 100 mg/kg/day dose was the NOAEL for Eudragit S

	ANDA203286 
	Six-Week Oral Subchronic Toxicity Study in Male Mice (IBR Project No. 2-1-772-87) .
	In a 6-week oral toxicity study ofEudragit S lbH<II in male NMRI (SPF Han) mice, 0, 100, 600 .and 1500 mg/kg QD doses were orally administered to groups ofanimals (12 animals/group). .Thyroids were slightly activated at the 1500 mg/kg dose, and a tendency towards activation was .observed at the 600 mg/kg dose. No effect on the thyroid gland was obse1ved at the low dose of .100 mg/kg/day. Thus, the 100 mg/kg/day dose was the NOAEL in this study. .
	Six-Week Oral Toxicity Study in Rabbits: .
	In a 6-week oral toxicity study in New Zealand white rabbits (6 males and 6 females/group), .Eudragit S lbHfwas adrninistered by oral gavage at 0, 100, 600 and 1500 mg/kg/day doses. .There were no mortalities in any group. No treatment-related effects on clinical signs, body .weight, food consumption, hematology, or organ weights were obse1ved. Histopathology .exa1ninations showed dose-related activation of the thyroid epithelium in the mid-and high­.dose groups. The NOAEL was 100 mg/kg/day in this study, a
	4

	Genetic Toxicology: EUDRAGIT S lbH<ll was not mutagenic in the bacterial reverse mutation .(Aines test) assay in the presence or absence ofmetabolic activation. .
	Experiments to Determine the Effect of 2577 G and 2697 on Pregnant Rats and Their .Fetuses .
	Twenty pregnant Wistar rats were adtninistered 1000 mg/kg/day doses of2577 G and 2697 from .gestation day 6 through gestation day 16. No adverse effects on maternal animals or fetuses .were repo1ted. However, the compounds used in this study were identified by their code names, .and it is not known whether Eudragit S lbl<l was one of them used in the study. .In another study, Eudragit S lb>_jand Eudragit L lbHl did not show any teratogenic potential in .rats at an oral dose of500 mg/kg/day. .
	4
	4

	SUMMARY AND EVALUATION: .
	. (bfl<IIc 1 .
	Eudt·ag1t S 101mu at10ns to deliver dtugs in the intestine. Zydus Pharmaceuticals, USA Inc. subtnitted ANDA 203286 in the OGD for Mesalamine Delayed Release Tablets. Each Mesalatnine Delayed Release Tablet contains CbH"lofEudt·agit S lbH• The proposed daily dose ofthe Mesalatnine Delayed Release Tablets is 6 tablets/day (2 tablets 3 times a day). Thus, the maximum C y am~unt of Eudt·a it S lbHf intake from the Mesalamine Dela ed Release Tablets would be lbHx 6 = 
	41 
	4
	41

	16
	H

	r. The proposed amount ofEudt·agit S lbHI 
	4
	4

	,..,--.-~-~~-~~~-
	-

	in the existing approved Drng Products Database (IIG). The 
	--~~~~~~~~~---
	-

	ANDA203286 
	Office ofGeneric Dmgs has sent a consult request to DGIEP for nonclinical safety assessment of the proposed level of Eudragit S <h><l in Mesalamine Delayed Release Tablets. 
	4 

	In support ofthe safety ofthe proposed Eudragit S (bHl levels in the Mesalamine Delayed Release Tablet fotmulation, the sponsor submitted full repo1ts oftwo 6-month oral toxicity studies in rats, a 6-week oral toxicity study in male mice and a 6-week oral toxicity study in rabbits with Eudragit S <h><• In addition, summa1y repo1t ofa non-GLP feeding study ofEudragit If(bHl and Eudragit S (b><in rats, a bacterial reverse mutation assay (Ames test) and an emb1yofetal development study in rats were submitted. 
	4
	41
	4
	4 

	Eudragit S <h><fis present in a number of FDA approved products as an enteric coating agent. However, the level proposed in the mesalamine delayed release tablet fotmulation is 
	4

	<h> <Eudra~<bJ <> is considered to be relatively 
	41 
	4 

	<h><J . In a 6-month oral toxicity study ofEudragit S <h><>in rats, thyroid was the target
	safe as an enteric coating agent. 
	4
	4

	---.
	---
	--

	organ oftoxicity, and the NOAEL was identified as 100 mg/kg/day. The 100 mg/kg/day dose was also identified as the NOAEL in a 6-week oral toxicity study in male mice and a 6-week oral toxicity study in rabbits. The NOAEL of 100 mg/kg/day provides about 24 times safety margin for the anticipated daily intake of <h><Eudragit S <hHl from the maximum daily recommended dose ofmesalamine (4.8 g/day). Eudragit S <h><> showed no genotoxic potential in the Ames test, and was not teratogenic in rats. 
	41
	4
	4 

	Thus, from a nonclinical standpoint, there are no safety concerns for the sponsor's proposed amount ofEudragit S <h>1f in Mesalamine Delayed Release Tablets (800 mg), and the 
	4

	. (b)(4) (b)(4) . 
	proposed amount ofEudrag1t S per tablet is acceptable. 
	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	SUSHANTA K CHAKDER 09/09/2011 
	ANDREW E MULBERG 09/11/2011 
	CENTER FOR DRUG EVALUATION AND RESEARCH. 
	APPLICATION NUMBER:. 
	ANDA 203286. 
	ADMINISTRATIVE and CORRESPONDENCE. DOCUMENTS. 
	ADMINISTRATIVE and CORRESPONDENCE. DOCUMENTS. 

	Food and Drug Administration CDER / Office of Generic Drugs 
	Food and Drug Administration CDER / Office of Generic Drugs 
	Food and Drug Administration CDER / Office of Generic Drugs 
	Document No.: 4000-LPS-066 
	Version: 02 

	Document Status: DRAFT 
	Document Status: DRAFT 

	Title:   Approval Routing Summary Form 
	Title:   Approval Routing Summary Form 
	Author:  Heather Strandberg 


	Approval Type: ☒ FULL APPROVAL ☐ TENTATIVE APPROVAL   ☐ SUPPLEMENTAL APPROVAL (NEW STRENGTH) 
	Approval Type: ☒ FULL APPROVAL ☐ TENTATIVE APPROVAL   ☐ SUPPLEMENTAL APPROVAL (NEW STRENGTH) 
	Approval Type: ☒ FULL APPROVAL ☐ TENTATIVE APPROVAL   ☐ SUPPLEMENTAL APPROVAL (NEW STRENGTH) 

	RPM: EA Taylor Team Leader: Taylor 
	RPM: EA Taylor Team Leader: Taylor 

	☐ PI ☒ PII ☐ PIII ☒ PIV (eligible for 180 day exclusivity ☒ Yes ☐ No)   ☐ MOU             ☒ RX or ☐ OTC ANDA #: 203286  Applicant: Zydus Pharmaceuticals (USA) Inc.  Established Product Name: Mesalamine Delayed-Release Tablets USP, 800 mg Basis of Submission (RLD): 021830/Asacol HD Basis Of Submission Discontinued? Yes ☐ No ☒ If yes, has FR published indicating the Agency determined the product was not withdrawn for reasons of safety or effectiveness? Yes ☐   FR Notice dated _____; Vol.  ; No. No ☐   Consult
	☐ PI ☒ PII ☐ PIII ☒ PIV (eligible for 180 day exclusivity ☒ Yes ☐ No)   ☐ MOU             ☒ RX or ☐ OTC ANDA #: 203286  Applicant: Zydus Pharmaceuticals (USA) Inc.  Established Product Name: Mesalamine Delayed-Release Tablets USP, 800 mg Basis of Submission (RLD): 021830/Asacol HD Basis Of Submission Discontinued? Yes ☐ No ☒ If yes, has FR published indicating the Agency determined the product was not withdrawn for reasons of safety or effectiveness? Yes ☐   FR Notice dated _____; Vol.  ; No. No ☐   Consult

	Regulatory Project Manager Evaluation: Date: 7/7/2017 
	Regulatory Project Manager Evaluation: Date: 7/7/2017 

	☒ Date (Received) Acceptable for Filing -- Date  7/13/2011 ☒ Date last Complete Response (CR) letter was issued -- Date  2/3/2017 ☐ Previously reviewed and tentatively approved (if applicable) --- Date 
	☒ Date (Received) Acceptable for Filing -- Date  7/13/2011 ☒ Date last Complete Response (CR) letter was issued -- Date  2/3/2017 ☐ Previously reviewed and tentatively approved (if applicable) --- Date 

	YES 
	YES 
	NO 

	☒ 
	☒ 
	☐ 
	All submissions have been reviewed and relevant disciplines are adequate and finalized in the platform (Date or N/A) 

	Date of Acceptable Bioequivalence 12/11/2015  Date of BE Guidance (if any)  6/1/2016 Date of Acceptable Labeling  6/22/2017  Date of last RLD labeling update  5/5/2016 Date of Acceptable Quality 6/23/2017  DMF No(s). 22999 Date(s) Acceptable 7/29/2016  No outstanding DMF review amendments   ☒  Date of Acceptable Overall Manufacturing Inspection 6/16/2017     
	Date of Acceptable Bioequivalence 12/11/2015  Date of BE Guidance (if any)  6/1/2016 Date of Acceptable Labeling  6/22/2017  Date of last RLD labeling update  5/5/2016 Date of Acceptable Quality 6/23/2017  DMF No(s). 22999 Date(s) Acceptable 7/29/2016  No outstanding DMF review amendments   ☒  Date of Acceptable Overall Manufacturing Inspection 6/16/2017     
	If applicable: Date of Acceptable Microbiology N/A Date of Acceptable Clinical Review N/A Date of Acceptable Dissolution 2/16/2012 Date of Acceptable REMS N/A 

	☒ 
	☒ 
	☐ 
	MMA: All amendments submitted to the Agency on or after December 5, 2016 contain (1) a patent certification or section viii statement, (2) a recertification, or (3) a verification statement per 21 CFR 314.96(d). 

	☐ 
	☐ 
	☒ 
	Are consults pending for any discipline? 

	☒ 
	☒ 
	☐ 
	OSIS Clinical Endpoint and Bioequivalence Site Inspections are acceptable 

	☐ 
	☐ 
	☒ 
	Is there a pending legal or regulatory issue (refer to Policy Alert Tracker)? If YES  OGD Policy Lead confirmed ANDA may proceed  ☐; Memo uploaded (if applicable)  ☐ 

	☐ 
	☐ 
	☒ 
	Has there been an amendment providing for a major change in formulation or new strength since filing?  If YESVerify a second filing review was completed (if applicable) and that all disciplines completed new reviews  ☐ 

	☒ 
	☒ 
	☐ 
	Is ANDA a Priority Approval (First generic, drug shortage, PEPFAR, other OGD Communications priorities)? If YES  Email OGD Communications Staff or Division liaison 30 to 60 days prior to approval,  Date emailed 6/23/2017 

	Review Discipline/Division and RPM TL Endorsements 
	Review Discipline/Division and RPM TL Endorsements 

	☒ ☒ 
	☒ ☒ 
	☐ ☐ 
	Applicable review discipline/division endorsements completed RPM Team Leader endorsement completed 

	Additional Notes (if applicable) 
	Additional Notes (if applicable) 

	For DMF 22999 There is a DARRTS NAI dated 3/24/2017 after receipt of an annual report on 8/2/2016 Email from BioPM stating Bio is still adequate after guidance revision uploaded to Quality Check . . . task 
	For DMF 22999 There is a DARRTS NAI dated 3/24/2017 after receipt of an annual report on 8/2/2016 Email from BioPM stating Bio is still adequate after guidance revision uploaded to Quality Check . . . task 
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	Food and Drug Administration CDER / Office of Generic Drugs 
	Food and Drug Administration CDER / Office of Generic Drugs 
	Food and Drug Administration CDER / Office of Generic Drugs 
	Document No.: 4000-LPS-066 
	Version: 02 

	Document Status: DRAFT 
	Document Status: DRAFT 

	Title:   Approval Routing Summary Form 
	Title:   Approval Routing Summary Form 
	Author:  Heather Strandberg 


	ANDA APPROVAL ROUTING SUMMARY ENDORSEMENTS AND FINAL DECISION 
	1.. Division of Legal and Regulatory Support Endorsement Date: 7/11/2017 Name: IM for MHS 
	Patent/Exclusivity Certification: 
	Patent/Exclusivity Certification: 
	Patent/Exclusivity Certification: 

	☐ PI ☒ PII ☐ PIII ☒ PIV  ☐ section viii 
	☐ PI ☒ PII ☐ PIII ☒ PIV  ☐ section viii 
	RLD = Asacol HD NDA# 21830      ☒ RX or ☐ OTC

	If Paragraph IV Certification- did applicant:
	If Paragraph IV Certification- did applicant:
	 Date Checked in Orange Book#: 7/11/2017 

	  Notify patent holder/NDA holder:   Yes ☒ No ☐
	  Notify patent holder/NDA holder:   Yes ☒ No ☐

	  Was applicant sued w/in 45 days: Yes ☒ No ☐
	  Was applicant sued w/in 45 days: Yes ☒ No ☐
	Type of Letter: 

	  Has case been settled:          Yes ☒ No ☐
	  Has case been settled:          Yes ☒ No ☐
	☒ APPROVAL 

	  Applicant addressed all listed exclusivities  Yes ☒   No ☐ 
	  Applicant addressed all listed exclusivities  Yes ☒   No ☐ 
	☐ TENTATIVE APPROVAL ☐ SUPPLEMENTAL APPROVAL (NEW  STRENGTH) 

	Do the patent and exclusivity certifications align? Yes ☒ No ☐
	Do the patent and exclusivity certifications align? Yes ☒ No ☐

	 Have there been any revisions to the use code  Yes ☐ No ☒
	 Have there been any revisions to the use code  Yes ☐ No ☒

	    since the original submission?                                                                
	    since the original submission?                                                                
	LETTER RECOMMENDED FOR DRUGS@FDA  Yes ☒ No ☐ 

	Forfeiture Information 
	Forfeiture Information 
	180 Day Exclusivity Information 

	Is a forfeiture memo needed for the first applicant: Yes ☐ No ☒ 
	Is a forfeiture memo needed for the first applicant: Yes ☐ No ☒ 
	Is applicant eligible for 180 day exclusivity  Yes ☒   No ☐ 

	If yes, the date forfeiture memo was completed              
	If yes, the date forfeiture memo was completed              
	☒ Sole 

	Date________ ANDA number ________ 
	Date________ ANDA number ________ 
	☐ Shared ANDA Exclusivity for each strength:  Yes ☐ No ☐ Which strength(s) eligible 

	Comments: BOS = Asacol HD (NDA 21830)  Application submission 7/13/2011 with PIII certifications to the ‘170 and ‘171 patents and a PIV certification to the ‘662 patent. Acknowledgment letter signed 9/9/2011. Amendment 10/11/2011 with copies of PIV return receipts sent via USPS to Warner Chilcott LLC (NJ) x2 and Fitzpatrick Cella Harper & Scinto (NY) and received 9/27/201, 9/27/2011, 9/28/2011. PIV filing notice also sent via 9/26/2011 to Warner Chilcott LLC (NJ) x2, Fitzpatrick Cella Harper & Scinto (NY) a
	Comments: BOS = Asacol HD (NDA 21830)  Application submission 7/13/2011 with PIII certifications to the ‘170 and ‘171 patents and a PIV certification to the ‘662 patent. Acknowledgment letter signed 9/9/2011. Amendment 10/11/2011 with copies of PIV return receipts sent via USPS to Warner Chilcott LLC (NJ) x2 and Fitzpatrick Cella Harper & Scinto (NY) and received 9/27/201, 9/27/2011, 9/28/2011. PIV filing notice also sent via 9/26/2011 to Warner Chilcott LLC (NJ) x2, Fitzpatrick Cella Harper & Scinto (NY) a
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	Food and Drug Administration CDER / Office of Generic Drugs 
	Food and Drug Administration CDER / Office of Generic Drugs 
	Food and Drug Administration CDER / Office of Generic Drugs 
	Document No.: 4000-LPS-066 
	Version: 02 

	Document Status: DRAFT 
	Document Status: DRAFT 

	Title:   Approval Routing Summary Form 
	Title:   Approval Routing Summary Form 
	Author:  Heather Strandberg 


	Amendment 8/5/2016 respons to an OGD request regarding marketing with Zydus stating they launched an AG 8/1/2016. There are no additional unexpired patents and no unexpired exclusivities listed in the OB for the NDA. There is no pending CP for the drug product. With respect to 180-day, Zydus is the first ANDA received with a PIV certification to the NDA and would be eligible for 180-day exclusivity. However, the ANDA has not received a tentative approval within 30 months of the original submission date and 
	Amendment 8/5/2016 respons to an OGD request regarding marketing with Zydus stating they launched an AG 8/1/2016. There are no additional unexpired patents and no unexpired exclusivities listed in the OB for the NDA. There is no pending CP for the drug product. With respect to 180-day, Zydus is the first ANDA received with a PIV certification to the NDA and would be eligible for 180-day exclusivity. However, the ANDA has not received a tentative approval within 30 months of the original submission date and 
	Amendment 8/5/2016 respons to an OGD request regarding marketing with Zydus stating they launched an AG 8/1/2016. There are no additional unexpired patents and no unexpired exclusivities listed in the OB for the NDA. There is no pending CP for the drug product. With respect to 180-day, Zydus is the first ANDA received with a PIV certification to the NDA and would be eligible for 180-day exclusivity. However, the ANDA has not received a tentative approval within 30 months of the original submission date and 

	Justification for Full/Tentative Approval: Litigation dismissed and no 30-month stay on the two later listed patents 
	Justification for Full/Tentative Approval: Litigation dismissed and no 30-month stay on the two later listed patents 

	180 Day Exclusivity Status/Landscape:  triggered by marketing of an AG by Zydus 
	180 Day Exclusivity Status/Landscape:  triggered by marketing of an AG by Zydus 

	Citizen Petitions Impact: N/A 
	Citizen Petitions Impact: N/A 

	First Legally Approvable Date:  5/1/2015 when Zydus provided a copy of the dismissal 
	First Legally Approvable Date:  5/1/2015 when Zydus provided a copy of the dismissal 

	If Tentative Approval, anticipated full approval date: N/A 
	If Tentative Approval, anticipated full approval date: N/A 
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	Food and Drug Administration CDER / Office of Generic Drugs 
	Food and Drug Administration CDER / Office of Generic Drugs 
	Document No.: 4000-LPS-066 
	Version: 02 

	Document Status: DRAFT 
	Document Status: DRAFT 

	Title:   Approval Routing Summary Form 
	Title:   Approval Routing Summary Form 
	Author:  Heather Strandberg 


	2. Final Decision 
	2. Final Decision 
	2. Final Decision 
	Date: 

	TR
	Name/Title:  

	ANDA received on _____ for the  
	ANDA received on _____ for the  
	 strengths 

	RTR’d? 
	RTR’d? 
	    Yes ☐
	 No ☐ 
	If yes, RTR’d on _____ and subsequently resubmitted on _____ 

	Priority Status?  
	Priority Status?  
	Yes ☐
	   No ☐ 
	If yes, prioritization factor is  

	Basis of Submission 
	Basis of Submission 

	Drug Name 
	Drug Name 

	NDA/ANDA#  
	NDA/ANDA#  

	Applicant Name 
	Applicant Name 

	Patent/Exclusivity Certifications:   
	Patent/Exclusivity Certifications:   


	As of _____, there are no applicable changes in patents/exclusivities for the RLD listed in the Orange Book since Division of Legal and Regulatory Support Endorsement dated _____.  
	On Policy Alert List? Yes ☐   Pending POLICY ALERT BASIS for CLASS/DRUG/ETC (DOCKET NUMBER). ☐   Memo dated _____ from OGDP, SIGNATURE AUTHORITY, states OGD determined LIST DETERMINATION 
	☐
	☐
	☐
	   Memo not needed No ☐ There are no issues noted on the OGD Policy Alert List as of _____ 

	☐
	☐
	☐
	 All relevant disciplines are adequate and endorsements and checklists have been completed.   Additional Comments:   

	Are there visible alerts in the platform? 

	☐
	☐
	  Yes, comment on why alert does not affect OMIR  .

	☐
	☐
	 No. The overall manufacturing inspection recommendation is approve (see screen shot below). 


	This ANDA is ready for FULL/TENTATIVE APPROVAL.  
	INCLUDE SNIP OF SUBMISSION FACILITY STATUS VIEW AT THE TIME OF APPROVAL 
	Lead Division:  Program Management. Effective Date:. Page 5 of 6. 
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	Food and Drug Administration CDER / Office of Generic Drugs 
	Food and Drug Administration CDER / Office of Generic Drugs 
	Document No.: 4000-LPS-066 
	Version: 02 

	Document Status: DRAFT 
	Document Status: DRAFT 

	Title:   Approval Routing Summary Form 
	Title:   Approval Routing Summary Form 
	Author:  Heather Strandberg 


	REFERENCES / ASSOCIATED DOCUMENTS 
	4000-LPS-041 Processing Approval and Tentative Approval of an Original ANDA 
	REVISION HISTORY 
	Version 
	Version 
	Version 
	Effective date 
	Name 
	Role 
	Summary of changes 

	01 
	01 
	10/1/2014 
	Heather Strandberg 
	Author 
	New Form 

	02 
	02 
	Kevin Denny 
	Reviser 
	 Update form to reflect revisions to SOP Processing Approval and Tentative Approval of an Original ANDA, Version 04  Remove content adequately captured in the platform  Update information captured in the Division of Legal and Regulatory Support Endorsement section  Other minor administrative corrections to format and content 
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	BACKLOG & COHORT YEAR 1-2 COMPLETE RESPONSE. CHECKLIST**. 
	RPM: EA Taylor                                                                                                                        Action Type: CR                                                                                        
	RPM: EA Taylor                                                                                                                        Action Type: CR                                                                                        
	RPM: EA Taylor                                                                                                                        Action Type: CR                                                                                        

	RX or OTC  ANDA #: 203286 Applicant: Zydus Pharmaceuticals (USA), Inc.  Cohort Year: Backlog/FY2011 ANDA Drug Name and Strength: Mesalamine Delayed-Release Tablets USP, 800 mg Basis of Submission (RLD): NDA021830/Asacol HD Delayed-release Tablets  MAPP 5240.3 Priority ANDA: (Is ANDA based on an approved Suitability Petition?   Yes No) Does the ANDA contain REMS? Yes No (If YES, CR Letter must go through the Safety Review Team; clearance may take 2-3 weeks) 
	RX or OTC  ANDA #: 203286 Applicant: Zydus Pharmaceuticals (USA), Inc.  Cohort Year: Backlog/FY2011 ANDA Drug Name and Strength: Mesalamine Delayed-Release Tablets USP, 800 mg Basis of Submission (RLD): NDA021830/Asacol HD Delayed-release Tablets  MAPP 5240.3 Priority ANDA: (Is ANDA based on an approved Suitability Petition?   Yes No) Does the ANDA contain REMS? Yes No (If YES, CR Letter must go through the Safety Review Team; clearance may take 2-3 weeks) 


	Regulatory Project Manager Evaluation: Date: 1/30/2017 
	Regulatory Project Manager Evaluation: Date: 1/30/2017 
	Regulatory Project Manager Evaluation: Date: 1/30/2017 

	Yes/N/A 
	Yes/N/A 
	No 

	TR
	TH
	Figure

	TD
	Figure

	Have all submissions been reviewed and relevant disciplines finalized in CDER Informatics Platform? (date or N/A) 

	Date of Product Quality Review 1/6/2017 IQ - minor Date of Bioequivalence Review 12/11/2015 AQ (see notes) Date of Labeling Review 12/15/2016 IQ 
	Date of Product Quality Review 1/6/2017 IQ - minor Date of Bioequivalence Review 12/11/2015 AQ (see notes) Date of Labeling Review 12/15/2016 IQ 
	If applicable: Date of Last Complete Response 4/29/2016 Date of Microbiology Review N/A Date of Dissolution Review 11/15/2013 AQ Date of Clinical Review N/A Date of REMS Review N/A 

	TR
	TH
	Figure

	TD
	Figure

	Is DMF adequate and/or has the first cycle review been completed (DMF 022999)? AQ per 7/29/2016, annual report only after this. 

	TR
	TH
	Figure

	TD
	Figure

	Are all consults complete? 

	TR
	TH
	Figure

	TD
	Figure

	Are all issues resolved? 

	TR
	TH
	Figure

	TD
	Figure

	Have all Policy issues (e.g., citizen petitions) been resolved? No alerts per 1/30/2017 DLRS PAL *If Policy issue, check with OGDP if necessary (e.g., to see whether CP blocks CR issuance). 

	TR
	TH
	Figure

	TD
	Figure

	Is Overall Manufacturing Inspection Recommendation task acceptable/withhold? 

	TR
	TH
	Figure

	TD
	Figure

	Is OSIS complete (if applicable)? Complete/AQ per 12/11/2015 BE review 

	TR
	Notes (if applicable): BE guidance revision 6/2016 but per 1/31/2016 email from Eva Chan, bio remains adequate 

	Draft Complete Response Letter 
	Draft Complete Response Letter 

	TR
	TH
	Figure

	TD
	Figure

	Is CR letter drafted and uploaded to “Final Decision” task? 

	Review Discipline/Division Endorsements 
	Review Discipline/Division Endorsements 

	N/A N/A 
	N/A N/A 
	TD
	Figure

	If ANDA has a pending citizen petition, did RPM notify and obtain clearance from Office of Generic Drug Policy at OGDpolicy@fda.hhs.gov?  Date If ANDA contains REMS, did RPM notify and obtain clearance from REMS Coordinator? Date 

	Project Close-Out 
	Project Close-Out 

	TR
	TH
	Figure

	TD
	Figure

	Is CR checklist uploaded into “Quality Check and Close Project” task? 


	**Entire Complete Response Checklist to be completed by the RPM 
	Sent: 08/05/2016 11:44:32 AM To: 
	gsrinivas@zydususa.com 

	CC:BCC: Subject: TARGET ACTION DATE NOTIFICATION on ANDA 203286 
	 edward.taylor@fda.hhs.gov 

	ANDA 203286 
	NOTIFICATION -­TARGET ACTION DATE 
	Zydus Pharmaceuticals (USA), Inc. 73 Route 31 North Pennington, NJ 08534 Attention: G. Srinivas
	 Head – Regulatory Affairs 
	Dear Sir or Madam: 
	This letter is in reference to your abbreviated new drug application (ANDA) submitted pursuant to section 505(j) of the Federal Food, Drug, and Cosmetic Act (FD&C Act), for Mesalamine Delayed-release Tablets USP, 800 mg. 
	We acknowledge your response to the Complete Response letter dated June 21, 2016. 
	The Office of Generic Drugs (OGD), Center for Drug Evaluation and Research, Food and Drug Administration (FDA), is notifying you of our new internal, administrative TARGET ACTION DATE for the above indicated ANDA. 
	The Target Action Date is the date by which FDA will strive to provide a communication on this ANDA. A TAD will be considered met if the applicant receives an Approval, Tentative Approval, Complete Response (CR) or a complete set of Informational Requests (IRs) by the action date. A complete set of IRs means that each pending discipline communicated 
	its comments to the applicant. In that case, the TAD will be met if the last discipline. communicates its IR by the action date.. 
	We note that FDA is not required to inform applicants of Target Action Dates, but is. providing Target Action Dates at this time as a courtesy to help applicants ascertain when. communications may occur for their applications as we implement the Generic Drug User. Fee Amendments of 2012 (GDUFA). Notification of a Target Action Date does not. constitute a commitment or guarantee that we will take action on your application by the. Target Action Date. Any amendments submitted after this notification will affe
	GDUFA establishes goal dates for the review of ANDAs submitted beginning October 1,. 2014. Target. Action Dates are not GDUFA goal dates.. 
	The Target Action Date for this ANDA is February 28, 2017.. 
	Please contact your Regulatory Project Manager, Edward Taylor at (240) 402-6094 for an. additional status update of your application.. 
	Sincerely,. 
	Edward Taylor. Regulatory Project Manager. OFFICE OF GENERIC DRUGS. Center for Drug Evaluation and Research. 
	U.S. Food and Drug Administration 
	From: To: ; Cc: Subject: RE: ANDA-203286-ORIG-1-AMEND-15 Date: Friday, January 29, 2016 1:23:29 PM 
	OPF Facilities Questions 
	Johnson-Nimo, Maya
	OPF Facilities Questions 
	Taylor, Edward 

	Good afternoon,. An overall rec: Withhold has been entered for this application. Cadila Healthcare Limited, FEI. 3002984011 was issued a Warning Letter in December 2015. If language is needed for a CR Letter,. this would be “option B” as it refers to one or more sites that are unacceptable.. 
	Ebern. 
	From: Johnson-Nimo, Maya Sent: Thursday, January 28, 2016 5:18 PM To: OPF Facilities Questions Cc: Taylor, Edward Subject: ANDA-203286-ORIG-1-AMEND-15 
	Good Afternoon OPF – I am re-submitting this request as the project TAD (2/22/16) is quickly approaching. Please review and complete the overall mfr inspection recommendation task for this application. 
	Thank you, Maya 
	From: Johnson-Nimo, Maya Sent: Wednesday, November 18, 2015 11:17 AM To: OPF Facilities Questions Cc: Taylor, Edward Subject: ANDA-203286-ORIG-1-AMEND-15 
	Good Morning OPF – Please review and complete the overall mfr inspection recommendation task. 
	Thank you, Maya 
	BACKLOG & COHORT YEAR 1-2 COMPLETE RESPONSE .CHECKLIST** .
	RPM: EA Taylor Action Type: CR 
	~RX or D OTC ANDA#: 203286 Applicant: Zydus Pharmaceuticals (USA), Inc. Cohort Year: Backlog, FY2011 ANDA Drug Name and Strength: Mesalamine Delayed-release Tablets USP, 800 mg 
	Basis of Submission (RLD): NDA021830/Asacol HD Delayed-release Tablets MAPP 5240.3 Priority ANDA: ~ (Is ANDA based on an approved Suitability Petition? D Yes IZJ No) 
	Does the ANDA contain REMS? D Yes~No (IfYES, CR Letter must go through the Safety Review Team; clearance may take 2-3weeks) 
	~Pro·ect ManaPer Evaluation: Date: 412812016 Yes/NIA 
	Re!!Ulator 

	No .[8J .
	Have all submissions been reviewed and relevant disciplines finalized in CDER Informatics Platfo1m? (date or 
	D 
	N/A) 
	Date ofProduct Quality Review 4/28/2016 IQ Date ofBioequivalence Review 12/1112015 AO Date ofLabeling Review 6/26/2015 AO 
	Date ofProduct Quality Review 4/28/2016 IQ Date ofBioequivalence Review 12/1112015 AO Date ofLabeling Review 6/26/2015 AO 
	If applicable: Date of Last Complete Response 8/13/2015 Date ofMicrobiology Review N/ A Date ofDissolution Review 11/15/2013 AO Date ofClinical Review N/ A Date ofREMS Review N/ A 

	[8J 
	[8J 
	[8J 
	D 
	Is DMF adequate and/or has the first cycle review been completed (DMF 22999)? AQ w/IR 1/6/2016 

	[8J 
	[8J 
	D 
	Are all consults complete? 

	[8J 
	[8J 
	D 
	Are all issues resolved? 

	[8J 
	[8J 
	D 
	Have all Policy issues (e.g., citizen petitions) been resolved? No Policy Alerts per 4/22/2016 DLRS list *IfPolicv issue, check \vith OGDP if necessary (e.e. to see whether CP blocks CR issuance). 

	[8J 
	[8J 
	D 
	Is Overall Manufactming Inspection Recommendation task acceptable/withhold? OPF WH confilmation date: 112912016 See confirmation email uploaded to quality check ... task 

	[8J 
	[8J 
	D 
	Is OSIS complete (if applicable)? Complete/ AQ per 5/19/2015 BE review 

	TR
	Drafl. Com11.lete Res11.onse Letter 


	[8J 
	Is CR letter drafted and uploaded to "Final Decision" task? 
	D 
	Review Disci11.line/Division Endorsements 
	NIA 
	IfANDA has a pending citizen petition, did RPM notify and obtain clearance from Office of __ 
	Generic Drng Policy at OGDpolicy@fda.hhs.gov? Date 

	IfANDA contains REMS, did RPM notify and obtain clearance from 
	D 
	NIA 
	D 
	REMS Coordinator? Date 
	Pro[ect Close-011t 
	[8J 
	Is CR checklist uploaded into "Quality Check and Close Project" task? 
	D 
	**Entire Complete Response Checklist to be completed by the RPM 
	Sent: 02/01/2016 03:01:30 PM To: 
	gsrinivas@zydususa.com 

	CC:BCC: , Subject: INFORMATION REQUEST for Amendment to Original 203286 
	 maya.johnson-nimo@fda.hhs.gov 
	Ying.Zhang@fda.hhs.gov
	Huiquan.Wu@fda.hhs.gov 

	Please view the attached document regarding ANDA 203286 and acknowledge receipt of. this information request.. 
	Sincerely,. Maya Johnson-Nimo, MHSA. 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	Food and Drug Administration Silver Spring, MD  20993 
	ANDA 203286 Original ANDA 
	INFORMATION REQUEST 
	Zydus Pharmaceuticals (USA) Inc. Attention: Mr. G. Srinivas, Head Regulatory Affairs 73, Route 31 North Pennington, NJ 08534 
	Dear Sir/Madam: 
	Please refer to your Abbreviated New Drug Application (ANDA) 203286 submitted October 19, 2015 under section 505(j) of the Federal Food, Drug, and Cosmetic Act for Mesalamine Delayed Release Tablets, 800mg. 
	We are reviewing the Chemistry section of your submission and have the following comments and information requests.  We request a prompt written response for the deficiencies indicated below, no later than March 1, 2016 (30 days), in order to continue our evaluation of your ANDA. 
	Please note, submitting unsolicited information in your response to this Information Request may have an impact on your Target Action Date. 
	A. Deficiencies 
	A. Deficiencies 
	-End of Deficiencies-

	1. 
	2. 3. 
	If you do not submit a complete response by March 1, 2016 the review will be closed and the listed deficiencies will be incorporated in a COMPLETE RESPONSE correspondence.  
	Send your submission through the Electronic Submission Gateway: 
	. 
	http://www.fda.gov/ForIndustry/ElectronicSubmissionsGateway/default.htm

	Prominently identify the submission with the following wording in bold capital letters at the top of the first page of the submission: 
	INFORMATION REQUEST Chemistry Reference #: 216563 
	If you have any questions, please contact Maya Johnson-Nimo, Regulatory Business Project 
	Manager, at 301-796-5885 or Maya.Johnson-Nimo@fda.hhs.gov. 

	Sincerely, 
	Digitally signed by Maya J Johnson nimo S U S Government ou HHS
	DN: c US o ou FDA ou 0 9 2342 19200300 100 1 1 cnDate: 2016 02 01 14:58:06 05 00 

	Maya J. Johnson-
	People 1300413851 
	Maya J Johnson nimo S 
	nimo -S 
	Maya Johnson-Nimo, MHSA Regulatory Business Process Manager Office of Program and Regulatory Operations Office of Pharmaceutical Quality Center for Drug Evaluation and Research 
	Sent: 10/28/2015 03:04:46 PM To: 
	gsrinivas@zydususa.com 

	CC:BCC: Subject: TARGET ACTION DATE NOTIFICATION on ANDA 203286 
	 edward.taylor@fda.hhs.gov 

	ANDA 203286 
	NOTIFICATION -­TARGET ACTION DATE 
	Zydus Pharmaceuticals (USA), Inc. 73 Route 31 North Pennington, NJ 08534 Attention: G. Srinivas
	 Head – Regulatory Affairs 
	Dear Sir: 
	Please refer to your Abbreviated New Drug Application (ANDA) dated July 12, 2011, received July 13, 2011, submitted under section 505(j) of the Federal Food, Drug, and Cosmetic Act for Mesalamine Delayed-release Tablets USP, 800 mg. 
	We acknowledge your response to the Complete Response letter dated October 19, 2015. 
	The Office of Generic Drugs (OGD), Center for Drug Evaluation and Research, Food and Drug Administration (FDA), is notifying you of our new internal, administrative TARGET ACTION DATE for the above indicated ANDA. 
	The Target Action Date is the date by which FDA will strive to provide a communication on this ANDA. A TAD will be considered met if the applicant receives an Approval, Tentative 
	Approval, Complete Response (CR) or a complete set of Informational Requests (IRs) by. the action date. A complete set of IRs means that each pending discipline communicated. its comments to the applicant. In that case, the TAD will be met if the last discipline. communicates its IR by the action date.. 
	We note that FDA is not required to inform applicants of Target Action Dates, but is. providing Target. Action Dates at this time as a courtesy to help applicants ascertain when communications. may occur for their applications as we implement the Generic Drug User Fee Amendments. of 2012 (GDUFA). Notification of a Target Action Date does not constitute a commitment or. guarantee that we will take action on your application by the Target Action Date. Any. amendments submitted after this notification will aff
	GDUFA establishes goal dates for the review of ANDAs submitted beginning October 1,. 2014. Target. Action Dates are not GDUFA goal dates.. 
	The Target Action Date for this ANDA is February 22, 2016.. 
	Please contact your Regulatory Project Manager, Edward Taylor at (240) 402-6094 for an. additional status update of your application.. 
	Sincerely,. 
	Edward Taylor. Regulatory Project Manager. OFFICE OF GENERIC DRUGS. Center for Drug Evaluation and Research. 
	U.S. Food and Drug Administration 
	Complete Response Letter Checklists 203286 ANDA Complete Response Letter () 
	not cGMP

	Yes 
	Yes 
	Yes 
	No 
	If any statement is checked NO, STOP and DO NOT issue letter 

	TR
	TD
	Figure

	TD
	Figure

	All relevant discipline reviews are complete and finalized in GDRP 

	TR
	TD
	Figure

	TD
	Figure

	DMF first cycle review(s) complete 

	TR
	TD
	Figure

	TD
	Figure

	DMF Deficiency letter(s) issued to DMF holder(s) prior to ANDA CR issuance OR DMF is adequate 5/14/15 

	TR
	TD
	Figure

	TD
	Figure

	Status of the DMF(s) cited in the Product Quality and Microbiology (if applicable) sections is/are current if needed, update DMF deficiencies to reflect current status per DMF Status and ANDA CR Chart Quality def #1 

	TR
	TD
	Figure

	TD
	Figure

	All amendments have been addressed (reviewed or deferred per IQP 4025.02) 

	TR
	TD
	Figure

	TD
	Figure

	There are no pending consults 

	TR
	TD
	Figure

	TD
	Figure

	Received clearance from REMS Coordinator (if applicable) 

	TR
	TD
	Figure

	TD
	Figure

	ANDA is not on hold for “other” reasons (e.g. safety, tamper resistance, abuse deterrent) 

	TR
	TD
	Figure

	TD
	Figure

	Chemistry (Product Quality) deficiencies have been accurately added to CR letter OR Chemistry is adequate 6/19/15 

	TR
	TD
	Figure

	TD
	Figure

	Bioequivalence deficiencies have been accurately added to the CR letter OR Bioequivalence is adequate 5/19/15 

	TR
	TD
	Figure

	TD
	Figure

	Dissolution deficiencies have been accurately added to the CR letter OR Dissolution is adequate 2/16/12-11/15/13 

	N/A 
	N/A 
	TD
	Figure

	Microbiology deficiencies have been accurately added to the CR letter OR Microbiology is adequate (if applicable) 

	N/A 
	N/A 
	TD
	Figure

	Clinical deficiencies have been accurately added to the CR letter OR Clinical is adequate (if applicable) 

	TR
	TD
	Figure

	TD
	Figure

	Labeling deficiencies have been accurately added to the CR letter OR Labeling is adequate 6/26/2015 

	TR
	TD
	Figure

	TD
	Figure

	EES is acceptable or withheld (if withheld EES provided approval of selected CR template language) OR RPM followed proper procedure to send with pending inspections Cadila 6/26/15 email 

	TR
	TD
	Figure

	TD
	Figure

	OSI is not pending/is not required OR RPM followed proper procedure followed to send with pending inspections Complete/AQ per 5/19/15 BE review 


	203286 ANDA MINOR 
	cGMP Complete Response Letter 
	Yes 
	Yes 
	Yes 
	No 
	If any statement is checked NO, STOP and DO NOT issue letter 

	TR
	TD
	Figure

	TD
	Figure

	All relevant discipline reviews are ADEQUATE and finalized DARRTS (including REMS) 

	TR
	TD
	Figure

	TD
	Figure

	There are no open amendments 

	TR
	TD
	Figure

	TD
	Figure

	There are no pending consults 

	TR
	TD
	Figure

	TD
	Figure

	OSI is adequate/is not pending 

	TR
	TD
	Figure

	TD
	Figure

	Received written confirmation from EES staff authorizing issuance of the cGMP CR letter referencing the withheld facility and approving the selected template language 


	Sent: 06/15/2015 11:05:03 AM To: 
	gsrinivas@zydususa.com 

	CC:BCC: ; Subject: ANDA 203286 EASILY CORRECTABLE DEFICIENCY 
	 carol.yun@fda.hhs.gov 
	edward.taylor@fda.hhs.gov
	carrie.lemley@fda.hhs.gov 

	Dear Mr. Srinivas: 
	Please find attached Easily Correctable Labeling Deficiencies for your pending ANDA 203286. 
	Provide a complete response to these deficiencies as soon as possible but no later than June 29, 2015. We will not process or review a partial response. Facsimile or e-mail responses will not be accepted. Prominently identify the submission with the following wording in bold capital letters at the top of the first page of the submission: 
	EASILY CORRECTABLE DEFICIENCY Labeling REFERENCE # 123198 
	If you do not submit a complete response by June 29, 2015, the review may be closed and the listed deficiencies may be incorporated in a COMPLETE RESPONSE correspondence. For more information, please refer to the guidance for industry, ANDA Submissions – Amendments and Easily Correctable Deficiencies Under GDUFA, available on FDA’s website. 
	Please acknowledge the receipt of this email to Carol Yun at . 
	carol.yun@fda.hhs.gov

	If you have any questions, contact Carol Yun, Labeling Project Manager, at . 
	carol.yun@fda.hhs.gov

	Sincerely, 
	Sincerely, 
	Division of Labeling Review Office of Regulatory Operations Office of Generic Drugs Center for Drug Evaluation and Research 

	U.S. Food and Drug Administration 
	EASILY CORRECTABLE DEFICIENCY. 
	ANDA 203286 
	OFFICE OF GENERIC DRUGS, CDER, FDA Document Control Room, Metro Park North VII 7620 Standish Place Rockville, Maryland 20855 
	Figure
	APPLICANT: Zydus Pharmaceuticals (USA) Inc. 
	APPLICANT: Zydus Pharmaceuticals (USA) Inc. 
	APPLICANT: Zydus Pharmaceuticals (USA) Inc. 
	TEL: 609-730-1900 

	ATTN: G. Srinivas 
	ATTN: G. Srinivas 
	Email: gsrinivas@zydususa.com 

	FROM:  Carol Yun 
	FROM:  Carol Yun 

	Dear Mr. Srinivas: 
	Dear Mr. Srinivas: 


	This communication is in reference to your abbreviated new drug application (ANDA), submitted pursuant to Section 505(j) of the Federal Food, Drug, and Cosmetic Act for Mesalamine Delayed-release Tablets USP, 800 mg. 
	We acknowledge receipt of your amendment dated February 24, 2015. 
	The deficiencies presented below represent EASILY CORRECTABLE DEFICIENCIES identified during the review and the current review cycle will remain open. You should provide a complete response to these deficiencies within ten (10) U.S. business days.   
	Prominently identify the submission with the following wording in bold capital letters at the top of the first page of the submission: 
	EASILY CORRECTABLE DEFICIENCY LABELING REFERENCE # 123198 
	If you do not submit a complete response within ten (10) U.S. business days, the review will be closed and the listed deficiencies will be incorporated in the next COMPLETE RESPONSE. Please provide your response after that complete response communication is received along with your response to any other issued comments. 
	If you are unable to submit a complete response within ten (10) U.S. business days, please contact the Labeling Project Manager immediately so a complete response may be issued if appropriate. 
	Please submit official archival copies of your response to the ANDA, facsimile or e-mail responses will not be accepted. A partial response to this communication will not be processed as an amendment and will not start a review. 
	If you have questions regarding these deficiencies please contact the Labeling Project Manager, Carol Yun, at 
	carol.yun@fda.hhs.gov. 

	We have completed our review and have the following comments: 
	Sincerely yours, Carol Yun, Pharm.D Digitally signed by Carol Yun -S DN: c=US, o=U.S. Government, ou=HHS, ou=FDA, ou=People, cn=Carol Yun -S, 0.9.2342.19200300.100.1.1=20013 08951 Date: 2015.06.15 11:04:29 -04'00' 
	ANDA 203286 
	LABELING: 
	LABELING: 

	1. CONTAINER-180s 
	2. PRESCRIBING INFORMATION. 
	a.HIGHLIGHTS OF PRESCRIBING INFORMATION 
	– Revise this section to read as follows: 
	These highlights do not include all the information needed to use MESALAMINE DELAYED-RELEASE TABLETS safely and effectively. See Full Prescribing Information for MESALAMINE DELAYED-RELEASE TABLETS. 
	MESALAMINE  delayed-release Tablets, 
	Figure
	ii. 11 DESCRIPTION: 
	to “Opacode black S-1-17823 in this current submission.  Please justify this change with 
	It appears that the imprinting ink is changed from supporting documents, and/or comment. 
	iii. 12.3 Pharmacokinetics – 
	Submit your revised labeling electronically in final print format. 
	To facilitate review of your next submission, please provide a side-by-side comparison of your proposed labeling with all differences annotated and explained. 
	Prior to the submission of your amendment, please check labeling resources, including DRUGS@FDA, the electronic Orange Book and the NF-USP online, for recent updates and make any necessary revisions to your labels and labeling.  
	In order to keep ANDA labeling current, we suggest that you subscribe to the daily or weekly updates of new documents posted on the CDER web site at the following address – 
	http://service.govdelivery.com/service/subscribe.html?code=USFDA_17 
	http://service.govdelivery.com/service/subscribe.html?code=USFDA_17 
	http://service.govdelivery.com/service/subscribe.html?code=USFDA_17 


	Carol .Yun -S. 
	Labeling Project Manager Division of Labeling Review Office of Regulatory Operations Office of Generic Drugs Center for Drug Evaluation and Research 
	FDA FAX..
	OFFICE OF GENERIC DRUGS, CDER, FDA Document Control Room,  Metro Park North VII 7620 Standish Place Rockville, Maryland 20855 
	Figure
	TO: ZYDUS PHARMACEUTICALS USA INC TEL: 609-730-1900 
	ATTN:  G. Srinivas FAX: 609-730-1999 
	This facsimile is in reference to your abbreviated new drug application(s), submitted pursuant to Section 505(j) of the Federal Food, Drug, and Cosmetic Act. 
	This facsimile is to be regarded as an official FDA communication and unless requested, a hard copy will not be mailed. 
	Pages (including cover): 
	4 

	SPECIAL INSTRUCTIONS: 
	THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM DISCLOSURE UNDER APPLICABLE LAW. 
	If received by someone other than the addressee or a person authorized to deliver this document to the addressee, you are hereby notified that any disclosure, dissemination, copying, or other action to the content of this communication is not authorized.  If you have received this document in error, please immediately notify us by telephone and return it to us by mail at the above address. 
	M E M O R A N D U M DEPARTMENT OF HEALTH AND HUMAN SERVICES        PUBLIC HEALTH SERVICE FOOD AND DRUG ADMINISTRATION      CENTER FOR DRUG EVALUATION AND RESEARCH 
	DATE: .March 12, 2012 .
	TO: .Associate Director .International Operations Drug Group .Division of Foreign Field Investigations .
	From: .Sam H. Haidar, Ph.D., R.Ph. .Chief, Bioequivalence Investigations Branch .Division of Bioequivalence and GLP Compliance (DBGC) .Office of Scientific Investigations (OSI) .
	SUBJECT: .FY 2012, High Priority Pre-Approval Data Validation .Inspection, Bioresearch Monitoring, Human Drugs, CP .7348.001 .
	RE: ANDA 203-286 .DRUG: Mesalamine Delayed Release Tablets, USP, 800 mg .SPONSOR: Zydus Pharmaceuticals USA, Inc. .
	This memo requests an inspection of the  portions of .the following bioequivalence studies. The site and sponsor .should not be informed in advance of the application, drug name, .the study to be inspected, or the focus of the inspection. The .information will be provided to the sites at the inspection .opening meeting. .
	analytical

	: MSN-P0-732 .
	Study Number

	: Single Dose, Partial Replicate, Crossover .Comparative Bioavailability Study of .Mesalamine 800 mg Delayed-Release Tablets in .Healthy Male and Female Volunteers under .Fasting State .
	Study Title

	: MSN-P0-733 .
	Study Number

	: Single Dose, Partial Replicate, Crossover .Comparative Bioavailability Study of .Mesalamine 800 mg Delayed-Release Tablets in .Healthy Male and Female Volunteers under Fed .State .
	Study Title

	Page 2 – BIMO Assignment, ANDA 203-286, Mesalamine Delayed Release Tablets, USP, 800 mg 
	Analytical Site: Contact Person: Analytical Method: The inspection should evaluate this 
	possibility. In addition, OSI may identify another study at this .facility in order to evaluate overall data integrity. .
	In addition to the above items, all pertinent items related to .the analytical method for the measurement of mesalamine .concentrations should be examined and the sponsor’s data should .be audited. The analytical data provided in the ANDA submission .should be compared with the original documents at the firm. The .method validation and the actual assay of the subject plasma .samples, as well as the variability between and within runs, QC, .stability, the number of repeat assays of the subject plasma .sample
	Following identification of the investigator, background .material will be forwarded directly. A scientist from DBGC with .specialized knowledge may participate in the inspection to .provide scientific and technical expertise. Please contact DBGC. upon receipt of this assignment to arrange scheduling of the .inspection. .
	Headquarters Contact Person: Sripal R. Mada, Ph.D. .
	(301) 
	(301) 
	(301) 
	796-4112 .

	(301)
	(301)
	 796-3326 .


	DFFI Contact Person: Arindam Dasgupta, Ph.D. .
	Page 3 – BIMO Assignment, ANDA 203-286, Mesalamine Delayed 
	Release Tablets, USP, 800 mg 
	cc: .CDER OSI PM TRACK .OSI/DBGC/Haidar/Skelly/Mada/Dejernett/Dasgupta/CF .HFC-130/ORA HQ DFFI IOB BIMO .OGD/DBE2/Davit/Mahadevan .Draft: SRM 03/09/2012 .Edit: MFS 03/09/2012; 03/12/2012 .DSI: 6322; O:\BE\assigns\bio203286.doc .FACTS: 1391158. 
	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	SRIPAL R MADA 03/12/2012 
	MICHAEL F SKELLY 03/12/2012 Skelly signing on behalf of Dr. Haidar 
	BIOEQUIVALENCE AMENDMENT. 
	ANDA 203286 
	OFFICE OF GENERIC DRUGS, CDER, FDA Document Control Room, Metro Park North VII 7620 Standish Pl. Rockville, MD 20855-2810 
	Figure
	APPLICANT: Zydus Pharmaceuticals (USA) Inc. 
	APPLICANT: Zydus Pharmaceuticals (USA) Inc. 
	APPLICANT: Zydus Pharmaceuticals (USA) Inc. 
	TEL: (609) 730-1900 

	ATTN: G. Srinivas 
	ATTN: G. Srinivas 
	FAX: (609) 730-1999 

	FROM: Chitra Mahadevan 
	FROM: Chitra Mahadevan 
	FDA CONTACT PHONE: (240) 276-8817 

	Dear Sir: 
	Dear Sir: 


	This facsimile is in reference to the bioequivalence data submitted on July 12, 2011, pursuant to Section 505(j) of the Federal Food, Drug, and Cosmetic Act for Mesalamine Delayed Release Tablets USP, 800 mg.  
	The Division of Bioequivalence II has completed its review of the submission referenced above and has identified deficiencies which are presented on the attached page.  This facsimile is to be regarded as an official FDA communication and unless requested, a hard-copy will not be mailed. 
	You should submit a response to these deficiencies in accord with 21 CFR 314.96.  Your amendment should respond to all the deficiencies listed. Facsimiles or partial replies will not be considered for review. Your cover letter should clearly indicate: 
	Bioequivalence Long Term Stability 
	If applicable, please clearly identify any new studies (i.e., fasting, fed, multiple dose, dissolution data, waiver or dissolution waiver) that might be included for each strength.  We also request that you include a copy of this communication with your response. 
	Please submit a copy of your amendment in an archival (blue) jacket and unless submitted electronically through the gateway, a review (orange) jacket. Please direct any questions concerning this communication to the project manager identified above. 
	Please remember that when changes are requested to your proposed dissolution methods and/or specifications by the Division of Bioequivalence II, an amendment to the Division of Chemistry should also be submitted to revise the release and stability specification.  We also recommend that supportive dissolution data or scientific justification be provided in the CMC submission to demonstrate that the revised dissolution specification will be met over the shelf life of the drug product. 
	SPECIAL INSTRUCTIONS: 
	SPECIAL INSTRUCTIONS: 

	Effective , the new mailing address for Abbreviated New Drug Application (ANDA) Regulatory Documents is: 
	01-Aug-2010

	Office of Generic Drugs .Document Control Room, Metro Park North VII .7620 Standish Place .Rockville, Maryland 20855-2810 .
	ANDAs will only be accepted at the new mailing address listed above. For further information, please refer to the following websites prior to submitting your ANDA Regulatory documents: Office of Generic Drugs (OGD):  or Federal Register: 
	http://www.fda.gov/cder/ogd
	http://www.fda.gov/cder/ogd

	/ 
	http://www.gpoaccess.gov/fr


	Please submit your response in electronic format.  This will improve document availability to review staff. 
	Please submit your response in electronic format.  This will improve document availability to review staff. 

	THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM DISCLOSURE UNDER APPLICABLE LAW. 
	If received by someone other than the addressee or a person authorized to deliver this document to the addressee, you are hereby notified that any disclosure, dissemination, copying, or other action to the content of this communication is not authorized  If you have received this document in error, please immediately notify us by telephone and return it to us by mail at the above address 
	BIOEQUIVALENCE DEFICIENCIES .
	ANDA: 
	ANDA: 
	ANDA: 
	203286 

	APPLICANT: 
	APPLICANT: 
	Zydus Pharmaceuticals (USA) Inc. 

	DRUG PRODUCT: 
	DRUG PRODUCT: 
	Mesalamine Delayed Release Tablets USP, 800 mg 


	The Division of Bioequivalence II (DB II) has completed its .review of the dissolution testing portion of your submission .acknowledged on the cover sheet. The review of the .bioequivalence (BE) studies will be conducted later. The .following deficiency has been identified: .
	The submitted Long Term Storage Stability (LTSS) data is not .sufficient to cover the maximum storage period of the fasting .(#MSN-P0-732) and fed (#MSN-P0-733) bioequivalence (BE) studies. .Please submit sufficient LTSS to cover at least the maximum .storage period (116 days) for the mesalamine fasting and fed BE .study samples. .
	Sincerely yours, .
	{See appended electronic signature page} .
	Barbara M. Davit, Ph.D., J.D. .   Acting Director .Division of Bioequivalence II .   Office of Generic Drugs .Center for Drug Evaluation and Research .
	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	BARBARA M DAVIT 03/08/2012 
	OSI Consult Request for Biopharmaceutical Inspections Date March 6, 2012 Subject Request for Biopharmaceutical Inspections (BE) Addressed to Sam H. Haidar, Ph.D., R.Ph. Chief, Bioequivalence Investigations Branch Division of Bioequivalence and GLP Compliance Office of Scientific Investigations Consulting Office/Division OGD/DB2 Project Manager Mahadevan, Chitra Application Type PE PF AR? 0 Yes [gl No D NDA D BLA [gi ANDA Application Number 203286 Drug Product Mesalamine Delayed Release Tablets USP, 800 mg S
	OSI Consult Request for Biopharmaceutical Inspections Date March 6, 2012 Subject Request for Biopharmaceutical Inspections (BE) Addressed to Sam H. Haidar, Ph.D., R.Ph. Chief, Bioequivalence Investigations Branch Division of Bioequivalence and GLP Compliance Office of Scientific Investigations Consulting Office/Division OGD/DB2 Project Manager Mahadevan, Chitra Application Type PE PF AR? 0 Yes [gl No D NDA D BLA [gi ANDA Application Number 203286 Drug Product Mesalamine Delayed Release Tablets USP, 800 mg S
	OSI Consult Request for Biopharmaceutical Inspections Date March 6, 2012 Subject Request for Biopharmaceutical Inspections (BE) Addressed to Sam H. Haidar, Ph.D., R.Ph. Chief, Bioequivalence Investigations Branch Division of Bioequivalence and GLP Compliance Office of Scientific Investigations Consulting Office/Division OGD/DB2 Project Manager Mahadevan, Chitra Application Type PE PF AR? 0 Yes [gl No D NDA D BLA [gi ANDA Application Number 203286 Drug Product Mesalamine Delayed Release Tablets USP, 800 mg S


	Inspection Request Detail (All fields should be fill out completely) Studv #1 Study Number MSN-P0-732 Study Title Fasting BE Study Study Type [gl In vivo BE I D In vitro BE I D Permeability I D Others (specify) n Inspection Reauest -Clinical Site jg! lnsoection Reauest -Analvtical Site Facility #1 b)(4) Name: Address: (Tel) (Fax) Clinical Investigator: ,_Pdncioal Analvtical lnvestiaator· (b)(4) (email) Facility #2 Facility #2 Name: (if applicable) Name: (if applicable) Address: Address: (Tel) (Tel) (Fax) (F
	Studv #2 
	Studv #2 
	Studv #2 

	Study Number 
	Study Number 
	MSN-P0-733 

	Study Title 
	Study Title 
	Fed BE Study 

	Study Type 
	Study Type 
	~In vivo BE I D In vitro BE I D Permeability I D Others (specify) 

	D Inspection Request -Clinical Site 
	D Inspection Request -Clinical Site 
	[gl Inspection Request -Analytical Site 

	Facility #1 Name: (or indicate if same as above) Address: (Tel) (Fax) 
	Facility #1 Name: (or indicate if same as above) Address: (Tel) (Fax) 
	Facility #1 Name: Same as above Address: (Tel) (Fax) 

	Clinical Investigator: (email) 
	Clinical Investigator: (email) 
	j:(incioal Analvtical lnvestiaator: (b)(4) 

	Facility #2 Name: (if applicable) Address: (Tel) (Fax) Clinical Investigator: (email) 
	Facility #2 Name: (if applicable) Address: (Tel) (Fax) Clinical Investigator: (email) 
	Facility #2 Name: (if applicable) Address: (Tel) (Fax) Principal Analytical Investigator: (email) 

	Check one: 0 Routine inspection D For cause 
	Check one: 0 Routine inspection D For cause 
	Check one: (g!Routine inspection D For cause 

	(please include specific review concerns or items to be addressed during the inspection in the appendix below) 
	(please include specific review concerns or items to be addressed during the inspection in the appendix below) 

	D Study Report: (location, eg., 5.3.1.2) 
	D Study Report: (location, eg., 5.3.1.2) 
	LJ Validation Report: (eg. , 5.3.1.2) D Bioanalytical Report: (eq., 5.3.1.4) 


	Note: International inspection requests or requests for five or more inspections require sign-off by the ONO Division Director and forwarding through the Director, OSI. 
	I. Appendix 
	Specific Items To be Addressed During the Inspection 
	Specific Items To be Addressed During the Inspection 
	Specific Items To be Addressed During the Inspection 

	Please conduct a new routine inspection of the analytical site only. The last inspection request was made in February 2009. 
	Please conduct a new routine inspection of the analytical site only. The last inspection request was made in February 2009. 


	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	CHITRA MAHADEVAN 03/06/2012 
	BARBARA M DAVIT 03/08/2012 
	Figure
	DEPARTMENT OF HEALTH & HUMAN SERVICES. 
	Food and Drug Administration Rockville, MD 20857 
	ANDA 203286 
	Zydus Pharmaceuticals (USA) Inc.Attention: G. Srinivas 73 Route 31 North Pennington, NJ 08534 
	Dear Sir: 
	We acknowledge the receipt of your abbreviated new drug applicationsubmitted pursuant to Section 505(j) of theFederal Food, Drug and Cosmetic Act. 
	NAME OF DRUG: Mesalamine Delayed-release Tablets USP, 800 mg 
	DATE OF APPLICATION: July 12, 2011 
	DATE (RECEIVED) ACCEPTABLE FOR FILING: July 13, 2011 
	You have filed a Paragraph IV patent certification, in accordance with21 CFR 314.94(a)(12)(i)(A)(4) and Section 505(j)(2)(A)(vii)(IV) of theAct. Please be aware that you need to comply with the noticerequirements, as outlined below. In order to facilitate review of this application, we suggest that you follow the outlined proceduresbelow: 
	CONTENTS OF THE NOTICE 
	You must cite section 505(j)(2)(B)(ii) of the Act in the notice andshould include, but not be limited to, the information as described in21 CFR 314.95(c). 
	SENDING THE NOTICE 
	In accordance with 21 CFR 314.95(a): 
	• Send notice by U.S. registered or certified mail withreturn receipt requested to each of the following: 
	1) .Each owner of the patent or the representativedesignated by the owner to receive the notice; 
	2) .The holder of the approved application under section505(b) of the Act for the listed drug claimed by thepatent and for which the applicant is seekingapproval. 
	3) .An applicant may rely on another form ofdocumentation only if FDA has agreed to suchdocumentation in advance. 
	DOCUMENTATION OF NOTIFICATION/RECEIPT OF NOTICE 
	You must submit an amendment to this application with the following: 
	•. 
	•. 
	•. 
	In accordance with 21 CFR 314.95(b), provide astatement certifying that the notice has been providedto each person identified under 314.95(a) and thatnotice met the content requirements under 314.95(c). 

	•. 
	•. 
	In accordance with 21 CFR 314.95(e), providedocumentation of receipt of notice by providing a copyof the return receipt or a letter acknowledgingreceipt by each person provided the notice. 

	•. 
	•. 
	A designation on the exterior of the envelope andabove the body of the cover letter should clearlystate "PATENT AMENDMENT". This amendment should be submitted to your application as soon as documentationof receipt by the patent owner and patent holder isreceived. 


	DOCUMENTATION OF LITIGATION/SETTLEMENT OUTCOME 
	You are requested to submit an amendment to this application that isplainly marked on the cover sheet “PATENT AMENDMENT” with thefollowing: 
	•. 
	•. 
	•. 
	If litigation occurs within the 45-day period asprovided for in section 505(j)(4)(B)(iii) of the Act,we ask that you provide a copy of the pertinentnotification. 

	•. 
	•. 
	Although 21 CFR 314.95(f) states that the FDA willpresume the notice to be complete and sufficient, weask that if you are not sued within the 45-day period,that you provide a letter immediately after the 45 dayperiod elapses, stating that no legal action was takenby each person provided notice. 

	•. 
	•. 
	You must submit a copy of a court order or judgment ora settlement agreement between the parties, whicheveris applicable, or a licensing agreement between youand the patent holder, or any other relevantinformation. We ask that this information be submitted promptly to the application. 


	If you have further questions you may contact Martin Shimer, Chief,Regulatory Support Branch, at (240) 276-8675. 
	We will correspond with you further after we have had the opportunityto review the application. 
	Please identify any communications concerning this application withthe ANDA number shown above. 
	Should you have questions concerning this application, contact: 
	Project Manager240-276-8555 
	Frank J. Nice 

	Sincerely yours, 
	{See appended electronic signature page} 
	Wm Peter Rickman Director Division of Labeling and Program SupportOffice of Generic DrugsCenter for Drug Evaluation and Research 
	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	MARTIN H Shimer 09/09/2011 Signing for Wm Peter Rickman 
	ANDA FILING CHECKLIST 
	(CTD or eCTD FORMAT) .FOR COMPLETENESS AND ACCEPTABILITY of an APPLICATION .
	ANDA: 203286 APPLICANT: ZYDUS PHARMACEUTICALS (USA) INC. RELATED APPLICATION(S): NA 
	DRUG NAME: MESALAMINE DOSAGE FORM: DELAYED-RELEASE TABLETS USP, 800 MG 
	LETTERDATE: JULY 12, 2011 RECEIVED DATE: JULY 13, 2011 
	~P-IV 
	[gl FIRST GENERJC D EXPEDITED REVIEW REQUEST (Approved/Denied) 0PEPFAR 
	Electronic or Paper Submission: Gateway .Type II DMF# MESALAMINE -22999 (8/3/2009) 
	BASIS OF SUBMISSION: NDA/ANDA: 21-830 FIRM: WARNER CIDLCOTT RLD: ASACOL HD 
	**Document Room Note: for New Strength amendments and supplements, ifspecific reviewer(s) have all'eady been assigned for the original, please assign to those reviewer(s) instead of the default random team(s). 
	Review Tearn: 
	CHEM Team: DC2 TM 21 l'XIActivitv 
	CHEM Team: DC2 TM 21 l'XIActivitv 
	CHEM Team: DC2 TM 21 l'XIActivitv 
	Bio Team: DBE 2 TM7: Xiaojian Jiang l'XIActivitv 

	CHEM Team Leader: Radhika Rajagopalan [gl No Assignment Needed in DARRTS 
	CHEM Team Leader: Radhika Rajagopalan [gl No Assignment Needed in DARRTS 
	Bio PM: Chitra Mahadevan DFYI 

	CHEM RPM: Frank J. Nice l'XI FYI 
	CHEM RPM: Frank J. Nice l'XI FYI 
	Clinical Endpoint Team: (No) 0Activity 

	DMF Review Team Leader: Aloka Srinivasan [gl FYI 
	DMF Review Team Leader: Aloka Srinivasan [gl FYI 

	Labeling Reviewer: Park, Sarah [g!Activity 
	Labeling Reviewer: Park, Sarah [g!Activity 
	Micro Review: (No) 0Activity 


	Regulato1y Reviewer: Johnny Young 
	Regulato1y Reviewer: Johnny Young 
	Regulato1y Reviewer: Johnny Young 
	Recommendation: 

	Date: September 2, 2011 
	Date: September 2, 2011 
	~FILE D REFUSE to RECEIVE 


	Comments: EC-1 YES Therapeutic Code: 8015651 ULCERATIVE COLITIS On Cards: YES Archival copy: ELECTRONIC (GATEWAY) Sections: I 
	• .
	• .
	• .
	For More Information on Submission of an ANDA in Electronic Commocument (eCTD) Fo1·mat please go to: 
	n Technic.al Do
	http://-www.fda.gov/c.der/regulatorv/e1·sr/ectd.htm 


	• .
	• .
	For a Comprehensive Table of Contents Headings and please go to: 
	Hie1·a1·c.hy 
	http://www.fda.gov/cder/regulatorv/et's1·/5640CTOC-vl.2.pdf 


	• .
	• .
	For more CTD and eCTD informational links see the final page of the ANDA Cheddist 

	• .
	• .
	A model Quality Overall Summa1-y for an immediate release tablet and an extended release capsule c.an be found on the OGD webpage 
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	Figure

	 3. Edit Contacts Database with Bioequivalence Recordation where applicable 
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	Signed and Completed Application Form (356h) (Rx/OTC Status) Yes .(original signature) .
	1.1 
	Establishment Information: Yes
	Establishment Information: Yes
	1.1.2 

	1. 
	1. 
	1. 
	Drng Substance Manufacturer 

	2. 
	2. 
	Drng Product Manufacturer 

	3. 
	3. 
	Outside Testing Facility(ies) 


	Cover Letter Yes
	Cover Letter Yes
	1.2 

	Form FDA 3674 .@Il B
	Form FDA 3674 .@Il B
	1.2.1 

	Table of Contents (paper submission only) NIA 
	* 
	Field Copy Certification (NIA for E-Submissions) NIA 
	(original signature) 
	1.3.2 
	Debarment Certification-GD EA (Generic Drng Enforcement Act)IOther: .(no qualifying statement) .
	1.3.3 
	1. 
	1. 
	1. 
	Debannent Ce1tification ( 01iginal signature) Yes 

	2. 
	2. 
	List of Convictions statement (original sienature) Yes 


	Financial Certifications 
	Bioavailability/Bioequivalence Financial Ce1t ification (F01m FDA 3454) Yes 
	Disclosure Statement (Fonn FDA 3455) NIA 
	1.3.4 
	Patent Information 
	No unexpired exclusivity Patents listed for the RLD in the Electronic Orange Book Approved Drng Products with Therapeutic Equivalence Evaluations Patent Certification 
	1.3.5 
	1. 
	1. 
	1. 
	Patentnumber(s) III: '170, '171; IV: '662 

	2. .
	2. .
	Paragrcr (Check all ce1tifications thaw ply) .MOU PI D PIT D PIII 1:8:1 PIV (Statement ofNotification) 1:8:1 .

	3. 
	3. 
	Expiration ofPatent(s): 1111512021 


	a. 
	a. 
	a. 
	Pediatric exclusivity submitted? No 

	b. 
	b. 
	Expiration ofPediatiic Exclusivity? NIA 


	4. Exclusivity Statement: State marketing intentions? 
	Patent and Exclusivity Search Results from query on Appl No 021830 Product 001 in the OB Rx list. 
	<> 
	Appl Prod Patent Patent Drng Substance Drng Product Patent Use D ~list No No No Expiration Claim Claim Code Req 
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	N021830 001 5541170 Jul 30, 2013 .y U -141 
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	N021830 001 5541171 Jul 30, 2013 .!L,;..!il 
	N021830 001 6893662 Nov 15, 2021 .y !L,;..!il 
	Rererence ID: 
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	Appl No Prod No Exclusivity Code Exclusivity Expiration N021830 001 NP May 29, 2011 

	1.4.1 
	1.4.1 
	References Letters of Authorization 1. DMF letters of authorization a. Type II DMF authorization letter(s) or synthesis for Active Pharmaceutical Ingredient  Yes b. Type II DMF# MESALAMINE - 22999 c. Type III DMF authorization letter(s) for container closure Yes 2. US Agent Letter of Authorization (U.S. Agent [if needed, countersignature  on 356h])  N/A 

	1.12.4 
	1.12.4 
	Request for Comments and Advice - Proprietary name requested  No If Yes, did the firm provide the request as a separate electronic amendment labeled “Proprietary Name Request” at initial time of filing 1. Yes N/A 2. No - contact the firm to submit the request as a separate electronic     amendment. 

	1.12.11 
	1.12.11 
	Basis for Submission NDA#: 21-830 Ref Listed Drug: ASACOL HD Firm:  WARNER CHILCOTT ANDA suitability petition required? No If Yes, provide petition number and copy of approved petition ANDA Citizen’s Petition Required?  No If Yes, provide petition number and copy of petition 
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	1.12.12 
	1.12.12 
	Comparison between Generic Drug and RLD-505(j)(2)(A) 1. Conditions of use  x 2. Active ingredients  x 3. Inactive ingredients x 4. Route of administration x 5. Dosage Form x 6. Strength x 

	1.12.14 
	1.12.14 
	Environmental Impact Analysis Statement (cite 21CFR 25.31, if applicable) Yes 

	1.12.15 
	1.12.15 
	Request for Waiver Request for Waiver of In-Vivo BA/BE Study(ies)  N/A 
	180s, BPs, bulk 

	1.14.1 
	1.14.1 
	Draft Labeling (Multi Copies N/A for E-Submissions) 1.14.1.1  4 copies of draft for paper submission only (each strength and    container) Yes 1.14.1.2  1 side by side labeling comparison of containers and carton  with all differences visually highlighted and annotated  Yes 1.14.1.3 1 package insert (content of labeling) and SPL submitted  electronically Yes 

	1.14.3 
	1.14.3 
	Listed Drug Labeling 1.14.3.1 1 side by side labeling (package and patient insert) comparison with all differences visually highlighted and annotated  Yes 1.14.3.3 RLD package insert, 1 RLD label and 1 RLD container label Yes 
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	2.3 
	2.3 
	Quality Overall Summary (QOS)   E-Submission:  PDF Yes Word Processed e.g., MS Word  Yes A model Quality Overall Summary for an immediate release tablet and an extended release capsule can be found on the OGD webpage http://www fda.gov/cder/ogd/ Question based Review (QbR) Yes 2.3.S Drug Substance (Active Pharmaceutical Ingredient) Yes 2.3.S.1 General Information 2.3.S.2 Manufacture 2.3.S.3 Characterization 2.3.S.4 Control of Drug Substance 2.3.S.5 Reference Standards or Materials 2.3.S.6 Container Closure 

	2.7 
	2.7 
	Clinical Summary (Bioequivalence)Model BE Data Summary Tables E-Submission:  PDF Yes Word Processed: e.g., MS Word Yes 2.7.1 Summary of Biopharmaceutic Studies and Associated Analytical  Methods 2.7.1.1 Background and Overview Table 1. Submission Summary Yes Table 4. Bioanalytical Method Validation Yes Table 6. Formulation Data Yes 2.7.1.2 Summary of Results of Individual Studies Table 5. Summary of In Vitro Dissolution Yes 2.7.1.3 Comparison and Analyses of Results Across Studies Table 2. Summary of Bioava
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	3.2.S.1 
	3.2.S.1 
	General Information (Do not refer to DMF)  Yes 3.2.S.1.1 Nomenclature 3.2.S.1.2 Structure 3.2.S.1.3 General Properties 

	3.2.S.2 
	3.2.S.2 
	Manufacturer Drug Substance (Active Pharmaceutical Ingredient) 1. Name and Full Address(es)of the Facility(ies) x 2. Contact name, phone and fax numbers, email address Yes 3. Specify Function or Responsibility Yes 4. Type II DMF number for API  22999 5. CFN or FEI numbers  x 

	3.2.S.3 
	3.2.S.3 
	Characterization Yes Provide the following in tabular format: 1. Name of Impurity(ies) 2. Structure of Impurity(ies) 3. Origin of Impurity(ies) 

	3.2.S.4 
	3.2.S.4 
	Control of Drug Substance (Active Pharmaceutical Ingredient) 3.2.S.4.1 Specification  Yes Testing specifications and data from drug substance manufacturer(s)  3.2.S.4.2 Analytical Procedures  Yes 3.2.S.4.3 Validation of Analytical Procedures (API that is USP or reference made to DMF, must provide verification of USP or DMF procedures) Yes 1. Spectra and chromatograms for reference standards and test samples Yes 2. Samples-Statement of Availability and Identification of: a. Drug Substance  Yes b. API lot num

	3.2.S.5 
	3.2.S.5 
	Reference Standards or Materials (Do not refer to DMF) Yes 
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	3.2.S.6 
	Container Closure Systems Yes 
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	Stability 1. Retest date or expiration date of API Yes 
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	3.2.P.1 Description and Composition of the Drug Product 
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	Unit composition with indication of the function of the inactive .ingredient(s) Yes .
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	Inactive ingredients and amounts are appropriate per IIG (per/dose        .justification) Yes. 
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	Pharmaceutical Development Report  Yes 
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	 (Finished Dosage Manufacturer and Outside Contract Testing Laboratories) 
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	2. 
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	Contact name, phone and fax numbers, email address Yes 
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	5. 
	5. 
	CFN or FEI numbers x 


	3.2.P.3.2 Batch Formula Yes 
	3.2.P.3.3 Description of Manufacturing Process and Process Controls
	 1.
	 1.
	 1.
	 Description of the Manufacturing Process Yes

	 2.
	 2.
	 Master Production Batch Record(s) for largest intended production runs .     (no more than  10x pilot batch) with equipment specified  x .

	3.
	3.
	 Master packaging records for intended marketing container(s)  Yes

	 4.
	 4.
	 If sterile product N/A 

	5.
	5.
	 Reprocessing Statement (cite 21CFR 211.115, submitted by the drug .     product manufacturer and the applicant, if different entities)  Yes. 


	3.2.P.3.4 Controls of Critical Steps and Intermediates Yes 
	3.2.P.3.5 Process Validation and/or Evaluation 
	1. 
	1. 
	1. 
	Microbiological sterilization validation N/A 

	2. 
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	Filter validation (if aseptic fill) N/A 


	3.2.P.4 Controls of Excipients (Inactive Ingredients) Source of inactive ingredients identified Yes 
	3.2.P.4.1 Specifications
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	 Testing specifications (including identification and characterization)  Yes 
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	3.2.P.5 
	3.2.P.5 
	Controls of Drug Product 3.2.P.5.1 Specification(s)  Yes 3.2.P.5.2 Analytical Procedures Yes 3.2.P.5.3 Validation of Analytical Procedures (if using USP procedure, must provide verification of USP procedure)  Yes Samples - Statement of Availability and Identification of: 1. Finished Dosage Form Yes    2. Lot number(s) and strength of Drug Product(s) EMK150 3.2.P.5.4 Batch Analysis Certificate of Analysis for Finished Dosage Form Yes 3.2.P.5.5 Characterization of Impurities  Yes 3.2.P.5.6 Justification of Sp

	3.2.P.7 
	3.2.P.7 
	Container Closure System 1. Summary of Container/Closure System (if new resin, provide data)  Yes 2. Components Specification and Test Data  Yes 3. Packaging Configuration and Sizes 4. Container/Closure Testing (recommended additional testing for all plastic)Yes a. Solid Orals: water permeation, light transmissionYes b. Liquids: leachables, extractables, light transmissionN/A 5. Source of supply and suppliers address  Yes 

	3.2.P.8 
	3.2.P.8 
	3.2.P.8.1 Stability (Finished Dosage Form) 1. Stability Protocol submitted  Yes 2. Expiration Dating Period 3.2.P.8.2 Post-approval Stability and Conclusion Post Approval Stability Protocol and Commitments Yes 3.2.P.8.3 Stability Data 1. Accelerated stability data         a. four (4) time points 0,1,2,3 Yes -OR-b. three (3) time points 0,3,6 (if 3 time points for accelerated stability data are submitted then provide 3 exhibit batches along with 12 months of room temperature stability data –Refer to Guidance
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	3.2.R Drug Substance 
	3.2.R Drug Substance 
	3.2.R.1.S Executed Batch Records for drug substance (if available)  Select 3.2.R.2.S Comparability Protocols  Select 3.2.R.3.S Methods Validation Package Yes Methods Validation Package (3 copies for paper and N/A for E-Submissions) (Required for Non-USP drugs) 
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	3.2.R Drug Product 
	3.2.R Drug Product 
	3.2.R.1.P.1 Executed Batch Records Copy of Executed Batch Record with Equipment Specified, including Packaging Records (Packaging and Labeling Procedures) Batch Reconciliation and Label Reconciliation  Yes a. Theoretical Yield b. Actual Yield c. Packaged Yield Bulk Package Reconciliation required if bulk packaging is used to achieve the minimum package requirement. Provide the following information in their respective sections: a. Bulk Package Label (1.14.1) Yes b. Bulk Package Stability (accelerated stabil
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	COMMENT (S) 

	5.2 
	5.2 
	Tabular Listing of Clinical Studies Yes 

	5.3.1 
	5.3.1 
	Bioavailability/Bioequivalence 

	(complete 
	(complete 
	1. Formulation data same? 

	study data) 
	study data) 
	a. Comparison of all Strengths (check propo1tionality ofmultiple strengths) NIA b. Parenterals, Ophthalmics, Otics and Topicals (21CFR314.94 (a)(9)(iii)-(v) NIA 2. Lot Numbers and strength of Products used in BE Study(ies) EMK 150 3. Study Type: IN-VIVO PK STUDY(IES) (Continue with the aooropriate study type box below) 

	TR
	5.3.1.2 Comparative BA/BE Study Reports 1. Study(ies) meets BE criteria (90% CI of80-125, C max, AUC) Select 2. Summa1y Bioequivalence tables: Table 10. Study infonnation Yes Table 12. Dropout Infonnation Yes Table 13. Protocol Deviations Yes 5.3.1.3 In Vitro-In-Vivo Correlation Study Reports 1. Summa1y Bioequivalence tables Yes Table 11 . Product Infonnation Yes Table 16. Composition ofMeal Used in Fed Bioequivalence Study Yes 5.3.1.4 Reports of Bioanalytical and Analytical Methods for Human Studies 1. Sum

	5.4 
	5.4 
	Literature References 

	TR
	Possible Study Types: 


	Study Type 
	Study Type 
	Study Type 
	IN-VIVO BE STUDY(IES) with PK ENDPOINTS (i.e., fasting/fed/sprinkle) FASTING AND FED ON 800 MG 1. Study(ies) meets BE criteria (90% CI ofS0-125, C max, AUC) Select 2. EDR Email: Data Files Submitted Yes 3. In-Vitro Dissolution Yes 
	12 -unit in 3.2.P.2 

	Study Type 
	Study Type 
	IN-VIVO BE STUDY with CLINICAL ENDPOINTS 1. Properly defined BE endpoints ( eval. by Clinical Team) Select 2. Summary results meet BE criteria: 90% CI ofthe propo1t ional difference in success rate between test and reference must be within (-0.20, +o.20) for a binary/dichotomous endpoint. For a continuous endpoint, the test/reference ratio ofthe mean result must be \¥-ithin (0.80,1.25) Select 3. Summa1y results indicate superiority ofactive treatments (test & reference) over vehicle/placebo (p<0.05) (eval. 

	Study Type 
	Study Type 
	IN-VITRO BE STUDY(IES) (i.e., in vitrn binding assays) Select 1. Study(ies) meets BE criteria (90% CI of80-125) Select 2. EDR Email: Data Files Submitted Select 3. In-Vitro Dissolution Select 

	Study Type 
	Study Type 
	NASALLY ADMINISTERED DRUG PRODUCTS 1. Solutions (Q1/Q2 sameness) Select a. In-Vitro Studies (Dose/Spray Content Unifonnity, Droplet/Drug Particle Size Distrib., Spray Pattern, Phune Geometiy, Priming & Repriming) Select 2. Suspensions (Q1/Q2 sameness): a. In-Vivo PK Study Select 1. Study(ies) meets BE Criteria (90% CI ofS0-125, C max, AUC) Select 2. EDR Email: Data Files Submitted Select b. In-Vivo BE Study with Clinical End Points Select 1. Properly defined BE endpoints ( eval. by Clinical Team) Select 2. 

	Study Type 
	Study Type 
	IN-VIVO BE STUDY(IES) with PD ENDPOINTS (e.g., topical corticosteroid vasoconstrictor studies) 1. Pilot Study (determination ofED50) Select 2. Pivotal Study (study meets BE criteria 90%CI ofS0-125) Select 

	Study Type 
	Study Type 
	TRANSDERMAL DELIVERY SYSTEMS 1. In-Vivo PK Study Select a. Study(ies) meet BE Criteria (90% CI ofS0-125, C max, AUC) Select b. In-Vitro Dissolution Select c. EDR Email: Data Files Sub1nitted Select 2. Adhesion Study Select 3. Skin Itritation/Sensitization Study Select 
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	Pre-screening of Patients 
	Pre-screening of Patients 
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	Table
	TR
	Study Reports 5.3.1.2.3. Study Report Body: 5312­stud-info-formu-data: 9.3. Selection of study populations 

	Chromatograms 
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	5.3 CLINICAL STUDY REPORTS 5.3.1 Reports of Biopharmaceutic Studies 5.3.1.2.Comparative BA and BE Study Reports 5.3.1.2.25. Individual Subject Data Listing 5.3.1.2.25.2.1. Data Listing Dataset: 
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	Table
	TR
	Mesalamine-Fasting-drug 1 Mesalamine-Fasting-drug 2 Mesalamine-Fed-drug 1   Mesalamine-Fed-drug 2  

	Randomization Schedule 
	Randomization Schedule 
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	5.3 CLINICAL STUDY REPORTS 5.3.1 Reports of Biopharmaceutic Studies 5.3.1.2.Comparative BA and BE Study Reports 5.3.1.2.17 Protocol Deviations: fasting-protocol-deviation fed-protocol-deviation 
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	5.3 CLINICAL STUDY REPORTS 5.3.1 Reports of Biopharmaceutic Studies 5.3.1.2.Comparative BA and BE Study Reports 5.3.1.2.3. Study Report Body: 5312-summ-bioequi-tables (fasting and fed studies) 
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	5.3 CLINICAL STUDY REPORTS 5.3.1 Reports of Biopharmaceutic Studies 5.3.1.2.Comparative BA and BE Study Reports 5.3.1.2.3. Study Report Body: 5312-summ-bioequi-tables (fasting and fed studies) 

	Study Investigators 
	Study Investigators 
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	5.3 CLINICAL STUDY REPORTS 5.3.1 Reports of Biopharmaceutic Studies 5.3.1.2.Comparative BA and BE Study Reports 5.3.1.2.7 List Description Investigator Site: fasting-stud-rep fed-stud-rep 
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	TR
	5.3.1.2.24. Case Report Form 

	Clinical Raw Data 
	Clinical Raw Data 
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	5.3 CLINICAL STUDY REPORTS 5.3.1 Reports of Biopharmaceutic Studies 5.3.1.2.Comparative BA and BE Study Reports 5.3.1.2.21 Individual Efficacy Response Data: Fasting-ind-eff-response data Fed-ind-eff-response data 
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	3. Quality 3.2.R. Regional Information 32r-regional-information 3.2.R.1.P.1 Executed Batch Records 
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	BioStudy Lot Numbers 
	BioStudy Lot Numbers 
	BioStudy Lot Numbers 
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	Statistics 
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	Summary results provided by the firm indicate studies pass BE criteria 
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	2.7.1. Summary of Biopharmaceutic Studies and Associate Analytical Methods: sum-biopharm-studies­asso-anal-meth: 2.7.1.1. Background and Overview: table 3 Statistical Summary of the Comparative BA Data (Reference scaled average BE studies) 

	Waiver requests for other strengths / supporting data 
	Waiver requests for other strengths / supporting data 
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	0 
	0 
	     N/A, there is only one strength of 800 mg in this application 


	Additional Comments regarding the ANDA: 
	1.. 
	1.. 
	1.. 
	This Application for Mesalamine Delayed Release Tablets USP, 800 mg, is based on reference listed drug (RLD) Asacol HD (mesalamine) delayed-release tablet, 800 mg, which was approved in the United States in May 29, 2008 (NDA 021830). 
	®


	2. .
	2. .
	Mesalamine Delayed Release Tablets is a locally acting aminosalicylate indicated for the treatment of moderately active ulcerative colitis.  In two citizen’s petitions, the innovators asked the Agency that the applicants for generic formulations of delayed release orally administered mesalamine drug products should show bioequivalence to Asacol and Asacol® HD based on comparative clinical endpoint studies, comparative in vitro dissolution tests, and comparative pharmacokinetic (PK) safety studies under fast
	1


	1 Docket Nos. FDA-2010-P-0111 and FDA-2008-P-0507 
	1 Docket Nos. FDA-2010-P-0111 and FDA-2008-P-0507 
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	bioequivalence for mesalamine products in addition to standard calculations ofAUC and 
	Cmax. The OGD is cmTently in the process ofposting the BE recommendation for this 
	product. In the guidance, the FDA will define the pAUC range and provide the in vitro BE 
	studies (dissolution testing) methods. 
	3. The Results of Fasting and Fed BE studies: 
	The fnm conducted single center, randomized, single dose, 3-period, 3-sequence, paiiial­reference replicated, crossover study bioequivalence studies in n01mal healthy male and female subject under Fasting and Fed conditions. 
	Table
	TR
	Mesalamine 800 m~ delayed-release tablet 1X800 mg Scaled Avera2e Bioequivalence* Fasted Bioequivalence Study (MSN-P0-732), N=88 

	Parameter 
	Parameter 
	Ratio 
	95% Upper bound CI 

	AU Ct 
	AU Ct 
	118.34% 
	-0.3629 

	AU Ci 
	AU Ci 
	116.59% 
	-0.2075 

	Cmax 
	Cmax 
	122.94% 
	-0.4024 

	TR
	Fed Bioequivalence Study (MSN-P0-733), N=83 

	Parameter 
	Parameter 
	Ratio 
	95% Upper bound CI 

	AU Ct 
	AU Ct 
	97.91% 
	-0.4230 

	AU Ci 
	AU Ci 
	95.42% 
	-0.3489 

	Cmax 
	Cmax 
	101.05% 
	-0.8187 


	*The intra-subject CVs (coefficient ofvariation) for Cmax, AUCt and AUCi exceeded 30% when administered tmder fasting and fed conditions; hence the reference-scaled average bioequivalence approach was used for Cmax, AUCO-Tmax, AUCTmax-24hrs, AUCt, and AUCi. 
	Note: Since the agency is cmTently in the process ofposting the BE guidance and there is no cleai·ly stated pAUC criteria. The pAUC calculation will be a review issue and the study is acceptable for filing at this time. 
	4. The results ofin vitro comparative BE dissolution study 
	Method: 
	Method: 
	Method: 

	Appai·atus: 
	Appai·atus: 
	USP Appai·atus 2 (paddle) 

	Pretreatment Stage: 
	Pretreatment Stage: 
	2 hours in 0.1 N HCI at 100 rpm 

	Evaluation Stagel : 
	Evaluation Stagel : 
	Each ofpH 6.0-7.5 Phosphate buffer at 50 rpm. 

	Volume: 
	Volume: 
	900 mL 


	Results: 
	Test No. 
	Test No. 
	Test No. 
	First Medium 
	Followed by Media 
	F2 

	1 
	1 
	0.1 N HCI 
	IPH 6.0 Phosphate Buffer I 
	NIA 

	2 
	2 
	0.1 N HCI 
	pH 6.5 Phosphate Buffer 
	NIA 

	TR
	3 
	0.1 N HCI 
	pH 6.8 Phosphate Buffer I 
	15.59 

	-
	-
	4 
	0.1NHCI 
	pH 7.2 Phosphate Buffer 
	62.29 

	5 
	5 
	0.1 N HCI 
	pH 7 .5 Phosphate Buffer 
	I 51.68 


	Comment 
	No individual value exceeds 1% dissolved 
	High %CV and low Concentration 
	High %CV 
	-
	BIO lG CHKLST.dot v.4/4/2003 
	Note:  The firm did not submit the in vitro comparative dissolution study for 2 hours in 0.1 N HCl followed by pH 4.5 Acetate buffer. The firm will be requested to submit the data of in vitro comparative dissolution testing in pH 4.5 Acetate buffer at the time of dissolution review. 
	5. Quality Control (QC) Dissolution study 
	USP dissolution method and specifications: 
	USP dissolution method and specifications: 
	Figure

	Dissolution Media: 
	0.1 N hydrochloric acid, 500 mL (Acid stage); .pH 6.0 Phosphate buffer, 900 mL (Buffer stage 1); and .pH 7.2 Phosphate buffer, 900 mL (Buffer stage 2) .Apparatus: USP Apparatus II (Paddle) .Speed: 100 rpm for Acid stage and for Buffer stage 1; .50 rpm for Buffer stage 2. .Times: 2 hours for Acid stage; .1 hour for Buffer stage 1; .90 minutes for Buffer stage 2.. 
	Specifications for acid and buffer stage 1: .

	Acceptance Table 
	Number Level Tested Criteria 
	1 6 No individual value exceeds 1% dissolved. .2 6 Average of the 12 units (L1 + L2) is not more than 1% dissolved, and no individual unit .is greater than 10% dissolved. .3 12 Average of the 24 units (L1 + L2 + L3) is not more than 1% dissolved, and not more .than one individual unit is greater than 10% dissolved. .
	L
	L
	L

	Specifications for the buffer stage 2: 
	Specifications for the buffer stage 2: 

	7H7NO3 is dissolved in 90 min. 
	Not less than 80% 
	(Q)
	 of the labeled amount of C

	Note:  There is a USP method for this product. The firm’s dissolution testing data with the USP method are acceptable. The firm’s proposed specification is the same as the USP specification. The data of QC dissolution testing is acceptable. 
	6. Formulation 
	BIO_1G_CHKLST.dot v.4/4/2003. 
	Comparative list of excipients used in the RLD product and the proposed Generic product along with the functions: 
	Reference Product 
	Reference Product 
	Reference Product 
	Proposed generic drug product 
	Function 

	Sodium starch glycolate 
	Sodium starch glycolate 
	Sodium Starch Glycolate, NF I \ll)l'I~ 
	(b)(4~ 
	(b)(4 

	Colloidal silicon dioxide 
	Colloidal silicon dioxide 
	Colloidal Silicon Dioxide, NF I 
	(b)(4l 

	Magnesium stearate Lactose monohydrate Povidone Talc Methacrylic acid copolymer l..lli (Eudragit S) 
	Magnesium stearate Lactose monohydrate Povidone Talc Methacrylic acid copolymer l..lli (Eudragit S) 
	Malffiesium Stearate, NF Microcrystalline Cellulose, NF L Povidone l <b><4~UsPI (b)(4~ Talc, USP Methacrylic Acid Copolymer, NFI (Eudragit sr<bf<4~ 
	(b)(4~ (b)(4)I 

	Methacrylic acid copolymerllli (Eudragit L) 
	Methacrylic acid copolymerllli (Eudragit L) 
	....... 

	Polyethylene glycol 
	Polyethylene glycol 
	Acetyltributyl Citrate, NF 

	Dibutyll 
	Dibutyll 
	(b)(41 
	---­

	.....__ 
	.....__ 
	Titanium Dioxide, USP [ l (b)(4l 
	(b)(4~ 

	Ferric oxide red and yellow Edible black ink 
	Ferric oxide red and yellow Edible black ink 
	Fe1Tic Oxide Red, NF Opacode Blaclq 
	(b)(41 


	Note: Compared to the reference fonnulation, majority ofexcipients used in the test product are the same as those presented in the reference product. 
	7. Overall Comments: 
	The Division ofBioequivalence II (DB II) acknowledge that the fnm has submitted PK data under the fasting and fed conditions, the data ofin vitro comparative dissolution study, and QC dissolution testing data to support its bioequivalence ofmesalamine delayed release tablets to reference product (RLD: Asacol® HD). The DB II found this application acceptable for filing based on the data ofin vitro comparative dissolution testing and standard calculations ofAUC and Cmax. Yet, the calculation ofpAUC was not us
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	Reviewer: Ren, Ping 
	Completed: Verifier: , Date Verified: Division: Division of Bioequivalence Description  Mesalamine Delayed Release Tablets USP 800 
	:MG 
	Productivity: 
	ID 
	ID 
	ID 
	Letter Date 
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	Sub Category 
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	Subtota l 

	14805 
	14805 
	7/12/2011 
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	1 
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	DIVISION OF BIOEQUIVALENCE 2 REVIEW COMPLEXITY SUMMARY .
	Application First Generic Checklist 1 Total 1 Grand Total 1 
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	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	PING REN 08/29/2011 
	XIAOJIAN JIANG 08/29/2011 
	BARBARA M DAVIT 08/31/2011 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES PUBLIC HEALTH SERVICE FOOD AND DRUG ADMINISTRATION 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES PUBLIC HEALTH SERVICE FOOD AND DRUG ADMINISTRATION 
	DEPARTMENT OF HEALTH AND HUMAN SERVICES PUBLIC HEALTH SERVICE FOOD AND DRUG ADMINISTRATION 
	REQUEST FOR CONSULTATION Consult No: 2011-0543 

	TO (Dh>isio11/0ffice) DGP -HFD-180 Thru: Richard (Wes) Ishihara, ODEIII HFD-103 
	TO (Dh>isio11/0ffice) DGP -HFD-180 Thru: Richard (Wes) Ishihara, ODEIII HFD-103 
	FROM: JohnnyYoung, R. Ph. (OGD) 

	DATE: 7/28/ 2011 
	DATE: 7/28/ 2011 
	IND NO. 
	ANDA NO. 203286 
	TYPE OF DOCUMENT Original 
	DATE OF DOCUMENT 7/12/2011 

	NAME OF DRUG Mcsalaminc Delayed-release Tablets USP,8oomg 
	NAME OF DRUG Mcsalaminc Delayed-release Tablets USP,8oomg 
	PRIORITY CONSIDERATION 6odays 
	CIASSIFICATION OF DRUG Ulcerative Colitis Product 
	DESIRED COMPLETION DATE 9/26/ 2011 

	NAME OF FIRM Zydus Pharmaceuticals (USA) Inc. 
	NAME OF FIRM Zydus Pharmaceuticals (USA) Inc. 

	REASON FOR REQUEST 
	REASON FOR REQUEST 

	I.GENERAL 
	I.GENERAL 

	r NEW PROTOCOL r PRE NOA MEETING r RESPONSE TO DEFICIENCY LETTER r PROGRESS REPORT r END OF PHASE II MEETING r FINAL PRINTED IABELING r NEW CORRESPONDENCE r RESUBMISSION r IABELING REVISION r DRUG ADVERTISING r SAFETY/ EFFICACY r ORIGINAL NEW CORRESPONDENCE r ADVERSE REACTION REPORT r PAPERNDA r FORMUIATIVE REVIEW r MANUFACTURING CHANGE/ADDITION r CONTROL SUPPLEMENT X OTHER ('specify be/qw) r MEETING PLANNED BY 
	r NEW PROTOCOL r PRE NOA MEETING r RESPONSE TO DEFICIENCY LETTER r PROGRESS REPORT r END OF PHASE II MEETING r FINAL PRINTED IABELING r NEW CORRESPONDENCE r RESUBMISSION r IABELING REVISION r DRUG ADVERTISING r SAFETY/ EFFICACY r ORIGINAL NEW CORRESPONDENCE r ADVERSE REACTION REPORT r PAPERNDA r FORMUIATIVE REVIEW r MANUFACTURING CHANGE/ADDITION r CONTROL SUPPLEMENT X OTHER ('specify be/qw) r MEETING PLANNED BY 

	II.BIOMETRICS 
	II.BIOMETRICS 

	STATISTICAL EVALUATION BRANCH 
	STATISTICAL EVALUATION BRANCH 
	STATISTICAL APPLICATION BRANCH 

	r TYPE A ORB NOA REVIEW r END QF PHASE II MEETING r CONTROLLED STUDI ES r PROTOCOL REVIEW r OTHER 
	r TYPE A ORB NOA REVIEW r END QF PHASE II MEETING r CONTROLLED STUDI ES r PROTOCOL REVIEW r OTHER 
	r CHEMISTRY r PHARMACOLOGY r BIOPHARMACEUTICS r OTHER 

	IIl.BIOPHARMACEUTICS 
	IIl.BIOPHARMACEUTICS 

	DISSOLUTION DEFICIENCY LETTER RESPONSE PROTOCOL--BIOPHARMACEUTICS BIOAVAIIABILITYSTUDIES JN--VIVO WAIVER REQUEST PHASE IVSTUDIES 
	DISSOLUTION DEFICIENCY LETTER RESPONSE PROTOCOL--BIOPHARMACEUTICS BIOAVAIIABILITYSTUDIES JN--VIVO WAIVER REQUEST PHASE IVSTUDIES 

	IV.DRUG EXPERIENCE 
	IV.DRUG EXPERIENCE 

	PHASE IVSURVEILLANCE/ EPIDEMIOLOGY PROTOCOL REVIEW OF MARKETING EXPERIENCE, DRUG USE AND SAFETY DRUG USE e.g. POPUIATION EXPOSURE, ASSOCIATED DIAGNOSES SUMMARYOF ADVERSE EXPERIENCE CASE REPORTS OFSPECIFIC REACTIONS(Listbelow) POISON RISK ANALYSIS COMPARATIVE RISK ASSESSEMENT ON GENERIC DRUG GROUP 
	PHASE IVSURVEILLANCE/ EPIDEMIOLOGY PROTOCOL REVIEW OF MARKETING EXPERIENCE, DRUG USE AND SAFETY DRUG USE e.g. POPUIATION EXPOSURE, ASSOCIATED DIAGNOSES SUMMARYOF ADVERSE EXPERIENCE CASE REPORTS OFSPECIFIC REACTIONS(Listbelow) POISON RISK ANALYSIS COMPARATIVE RISK ASSESSEMENT ON GENERIC DRUG GROUP 

	V. SCIENTIFIC INVESTIGATIONS 
	V. SCIENTIFIC INVESTIGATIONS 

	CLINICAL PRECLINICAL 
	CLINICAL PRECLINICAL 

	COMMENTS: OGD is requesting this consult in order to determine if the fimt's proposed level of EudragitS (bkscd in their product's fom1ulation is acceptable. Each delayed-release tablet contains l (b) <4~ofthe inactive and is dosed 2 tabs tid. Therefore, t~!MOD of the inactive is~ (b) < 4j Please comment whether both the amow1~erdosage unit and the MDD proposed for this inactive are acceptable. Included with this consult request are pdfs ofthe phann/ tox report submitte by the applicant in its ANDA and the 
	COMMENTS: OGD is requesting this consult in order to determine if the fimt's proposed level of EudragitS (bkscd in their product's fom1ulation is acceptable. Each delayed-release tablet contains l (b) <4~ofthe inactive and is dosed 2 tabs tid. Therefore, t~!MOD of the inactive is~ (b) < 4j Please comment whether both the amow1~erdosage unit and the MDD proposed for this inactive are acceptable. Included with this consult request are pdfs ofthe phann/ tox report submitte by the applicant in its ANDA and the 

	SIGNATURE OF REQUESTER 
	SIGNATURE OF REQUESTER 
	METHOD OF DE LIVERY (Check one) MAIL HAND 

	SIGNATURE OF RECEIVER 
	SIGNATURE OF RECEIVER 
	SIGNATURE OF DELIVERER 


	FORM FDA 3291 (7/83) 
	cc: ANDA Drug File Folder 
	Reference ID: 2980528 
	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	JOHNNY L YOUNG 07/28/2011 
	M E M O R A N D U M DEPARTMENT OF HEALTH AND HUMAN SERVICES PUBLIC HEALTH SERVICE      FOOD AND DRUG ADMINISTRATION      CENTER FOR DRUG EVALUATION AND RESEARCH 
	DATE : .July 19, 2011 
	TO : .Director Division of Bioequivalence (HFD-650) 
	FROM : .Chief, Regulatory Support Branch Office of Generic Drugs (HFD-615) 
	SUBJECT: .Examination of the bioequivalence study submitted with an ANDA 203286 for Mesalamine Delayed release Tablets, 800mg to determine if the application is substantially complete for filing and/or granting exclusivity pursuant to 21 USC 355(j)(5)(B)(iv). (The new strength and first generic product. is 800 mg.) 
	Zydus Pharmaceuticals USA has submitted ANDA 203286 for Mesalamine  Delayed release Tablets, 800mg.  The ANDA contains a certification pursuant to 21 USC 355(j)(5)(B)(iv) stating that patent(s) for the reference listed drug will not be infringed by the manufacturing or sale of the proposed product.  Also it is a . In order to accept an ANDA that contains a first generic, the Agency must formally review and make a determination that the application is substantially complete.  Included in this review is a det
	first generic

	Please evaluate whether the request for study submitted by Zydus Pharmaceuticals USA on July 13, 2011 for its Mesalamine product satisfies the statutory requirements of "completeness" so that the ANDA may be filed. 
	A "complete" bioavailability or bioequivalence study is defined as one that conforms with an appropriate FDA guidance or is reasonable in design and purports to demonstrate that the proposed drug is bioequivalent to the "listed drug". 
	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature. 
	/s/ 
	EDA E HOWARD 07/19/2011 
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	The draft pAUC matric for Apriso and Pentosa are AUC0-3 and AUC3-t. They are under review pending CP#FDA-2013-P-0470 
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