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ANDA 214585 
ANDA APPROVAL 

  
  
  
  
  
Sun Pharmaceuticals Industries, Inc. 
U.S. Agent for Sun Pharma Industries Limited 
2 Independence Way 
Princeton, NJ 08540 
Attention:  Praveen Devakadaksham 
    
Dear Praveen Devakadaksham: 
  
This letter is in reference to your abbreviated new drug application (ANDA) received for 
review on March 31, 2021, submitted pursuant to section 505(j) of the Federal Food, 
Drug, and Cosmetic Act (FD&C Act) for Mesalamine Extended Release Capsules USP, 
500 mg. 
  
Reference is also made to the complete response letter issued by this office on  
January 26, 2022, and to any amendments thereafter. 
  
Reference is also made to FDA’s Competitive Generic Therapy Designation – Grant 
letter dated March 5, 2021. 
  
We have completed the review of this ANDA and have concluded that adequate 
information has been presented to demonstrate that the drug meets the requirements 
for approval under the FD&C Act.  Accordingly, the ANDA is approved, effective on the 
date of this letter.  We have determined your Mesalamine Extended Release Capsules 
USP, 500 mg to be bioequivalent and therapeutically equivalent to the reference listed 
drug (RLD), Pentasa Extended-Release Capsules, 500 mg, of Takeda Pharmaceuticals 
USA Inc. (Takeda). 
  
We note that Sun Pharma Industries Ltd (Sun) was granted a Competitive Generic 
Therapy (CGT) designation for Mesalamine Extended Release Capsules USP, 500 mg.  
Sun is the “first approved applicant” for Mesalamine Extended Release Capsules USP, 
500 mg, as defined in section 505(j)(5)(B)(v)(III) of the FD&C Act.  Therefore, with this 
approval, Sun is eligible for 180 days of CGT exclusivity for Mesalamine Extended 
Release Capsules USP, 500 mg, under section 505(j)(5)(B)(v) of the FD&C Act.  This 
exclusivity will begin to run from the date of the first commercial marketing of the CGT 
(including the commercial marketing of the listed drug) by Sun, as specified in section 
505(j)(5)(B)(v) of the FD&C Act.  Furthermore, in accordance with section 
505(j)(5)(B)(v)(I) of the FD&C Act, this 180-day CGT exclusivity will not block approval 
of other applications until Sun has commenced commercial marketing.  Please submit a 
correspondence to this ANDA informing the Agency of the date you begin commercial 
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marketing.  Please also submit notice of first commercial marketing via e-mail to the 
Patent and Exclusivity Team at CDER-OGDPET@fda.hhs.gov.  This e-mail should be 
sent the same day you commence commercial marketing.  Reference is also made to 
the Special Forfeiture Rule for Competitive Generic Therapy in section 505(j)(5)(D)(iv) 
of the FD&C Act.  Please be aware that, pursuant to this forfeiture rule, you will forfeit 
your eligibility for the 180-day CGT exclusivity period for Mesalamine Extended Release 
Capsules USP, 500 mg, if you fail to market this CGT within 75 days after the date on 
which the approval of this application is made effective. 
  
Under section 506A of the 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 and at section 506I of the FD&C Act.  The Agency should be advised of any 
change in the marketing status of this drug or if this drug will not be available for sale 
after approval.  In particular, under section 506I(b) of the FD&C Act, you are required to 
notify the Agency in writing within 180 days from the date of this letter if this drug will not 
be available for sale within 180 days from the date of approval.  As part of such written 
notification, you must include (1) the identity of the drug by established name and 
proprietary name (if any); (2) the ANDA number; (3) the strength of the drug; (4) the 
date on which the drug will be available for sale, if known; and (5) the reason for not 
marketing the drug after approval. 
  
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 
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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: 
https://www.fda.gov/media/128163/download). 
  
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 
https://www.fda.gov/media/73013/download.  Information and Instructions for 
completing the form can be found at https://www.fda.gov/media/132152/download.  For 
more information about submission of promotional materials to the Office of Prescription 
Drug Promotion (OPDP), see https://www.fda.gov/about-fda/center-drug-evaluation-
and-research-cder/opdp-ectd. 
  
ANNUAL FACILITY FEES 
  
The Generic Drug User Fee Amendments of 2012 (GDUFA) (Public Law 112-144, Title 
III) established certain provisions1 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 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 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.   
  
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 
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 
https://www.fda.gov/media/71211/download.  The SPL will be accessible via publicly 
available labeling repositories. 
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We remind you that you must continually monitor available labeling resources such as 
DRUGS@FDA for changes to your reference listed drug’s labels and labeling and make 
any necessary revisions to your labels and labeling.  More information on post-approval 
labeling changes may be found in the guidance for industry titled “Changes to an 
Approved NDA or ANDA” at https://www.fda.gov/media/71846/download. 

  
  
  
Sincerely yours, 
  
{See appended electronic signature page} 
  
For Edward M. Sherwood 
Director 
Office of Regulatory Operations 
Office of Generic Drugs 
Center for Drug Evaluation and Research 

  
  
  
    

1 Some of these provisions were amended by the Generic Drug User Fee Amendments of 2017 (GDUFA 
II) (Public Law 115-52, Title III). 



Catherine
Poole

Digitally signed by Catherine Poole
Date: 5/11/2022 10:53:28AM
GUID: 5407887a000a1c0c26055eafb8e3258a
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COMPLETE RESPONSE 

  
  
  
  
  

Sun Pharmaceuticals Industries, Inc. 
U.S. Agent for Sun Pharmaceutical Industries Limited 
2 Independence Way 
Princeton, NJ 08540 
Attention:  Praveen Devakadaksham 
    
Dear Praveen Devakadaksham: 
  
This is in reference to your abbreviated new drug application (ANDA) received for 
review on March 31, 2021, submitted pursuant to section 505(j) of the Federal Food, 
Drug, and Cosmetic Act (FD&C Act), for Mesalamine Extended Release Capsules USP, 
500 mg. 
  
Reference is also made to any amendments submitted prior to the issuance of this 
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.  
  
PHARMACEUTICAL QUALITY 
 
Drug Substance 
 
1. 

 
2. 

(b) (4)
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Drug Product 
 
1. 

 
2. 

 
3. 

 
4. 

 
5. 

 

 

 
 
 

(b) (4)
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Manufacturing 
 
1. 

 
2. 

 
3. 

BIOPHARMACEUTICS/BIOEQUIVALENCE/LABELING 
  
There are no further questions for the above listed disciplines at this time.  The 
comments provided in this communication are comprehensive as of the date the 
discipline review was completed.  However, these comments are subject to revision if  
  

(b) (4)
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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. 
  
FDA publishes new and revised product-specific guidances describing the Agency’s 
current recommendations on demonstrating bioequivalence and certain other approval 
requirements.  To ensure you are aware of FDA’s recommendations for the most 
accurate, sensitive, and reproducible methodology to demonstrate bioequivalence (21 
CFR 320.24(a)), please continue to monitor for the availability of new and revised 
product-specific guidances in the Federal Register and on the FDA Web site at the 
following address:  
https://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm
075207.htm. 
  
We remind you that it is your responsibility to continually 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. 
  
It is also your responsibility to ensure that your ANDA addresses all listed patents and 
exclusivities that claim the approved drug product.  Please ensure that all exclusivities 
and patents listed in the Electronic Orange Book are addressed and updated in your 
application.  Also, ensure that your labeling aligns with your patent and exclusivity 
statements. 
  
OTHER 
  
The resubmission to this CR letter will be considered to represent a MINOR 
AMENDMENT, given that the deficiencies have been classified as MINOR. 
  
Provided that the amendment contains no additional 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.  
If your submission includes gratuitous information in addition to the category or 
categories below, clearly identify the type of information submitted immediately following 
the wording below: 
  

RESUBMISSION 
MINOR 
COMPLETE RESPONSE AMENDMENT 
DRUG SUBSTANCE/DRUG PRODUCT/MANUFACTURING 

  
Upon review of your amendment, FDA may identify information in the amendment that 
may require a change in classification and an adjustment to the goal date. 
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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 as 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.  A partial 
response to this letter does not fulfill the requirements in 21 CFR 314.110(b)(1) and 
therefore will not be processed as a resubmission and will not start a new review cycle. 
  
The drug product may not be marketed without final Agency approval under section 
505(j) of the FD&C Act. 
  
ANNUAL FACILITY FEES 
  
The Generic Drug User Fee Amendments of 2012 (GDUFA) (Public Law 112-144, Title 
III) established certain provisions1  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 
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. 
  
GDUFA II provides important program enhancements that are designed to improve the 
predictability and transparency of ANDA assessments and to minimize the number of 
review cycles necessary for approval, including by fostering the development of high-
quality applications.  While FDA will communicate deficiencies identified during our 
assessment of your application, it is each applicant’s responsibility to submit and 
maintain a high-quality application that FDA can approve.  To this end, you should 
ensure your application addresses any changes to the RLD that occur after submission 
of your ANDA, such as changes in labeling, patent or exclusivity information, or 
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marketing status.  You should also ensure you stay up to date with the Agency’s current 
thinking on topics through guidances for industry, including product-specific guidances. 
  
If you have any questions, call Gwendolyn Murphy, Regulatory Project Manager, 
Division of Project Management, at (240) 402 - 9624. 
  
  

Sincerely yours, 
  
{See appended electronic signature page} 
  
Denise P. Toyer McKan, PharmD 
Director, Division of Project Management 
Office of Regulatory Operations 
Office of Generic Drugs 
  
  

  
  
   

  
   

1 Some of these provisions were amended by the Generic Drug User Fee Amendments of 2017 
(GDUFA II) (Public Law 115-52, Title III). 

  



Denise
Toyer McKan

Digitally signed by Denise Toyer McKan
Date: 1/26/2022 09:33:03PM
GUID: 5277df670008860f7e1231f730a8684c
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MESALAMINE EXTENDED-RELEASE CAPSULES, USP 

500 mg 

Rx only 

DESCRIPTION 
Mesalamine extended-release capsules, USP for oral administration are extended-release 
formulation of mesalamine, USP, an aminosalicylate anti-inflammatory agent for 
gastrointestinal use. 

Chemically, mesalamine, USP is benzoic acid, 5-amino-2-hydroxy. It has a molecular 
weight of 153.14. 

The structural formula is: 
 

  

 

 

 
 

 

Each 500 mg mesalamine extended-release capsule contains 500 mg of mesalamine, USP. It 
also contains the following inactive ingredients: castor oil, colloidal silicon dioxide, 
diacetylated monoglyceride, ethylcellulose, hypromellose, stearic acid, sugar spheres (corn 
starch and sucrose), talc, and white wax. The capsule shell contains FD&C Blue 1, gelatin, 
sodium lauryl sulfate, and titanium dioxide. The imprinting ink contains ferrosoferric oxide, 
potassium hydroxide, and shellac. 

FDA approved dissolution test specifications differ from USP. 

CLINICAL PHARMACOLOGY 
Sulfasalazine is split by bacterial action in the colon into sulfapyridine (SP) and mesalamine 
(5-ASA). The usual oral dose of sulfasalazine for active ulcerative colitis in adults is 2 to 4 g 
per day in divided doses. Four grams of sulfasalazine provide 1.6 g of free mesalamine to 
the colon. 

The mechanism of action of mesalamine (and sulfasalazine) is not fully understood, but it 
appears to be a topical anti-inflammatory effect on colonic epithelial cells. 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 ulcerative 
colitis, and it is possible that mesalamine diminishes inflammation by blocking 
cyclooxygenase and inhibiting prostaglandin (PG) production in the colon. 
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Human Pharmacokinetics and Metabolism 
Absorption: Mesalamine extended-release capsules are ethylcellulose-coated, 
extended-release formulation of mesalamine designed to release therapeutic quantities 
of mesalamine throughout the gastrointestinal tract. Based on urinary excretion data, 
20% to 30% of the mesalamine in mesalamine extended-release capsules is absorbed. In 
contrast, when mesalamine is administered orally as an unformulated 1-g aqueous 
suspension, mesalamine is approximately 80% absorbed. 

Plasma mesalamine concentration peaked at approximately 1 mcg/mL 3 hours following 
a 1-g mesalamine dose and declined in a biphasic manner. The literature describes a mean 
terminal half-life of 42 minutes for mesalamine following intravenous administration. 
Because of the continuous release and absorption of mesalamine from mesalamine 
extended-release capsule throughout the gastrointestinal tract, the true elimination half-
life cannot be determined after oral administration. N-acetyl-5-aminosalicylic acid, the 
major metabolite of mesalamine (5aminosalicylic acid), peaked at approximately 3 
hours at 1.8 mcg/mL, and its concentration followed a biphasic decline. Pharmacological 
activities of N-acetyl-5-aminosalicylic acid are unknown, and other metabolites have not 
been identified. 

Oral mesalamine pharmacokinetics were nonlinear when mesalamine extended-release 
capsules were dosed from 250 mg to 1 g four times daily, with steady-state mesalamine 
plasma concentrations increasing about nine times, from 0.14 mcg/mL to 1.21 mcg/mL, 
suggesting saturable first-pass metabolism. N-acetyl-5-aminosalicylic acid 
pharmacokinetics were linear. 

Elimination: About 130 mg free mesalamine was recovered in the feces following a 
single 1-g mesalamine dose, which was comparable to the 140 mg of mesalamine 
recovered from the molar equivalent sulfasalazine tablet dose of 2.5 g. Elimination of free 
mesalamine and salicylates in feces increased proportionately with mesalamine dose. N-
acetyl-5aminosalicylic acid was the primary compound excreted in the urine (19% to 
30%) following mesalamine dosing. 

CLINICAL TRIALS 
In two randomized, double-blind, placebo-controlled, dose-response trials (UC-1 and UC-2) 
of 625 patients with active mild to moderate ulcerative colitis, mesalamine, at an oral dose of 
4 g/day given 1 g four times daily, produced consistent improvement in prospectively 
identified primary efficacy parameters, PGA, Tx F, and SI as shown in the table below. 

The 4-g dose of mesalamine also gave consistent improvement in secondary efficacy 
parameters, namely the frequency of trips to the toilet, stool consistency, rectal 
bleeding, abdominal/rectal pain, and urgency. The 4-g dose of mesalamine induced 
remission as assessed by endoscopic and symptomatic endpoints. 

In some patients, the 2-g dose of mesalamine was observed to improve efficacy 
parameters measured. However, the 2-g dose gave inconsistent results in primary efficacy 
parameters across the two adequate and well controlled trials. 
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Parameter 
Evaluated 

Clinical Trial UC-1 Clinical Trial UC-2 

PL  
(n = 90) 

Mesalamine  

PL  
(n = 83) 

Mesalamine 

4 g/day 
(n = 95) 

2 g/day 
(n = 97) 

4 g/day 
(n = 85) 

2 g/day 
(n = 83) 

PGA 36% 59%* 57%* 31% 55%* 41% 
Tx F 22% 9%* 18% 31% 9%* 17%* 
SI -2.5 -5.0* -4.3* -1.6 -3.8* -2.6 

Remission
†
 12% 26%* 24%* 12% 27%* 12% 

*p<0.05 vs placebo. 

PGA: Physician Global Assessment: proportion of patients with complete or marked improvement. 

Tx F: Treatment Failure: proportion of patients developing severe or fulminant UC requiring steroid 
therapy or hospitalization or worsening of the disease at 7 days of therapy, or lack of significant 
improvement by 14 days of therapy. 

SI:    Sigmoidoscopic Index: an objective measure of disease activity rated by a standard (15-point) 
scale that includes mucosal vascular pattern, erythema, friability, granularity/ulcerations, and 
mucopus: improvement over baseline. 

†
Defined as complete resolution of symptoms plus improvement of endoscopic endpoints. To be 

considered in remission, patients had a “1” score for one of the endoscopic components (mucosal vascular 
pattern, erythema, granularity, or friability) and “0” for the others. 

INDICATIONS AND USAGE 
Mesalamine extended-release capsules are indicated for the induction of remission and for 
the treatment of adult patients with mildly to moderately active ulcerative colitis. 

CONTRAINDICATIONS 
Mesalamine extended-release capsules are contraindicated in patients with known or 
suspected hypersensitivity to salicylates, aminosalicylates, or any components of this 
medication. 

PRECAUTIONS 

Renal Impairment 

Renal impairment, including minimal change disease, acute and chronic interstitial 
nephritis, and renal failure have been reported in patients given mesalamine extended-
release capsules or other products that contain mesalamine or are converted to mesalamine. 

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 therapy with mesalamine extended-
release capsules. Evaluate the risks and benefits of using mesalamine extended-release 
capsules in patients with known renal impairment or a history of renal disease or taking 
concomitant nephrotoxic drugs. 

Mesalamine-Induced Acute Intolerance Syndrome  
Mesalamine has been associated with an acute intolerance syndrome that may be difficult to 
distinguish from a flare of inflammatory bowel disease. Symptoms include cramping, acute 
abdominal pain, bloody diarrhea, and sometimes fever, headache, and rash. Monitor patients 
for worsening of these symptoms while on treatment. If acute intolerance syndrome is 
suspected, promptly discontinue treatment with mesalamine extended-release capsules. 
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Hypersensitivity Reactions  
Hypersensitivity reactions have been reported in patients taking sulfasalazine. Some patients 
may have a similar reaction to mesalamine 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 if an 
alternative etiology for the signs and symptoms cannot be established. 

Hepatic Failure  
There have been reports of hepatic failure in patients with pre-existing liver disease who 
have been administered other products containing mesalamine. Evaluate the risks and 
benefits of using mesalamine in patients with known liver impairment. 
 
Severe Cutaneous Adverse Reactions  
Severe cutaneous adverse reactions, such as Stevens-Johnson syndrome (SJS) and toxic 
epidermal necrolysis (TEN), drug reaction with eosinophilia and systemic symptoms 
(DRESS), and acute generalized exanthematous pustulosis (AGEP) have been reported in 
with the use of mesalamine (see ADVERSE REACTIONS). Discontinue mesalamine at 
the first signs or symptoms of severe cutaneous adverse reactions or other signs of 
hypersensitivity and consider further evaluation. 

Photosensitivity  
Patients with pre-existing skin conditions such as atopic dermatitis and atopic eczema have 
reported more severe photosensitivity reactions. Advise patients to avoid sun exposure, 
wear protective clothing, and use a broad-spectrum sunscreen when outdoors. 

Nephrolithiasis  
Cases of nephrolithiasis have been reported with the use of mesalamine, including stones 
with 100% mesalamine content. Mesalamine-containing stones are radiotransparent and 
undetectable by standard radiography or computed tomography (CT). Ensure adequate 
hydration during treatment. 

Interference with Laboratory Tests 
Use of mesalamine may lead to spuriously elevated test results when measuring urinary 
normetanephrine by liquid chromatography with electrochemical detection because of the 
similarity in the chromatograms of normetanephrine and mesalamine’s main metabolite, 
N-acetyl-5-aminosalicylic acid (N-Ac-5-ASA). Consider an alternative, selective assay 
for normetanephrine. 

Drug Interactions 
No investigations of interactions between mesalamine and other drugs have been 
performed; however, the following drug-drug interactions have been reported for products 
containing mesalamine: 

Nephrotoxic Agents, Including Non-Steroidal Anti-Inflammatory Drugs  
The concurrent use of mesalamine with known nephrotoxic agents, including non-steroidal 
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.  
Azathioprine or 6-Mercaptopurine  
The concurrent use of mesalamine with azathioprine or 6-mercaptopurine and/or any other 
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drugs known to cause myelotoxicity may increase the risk for blood disorders, bone 
marrow failure, and associated complications. If concomitant use of mesalamine and 
azathioprine or 6-mercaptopurine cannot be avoided, monitor blood tests, including 
complete blood cell counts and platelet counts. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 
In a 104-week dietary carcinogenicity study of mesalamine, CD-1 mice were treated with 
doses up to 2500 mg/kg/day and it was not tumorigenic. For a 50-kg person of average height 
(1.46 m2 body surface area), this represents 2.5 times the recommended human dose on a 
body surface area basis (2960 mg/m2/day). In a 104-week dietary carcinogenicity study in 
Wistar rats, mesalamine up to a dose of 800 mg/kg/day was not tumorigenic. This dose 
represents 1.5 times the recommended human dose on a body surface area basis. 

No evidence of mutagenicity was observed in an in vitro Ames test and in an in vivo mouse 
micronucleus test. 

No effects on fertility or reproductive performance were observed in male or female rats 
at oral doses of mesalamine up to 400 mg/kg/day (0.8 times the recommended human 
dose based on body surface area). 

Semen abnormalities and infertility in men, which have been reported in association with 
sulfasalazine, have not been seen with mesalamine during controlled clinical trials. 

Pregnancy 

Teratogenic Effects 
Published data from meta-analyses, cohort studies, and case series on the use of mesalamine 
during pregnancy have not reliably informed an association with mesalamine and major 
birth defects, miscarriage, or adverse maternal or fetal outcomes. There is no clear evidence 
that mesalamine exposure in early pregnancy is associated with an increased risk of major 
congenital malformations, including cardiac malformations. Published epidemiologic 
studies have important methodological limitations which hinder interpretation of the data, 
including inability to control for confounders, such as underlying maternal disease, maternal 
use of concomitant medications, and missing information on the dose and duration of use for 
mesalamine products. Mesalamine should only be used during pregnancy if the benefits 
outweigh the risks. 

In animal reproduction studies, oral administration of mesalamine during organogenesis 
to pregnant rats at doses up to 1000 mg/kg/day (5900 mg/m2) and rabbits at doses of 800 
mg/kg/day (6856 mg/m2) revealed no evidence of teratogenic effects or harm to the fetus 
due to mesalamine. 

The estimated background risk of major birth defects and miscarriage for the indicated 
populations is unknown. All pregnancies have a background risk of birth defect, loss, or 
other adverse outcomes. In the U.S. general population, the estimated background risk of 
major birth defects and miscarriages in clinically recognized pregnancies is 2% to 4% 
and 15% to 20%, respectively. 

Nonteratogenic Effects 
Published data suggest that increased disease activity is associated with the risk of 
developing adverse pregnancy outcomes in women with ulcerative colitis. Adverse 
pregnancy outcomes include preterm delivery (before 37 weeks of gestation), low birth 
weight (less than 2500 g) infants, and small for gestational age at birth. 

Nursing Mothers 
Data from published literature report the presence of mesalamine and its metabolite, N-
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acetyl-5-aminosalicylic acid in human milk in small amounts with relative infant doses (RID) 
of 0.1% or less for mesalamine. The clinical significance of this has not been determined and 
there is limited experience of nursing women using mesalamine. 

There are reports of diarrhea observed in breastfed infants exposed to mesalamine. The 
effect of mesalamine on milk production is unknown. Exercise caution if mesalamine 
extended-release capsules are administered to a nursing woman and monitor breastfed 
infants for diarrhea. 

In published lactation studies, maternal mesalamine doses from various oral and rectal 
formulations and products ranged from 500 mg to 4.8 g daily. The average concentration of 
mesalamine in milk ranged from non-detectable to 0.5 mg/L. The average concentration of 
N-acetyl-5-aminosalicylic acid in milk ranged from 0.2 to 9.3 mg/L. Based on these 
concentrations, estimated infant daily dosages for an exclusively breastfed infant are 0 to 
0.075 mg/kg/day of mesalamine (RID 0% to 0.1%) and 0.03 to 1.4 mg/kg/day of N-acetyl-
5aminosalicylic acid. 

Pediatric Use 
Safety and efficacy of mesalamine in pediatric patients have not been established. 

Geriatric Use  
Clinical trials of mesalamine did not include sufficient numbers of patients aged 65 years 
and over to determine whether they respond differently from younger patients. Reports from 
uncontrolled clinical studies and postmarketing reporting systems suggested a higher 
incidence of blood dyscrasias (i.e., agranulocytosis, neutropenia, and pancytopenia) in 
patients receiving mesalamine-containing products such as mesalamine extended-release 
capsules who were 65 years or older compared to younger patients. Monitor complete blood 
cell counts and platelet counts in elderly patients during treatment with mesalamine 
extended-release capsules.  

In general, consider the greater frequency of decreased hepatic, renal, or cardiac function, 
and of concurrent disease or other drug therapy in elderly patients when prescribing 
mesalamine. 

ADVERSE REACTIONS 
In combined domestic and foreign clinical trials, more than 2100 patients with ulcerative 
colitis or Crohn’s disease received mesalamine therapy. Generally, mesalamine therapy was 
well tolerated. The most common events (i.e., greater than or equal to 1%) were diarrhea 
(3.4%), headache (2.0%), nausea (1.8%), abdominal pain (1.7%), dyspepsia (1.6%), 
vomiting (1.5%), and rash (1.0%). 

In two domestic placebo-controlled trials involving over 600 patients with ulcerative 
colitis, adverse events were fewer in mesalamine-treated patients than in the placebo group 
(mesalamine 14% vs placebo 18%) and were not dose-related. Events occurring in more 
than 1% are shown in the table below. Of these, only nausea and vomiting were more 
frequent in the mesalamine group. Withdrawal from therapy due to adverse events was 
more common on placebo than mesalamine (7% vs 4%). 
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Table 1. Adverse Events Occurring in More than 1% of Either Placebo or Mesalamine 
Patients in Domestic Placebo-controlled Ulcerative Colitis Trials. (Mesalamine Comparison 
to Placebo) 

Event 
Mesalamine  

n = 451 
Placebo 
n = 173 

Diarrhea 16 (3.5%) 13 (7.5%) 
Headache 10 (2.2%) 6 (3.5%) 
Nausea 14 (3.1%) ----- 
Abdominal Pain 5 (1.1%) 7 (4.0%) 
Melena (Bloody Diarrhea) 4 (0.9%) 6 (3.5%) 
Rash 6 (1.3%) 2 (1.2%) 
Anorexia 5 (1.1%) 2 (1.2%) 
Fever 4 (0.9%) 2 (1.2%) 
Rectal Urgency 1 (0.2%) 4 (2.3%) 
Nausea and Vomiting 5 (1.1%) ----- 
Worsening of Ulcerative Colitis 2 (0.4%) 2 (1.2%) 
Acne 1 (0.2%) 2 (1.2%) 

Clinical laboratory measurements showed no significant abnormal trends for any 
test, including measurement of hematological, liver, and kidney function. 

The following adverse events, presented by body system, were reported infrequently (i.e., 
less than 1%) during domestic ulcerative colitis and Crohn’s disease trials. In many cases, 
the relationship to mesalamine has not been established. 

Gastrointestinal: abdominal distention, anorexia, constipation, duodenal ulcer, dysphagia, 
eructation, esophageal ulcer, fecal incontinence, GGTP increase, GI bleeding, increased 
alkaline phosphatase, LDH increase, mouth ulcer, oral moniliasis, pancreatitis, rectal 
bleeding, SGOT increase, SGPT increase, stool abnormalities (color or texture change), 
thirst 

Dermatological: acne, alopecia, dry skin, eczema, erythema nodosum, nail 
disorder, photosensitivity, pruritus, sweating, urticaria 

Nervous System: depression, dizziness, insomnia, somnolence, paresthesia 

Cardiovascular: palpitations, pericarditis, vasodilation 

Other: albuminuria, amenorrhea, amylase increase, arthralgia, asthenia, breast pain, 
conjunctivitis, ecchymosis, edema, fever, hematuria, hypomenorrhea, Kawasaki-like 
syndrome, leg cramps, lichen planus, lipase increase, malaise, menorrhagia, 
metrorrhagia, myalgia, pulmonary infiltrates, thrombocythemia, thrombocytopenia, 
urinary frequency 

One week after completion of an 8-week ulcerative colitis study, a 72-year-old male, 
with no previous history of pulmonary problems, developed dyspnea. The patient was 
subsequently diagnosed with interstitial pulmonary fibrosis without eosinophilia by one 
physician and bronchiolitis obliterans with organizing pneumonitis by a second 
physician. A causal relationship between this event and mesalamine therapy has not been 
established. 

Published case reports and/or spontaneous postmarketing surveillance have described 
infrequent instances of pericarditis, fatal myocarditis, chest pain and T-wave 
abnormalities, hypersensitivity pneumonitis, pancreatitis, nephrotic syndrome, interstitial 
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nephritis, hepatitis, aplastic anemia, pancytopenia, leukopenia, agranulocytosis, or anemia 
while receiving mesalamine therapy. Anemia can be a part of the clinical presentation of 
inflammatory bowel disease. Allergic reactions, which could involve eosinophilia, can be 
seen in connection with mesalamine therapy. 

Postmarketing Reports 
The following events have been identified during post-approval use of the mesalamine in 
clinical practice. Because they are reported voluntarily from a population of unknown size, 
estimates of frequency cannot be made. These events have been chosen for inclusion due to 
a combination of seriousness, frequency of reporting, or potential causal connection to 
mesalamine: 

Gastrointestinal: Reports of hepatotoxicity, including elevated liver enzymes (SGOT/AST, 
SGPT/ALT, GGT, LDH, alkaline phosphatase, bilirubin), hepatitis, jaundice, cholestatic 
jaundice, cirrhosis, and possible hepatocellular damage including liver necrosis and liver 
failure. Some of these cases were fatal. One case of Kawasaki-like syndrome which 
included hepatic function changes was also reported. 

Other: anaphylactic reaction, SJS/TEN, DRESS, AGEP, pleurisy/pleuritis, pneumonitis, 
granulocytopenia, systemic lupus erythematosus, lupus-like syndrome, acute renal failure, 
interstitial lung disease, hypersensitivity pneumonitis (including interstitial pneumonitis, 
allergic alveolitis, eosinophilic pneumonitis), chronic renal failure, nephrogenic diabetes 
insipidus, nephrolithiasis, intracranial hypertension, angioedema, and oligospermia 
(reversible). 

OVERDOSAGE 

Mesalamine is an aminosalicylate, and symptoms of salicylate toxicity may be possible, 
such as: nausea, vomiting, abdominal pain, tachypnea, hyperpnea, tinnitus, and neurologic 
symptoms (headache, dizziness, confusion, seizures). Severe intoxication with salicylates 
may lead to electrolyte and blood-pH imbalance and potentially to other organ (e.g., renal 
and liver) damage.  

Treatment of Overdosage: There is no specific antidote for mesalamine overdose; 
however, conventional therapy for salicylate toxicity may be beneficial in the event of acute 
overdosage and may include gastrointestinal tract decontamination to prevent further 
absorption. Correct fluid and electrolyte imbalance by the administration of appropriate 
intravenous therapy and maintain adequate renal function. 

DOSAGE AND ADMINISTRATION 
The recommended dosage for the induction of remission and the symptomatic treatment of 
mildly to moderately active ulcerative colitis in adults is 1 g (2 mesalamine extended-
release 500-mg capsules) 4 times a day for a total daily dosage of 4 g. Treatment duration 
in controlled trials was up to 8 weeks. 

Mesalamine extended-release capsules may be swallowed whole, or alternatively, the 
capsule may be opened and the entire contents sprinkled onto applesauce or yogurt. The 
entire contents should be consumed immediately. The capsules and capsule contents must 
not be crushed or chewed. 

Drink an adequate amount of fluids. 

Safety and efficacy of mesalamine in pediatric patients have not been established. 
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HOW SUPPLIED 

Mesalamine extended-release capsules, USP 500 mg are supplied in bottles of 120 capsules 
with child-resistant closure (NDC 63304-089-13). Each dark blue capsule contains 500 mg of 
mesalamine, USP in extended-release pellets.  

Mesalamine extended-release capsules, USP 500 mg are hard gelatin having dark blue cap 
and body with “RL36” printed on both cap and body in black ink containing off-white to 
light yellowish brown to dark yellowish brown colored pellets. 

Store at 20 C to 25 C (68 F to 77 F). [See USP Controlled Room Temperature]. Preserve in 
tight, light-resistant containers. 

To report SUSPECTED ADVERSE REACTIONS, contact Sun Pharmaceutical Industries, 
Inc. at 1-800-406-7984 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch. 

Manufactured by: 
Sun Pharmaceutical Industries Limited, 
Mohali, INDIA 

Distributed by: 
Sun Pharmaceutical Industries, Inc. 
Cranbury, NJ 08512 

November 2021  FDA-06 
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1    LABELING COMMENTS  

1.1    LABELING DEFICIENCIES AND COMMENTS FOR LETTER TO APPLICANT  

Labeling deficiencies based on your submissions received March 31, 2021, June 7, 2021, and 
July 1, 2021: 

PRESCRIBING INFORMATION 
a. GENERAL: Ensure references to the drug substance and drug product are 

consistent throughout the Prescribing Information. Ensure to use the established 
name, Mesalamine Extended-Release Capsules, (i.e., dosage form included) when 
referring to the drug product. 

b. DESCRIPTION: Remove  
c. HOW SUPPLIED, second and fourth paragraphs: Add the strength to follow 

"Mesalamine extended-release capsules USP". 

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. 
 
Additionally, we remind you that it is your responsibility to continually monitor available labeling 
resources such as DRUGS@FDA, the Electronic Orange Book (OB), and the United States 
Pharmacopeia – National Formulary (USP-NF) online for recent updates and make any necessary 
revisions to your labels and labeling. 
 
It is also your responsibility to ensure your ANDA addresses all listed exclusivities that claim the 
approved drug product. Please ensure that all exclusivities and patents listed in the electronic OB 
are addressed and updated in your application. Ensure your labeling aligns with your patent and 
exclusivity statements.  

1.2    COMMENTS FOR LETTER TO APPLICANT WHEN LABELING IS ACCEPTABLE  

1.3    POST-APPROVAL REVISIONS  

These comments will be addressed post approval (in the first labeling supplement review).  

2    INSTRUCTIONS FOR ASSESSMENT  

General Comments:  

Select the "no deficiency" or "deficiency" radio button as appropriate for each row. If a "Deficiency Comments" appears, ensure it is 
appropriate for your situation, edit, or enter "Reviewer Comments" if necessary.  

If there is no issue/concern, or if the question is not applicable. No "Deficiency Comments" will appear but reviewers can still enter 
"Reviewer Comments" if desired.  

☐ ☒ There is information in the Orange Book that the applicant needs to address.  

☒ ☐ Information in the Orange Book has expired and the applicant needs to revise labeling. 
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and fed studies, and fully replicate study design in healthy male subjects. The applicant has only 

submitted 16 BE summary tables for these two failed studies. Per the applicant’s own statistical 

analysis, in two failed sprinkle fasting studies, AUC0-3, AUC3-72, AUC0-72 and Cmax all failed 

to meet BE criteria except Cmax in study #BA19140131. It is noted that the T/R ratios in the failed 

fasting sprinkle studies were lower than 0.80 for most of PK parameters (74.51%, 79.63%, 71.23% 

and 80.05% in study #BA19140131 and 76.17%, 82.18%, 73.00% and 81.81% in study 

#BA19140426 for AUC0-t, AUC0-3, AUC3-t and Cmax, respectively). However, applicant did 

not submit the completed clinical, statistical and bioanalytical study reports and concentration/PK 

datasets for these two failed fasting sprinkle studies. The applicant will be asked to submit above 

mentioned information. 

 

In addition, the applicant conducted two pilot fed studies (#PKD_18_099 and 

#MSM_1000C_0536_17). The formulation of test product (bio-batch #070-2018) in the pilot fed 

studies was the same as that in the pivotal studies. The applicant has submitted 16 BE summary 

tables for these two pilot studies. Both pilot fed studies failed to meet BE criteria. The applicant 

will be asked to provide the detailed information (e.g., severity) of adverse events (AEs) reported 

for these two pilot fed studies. 

 

In addition to the in vivo BE studies, the applicant submitted in vitro comparative dissolution study 

in multi-media (i.e., 0.1N HCl, pH 4.5, pH 6.0, pH 6.5, pH 6.8, pH 7.2 and pH 7.5 buffers) on  

strengths  500 mg) of test and the reference listed drug (RLD) products as per the 

PSG, including two lots of the 500 mg strength (Batches #3967425 and #AB78176)  

 of the test product. The dissolution profiles of the test 

product were comparable to those of the reference product for both strengths in all tested media of 

different pH conditions. However, based on the dissolution data, it is noted that the drug release 

was incomplete for both test and RLD products in pH 4.5 and 6.0 media at the last time point of 

12 hours. The applicant will be asked to provide additional dissolution data showing complete 

release (> 80%) at these two pH conditions.    

 

 

The formulations of  500 mg strengths of test product are proportionally similar and 

acceptable. The dissolution testing will be reviewed separately for establishing the quality control 

method and specifications by the Office of Product Quality (OPQ).   

 

Office of Study Integrity and Surveillance (OSIS) Inspections: 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Per the EIR3,4, the inspection at clinical sites (Cliantha Research Limited, Property No 2A, Block 

A, Sector 63, Gautambudh Nagar, Noida - 201301, Uttar Pradesh, India and Sun Pharmaceutical 

Industries, Ltd., Clinical Pharmacology Unit, Hakeem Abdul Hameed Centenary Hospital 2nd 

Floor, Jamia Hamdard a.k.a. Hamdard University, Hamdard Nagar, New Delhi 110062, India) 

were classified as No Action Indicated (NAI).  Per the EIR, Remote Record Review (RRR) was 

conducted for the analytical site5 (Clinical Pharmacology & Pharmacokinetics Sun 

Pharmaceutical Industries Limited, Plot No. GP-5, Sector 18, Udyog Vihar Industrial Area, 

HSIDC Old Delhi – Gurugram Road Gurugram 122 015, Haryana, India) for ANDA 214585 and 

concluded that an inspection is not warranted at this time. In addition, the study submitted in the 

current ANDA does not indicate any conduct issues and no data integrity deficiencies were 

identified by the reviewer.  Thus, the overall OSIS inspection status of the current ANDA is 

complete.  

 

 

The application is inadequate. 

 

                                                 
3 https://panorama fda.gov/task/view?ID=6067826000403425e3bf625d556289e7  
4 https://panorama fda.gov/task/view?ID=6067829300404d4b81c633d2e2fb3d45  
5 https://panorama fda.gov/task/view?ID=606782860040483157b2428baa9fe5da  
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recovery values at MQC and HQC level and ~10% lower in recovery at LQC level. It 

is also noted that the difference of mean recovery between analyte and IS was 14.36%. 

Overall, the observed difference in recovery is considered acceptable due to acceptable 

precision and accuracy in the pre-study method validation and sample analysis. 

 

 The applicant stated that the mesalamine solution and samples were processed under 

low light condition and protected from light22. The same low light condition was used 

in the BE studies. 

 

 The long-term storage stability was tested for 147 days below -50 C which covers 

the study period of fasting (46 days), fed (57 days) and fasting sprinkle (100 days) 

studies below -50 C. 

 

The pre-study validation data for pregabalin is adequate.  

                                                 
22 \\CDSESUB1\evsprod\anda214585\0002\m5\53-clin-stud-rep\531-rep-biopharm-stud\5314-bioanalyt-

analyt-met\study-ba19140130\study-ba19140130-ar-mv-report.pdf Page 25 of 293 



 

 

3.5 In Vivo Studies 

Summary of all in vivo Bioequivalence Studies 

 

 

 

 

Study Ref. 

No. 

 

 

Study 

Objective 

Study 

Design 

Treatments 

(Dose, Dosage 

Form, 

route)[Product 

ID] 

Subjects 

(No. (M/F) 

type 

Age: mean 

(range) 

Mean Parameters (± SD) 

Mesalamine 

Study 

Report 

Location Cmax 

(ng/mL) 

Tmax* 

(hr) 

AUC0-3 

(ng hr/mL) 

AUC3-t 

(ng hr/mL) 

AUC0-t 

(ng hr/mL) 

   
Module  

5,  

Section  

5.3.1.2  

(Study  

report  

body)  

BA19140

130 

Single dose oral 

bioequivalence 

study of 

Mesalamine 

Extended Release 

Capsules 500 mg 

USP (2 x 500 mg 

capsules) and 

‘PENTASA®’(M

esalamine) 

Controlled-

Release Capsules 

500 mg (2 x 500 

mg capsules) in 

healthy adult 

human subjects 

under fasting 

conditions 

An open 

label, 

balanced, 

randomized, 

two-

treatment, 

four-period, 

two-

sequence, 

single dose 

crossover 

fully 

replicate 

bioequivalen

ce study in 

healthy adult 

human 

subjects 

under fasting 

condition.  

Study Type: 

Pivotal Study 

Reference   product  

(R):   Pentasa® 

(Mesalamine) 

Controlled release 

capsules 500 mg, 2 

Capsules, Oral 

[Batch. /Lot No.             

5783929] 

Test product  

(T): 

Mesalamine 

Extended Release 

Capsules USP 500 

mg, 2 Capsules, Oral 

[Batch. /Lot No.     

3967425] 

 

 

A total of 56 

healthy, adult, 

male human 

subjects were 

enrolled in the 

study.  

49 subjects 

completed the 

study.  

Mean age:  

30 ± 6 

years 

 (Completed 

subjects) 

Range: 19 – 44 

Years 

(Completed 

Subjects)  

Reference 

(R1) 

1641.412(±      
919.8806/ 

56.04) 

Reference 

(R2) 

1471.146(±    
884.2901/ 

60.11) 

Test (T1) 

1556.086(±   
894.0198/ 

57.45) 

Test (T2) 

1427.579(±   
922.8660/ 

64.65) 

Reference (R1) 

2.667(0.667-    
7.000) 

 

Reference(R2

) 

2.333(0.667- 

6.000) 

Test (T1) 

1.667 (0.667-    
6.000) 

 

 

Test (T2) 

2.667(0.667- 

8.000) 

 

Reference 

R1) 

1681.4697 

1062.68387/    
63.20) 

Reference 

(R2) 

1657.0028(±    
1162.32001/ 

70.15) 

Test (T1) 

1638.5413(±   
1009.35265/    

61.60) 

Test (T2) 

1582.3142(±   
1195.98880/   

75.58) 

Reference(R1) 

3251.9458 

1905.55379/    
58.60) 

Reference (R2) 

2950.8758(±    
1604.56227/ 

54.38) 

Test (T1) 

2696.0830(±   
1640.17913/    

60.84) 

 

Test (T2) 

2441.3896(±   
1411.49317/   

57.82) 

Reference (R1) 

4933.4155 

2610.33573/    
52.91) 

Reference  

(R2) 

4607.8786(±    
2410.83068/ 

52.32) 

Test (T1) 

4334.6243(±   
2127.59800/    

49.08) 

Test (T2) 

4023.7038(±   
2301.56635/   

57.20) 



 

 

*Median range is provided. R=R1=R2 T=T1=T2 

 

Study Ref. No. 

 

 

Study 

Objective 

Study 

Design 

Treatments 

(Dose, Dosage 

Form, 

route)[Product 

ID] 

Subjects 

(No. (M/F) 

type 

Age: mean 

(range) 

Mean Parameters (± SD) 

Mesalamine 

Study 

Report 

Location Cmax 

(ng/mL) 

Tmax* 

(hr) 

AUC0-3 

(ng hr/mL) 

AUC3-t 

(ng hr/mL) 

AUC0-t 

(ng hr/mL) 

 Module  

5,  

Section  

5.3.1.2  

(Study  

report  

body) 

MSM_1000C_0652

_18 
Single dose 

four-way 

crossover fully 

replicate 

bioequivalence 

study on 

Mesalamine 

extended release 

capsules 500 

mg (two 

capsules of 500 

mg each; total 

dose 1000 mg) 

in healthy adult 

human subjects 

under fed 

condition.  

 

An open 

label, 

balanced, 

randomized, 

two-

treatment, 

two-

sequence, 

four-period, 

single dose, 

crossover 

fully 

replicate 

bioequivalen

ce study in 

healthy adult 

human 

subjects 

under fed 

condition.  

 

 

Study Type: 

Pivotal Study 

 

Reference   product  

(R):   Pentasa® 

(Mesalamine) 

Controlled release 

capsules 500 mg, 2 

Capsules, Oral 

[Batch. /Lot No.             

5783929] 

 

Test product  

(T): 

Mesalamine 

Extended Release 

Capsules USP 500 

mg, 2 Capsules, Oral 

[Batch. /Lot No.     

3967425] 

 

 

A total of 84 

healthy, adult, 

human male 

subjects were 

enrolled in the 

study.  

62 male 

subjects 

completed the 

study.  

 

 

 

 

 

Mean age:  

31.10 ± 6.22 

years 

 (Completed 

subjects) 

Range: 19 – 44 

Years 

(Completed 

Subjects)  

Reference 

(R1) 

214.836 (±     

379.8608/ 

176.81) 

 

 

Reference 

(R2) 

201.465 (±   

351.7274/ 

174.58) 

 

Test (T1) 

176.638 (± 

353.8930/ 

200.35) 

 

Test (T2) 

169.160 (± 

251.9906/ 

148.97) 

Reference 

 (R1) 

3.667 (1.333 -   

7.000) 

 

 

 

Reference  

(R2) 

3.667 (1.667- 

12.000) 

 

 

Test (T1) 

3.333 

 (1.000-   

8.000) 

 

Test (T2) 

3.834 (1.667- 

8.000) 

Reference 

(R1) 

70.8645± 

65.57190/   

92.53) 

 

 

Reference  

(R2) 

77.4704 (±   

90.24210/ 

116.49) 

 

Test (T1) 

78.1295 (± 

97.32105/   

124.56) 

 

Test (T2) 

75.2283 (± 

84.79153/ 

112.71) 

Reference  

(R1) 

331.1517± 

378.81547/   

114.39) 

 

 

Reference  

(R2) 

326.8802 (±   

485.17889/ 

148.43) 

 

Test (T1) 

272.6403 (± 

302.20370/   

110.84) 

 

Test (T2) 

280.9248 (± 

325.56630/ 115.89) 

Reference  

(R1) 

402.0162± 

395.28293/   

98.33) 

 

 

Reference  

(R2) 

404.3506 (±   

519.30168/ 

128.43) 

 

Test (T1) 

350.7698 (± 

350.10750/   

99.81) 

 

Test (T2) 

356.1532 (± 

374.88870/ 

105.26) 
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4.1.1.4.2 Geometric Means and 90% Confidence Intervals - Applicant Calculated 

Reference Scaled Average Bioequivalence Approach 

Used 
Yes                    No 

If No, then complete Table 3A only 

If Yes, then complete Tables 3A and 3B 

Mesalamine (No of subjects completed=49) 

Dose [1 × 1000 mg (2 Capsules of 500 mg)] 

Least Squares Geometric Means and Ratio of Means and 90% Confidence Intervals 

Fasting Bioequivalence Study – BA19140130 

Parameter Test (T) N Reference (R) N 
Ratio (%) 

(T/R) 
90% CI (T/R) 

AUC0-t (ng.h/mL) N/AP N/AP N/AP N/AP 86.15 N/AP 

AUC0-3 (ng h/mL) N/AP N/AP N/AP N/AP 92.45 N/AP 

AUC3-t (ng.h/mL) N/AP N/AP N/AP N/AP 82.38 N/AP 

Cmax (ng/mL) N/AP N/AP N/AP N/AP 91.42 N/AP 

 

Reference-Scaled Average BE Studies- Mesalamine fasting Study  

 

Mesalamine (No of subjects completed=49) 

Dose [1 × 1000 mg (2 Capsules of 500 mg)] 

Least Squares Geometric Means and Ratio of Means and 90% Confidence Intervals 

Fasting Bioequivalence Study – BA19140130 

Parameter 
T/R 

Ratio 

Lower 

90% CI 

Upper 

90% 

CI 

s2WR sWR 
Criteria 

Bound# 

Method 

Used 
Outcome 

AUC0-t 

(ng h/mL) 
86.15 N/AP N/AP 0.13952 0.37353 -0.04 RSAB Bioequivalent 

AUC0-3 

(ng h/mL) 
92.45 N/AP N/AP 0.34397 0.58649 -0.19 RSAB Bioequivalent 

AUC3-t 

(ng h/mL) 
82.38 N/AP N/AP 0.15908 0.39885 -0.02 RSAB Bioequivalent 

Cmax 

(ng/mL) 
91.42 N/AP N/AP 0.2447 0.4947 -0.12 RSAB Bioequivalent 

 

 

4.1.1.4.3 Geometric Means and 90% Confidence Intervals - Assessor Calculated 

SUMMARY OF STATISTICAL ANALYSIS - UNSCALED DATA 
 

Mesalamine (No of subjects completed=49) 
Dose [1 × 1000 mg (2 Capsules of 500 mg)] 

Least Squares Geometric Means and Ratio of Means and 90% Confidence Intervals 

Fasting Bioequivalence Study – BA19140130 

 Geometric Means  90% CI 

Parameter Test Reference T/R Ratio Lower CI Upper CI 

LAUC0-3 (hr. ng/mL) 1226.00 1326.08 0.92 81.66 104.67 

LAUC3-72 (hr. ng/mL) 2195.63 2665.02 0.82 74.45 91.17 

LAUC0-72 (hr. ng/mL) 3640.88 4225.26 0.86 79.15 93.82 
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Comments on PK results:  

 Per the PSG, at least four non-zero measurements of concentration are 

recommended for each partial AUC calculation. For the current fasting BE study, 

the assessor verified that all subjects exhibited at least four non-zero measurable 

concentrations for all 4 periods before 3 hrs after dosing. Therefore, data from all 

subjects were included in the BE evaluation.  

 

 As per the PSG for Mesalamine ER Capsules, partial AUC data (i.e., pAUC0-3 and 

pAUC3-72), AUC0-72 and Cmax were evaluated.  

 

 The assessor performed the statistical analysis using HVScale4Period.SAS 

program (18 March 2009) to obtain the results of the PK parameters, pAUC0-3, 

pAUC3-72, AUC0-t and Cmax.  

 

 The results of statistical analysis show that the within-subject variability of the 

reference product (sWR) for AUC0-3, AUC3-72, AUC0-72 and Cmax 

pharmacokinetic (PK) parameters are all greater than 0.294. Therefore, statistical 

data of AUC0-3, AUC3-t, AUC0-72 and Cmax for mesalamine in the fasting BE 

study meet the reference scaled average BE criteria as shown in the table above.   

 

 The test/reference ratios for LnAUC0-3, LnAUC3-72, LnAUC0-72, and LnCmax 

fall within the acceptance range of 0.80-1.25. The 95% upper confidence bound for 

LnAUC0-3, LnAUC3-72, LnAUC0-72, and LnCmax is all negative. 

 

 It is noted that the concentration profiles of both test and RLD showed double 

peaks, which may be due to absorption along the GI tract and the difference of drug 

product release rate in the GI tract.  

 

 Therefore, the fasting BE study is adequate. 

 

 

4.1.1.5 Overall Comment 

 

Was the fasting bioequivalence study acceptable? Acceptable 
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Mean Plasma Concentrations, Single-Dose Fasting Bioequivalence Study 

 Treatment A Treatment B  

Time Mean (ng/mL) CV% Mean (ng/mL) CV% T/R Ratio 

0 0 . 0 .  

0.333 11.34 225.91 17.45 237.78 0.65 

0.667 367.88 99.7 400.86 101.11 0.92 

1 709.5 102.18 689.81 77.1 1.03 

1.333 780.67 93.59 836.69 96.35 0.93 

1.667 771.55 91.11 809.31 101.21 0.95 

2 708.95 103.35 718.45 90.7 0.99 

2.333 634.33 100.37 619.53 86.14 1.02 

2.667 587.54 97.17 621.83 96.08 0.94 

3 527.44 80.87 589.19 79.23 0.90 

3.333 521.36 73.12 596.16 66.55 0.87 

3.667 553.03 89.29 613.8 65.09 0.90 

4 556.31 88.05 606.99 61.14 0.92 

4.333 509.89 77.27 579.66 67.2 0.88 

4.667 437.67 88.1 544.69 89.11 0.80 

5 505 86.98 660.06 96.55 0.77 

5.5 622.1 92.97 766.32 86.54 0.81 

6 521.06 92.98 636.1 80.37 0.82 

6.5 381.27 101.09 476.79 85.55 0.80 

7 283.2 109.43 345.96 90.64 0.82 

8 137.53 122.44 170.42 106.95 0.81 

9 59.04 81.65 78.65 102.66 0.75 

10 38.21 100.53 48.07 81.26 0.79 

12 19.09 101.52 22.79 62.66 0.84 

14 14.02 111.2 15.75 62.72 0.89 

16 10.47 83.12 12.29 70.05 0.85 

20 8.38 101.83 10.08 100.08 0.83 

24 4.64 103.96 5.82 92 0.80 

30 2.67 144.63 3.3 153.31 0.81 

36 1.66 198.53 2.19 204.98 0.76 

48 0.71 254.47 1.27 272.51 0.56 

72 0.09 438.91 0.17 556.26 0.53 
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A total of 76 subjects’ data was included in PK and statistical analysis. The subjects who missed at 

least one period (with dosed period highlighted in yellow) are tabulated below. 

 

Subject # Sequence Period 1 Period 2 Period 3 Period 4 
Included in statistical analysis 

(either ABE or RSABE)? 

TRTR /X X X X No 

RTRT /X X X X No 

RTRT /X X X X No 

TRTR /X X X X No 

RTRT /X X X X No 

TRTR /X X X X No 

RTRT /X X X X No 

TRTR  /X X X No 

TRTR  /X X X Yes 

RTRT   X X Yes 

RTRT   X X Yes 

RTRT   X X Yes 

TRTR   X X Yes 

TRTR   X X Yes 

RTRT   X X Yes 

RTRT   X X Yes 

TRTR   /X X Yes 

TRTR   /X X Yes 

RTRT   /X X Yes 

(b) (6)

(b) (6)
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TRTR    /X Yes 

TRTR    /X Yes 

TRTR    X Yes 

“” indicated that the subject was dosed. “X” indicated that the subject was withdrawn/dropout in that period.  

 

Adverse Events: 

Per the list of adverse events35, a total of 39 adverse events (Test 16 and Reference 23) were reported 

within 23 subjects during the entire course of the study.  

 

Subject  experienced vomiting about 25 hours 53 minutes and 30 hours 17 minutes 

in P1, 28 hours 19 minutes in P3 and 2 hours 26 minutes in P4, respectively, after dosing. They were 

all discontinued, which was in line with the pre-established SOP36. 

 

The reported adverse events were all mild or moderate in severity. There were no reports of deaths 

or serious AEs during the study.  

 

Protocol Deviations: 

As seen from above table, there were some sampling collection deviations and procedure deviations. 

The mentioned deviations were considered not to have an impact on the overall statistical outcome 

of the fed study as the analysis is conducted with actual times. 

 

Additionally, the applicant reported an incidence that in Period I approximately after 50 minutes of 

dosing  study personal observed a floating capsule (which was identified 

as "Reference") in a washroom.37 No untoward event/incident including any unreported adverse event 

during that period could be elicited from those subjects despite detailed questioning. Among the 

identified 14 subjects, 08 subject (Subject Nos.  had received 

reference treatment in period – I. Subject  had an episode of emesis on the next day  

 and was withdrawn from the study. No responsible subject could be identified for this 

occurrence. As verified by assessor, none of these subjects were reported with “0” drug plasma 

concentrations at all time points during P1. The applicant also conducted statistics with data including 

or excluding these 7 subjects and the study results were meeting the bioequivalence criteria as per 

study protocol after inclusion and exclusion of all these 7 subjects. The assessor would not pursue 

this use further. 

  

Overall, the applicant’s handling of “Dropouts/Adverse Events/Protocol Deviations” is adequate as 

per the comments above. 

                                                 
35\\CDSESUB1\evsprod\anda214585\0002\m5\53-clin-stud-rep\531-rep-biopharm-stud\5312-compar-ba-be-stud-

rep\study-ba19140130\fast-16-2-7-adverse-event-listings.pdf    
36 \\CDSESUB1\evsprod\anda214585\0002\m5\53-clin-stud-rep\531-rep-biopharm-stud\5312-compar-ba-be-stud-

rep\study-msm-1000c-0652-18\study-msm-1000c-0652-18-protocol.pdf  
37 \\CDSESUB1\evsprod\anda214585\0002\m5\53-clin-stud-rep\531-rep-biopharm-stud\5312-compar-ba-be-stud-

rep\study-msm-1000c-0652-18\study-msm-1000c-0652-18-body.pdf Page 38 of 317 
38 \\CDSESUB1\evsprod\anda214585\0002\m5\53-clin-stud-rep\531-rep-biopharm-stud\5312-compar-ba-be-stud-

rep\study-msm-1000c-0652-18\study-msm-1000c-0652-18-body.pdf Page 238 of 317 
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The applicant evaluated 11 different concomitant medications (Acetaminophen, Diclofenac, 

Amoxicillin, Clavulanic acid, Caffeine, Nicotine, Ciprofloxacin, Tinidazole, Ranitidine, Cetirizine 

and Domperidone) during the pre-study method validation and none showed significant interfering 

at the retention time of Mesalamine and Mesalamine-D3 (ISTD). The applicant also performed extra 

specificity testing in presence of concomitant medications (Ondansetron, Drotavarine, 

Levocetirizine, Pheniramine maleate and Pantoprazole) and found acceptable in the Analytical 

Report during sample analysis39. Paracetamol is acetaminophen40.  

 

However, the applicant did not evaluate the impact of Tetanus toxoid, Serratiopeptidase, 

Diethylamine, Linseed oil, Methyl Salicylate, Menthol, Chlorzoxazone, methyl prednisolone, 

Aceclofenac, Lactic acid bacillus spores, calamine, Diphenhydramine hydrochloride, Valacyclovir, 

Azithromycin, and Caladryl lotion, which were administered as concomitant medication. As twelve 

subjects (i.e., Subjects  who were given with concomitant 

medication were withdrawn/dropout and the data after co-medication from these subjects (affected 

periods) were not included in statistical analysis, the co-medication in these subjects should have no 

impact on BE analysis. In addition, Caladryl lotion41, Calamine42 and Diphenhydramine 

hydrochloride are topical product and were applied topically on the affected area, it is not expected 

the application of them would have any impact on BE analysis.  

 

As summarized by the assessor in the table above, the only concern is for Subject  (P2) who was 

given Vizylac (Lactic acid bacillus 120 x 106 spores) one capsule for the treatment of loose stools. 

Lactic acid bacillus spores is a probiotics. There is no report of drug-drug interaction for mesalamine 

and Lactic acid bacillus spores in RLD labeling 43. The impact of concomitant medications of Lactic 

acid bacillus spores on PK and/or sample analysis is not known as the applicant did not provide 

validation data to support this comedication and the  P2 data were still included in the PK and 

statistical analysis. The assessor conducted a SAS analysis with excluding data for  P2, and the 

statistical still meet the BE acceptance criteria. Therefore, the assessor will not pursue this issue 

further (Please see details in Section 4.1.2.6.4).   

 

 

 

                                                 
39 \\CDSESUB1\evsprod\anda214585\0002\m5\53-clin-stud-rep\531-rep-biopharm-stud\5314-bioanalyt-analyt-

met\study-msm-1000c-0652-18\study-msm-1000c-0652-18-ar.pdf  Page 16-18 of 125. 
40 https://www.drugs.com/paracetamol.html  
41 https://www.webmd.com/drugs/2/drug-16219/caladryl-topical/details  
42 https://www.webmd.com/drugs/2/drug-14271/calamine-topical/details  
43 https://www.accessdata.fda.gov/drugsatfda docs/label/2021/020049s035lbl.pdf  
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4.1.2.5 Bioanalytical Results 

4.1.2.5.1 SOPs dealing with Sample Analysis including Repeat Analysis 

 

Same as under the fasting study.  

APPEARS THIS WAY ON 
ORIGINAL
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 Two samples were reanalyzed under the reason of “Blank related”. Per SOP OP005713, 

“Sample(s) shall be identified under Code BR when subject blank and/or subject zero/non-

clinical Pre-dose (Day 0) sample fails to meet acceptance criteria as significant Peak Area 

Response at RT of ISTD in Subject Blank (Pre-dose) Sample or Quantifiable Concentration 

in Subject Zero (Pre-dose + ISTD) Sample/non-clinical Pre-dose (Day 0) sample was 

observed.”  

In both double blank samples, significant peak area response at RT of ISTD was observed. 

The repeat analysis of these samples per its SOP OP005713 is considered acceptable. 

The initial values for these samples exceeded the highest calibration curve standard 

concentration (ULOQ: 1599.15 ng/mL). The applicant conducted dilution integrity study 

during its method validation with dilution factor of 2 and 4. All the repeat values were more 

than 85% of ULOQ (1359.3 ng/mL). The repeat analysis is acceptable. 

 

 Two samples were reanalyzed under the reason of “Processing Related”.  
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Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study 

 Treatment A Treatment B 
T/R Ratio 

Time Mean (ng/mL) CV% Mean (ng/mL) CV% 

0 0 . 0 .  

0.333 0.02 1191.64 0.01 1174.73 2.00 

0.667 0.75 230.22 1.4 139.56 0.54 

1 7.22 423.75 6.6 157.46 1.09 

1.333 12.42 302.66 15.04 128.28 0.83 

1.667 23.45 153.35 29.56 152.04 0.79 

2 41.06 145.61 38.85 127.07 1.06 

2.333 51.11 130.36 49.98 140.56 1.02 

2.667 62.96 139.99 53.94 141.03 1.17 

3 62.87 143.49 52.19 140.16 1.20 

3.333 65.67 170.6 65.5 143.7 1.00 

3.667 64.13 156.49 95.57 209.76 0.67 

4 70.24 183.56 112.34 261.73 0.63 

4.333 122.95 242.75 144.21 230.09 0.85 

4.667 63.86 251.23 76.49 218.11 0.83 

5 35.03 190.9 43.87 164.61 0.80 

5.333 24.94 152.4 32.3 142.27 0.77 

5.667 20.52 119.91 26.23 135.43 0.78 

6 17.95 107.37 23.82 142.32 0.75 

6.333 16.68 105.13 20.87 139.24 0.80 

6.667 16.11 112.84 18.81 156.58 0.86 

7 16.11 131.36 17.86 180.88 0.90 

7.5 15.53 125.21 16.07 176.82 0.97 

8 14.51 126.53 14.85 175.25 0.98 

9 10.53 110.3 13.17 160.68 0.80 

10 7.04 86.78 9.84 159.93 0.72 

12 4.85 79.5 6.1 192.6 0.80 

16 2.88 72.18 2.75 77.38 1.05 

20 1.99 79.09 1.84 88.83 1.08 

24 1.04 129.69 0.98 154.59 1.06 

30 0.95 169.13 0.85 196 1.12 

36 0.7 192.02 0.47 235.65 1.49 

48 0.22 415.25 0.18 413.71 1.22 

72 0.07 1191.64 0 .- - 

 

 





















 

 

 

In Period-IV, Subject was dosed with additional 

90mL of drinking water to ensure complete consumption 

of Investigational product. 

During IP administration, few granules along with 

applesauce were accidentally dropped down on the 

ground leading to incomplete administration of IP for 

Subject in Period-II. 

The IP was administered with approx. 180 ml of water 

instead of 240 ml of water, for Subject in Group III 

Period II as the subject complained of nausea at the time 

of drinking water post IP administration.   

In Group-III, Subject did not turn up to provide end 

study sample. He was telephonically contacted and 

refused to visit for End study sample. Hence considered 

lost to follow up. 

In Period-I, for subject 0.000 hrs. sample collection 

was done at 0746 hrs. and stored at 0919 hrs. due to 

oversight of the concerned study person, leading to a 

deviation of 93 minutes. 

Study was being conducted in 3 groups with 50 subjects 

in each group completing the clinical phase with 150 

subjects. However, considering the total number of 

samples and logistic requirements for the same, samples 

were shipped after completion of each group instead of 

whole clinical phase. 

Due to oversight blood sample of 0.000 hrs. for Subject 

 were centrifuged within 54 min and 46min 

of collection instead of 45 min.  . 

Subject was given concomitant medication 

Paracetamol 325 mg+ Ibuprofen 400 mg in P-II. 

Subject was given concomitant medication Heparin 

Sodium 50 IU + Benzyl nicotinate 2mg in P-II. 

Subject  was given concomitant medication 2.6 g 

Sodium chloride + 1.5 g Potassium chloride + 2.9 g 

Sodium citrate + 13.5 g Dextrose in P-II. 

Subject was given concomitant medication 

Diclofenac diethylamine 1.16% w/w in P-IV. 

Subject was given concomitant medication 

Ibuprofen 400mg + Paracetamol 325 mg in P-IV. 

Subject was given concomitant medication Trypsin-

chymotrypsin 100000 armour units in P-IV. 

Note: Superscript above the subject number indicates the number of multiple occurrences of the indicated 

deviation recorded by that subject. 

Deviation: As per section 15.0 of protocol, in all cases if any subject dropped out after dosing and no post 

dose samples are collected, then pre-dose sample of that period of such subject will not be analyzed.  

However for subject  which was withdrawn / dropout in period 3 after dosing and no post dose samples 

were collected for that period, inadvertently pre-dose sample of period 3 was analyzed along with other 

samples due of over sight. 

Impact Assessment: Deviation does not have any impact on study out come because this sample was analyzed 

additionally and not used for any calculation as conclusion drawn.  
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Per the list of adverse events47, a total of 19 adverse events (Test 9 and Reference 10) were 

reported within 12 subjects during the entire course of the study.  

 

Subjects  experienced vomiting in P1 about 8, 6 and 7 hours and in P3 

3 minutes after dosing and were discontinued from the study. Per Guidance for Industry, 

Bioavailability and Bioequivalence Studies for Orally Administered Drug Products — 

General Considerations48, in the case of modified-release products, the data from subjects 

who experience emesis any time during the labeled dosing interval should be deleted. 

Although two vomiting in the current study occurred slightly after the dosing interval (6 

hours) stated in the RLD labeling49, the withdrawals are in line with the applicant’s pre-

established SOP50 as it stated that “any subject who experiences vomiting post -dose at any 

time during the sample collection schedule in any of the period will be withdrawn from the 

study.” 

 

The reported adverse events were all mild in severity. There were no reports of deaths or 

serious AEs during the study. Overall, the occurrence of AEs is comparable in test product 

and RLD-treated groups. 

 

Protocol Deviations: 

As seen from above table, there were some sampling collection deviations and procedure 

deviations. The mentioned deviations were considered not to have an impact on the overall 

statistical outcome of the fasting sprinkle study as the analysis is conducted with actual 

times. 

 

Overall, the applicant’s handling of “Dropouts/Adverse Events/Protocol Deviations” is 

adequate as per the comments above. 

 

                                                 
47\\CDSESUB1\evsprod\anda214585\0002\m5\53-clin-stud-rep\531-rep-biopharm-stud\5312-compar-ba-

be-stud-rep\study-ba19140473\fast-16-2-7-adverse-event-listings.pdf     
48 https://www.fda.gov/files/drugs/published/Guidance-for-Industry-Bioavailability-and-Bioequivalence-

Studies-for-Orally-Administered-Drug-Products---General-Considerations.PDF  
49 https://www.accessdata.fda.gov/drugsatfda docs/label/2020/020049Orig1s034lbl.pdf  
50 \\CDSESUB1\evsprod\anda214585\0002\m5\53-clin-stud-rep\531-rep-biopharm-stud\5312-compar-ba-

be-stud-rep\study-ba19140473\fast-16-1-1-protocol-amendments.pdf   
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Re-injection Stopped at data file: 251120\AR94\059 due to error “VIERROR 

status received during run” observed due to Pmax error 

Re-injection Stopped at sample name: 31-93-36 due to VIERROR error observed 

due to Pmax error in UHPLC pump 

 

Repeat Analysis: 

 

 A total of 78 samples (43 samples following treatment with Test product and 35 

with Reference product) out of 18140 samples (0.43%) were reanalyzed. 

 

 Thirty-six samples were reanalyzed under the reason of “Internal Standard 

Related”.  According to the raw numerical data, as verified by assessor, the internal 

standard response of these samples varied beyond 40 to 180% of mean ISTD area 

response of accepted calibration standards and quality control samples in each run. 

The repeat analysis of these samples per its SOP# 025099 is considered acceptable. 

(b) (6)



 

 

 

 

 Twenty-eight samples were reanalyzed under the reason of “Highest calibration 

Related”.  

(b) (6)





 

 

 

sample was observed. The repeat analysis of these samples per its SOP OP005713 

is considered acceptable.  

Based on applicant’s explanation, the reanalysis is considered acceptable for 

Samples of Subject at 12 hrs and Subject at 7 hrs in P4 and Subject

at 2 hrs in P1 as 1) the test and corresponding QC samples (MQC for sample of 

Subject  P4 12 hrs and HQC for sample of Subject P4 7hrs) were next to 

each other; and 2) the calculated concentrations (6.76 and 201.37 ng/mL) for QC 

samples was significantly different from the nominal values (1430.83 ng/mL and 

3577.08 ng/mL) and calculated concentration for QC samples of the same nominal 

concentration in the same run. Therefore, the reanalysis of this sample is considered 

acceptable. 

 

For the 8 samples of Subject at 0 to 2.333 hr in P1, the initial samples were lost 

as reported. The applicant’s explanation is acceptable.  

 

 There was re-integration reported for 7 samples due to chromatographic peak shift 

during study sample analysis. As verified by assessor, comparison of the original 

and reintegrated chromatograms indicated that the re-integration is acceptable. 

(b) (6)

(b) (6) (b) (6) (b) (6)

(b) (6) (b) (6)

(b) (6)



 

 

 

 

 Per the applicant’s SOP on reanalysis of incurred samples (SOP OP005714), “For 

studies with total number of subject/ animal samples > 1000: A minimum 10% of 

1000 samples + at least 5% of the remaining samples”. A total of 1061 out of 18140 

(5.85%) samples were repeated for ISR. Per the current FDA Guidance for Industry 

- Bioanalytical Method Validation (May 2018), the ISR reanalysis should be 

conducted with 10% of the first 1000 samples and 5% of the remaining samples. 

The ISR sample size met this requirement (1000*10% + 17140*5% =957). Out of 

the 1061 ISR samples, 1047 (98.68%) samples met the acceptance criteria (at least 

67% of samples were NMT 20% for each sample). Therefore, the ISR results are 

acceptable. 

 

 The bioanalytical results are acceptable. 
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Mean Plasma Concentrations, Single-Dose Fasting Sprinkle Bioequivalence Study 

 Treatment A Treatment B  

Time 
Mean 

(ng/mL) 
CV% 

Mean 

(ng/mL) 
CV% T/R Ratio 

0 0.02 1673.32 0 . #DIV/0! 

0.333 58.76 418.46 55.18 394.94 1.06 

0.667 568.18 99.99 433.45 126.8 1.31 

1 945.41 87.25 827.21 104.37 1.14 

1.333 1265.72 91.09 1110.69 90.79 1.14 

1.667 1334.03 90 1159.83 82.6 1.15 

2 1112.12 81.43 1008.83 84.69 1.10 

2.333 902.15 77.02 857.25 89.09 1.05 

2.667 795.04 76.09 716.56 78.11 1.11 

3 694.41 75.4 669.99 72.99 1.04 

3.333 633.94 68.08 649.08 73.09 0.98 

3.667 604.28 68.55 633 69.98 0.95 

4 609.13 69.78 627.95 64.14 0.97 

4.333 582.4 60.51 606.75 61.2 0.96 

4.667 552.02 63.68 545.61 66.89 1.01 

5 684.49 68.06 648.4 70.26 1.06 

5.5 777.41 69.1 737.44 72.53 1.05 

6 658.46 76.34 631.1 76.31 1.04 

6.5 479.03 78.77 479.83 85.66 1.00 

7 338.62 84.14 344.18 92.41 0.98 

8 165.95 104.76 172.33 108.18 0.96 

9 71.37 112.54 73.58 117.77 0.97 

10 42.83 102.49 44.26 109.26 0.97 

12 19.94 74.29 21.45 85.45 0.93 

14 13.5 56.37 14.66 81.53 0.92 

16 10.19 58.82 11.28 87.97 0.90 

C27 8.03 66.97 8.66 90.46 0.93 

24 4.18 102.36 4.28 88.79 0.98 

30 3.12 140.74 3.09 132.33 1.01 

36 1.83 153.64 1.94 162.93 0.94 

48 0.61 257.78 0.73 251.77 0.84 

72 0.65 1575.14 0.06 558.4 10.83 

 

 





 

 

 

4.1.4 Single-dose Sprinkled Fasting Bioequivalence Study (BA19140131, failed) 

In addition to the three pivotal studies, i.e., fasting (BA19140130), fed (MSM_1000C_0652_18) and fasting sprinkle (BA19140473), the 

applicant also submitted 16 BE summary tables for two failed sprinkle fasting studies, i.e., #BA19140131 and #BA19140426, and two pilot fed 

studies, i.e., #PKD_18_099 and #MSM_1000C_0536_17. Different batches of test product were used for pivotal, failed and pilot studies, but the 

formulations were the same as per the summary tables submitted.  

Assessor’s Note:  All three test batches’ formulations were the same.
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Missing Samples, Period II 

Blood draw time point deviations, Period III 

Missing Samples, Period III 

Blood draw time point deviations, Period IV 

Missing Samples, Period IV 

During Period I, subject has been dosed with 240 mL 

+ 30 mL of extra water instead of 240 mL. 

During Period IV, subject has been dosed with 240 

mL + 30 mL of extra water instead of 240 mL. 

In period IV, for subject housing deviation of 11 hours 

23 min has been occurred. 

During Period I, concomitant medication (Diclofenac 

Diethylamine Topical Gel 5 g local application) was 

given to subject for resolution of Adverse Event of 

Back pain. 

During Period III, concomitant medication (Paracetamol 

500 mg) was given to subject for resolution of 

Adverse Event of Pyrexia. 

During Period IV, concomitant medication (Paracetamol 

650 mg) was given to subject for resolution of 

Adverse Event of Pyrexia. 

During Period I, for subject  It was missed to tick 

on appropriate section of yellow light condition is 

ensured for subject at 6.500 hours and subject at 

0.667 hours time points of blood collection.   

During Period I, for subject during check out vitals 

and physical examinations wellbeing assessment was 

performed and subject was asked about the wellbeing. 

However, it was missed to tick on wellbeing assessment 

‘well’ column. 

During Period IV, vital sign (Sitting blood pressure, 

radial pulse rate) at 6.0 hours time point for subject 

 were performed after scheduled 

time with deviation of 43 min, 41 min, 43 min, 43 min 

43, min 44 min, 44 min and 45 min respectively. 

 

Comments on Dropouts/Adverse Events/Protocol Deviations: 

 The two failed fasting sprinkle studies (Study # BA19140131 and BA19140426), 

and the pivotal fasting (BA19140130) and sprinkle fasting (B BA19140473) BE 

studies were conducted at the same analytical site and the clinical site. 

 

 The numbers of adverse events in this failed fasting sprinkle BE study are 

comparable between test- and RLD-treated groups. However, the applicant did 

not provide severity of these AEs.  

 

 There were 10 dropouts in this failed sprinkle fasting study.  
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Summary of Bioavailability Studies 

Study Ref. 

No. 
Study 

Objective 
Study 

Design 

Treatments 

(Dose, Dosage 

Form, 

route)[Product 

ID] 

Subjects 

(No. (M/F) 

type 

Age: mean 

(range) 

Mean Parameters (± SD) 

Mesalamine 
Study 

Report 

Location 
Cmax 

(ng/mL) 
Tmax* 

(hr) 
AUC0-3 

(ng.hr/mL) 
AUC3-t 

(ng.hr/mL) 
AUC0-t 

(ng.hr/mL) 

BA1914013

1 

Single dose 

oral 

bioequivalen

ce study of 

Mesalamine 

Extended 

Release 

Capsules  

500 mg USP 

(2 x 500 mg 

capsules) and 

‘PENTASA®

’ 

(Mesalamine

) Controlled-

Release 

Capsules 500 

mg (2 x 500 

mg capsules) 

in healthy 

adult human 

subjects 

under fasting 

condition 

with contents 

sprinkled 

over 

applesauce. 

An  open 

label, 

balanced, 

randomized, 

two-

treatment, 

four-period, 

two-

sequence, 

single dose, 

crossover 

fully 

replicate 

bioequivalen

ce study in 

healthy adult 

human 

subjects 

under fasting 

condition 

with contents 

sprinkled 

over 

applesauce   

Study Type: 

Pivotal 

Study 

Reference   

product  

(R):   Pentasa® 

(Mesalamine) 

Controlled 

release capsules 

500 mg, 2 

Capsules, Oral 

[Batch. /Lot No.             

5783929] 

Test product  

(T): 

Mesalamine 

Extended Release 

Capsules USP 

500 mg, 2 

Capsules, Oral 

[Batch. /Lot No.     

3967425] 

 

 

A total of 

56 healthy, 

adult, male 

human 

subjects 

were 

enrolled in 

the study.  

47 subjects 

completed 

the study.  

Mean age:  

29 ± 6 

years 

 

(Complete

d subjects) 

Range: 19 

– 44 Years 

(Complete

d Subjects)  

Reference 

(R1) 

2027.762 

(±1271.703

6/ 

62.71) 

 

Reference 

(R2) 

2138.301 

(±1261.835

5 

/59.01) 

 

 

Test (T1) 

1832.950 

(±1228.366

6 

/67.02) 

 

Test (T2) 

1644.484 

(±964.1174 

/58.63) 

Reference 

(R1) 

2.000 

(0.667- 

6.000) 

 

 

 

Reference(

R2) 

1.667 

(0.667- 

5.500) 

 

 

 

Test (T1) 

1.834 

(0.667- 

7.000) 

 

 

Test (T2) 

2.000 

(0.333- 

5.500) 

 

Reference 

(R1) 

2440.7536 

(±1714.618

93 

/70.25) 

 

 

Reference 

(R2) 

2513.8615 

(±1617.728

83 

/64.35) 

 

 

Test (T1) 

2093.5463 

(±1412.615

97 

/67.47) 

 

Test (T2) 

1843.4724 

(±983.0449

8 

/53.33) 

Reference 

(R1) 

2923.1201 

(±1707.027

58 

/58.40) 

 

 

Reference 

(R2) 

2955.6350 

(±1406.992

22 

/47.60) 

 

 

Test (T1) 

2130.5889 

(±1324.620

64 

/62.17) 

 

Test (T2) 

2088.6902 

(±904.9940

0 

/43.33) 

Reference 

(R1) 

5363.8737 

(±2916.099

18 

/54.37) 

 

 

Reference 

(R2) 

5469.4964 

(±2544.730

94 

/46.53) 

 

 

Test (T1) 

4224.1352 

(±2388.648

10 

/56.55) 

 

Test (T2) 

3932.1626 

(±1552.038

09 

/39.47) 

N/AP 

 

Unscaled Average BE 

Reference Scaled Average Bioequivalence Approach Used Yes                    No 

If No, then complete Table 3A only 

If Yes, then complete Tables 3A and 3B 



 

 

 

Mesalamine (No of subjects completed=47*) 

Dose [1 × 1000 mg (2 Capsules of 500 mg)] 

Least Squares Geometric Means and Ratio of Means and 90% Confidence Intervals 

Fasting Bioequivalence Study – BA19140131 

Parameter Test (T) N Reference (R) N Ratio (%) (T/R) 90% CI (T/R) 

Cmax (ng/mL) N/AP N/AP N/AP N/AP N/AP N/AP 

AUC0-t (ng.h/mL) N/AP N/AP N/AP N/AP N/AP N/AP 

AUC0-3 (ng h/mL) N/AP N/AP N/AP N/AP N/AP N/AP 

AUC3-t (ng.h/mL) N/AP N/AP N/AP N/AP N/AP N/AP 

*Completed clinical phase of the study. 

 

Statistical Summary of the Comparative Bioavailability Data 

Parameter 
T/R 

Ratio 

Lower 90% 

CI 

Upper 90% 

CI 
s2WR sWR 

Criteria 

Bound# 

Method 

Used 
Outcome 

AUC0-t (ng.h/mL) 74.51 N/AP N/AP 0.12967 0.36009 0.05 RSAB 
Non-

Bioequivalent 

AUC0-3 (ng h/mL) 79.64 N/AP N/AP 0.39214 0.62621 -0.12 RSAB 
Non-

Bioequivalent 

AUC3-t (ng.h/mL) 71.23 N/AP N/AP 0.15303 0.39119 0.06 RSAB 
Non-

Bioequivalent 

Cmax (ng/mL) 80.05 N/AP N/AP 0.2861 0.5349 -0.07 RSAB Bioequivalent 

 

Assessor’s Comments: 

 

 The failed fasting sprinkle BE study was designed as a single-dose, full replicate crossover study comparing test product 

Mesalamine Extended Release Capsules 500 mg USP (2 x 500 mg capsules) to the corresponding reference product 

‘PENTASA®’ (Mesalamine) Controlled-Release Capsules 500 mg (2 x 500 mg capsules). A total of 56 subjects were 

dosed, 47 subjects completed and 9 subjects were withdrawn. Forty seven (47) subjects were included in PK and statistical 

analysis. 

 

 As reported by applicant in the tables above, only Cmax met the BE criteria while AUC0-3, AUC3-t and AUC0-t all failed 

to meet the acceptance criteria of RSABE. The T/R ratios in this failed sprinkle fasting study were lower than 0.8 for 

AUC0-t, AUC0-3 and AUC3-t. The applicant did not provide the potential reason for the study failure. In the study report 



 

 

 

for pivotal sprinkle fasting study51, the applicant stated that “Sample size estimation was based on available in-house 

study data on Mesalamine Extended release capsules. Considering a Test/Reference ratio approximately up to 90% and 

coefficient of variation of reference ~57%, 252 observations (126 Subjects) per treatment may yield a power of 80% to 

show bioequivalence under bioequivalence assumptions as per Reference Scaled Average Bioequivalence Approach. 

However, considering mesalamine drug having high pharmacokinetic variability and possible dropouts and/or 

withdrawals, a fully replicate design using Reference Scaled Average Bioequivalence Approach, 300 observations per 

treatment (150 subjects) were considered for this study.” As there are no study report or datasets submitted, this issue 

will be assessed when the applicant submits the requested information.  

 

 The applicant will be asked to submit full study reports and datasets for further evaluation. The failed fasting sprinkle 

BE study is inadequate 

 

 

                                                 
51 \\CDSESUB1\evsprod\anda214585\0002\m5\53-clin-stud-rep\531-rep-biopharm-stud\5312-compar-ba-be-stud-rep\study-ba19140473\fast-body.pdf  













 

 

 

Standard curve concentrations 

(ng/mL) (Mean Value) 

STDA: 1.553, STDA(DUP): 1.537, STDB: 4.300,  

STDC: 86.470, STDD: 220.807, STDE: 549.153, STDF: 1206.100, 

STDG: 2151.447, STDH: 4323.543, STDI: 5496.097, STDI(DUP) 

5438.370 

QC concentrations (ng/mL) 

(Nominal) 

LOQQC – 1.55, LQC – 4.40, MQC –2202.01, HQC – 4404.02, 

D2QC-9370.26, D4QC-9370.26 

QC concentrations (ng/mL) 

(Mean value)-Global statistics 

LOQQC- 1.588, LQC- 4.239, MQC- 2116.483, HQC -4302.632, 

D2QC – 9270.080, D4QC – 9072.824 

QC within batch accuracy range 

(%) 
94.81 to 106.56 

QC between batch accuracy 

range (%) 
96.12 to 102.44 

QC Intraday accuracy range (%) 95.70 to 103.28 

QC within batch precision range 

(%) 
0.52 to 17.20 

QC between batch precision 

range (%) 
2.71 to 10.49 

QC Intraday precision range (%) 2.92 to 12.77 

Bench-top stability in human 

plasma 

8.25 hours, at room temperature, under low light 

Stock solution stability of analyte 

(days) 

67 days (stored in refrigerator between 1-10°C), Protected from 

light 

Stock solution stability of ISTD 

(days) 

67 days (stored in refrigerator between 1-10°C), Protected from 

light 

In-injector stability (hours) 99.97 hours (10°C±1°C) 

Freeze thaw stability (cycles) Three cycles (frozen below -50°C and thawed at room temperature, 

under low light) 

Dilution integrity* Concentration diluted 2 and 4 times 

Long Term Stability (days) 147 days in human plasma (stored below -50ºC) 

Selectivity  

 

 

Six lots of normal human plasma, two lots of Heamolyzed human 

plasma and two lots of lipemic human plasma with K3EDTA as an 

anticoagulant were evaluated and none showed significant 

interfering peaks at the retention times of Mesalamine and 

Mesalamine D3 (ISTD). 

 

Summary of Standard Curve and QC Data for Sample Analyses 







 

 

 

Summary of Bioavailability Studies 

Study 

Ref. No. 
Study Objective 

Study 

Design 

Treatments 

(Dose, Dosage 

Form, 

route)[Product 

ID] 

Subjects 

(No. (M/F) 

type 

Age: mean 

(range) 

Mean Parameters (± SD) 

Mesalamine 
Study 

Report 

Locatio

n 
Cmax 

(ng/mL) 
Tmax* 

(hr) 
AUC0-3 

(ng.hr/mL) 
AUC3-t 

(ng.hr/mL) 
AUC0-t 

(ng.hr/mL) 

Study # 

BA1914042

6 

Primary 

Objective: To 

evaluate the oral 

bioequivalence of      

Mesalamine 

Extended Release 

Capsules 500 mg 

USP (2 x 500 mg 

capsules); 

manufactured by 

Sun 

Pharmaceutical 

Industries Limited, 

India with 

‘PENTASA®’ 

(Mesalamine) 

Controlled-Release 

Capsules 500 mg 

(2 x 500 mg 

capsules); 

Manufactured for: 

Shire US Inc., 

USA, in healthy, 

adult, human 

subjects under 

fasting condition 

with contents 

sprinkled over 

applesauce.  

 
Secondary 

Objective: To 

monitor the safety of 

test product (T) and 

reference product (R) 

in healthy adult 

human subjects. 

An open 

label, 

balanced, 

randomiz

ed, two-

treatment, 

four-

period, 

two-

sequence, 

single 

dose, 

crossover 

fully 

replicate 

bioequiva

lence 

study in 

healthy 

adult 

human 

subjects 

under 

fasting 

condition 

with 

contents 

sprinkled 

over 

applesauc

e. 

Test product(T) : 
Mesalamine ER 

Capsules 

Strength:50

0 mg 

Capsule 

Dose: (2 x 500 
mg) 
Rout: Oral 
[Batch #3967425]  

Reference product 

(R): 

PENTASA® 

(Mesalamine) 

controlled-release 

capsules 

strength 

:500 mg 

Capsule 

Dose: (2 x 500 
mg) 
Rout: Oral 

[Lot # AK8368A]  

No. of 

Subje

cts 

Comp

leted 

(M)-

:89  

Healthy 

subjects  

mean age :31 

(18-44)  

Reference 

(R1) 

1496.127 (±      

714.8756/ 

47.78) 

Reference 

(R2) 

1391.165 (±    

743.3800 / 

53.44) 

Test (T1) 

1178.101 (±   

656.2374 / 

55.70) 

Test (T2) 

1242.425 (±   

619.1608 / 

49.83) 

Reference (R1) 

1.834 (0.667-    

6.500) 

 

Reference 

(R2) 

2.667 (1.000 - 

6.500) 

Test (T1) 

1.667 (0.667 -    

7.000) 

 

 

Test (T2) 

2.000 (0.667 -  

6.500) 

 

Reference 

(R1) 

1722.4665(± 

1014.01823/    

58.87) 

Reference(R2) 

1610.6344 (±    

1195.30497 / 

74.21) 

Test (T1) 

1300.6138 (±   

726.46201 /    

55.86) 

Test (T2) 

1370.0051 (±   

816.93463 /   

59.63) 

Reference (R1) 

2862.9483(± 

1716.17922/    

59.94) 

Reference (R2) 

2751.2350 (±    

1357.70723 / 

49.35) 

Test (T1) 

2048.3993 (±   

1124.37020 /    

54.89) 

 

Test (T2) 

2102.7171 (±   

1198.80209 /   

57.01) 

Reference (R1) 

4585.4148(± 

2100.90816/    

45.82) 

Reference  

(R2) 

4361.8694 (±    

2016.79524 / 

46.24) 

Test (T1) 

3349.0131 (±   

1451.69381 /    

43.35) 

Test (T2) 

3472.7223 (±   

1512.46251 /  

43.55) 

N/AP  

 

Unscaled Average BE 

Reference Scaled Average Bioequivalence Approach Used Yes                    No 



 

 

 

*Completed clinical phase of the study. 

 

Statistical Summary of the Comparative Bioavailability Data 

Parameter T/R Ratio 
Lower 90% 

CI 

Upper 90% 

CI 
s2WR sWR 

Criteria 

Bound# 

Method 

Used 
Outcome 

Including Interaction effect 

AUC0-t (ng.h/mL) 76.56 N/AP N/AP 0.10421 0.32282 0.02 RSAB Non-Bioequivalent 

AUC0-3 (ng h/mL) 82.57 N/AP N/AP 0.19441 0.44092 -0.07 RSAB Non-Bioequivalent 

AUC3-t (ng.h/mL) 73.36 N/AP N/AP 0.13879 0.37255 0.03 RSAB Non-Bioequivalent 

Cmax (ng/mL) 82.32 N/AP N/AP 0.1760 0.4195 -0.05 RSAB Non-Bioequivalent 

Excluding Interaction effect 

AUC0-t (ng.h/mL) 76.17 N/AP N/AP 0.10421 0.32282  0.02  RSAB Non-Bioequivalent 

AUC0-3 (ng.h/mL) 82.18 N/AP N/AP 0.19441  0.44092  -0.06  RSAB Non-Bioequivalent 

AUC3-t (ng.h/mL) 73.00 N/AP N/AP 0.13879  0.37255  0.04  RSAB Non-Bioequivalent 

Cmax (ng/mL) 81.81 N/AP N/AP 0.1760 0.4195  -0.05  RSAB Non-Bioequivalent 

 

Assessor’s Comments: 

 

 The failed fasting sprinkle BE study was designed as a single-dose, full replicate crossover study comparing test product 

Mesalamine Extended-Release Capsules 500 mg USP (2 x 500 mg capsules) to the corresponding reference product 

‘PENTASA®’ (Mesalamine) Controlled-Release Capsules 500 mg (2 x 500 mg capsules). A total of 100 subjects were 

If No, then complete Table 3A only 

If Yes, then complete Tables 3A and 3B 

Mesalamine (No of subjects completed=89*) 

Dose [2 × 500 mg(2 Capsules of 500 mg)] 

Least Squares Geometric Means and Ratio of Means and 90% Confidence Intervals 

Fasting Bioequivalence Study –  BA19140426 

Parameter Test (T) N Reference (R) N Ratio (%) (T/R) 90% CI (T/R) 

Cmax (ng/mL) N/AP N/AP N/AP N/AP N/AP N/AP 

AUC0-t (ng h/mL) N/AP N/AP N/AP N/AP N/AP N/AP 

AUC0-3 (ng.h/mL) N/AP N/AP N/AP N/AP N/AP N/AP 

AUC3-t (ng h/mL) N/AP N/AP N/AP N/AP N/AP N/AP 



 

 

 

dosed, 89 subjects completed and 11 subjects dropped out. Eighty-nine (89) subjects were included for PK and statistical 

analysis. 

 

 As reported by the applicant in the tables above, no BE were demonstrated by the PK parameters. Based on the results, 

AUC0-3 and Cmax meet the acceptance criteria of RS ABE, but AUC0-t and AUC3-t did not meet the BE acceptance 

criteria. The T/R ratios in this failed fasting sprinkle study were relatively low (76.17%, 82.18%, 73.00% and 81.81% 

for AUC0-t, AUC0-3, AUC3-t and Cmax, respectively). The applicant implicated that the study power was insufficient 

in the study report for the pivotal fasting sprinkle study. However, as there are no study reports or dataset submitted, this 

issue will be assessed when the applicant submits more data. 

 

 The applicant will be asked to submit full study reports and dataset for further evaluation. The failed sprinkle fasting BE 

study is inadequate. 

 

 

 















 

 

 

QC between batch precision range (%) 2.71 to 10.49 

QC Intraday precision range (%) 2.92 to 12.77 

Bench-top stability in human plasma 8.25 hours, at room temperature, under low light 

Stock solution stability of analyte 

(days) 

67 days (stored in refrigerator between 1-10°C), Protected 

from light 

Stock solution stability of ISTD (days) 67 days (stored in refrigerator between 1-10°C), Protected 

from light 

In-injector stability (hours) 99.97 hours (10°C±1°C) 

Freeze thaw stability (cycles) Three cycles (frozen below -50°C and thawed at room 

temperature, under low light) 

Dilution integrity* Concentration diluted 2 and 4 times 

Long Term Stability (days) 147 days in human plasma (stored below -50ºC) 

Selectivity  

 

 

Six lots of normal human plasma, two lots of Heamolyzed 

human plasma and two lots of lipemic human plasma with 

K3EDTA as an anticoagulant were evaluated and none showed 

significant interfering peaks at the retention times of 

Mesalamine and Mesalamine D3 (ISTD). 

 

Summary of Standard Curve and QC Data for Sample Analyses 







 

 

 

 

Summary of Bioavailability Studies 

Study Ref. No. 
Study 

Objective 
Study Design 

Treatments 

(Dose, Dosage 

Form, 

route)[Product 

ID] 

Subjects 

(No. (M/F) 

type 

Age: mean 

(range) 

Mean Parameters (± SD) 

Mesalamine Study 

Report 

Location 
Cmax 

(ng/mL) 
Tmax* 

(hr) 
AUC0-3 

(ng hr/mL) 
AUC3-t 

(ng hr/mL) 
AUC0-t 

(ng.hr/mL) 

MSM_1000C_0536

_ 

17 

Single dose 

four-way 

crossover fully 

replicate study 

to compare 

bioavailability 

of Mesalamine 

extended 

release 

capsules USP 

500 mg (two 

capsules of 

500 mg each; 

total dose 

1000 mg) in 

healthy adult 

human 

subjects under 

fed condition. 

An open label, 

balanced, 

randomized, 

two-treatment, 

two-sequence, 

four-period, 

single dose, 

crossover fully 

replicate 

bioavailability 

study in 

healthy adult 

human subjects 

under fed 

condition. 

 

Study Type: 

Pilot Study 

 

Reference   

product 

(R):   Pentasa® 

(mesalamine) 

Controlled 

Release 

Capsules 500 

mg, 2 capsules, 

Oral [Batch. 

/Lot No.             

5783929] 

 

Test product 

(T): 

Mesalamine 

Extended 

Release 

Capsules USP 

500 mg, 2 

Capsules, Oral 

[Batch. /Lot No. 

070-2018] 

A total of 

24 healthy, 

adult, 

human male 

subjects 

were 

enrolled in 

the study. 

15 male 

subjects 

completed 

the study. 

Mean age: 

33.67 ± 8.09 

years 

(Completed 

subjects) 

Range: 20 – 

43 Years 

(Completed 

Subjects) 

Reference 

(R1) 

322.423                          

(±      
332.7319/ 

103.20) 

 

Reference 

(R2) 

226.076        

(±    
200.0488/ 

88.49) 

 

Test (T1) 

212.256 (±   
231.2965/ 

108.97) 

 

Test (T2) 

260.932 (±   
289.6357 / 

111.00) 

 

Reference 

(R1) 

2.667 

(1.667   -

7.500 ) 

 

Reference 

(R2) 

3.834 

(1.000- 

8.000) 

 

 

Test (T1) 

3.333                

(1.667 -    
7.000) 

 

 

Test (T2) 

3.334 

(1.333-   
30.000) 

Reference 

(R1) 

102.6296      
(± 64.46214/    

62.81) 

 

Reference 

(R2) 

156.8110       

(±173.04585/ 

110.35) 

 

Test (T1) 

132.8470       

(±169.73498 

/127.77) 

 

 

Test (T2) 

165.2168       

(±234.92589/   
142.19) 

 

Reference 

(R1) 

586.5568                
(±714.73661/    

121.85) 

 

Reference 

(R2) 

547.6088 (±    
483.20744/ 

88.24) 

 

Test (T1) 

352.0157 (±   
255.07236 /    

72.46) 

 

 

Test (T2) 

407.3646 (±   
325.15975/   

79.82) 

 

Reference 

(R1) 

689.1864             
(±706.13020/102.46) 

 

 

 

Reference 

(R2) 

704.4198 (±    
558.95570/ 

79.35) 

 

Test (T1) 

484.8627 (±   
369.98099/    76.31) 

 

Test (T2) 

572.5814 (±   
454.41597 /   79.36) 

 

N/AP 



 

 

 

  

 

 

Statistical Summary of the Comparative Bioavailability Data 

Parameter T/R Ratio Lower 90% CI 
Upper 90% 

CI 
s2WR sWR 

Criteria 

Bound# 
Method Used Outcome 

AUC0-t 

(ng h/mL) 

74.15 N/AP N/AP 0.57901 0.76093 -0.03 RSAB N/AP  

AUC0-3 

(ng h/mL) 

74.46 N/AP N/AP 0.63569 0.79730 -0.09 RSAB N/AP  

AUC3-t 

(ng h/mL) 

74.26 N/AP N/AP 0.76717 0.87588 -0.14 RSAB N/AP  

Cmax (ng/mL) 60.13 N/AP N/AP 1.0619 1.0305 0.08 RSAB N/AP  

 

Assessor’s Comments: 

 The pilot fed BE study was designed as a single-dose, four-way full replicate crossover study comparing test product Mesalamine 

Extended Release Capsules, 500 mg USP (2 x 500 mg capsules) to the corresponding reference product ‘PENTASA®’ 

(Mesalamine) Controlled-Release Capsules 500 mg (2 x 500 mg capsules).  

 

 The applicant stated that the results of the pilot fed study do not provide the conclusive evidence on the bioequivalence, owing 

to the less no. of volunteers, lower power of the study design and very high variability.  

 

 The applicant submitted the 16 summary tables for the pilot fed study.  









 

 

 

Standard Curve Concentration 

(ng/mL) (Nominal) 

STDA: 1.54, STDA(DUP): 1.54, STDB: 4.41, STDC: 88.15, 

STDD: 220.38, STDE: 550.95, STDF: 1101.89, STDG 2203.79, 

STDH 4407.57, STDI: 5509.46 STDI(DUP): 5509.46 

Standard curve concentrations 

(ng/mL) (Mean Value) 

STDA: 1.553, STDA(DUP): 1.537, STDB: 4.300,  

STDC: 86.470, STDD: 220.807, STDE: 549.153, STDF: 1206.100, 

STDG: 2151.447, STDH: 4323.543, STDI: 5496.097, STDI(DUP) 

5438.370 

QC concentrations (ng/mL) 

(Nominal) 

LOQQC – 1.55, LQC – 4.40, MQC –2202.01, HQC – 4404.02, 

D2QC-9370.26, D4QC-9370.26 

QC concentrations (ng/mL) 

(Mean value)-Global statistics 

LOQQC- 1.588, LQC- 4.239, MQC- 2116.483, HQC-4302.632, 

D2QC – 9270.080, D4QC – 9072.824 

QC within batch accuracy range 

(%) 
94.81 to 106.56 

QC between batch accuracy 

range (%) 
96.12 to 102.44 

QC Intraday accuracy range (%) 95.70 to 103.28 

QC within batch precision range 

(%) 
0.52 to 17.20 

QC between batch precision 

range (%) 
2.71 to 10.49 

QC Intraday precision range (%) 2.92 to 12.77 

Bench-top stability in human 

plasma 

8.25 hours, at room temperature, under low light 

Stock solution stability of analyte 

(days) 

67 days (stored in refrigerator between 1-10°C), Protected from 

light 

Stock solution stability of ISTD 

(days) 

67 days (stored in refrigerator between 1-10°C), Protected from 

light 

In-injector stability (hours) 99.97 hours (10°C±1°C) 

Freeze thaw stability (cycles) Three cycles (frozen below -50°C and thawed at room temperature, 

under low light) 

Dilution integrity* Concentration diluted 2 and 4 times 

Long Term Stability (days) 147 days in human plasma (stored below -50ºC) 

Selectivity  

 

 

Six lots of normal human plasma, two lots of Heamolyzed human 

plasma and two lots of lipemic human plasma with K3EDTA as an 

anticoagulant were evaluated and none showed significant 

interfering peaks at the retention times of Mesalamine and 

Mesalamine D3 (ISTD). 

 

Summary of Standard Curve and QC Data for Sample Analyses 







 

 

 

Summary of Bioavailability Studies 

Study Ref. 

No. 

Study 

Objective 

Study 

Design 

Treatments 

(Dose, Dosage 

Form, 

route)[Produc

t ID] 

Subjects 

(No. (M/F) 

type 

Age: mean 

(range) 

Mean Parameters (± SD) 

Mesalamine 
Study 

Report 

Locatio

n 

Cmax 

(ng/mL) 

Tmax* 

(hr) 

AUC0-3 

(ng.hr/mL) 

AUC3-t 

(ng hr/mL) 

AUC0-t 

(ng.hr/mL) 

PKD_18

_099 

Single dose 

four-way 

crossover 

fully 

replicate 

study to 

compare 

bioavailabi

lity of 

Mesalamin

e ER 

capsules 

USP 500 

mg (two 

capsules of 

500 mg 

each; total 

dose 1000 

mg) in 

healthy 

adult 

human 

subjects 

under fed 

condition. 

An open 

label, 

balanced, 

randomize

d, two 

treatment, 

two 

sequence, 

four 

period, 

single 

dose, 

replicated, 

crossover, 

comparativ

e 

bioavailabi

lity study 

under fed 

condition. 

 

Study 

Type: 

Pilot Study 

Test (A): 

Mesalamine / 

(2 x 500 mg) / 

Extended 

Release 

Capsule / Oral 

Batch 

Number: 

070-2018 

 

Reference (B): 

Pentasa® 

(Mesalamine) / 

(2 x 500 mg) / 

Controlled 

Release 

Capsule / Oral 

Lot Number: 

5783929 

 

22 

healthy 

subjects 

(22/0) 

Mean age 

(Range): 

31.3 

(23 - 42) 

(Completed 

subjects) 

Reference 

(B1) 

321.444 (± 

320.7929/ 

99.80) 

 

 

 

Reference (B2) 

354.44  

(± 415.3876/ 

117.19) 

 

Test (A1) 

145.918 (± 

172.0909/ 

117.94) 

 

 

Test (A2) 

211.826 (± 

355.2543/ 

167.71) 

 

 

 

Reference 

(B1) 

4.333 

(1.333 - 

7.000) 

 

 

 

Reference 

(B2) 

3.667(1.6

67- 

8.000) 

 

 

Test (A1) 

4.000 

(1.333-

8.000) 

 

 

Test (A2) 

3.667           

( 2.333- 

24.000) 

 

 

 

Reference 

(B1) 

131.0646 (± 

184.31477 / 

140.63) 

 

 

 

Reference 

(B2) 

67.2550 

(± 56.39194 / 

83.85) 

 

Test (A1) 

75.9178 

(± 58.48000/ 

77.03) 

 

Test (A2) 

53.1538 (± 

32.15899 

/ 60.50) 

 

Reference 

(B1) 

753.0515 (± 

747.86036 

/ 99.31) 

 

 

 

Reference 

(B2) 

647.2110 

± ( 718.84876 

/ 111.07) 

 

Test (A1) 

333.3712 (± 

226.42988 

/ 67.92) 

 

 

Test (A2) 

400.3987 (± 

462.27150/ 

115.45) 

 

Reference (B1) 

884.116  

(± 883.95357/ 

99.98) 

 

 

 

 

Reference (B2) 

714.465  

(± 761.98965/ 

106.65) 

 

Test (A1) 

409.289  

(± 260.87935 

/ 63.74) 

 

Test(A2) 

453.5525 (± 

474.63957 

/ 104.65) 

 

N/AP 

 



 

 

 

 

Statistical Summary of the Comparative Bioavailability Data 
Parameter 

 
A/B Ratio 

Lower 90% 

CI 

Upper 90% 

CI 
s2WR sWR 

Criteria 

Bound# 
Method Used Outcome 

AUC0-3 

(ng.h/mL) 

 

83.74 % N/AP N/AP 0.33336 0.57737 -0.06 RSAB N/AP 

AUC3-t 

(ng.h/mL) 

 

73.00 % N/AP N/AP 0.56772 0.75347 -0.05 RSAB N/AP 

AUC0-t 

(ng.h/mL) 

74.21 % N/AP N/AP 0.47385 0.68837 -0.03 RSAB N/AP 

Cmax (ng/mL) 68.24 % N/AP N/AP 0.8794 0.9378 -0.13 RSAB N/AP  

 

Assessor’s Comments: 

 

 The pilot fed BE study was designed as a single-dose, four-way full replicate crossover study comparing test product Mesalamine 

Extended Release Capsules 500 mg USP (2 x 500 mg capsules) to the corresponding reference product ‘PENTASA®’ 

(Mesalamine) Controlled-Release Capsules 500 mg (2 x 500 mg capsules).  

 

 The applicant stated that the results of the pilot fed study do not provide the conclusive evidence on the bioequivalence, owing 

to the less no. of volunteers, lower power of the study design and very high variability.  

 

 The applicant submitted the 16 summary tables for the pilot fed study.  

 

 

 

 

 

 

 























































 

 

Comment on In Vitro Comparative Dissolution Study for BE demonstration: 

 

 The applicant submitted dissolution data in seven media (0.1N HCl, pH 4.5, pH 6.0, 

pH 6.5, pH 6.8, pH 7.2 and pH 7.5 buffers) as recommended in PSG.  There is a USP 

recommended dissolution method Test 1 for this drug68, as follows:    

Buffer:  0.05 M pH 7.5 phosphate buffer  

Apparatus 2:  100 rpm  

Times:  1, 2, 4, and 8 h  

Tolerances: 1 hr: 5-25%, 2 hrs: 30-50%, 4 hrs: 60-90% and 8 hrs: NLT 85% 

 

 The applicant conducted the QC dissolution testing using USP method Test 1 as 

shown above. The QC dissolution testing is reviewed separately by OPQ for 

establishing the QC method and specifications for batch release69, which is currently 

pending.   

 

 

 As the pivotal BE studies were conducted using two sets of test and RLD products 

(i.e.  Batches #3967425 (test) and #5783929 (RLD) for pivotal fasting and fed 

studies, Batches #AB78176 (test) and #AK8368A (RLD) for sprinkle fasting study), 

the applicant submitted dissolution data for these two sets of test/RLD in all 7 

dissolution media. The dissolution profiles of these two test batches of bio-strength 

were considered comparable as indicated by the calculated f2 values >50 shown in 

the table below. However, it is noted that drug release of test bio-batch #3967425 is 

slower than the other test bio-batch and two RLD bio-batches.  
Test (Bio-

batch-1) 

Test (Bio-

batch-2) 

QC Media 

(pH7.5) 

0.1 N 

HCl 
pH 4.5 pH 6.0 pH 6.5 pH 6.8 pH 7.2 

3967425 AB78176 64.88 52.91 73.28 59.42 53.55 50.70 50.94 

 

 As recommended in the PSG, for BE demonstration, based on the QC and multi-

media dissolution testing data, the dissolution profiles are compared between the 

corresponding test and RLD products for both strengths in all media (f2 values 

>50). 

 

                                                 
68 https://online.uspnf.com/uspnf/document/1 GUID-F44B5678-F9F2-4E44-BCA1-5C3DC5B0468D 3 en-

US?source=Search%20Results&highlight=Mesalamine%20Extended-Release%20Capsules  
69 https://panorama.fda.gov/task/view?ID=6065bd6b003a4b41da97d0144b9970b1    
70 https://panorama.fda.gov/project/view?ID=5bc5fd6e001a78ca24bc20a1b040f08e  

(b) (4)



 

 

 However, the in vitro comparative dissolution study is still inadequate in perspective 

of bioequivalence of test and reference drug products pending submission of 

additional dissolution data at pH 4.5 and 6.0 as commented above.  

 

Comments on In Vitro Dissolution Testing: 

 

 

 There are several controlled correspondence documents which discussed dissolution 

testing for this product. In CC #08101971, it stated that “Rigorous dissolution testing 

is necessary because the in vivo dissolution of controlled release mesalamine 

capsules directly determines the rate and extent of delivery to the site of action, and 

dissolution testing is therefore necessary to demonstrate that test and reference 

products are targeting the same region of the gastrointestinal tract. Further, if in 

vitro dissolution is to serve as an appropriate surrogate for in vivo dissolution, it is 

critical that this dissolution testing be conducted, to the maximum extent feasible, 

using conditions that mimic those of the gastrointestinal tract. Thus, dissolution 

testing should be conducted over the range of pH values expected throughout the 

gastrointestinal tract, in order to demonstrate that the generic formulation releases 

mesalamine at the same rate as Pentasa under the range of conditions that occur in 

the gut”. In CC #12082572, it stated that “in vitro dissolution testing over a range of 

pH values reflecting conditions in the GI tract is necessary to show bioequivalence 

for the products” as “if a drug is intended to act locally rather than systemically, PK 

studies may be inadequate to demonstrate bioequivalence” per CC#10015173. 

                                                 
71 https://ogd fda.gov/QDoc/RFS/Search  
72 https://ogd fda.gov/QDoc/RFS/Search  
73 https://ogd fda.gov/QDoc/RFS/Search  

(b) (4)

(b) (4)





 

 

 

 In vitro alcohol dose dumping testing is not recommended for this product and the 

applicant did not submit it.  

 

 The applicant’s in vitro dissolution testing is inadequate.   

 

 

(b) (4)



 

 

4.4 Attachments 

 

4.4.1 SAS Output 

 

Study PKs SAS Data SAS Code SAS Stat 
SAS 

Output/Table 

Fasting 

AUC0

-3 

AUC3

-72 

FastConcPK.xlsx

 

4wayreplicate-fast.s

as
 

214585-ANALYSIS-C

orrected.doc.rtf
 

 

AUC0

-72 

Cmax 
FastConcPK.xlsx

 

A214585_4wayfullyr

eplicate(4PER2SEQ)_
 

214585-ANALYSIS.d

oc
 

214585-STAT 

OUTPUT.doc
 

Fed 

AUC0

-3 

AUC3

-72 

FedConcPK.xlsx

 

4wayreplicate-fed.s

as
 

214585-ANALYSIS.d

oc
 

 

AUC0

-72 

Cmax 
FedConcPK.xlsx

 

A214585_4wayfullyr

eplicate(4PER2SEQ)_
 

214585-ANALYSIS.d

oc
 

214585-STAT 

OUTPUT.doc
 

Sprinkl

e 

AUC0

-3 

AUC3

-72 

SprinkleConcPK.xlsx

 

HVRefScale4Per-Gr

oup Effect-ver1_Pval
 

214585-ANALYSIS-C

orrected.doc.rtf
 

214585-STAT 

OUTPUT.doc
 

AUC0

-72 

Cmax 
SprinkleConcPK.xlsx

 

HVRefScale4Per-Gr

oup Effect-ver1_Pval
 

214585-ANALYSIS.d

oc
 

214585-STAT 

OUTPUT.doc
 

 



 

 

BIOEQUIVALENCE DEFICIENCIES TO BE PROVIDED TO THE APPLICANT 

 

ANDA: 214585 

APPLICANT: Sun Pharmaceutical Industries Limited 

DRUG PRODUCT: Mesalamine Extended Release Capsules USP,  500 mg 

 

 

The Division of Bioequivalence III (DBIII) has completed its review and your 

submission(s) acknowledged on the cover sheet. The following deficiencies have been 

identified: 

 

1. Based on the dissolution data in your current submission, the release of mesalamine 

was incomplete for both test and reference listed drug (RLD) products in pH 4.5 

and 6.0 media at the last time point of 12 hours. Please conduct new comparative 

dissolution testing for both strengths of test and RLD products at pH 4.5 and 6.0 

conditions until at least 80% drug release is achieved (or a release plateau is 

reached). 

 

2. You used two batches (Batch #3967425 and #AB78176) of test product in your 

pivotal bioequivalence (BE) studies.  

 

 

 

 

 

 

 

 

3. In addition to three pivotal BE studies, you also conducted two failed fasting 

sprinkle BE studies (#BA19140131 and #BA19140426) using a four-way, fully 

replicate crossover design with 56 and 100 subjects dosed, respectively. The test 

batch (#3967425) used was the same as bio-batch in the pivotal fasting and fed BE 

studies. You indicated that the failure of these two fasting sprinkle BE studies might 

be due to the insufficient study power. Based on the BE summary tables submitted, 

it is noted that T/R ratios were lower than 0.80 for most of pharmacokinetic (PK) 

parameters. Please submit complete clinical, statistical and bioanalytical study 

reports (including the failed reasons) and concentration/PK datasets (in SAS 

transport format) for these two failed fasting sprinkle studies.  

 

4. For your two pilot fed BE studies (#PKD_18_099 and #MSM_1000C_0536_17), 

please provide the details of all adverse events (AEs) observed during the study, 

including the severity of the AEs (i.e., mild, moderate, severe, serious etc.), onset 

and resolution times.  

 

(b) (4)

(b) (4)



 

 

 

The bioequivalence comments provided in this communication are comprehensive as of 

issuance.  However, these comments are subject to revision if chemistry, manufacturing 

and controls, microbiology, labeling, or other scientific, regulatory or inspectional issues 

or concerns arise in the future.  Please be advised that these concerns may result in the 

need for additional bioequivalence information and/or studies, or may result in a 

conclusion that the proposed formulation is not approvable. 

 

 

 

Sincerely yours, 

 

   April C Braddy, Ph.D., RAC 

   Acting Director, Division of Bioequivalence III 

   Office of Bioequivalence 

   Office of Generic Drugs 

   Center for Drug Evaluation and Research  
 



 

 

 

5. OUTCOME 

 

COMPLETED ASSIGNMENT FOR 214585 ID: 45948  

Reviewer: Mao, Jason (Jinzhe)  
Date 

Completed: 
 

Verifier: ,  Date Verified:  

Division: Division of Bioequivalence    

Description: 
 ANDA214585-Mesalamine Extended Release Capsules 

USP,  500 mg-Sun  
  

 
Items:  

ID 
Letter 

Date 

Productivity 

Category 
Sub Category Score Subtotal 

45948  8/6/2021  BIO  ANDA Original [1]  1   1   

45948  8/6/2021  Parallel  Fasting Study [1]  1   1   

45948  8/6/2021  Parallel  Fed Study [1]  1   1   

45948  8/6/2021  Parallel  Sprinkle Study [1]  1   1   

45948  8/6/2021  Parallel  Pilot and Failed Full Extra Study for 

the Same Formulation as the 

Proposed Formulation (as defined in 

Guidance) [0.25]  

0.25   0.25   

45948  8/6/2021  Parallel  Pilot and Failed Full Extra Study for 

the Same Formulation as the 

Proposed Formulation (as defined in 

Guidance) [0.25]  

0.25   0.25   

45948  8/6/2021  Parallel  Pilot and Failed Full Extra Study for 

the Same Formulation as the 

Proposed Formulation (as defined in 

Guidance) [0.25]  

0.25   0.25   

45948  8/6/2021  Parallel  Pilot and Failed Full Extra Study for 

the Same Formulation as the 

Proposed Formulation (as defined in 

Guidance) [0.25]  

0.25   0.25   

45948  8/6/2021  Parallel  Pre-Screening [0.25]  0.25   0.25   

 

 

   

(b) (4)
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Review of an Amendment 

 

I.  Executive Summary 

This is an assessment of a study amendment dated 10/20/2021 (Supporting Document 

#07/Seq0007) for Sun Pharmaceutical Industries Limited’s Mesalamine Extended-Release 

(ER) Capsules, USP,  500 mg, in response to the bioequivalence (BE) Division 

Review Letter (DRL) dated 09/21/20212 and Information Request (IR) dated 10/14/20213.  

 

In the original submission (dated 03/21/2021), the applicant submitted the results of three in 

vivo BE studies (i.e., fasting, fed and fasting sprinkle studies) comparing a test product, Sun 

Pharmaceutical Industries Limited’s Mesalamine ER Capsules, 500 mg, to the corresponding 

reference listed drug (RLD) product, Shire Development Inc.’s Pentasa® (mesalamine) ER 

Capsules, 500 mg (NDA 020049).  

  

 

 

 

 

 

 

 In addition, as two bio-batches of test products were used in 

pivotal BE studies (i.e., Batch #3967425 for fasting and fed studies, and Batch #AB78176 

for fasting sprinkle study), the applicant was asked to provide clarification with respects to 

any difference(s) between these two bio-batches through a BE IR dated 10/14/20215.  

 

 

 

 

 

 

 

 Based on the complete study reports/datasets submitted, further 

analysis of study power and T/R ratios of PK parameters (absolute values, numbers of 

subjects with T/R ration < 0.8, between 0.8 and 1.2 and >1.2, and trends in change between 

test and RLD products) for the failed fasting sprinkle studies as compared to the pivotal 

fasting sprinkle study suggested that the failure may result from the low T/R ratio of PK 

parameters and the potentially insufficient study power. The increased T/R ratios in the 

pivotal fasting sprinkle study resulted from more increases in PK parameter values for the 

test product. No study integrity issue was discovered with DABERS analysis of the data for 

                                                           
2  https://panorama.fda.gov/task/view?ID=6149e6f3000360adf584948e3a59670e    
3 https://panorama fda.gov/task/view?ID=6168749c0086d31fbf67b8dd359a79b2  
4 https://panorama fda.gov/task/view?ID=6065bd6b003a47b8c3095dfa09e292c9   
5 https://panorama fda.gov/task/view?ID=6168749c0086d31fbf67b8dd359a79b2  

(b) (4)

(b) (4)

(b) (4)
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passing pivotal studies. In addition, in response to the BE IR, the applicant stated that there 

was no difference between two test bio-batches 

 

 

  Therefore, the response to deficiencies related to in 

vivo BE studies and in vitro comparative dissolution study are now considered acceptable 

for the 500 mg strength. 

 

As a result, the Division of Bioequivalence III (DBIII) deems the test product, Sun 

Pharmaceutical Industries Limited’s Mesalamine Extended-Release (ER) Capsules, 500 mg, 

to be bioequivalent to the corresponding strength of the reference product, Shire 

Development Inc.’s Pentasa® (mesalamine) ER Capsules, 500 mg. 

 

Office of Study Integrity and Surveillance (OSIS) Inspection “Complete”: 

Per the original BE assessment, the overall OSIS inspection status for the clinical and 

analytical sites for the current ANDA remain complete. 

 

The BE portion of application is adequate with no deficiency. 

 

(b) (4)
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III.  Background Information 

 In the original submission (dated 03/21/2021), the applicant submitted the results of 

three pivotal in vivo BE studies (i.e., fasting, fed and fasting sprinkle studies) 

comparing a test product, Sun Pharmaceutical Industries Limited’s Mesalamine ER 

Capsules, 500 mg, to the corresponding reference product, Shire Development Inc.’s 

Pentasa® (mesalamine) ER Capsules, 500 mg  

 The RLD product is Shire Development 

Inc.’s Pentasa® (mesalamine) ER Capsules, 250 mg and 500 mg (NDA 020049; 

approved on May 10, 1993 for the 250 mg strength and July 8, 2004 for 500 mg 

strength, respectively). Each of the BE studies was designed as a single-dose, two-

treatment, two-sequence, four-period, fully-replicated crossover study in healthy male 

subjects and considered adequate per original BE review. 

 

 In addition, the applicant conducted two failed fasting sprinkled (Study # BA19140131, 

with 47 subjects completed, and Study # BA19140426, with 89 subjects completed) 

and two pilot fed BE studies (Study # PKD_18_099, with 22 subjects completed and 

Study # MSM_1000C_0536_17, with 15 subjects completed) in healthy male subjects. 

The formulation of the test product used in the failed fasting sprinkled and pilot fed 

studies is the same as that of test product used in the above three pivotal fasting, fed 

and sprinkled fasting studies.  

 

 Per the original BE review, the application was considered inadequate with the 

following deficiencies: 

 

1. Incomplete release of mesalamine was observed for both test and RLD products 

in pH 4.5 and 6.0 media at the last time point of 12 hours. 

 

2.  

 

 

 

 

 

 

3. Incomplete submission of study data for the two failed fasting sprinkle BE 

studies (#BA19140131 and #BA19140426) and the two pilot fed BE studies 

(#PKD_18_099 and #MSM_1000C_0536_17). 

  

 The above deficiencies were communicated to the applicant via a DRL (email dated 

09/21/2021)6.  

 

 On 10/05/20217, the applicant submitted two questions through email regarding to DRL 

deficiency #2 prior to MRCM meeting. The applicant (1) intended to justify the non-
                                                           
6  https://panorama.fda.gov/task/view?ID=6149e6f3000360adf584948e3a59670e    
7 V:\DIVISION\BIO\BIO3\Email Communications\ANDA 214585-Mesalamine ER Capsules  

(b) (4)

(b) (4)

(b) (4)
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B. Contents of Submission 

Study Types Yes/No? How many? 

Single-dose fasting No - 

Single-dose fed No - 

Steady-state No - 

In vitro dissolution No - 

Waiver requests No - 

BCS Waivers No - 

Clinical Endpoints No - 

Other Studies (in vitro) No - 

Equilibrium Binding No - 

Kinetic Binding No - 

Amendments Yes 1 

 

 

C.  Review of Amendment Submissions 

The applicant’s response to the DRL deficiencies and the assessor’s evaluation of the 

responses are provided in this section of the review.  

 

Deficiency #1:  Based on the dissolution data in your current submission, the release of 

mesalamine was incomplete for both test and reference listed drug (RLD) products in pH 

4.5 and 6.0 media at the last time point of 12 hours. Please conduct new comparative 

dissolution testing for both strengths of test and RLD products at pH 4.5 and 6.0 conditions 

until at least 80% drug release is achieved (or a release plateau is reached). 

 

Applicant’s Response to Deficiency #1: SPIL has conducted new comparative dissolution 

testing for 500 mg strength of test and RLD products at pH 4.5 and 6.0 conditions until at 

least 80% drug release is achieved or a release plateau is reached. Details have been 

included in Addendum-5 to Product Development Report provided in Module 3, Section 

3.2.P.2, which was extracted as shown below:  

 

Time (hrs) 

pH 4.50 acetate buffer, 900 ml, 100 rpm, USP-II, Paddle 

Ref: AK1614B - 500 mg (Pentasa® 

(mesalamine) Controlled-Release Capsules 

Test: AB78176 - 500 mg (Mesalamine ER 

Capsules USP) 

Expiry June 2022 Expiry June 2022 

Mean (n=12) %RSD Range Mean (n=12) %RSD Range 

0.5 2 25.0 2 0.0 

1 5 8.0 5 0.0 

2 10 5.0 11 4.5 

4 21 2.9 20 2.0 

6 31 1.6 29 1.7 

8 39 1.0 35 1.1 

12 54 1.5 46 1.1 

16 66 1.1 55 1.3 

20 75 1.1 62 1.1 

(b) (4) (b) (4)
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24 84 0.8 69 1.0 

30 91 0.9 77 0.6 

36 96 0.7 81 0.9 

40 99 0.8 83 1.0 

 

 
 

 

 

Time (hrs) 

pH 6.00 phosphate buffer, 900 ml, 100 rpm, USP-II, Paddle 

Ref: AK1614B - 500 mg (Pentasa® 

(mesalamine) Controlled-Release Capsules 

Test: AB78176 - 500 mg (Mesalamine ER 

Capsules USP) 

Expiry June 2022 Expiry June 2022 

Mean (n=12) %RSD Range Mean (n=12) %RSD Range 

0.5 2 25.0 2 25.0 

1 6 8.3 6 8.3 

2 12 3.3 12 5.0 

4 23 1.7 22 2.3 

6 33 1.2 31 1.6 

8 42 1.4 39 1.5 

12 56 1.3 52 1.2 

16 66 1.4 62 1.6 

20 74 1.1 71 1.4 

24 79 1.1 75 0.8 

30 83 0.8 79 0.9 

36 84 1.2 79 1.3 

40 83 1.1 79 1.1 

 

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

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





 

Page 12 of 27 

3965560 73.77       

AB78176 

(Bio-batch) 

54.58 75.27 NA* NA* 91.02 71.57 72.84 

 AK1614B   50.08 74.12    

Assessor’s Note: No f2 was calculated due to incomplete release, and new dissolution data submitted in 

current amendment. 

 

  

  

 

 The applicant’s response to the Deficiency #1 is adequate. 

 

 

Deficiency #2: You used two batches (Batch #3967425 and #AB78176) of test product in 

your pivotal bioequivalence (BE) studies.  

 

 

 

 

 

 

 

Applicant’s Response to Deficiency #2:  

 

 

Assessor’s Comments on Applicant’s Response to Deficiency #2: 

  

 

 

 

 The applicant’s response to Deficiency #2 is considered acceptable. 

 

 

Deficiency #3: In addition to three pivotal BE studies, you also conducted two failed 

fasting sprinkle BE studies (#BA19140131 and #BA19140426) using a four-way, fully 

replicate crossover design with 56 and 100 subjects dosed, respectively. The test batch 

(#3967425) used was the same as bio-batch in the pivotal fasting and fed BE studies. You 

indicated that the failure of these two fasting sprinkle BE studies might be due to the 

insufficient study power. Based on the BE summary tables submitted, it is noted that T/R 

ratios were lower than 0.80 for most of pharmacokinetic (PK) parameters. Please submit 

complete clinical, statistical and bioanalytical study reports (including the failed reasons) 

and concentration/PK datasets (in SAS transport format) for these two failed fasting 

sprinkle studies.  
 

Applicant’s Response to Deficiency #3: The complete clinical, statistical and 

bioanalytical study reports and concentration/PK datasets (in SAS transport format) for 

these two failed fasting sprinkle studies (#BA19140131 and #BA19140426) have been 

provided in module 5. The Rationale for Repeat Bioequivalence Study under Fasting Apple 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Sauce Condition was included in the document “mesalaminerationaleapplesauce” provided 

in module 2, section 2.7 (eCTD sequence 0002). 
 

Assessor’s Comments on Applicant’s Response to Deficiency #3: 

 The assessor checked and verified that the applicant submitted complete clinical, 

statistical and bioanalytical study reports (including the failed reasons, i.e., high 

pharmacokinetic variability) and concentration/PK datasets (in SAS transport format) 

for these two failed fasting sprinkle studies (#BA19140131 and #BA19140426) in the 

current amendment submission.  

 

 There was no serious adverse (AE) event reported in both studies. A total of five AEs 

were reported by five subjects in #BA19140131 and ten AEs by ten subjects in 

#BA19140426. All AEs were mild to moderate in severity. 

 

 There is no PK repeat in the failed fasting sprinkle BE studies. As verified by assessor, 

the bioanalytical data submitted by the applicant including the repeat analysis are 

acceptable. 

 

 The assessor conducted SAS analysis with the datasets submitted by the applicant in 

its response. The results are discussed as below. 

 

o For study #BA19140131, the assessor performed the statistical analysis using 

HVScale4Period.SAS program (18 March 2009) to obtain the results of the PK 

parameters, pAUC0-3, pAUC3-72, AUC0-t and Cmax as shown below.  
 

(b) (4)
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Based on the preliminary analysis, despite the low T/R ratio, even the true ratio 

value was set as 1.2, a minimum of 170 subjects would be required to meet the 

sufficient power for the study. Therefore, it is likely that the study power was not 

sufficient in the sprinkle fasting study. The applicant conducted another sprinkle 

fasting study (#BA19140426) by increasing subject numbers. 

 

o In study #BA19140426, a total of 100 subjects were dosed in two groups and 89 

subjects completed the study. First, the assessor performed PK analysis with a SAS 

code (HVScale4Period-group effect.SAS) to test group effect. Significant 

treatment*group effect was found (p<0.1) for the PK parameters Cmax (p=0.0024), 

AUC0-3 (p=0.0292), AUC3-72 (p=0.0768), and AUCT (p=0.0082). Therefore, the 

SAS analysis was conducted with data combined (trt*grp=1) or as two separate 

groups as shown below: 

 
SUMMARY OF STATISTICAL ANALYSIS for All Subjects Combined - UNSCALED DATA 

Mesalamine (No of subjects completed=94) 

Dose [1 × 1000 mg (2 Capsules of 500 mg)] 

Least Squares Geometric Means and Ratio of Means and 90% Confidence Intervals 

Fasting Bioequivalence Study – BA19140426 

 Geometric Means  90% CI 

Parameter Test Reference T/R Ratio Lower CI Upper CI 

LAUC0-3 (hr. ng/mL) 1135.38 1370.01 0.83 76.88 89.34 

LAUC3-72 (hr. ng/mL) 1774.95 2401.06 0.74 69.25 78.91 

LAUC0-72 (hr. ng/mL) 3074.28 3988.18 0.77 73.04 81.35 

LCMAX (ng/mL) 1054.45 1266.37 0.83 77.46 89.50 

 

SUMMARY OF STATISTICAL ANALYSIS for All Subjects Combined - SCALED DATA 
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 BA19140426 (Failed) 

AUC0-3 43 33 18 94 45.74 35.11 19.15 

AUC3-72 53 36 5 94 56.38 38.30 5.32 

AUC0-72 54 33 7 94 57.45 35.11 7.45 

Cmax 48 25 21 94 51.06 26.60 22.34 

 BA19140473 (Passed) 

AUC0-3 30 49 62 141 21.28 34.75 43.97 

AUC3-72 36 67 38 141 25.53 47.52 26.95 

AUC0-72 23 72 46 141 16.31 51.06 32.62 

Cmax 28 61 52 141 19.86 43.26 36.88 

 

o Further data analysis was performed on the applicant’s passed pivotal and failed 

fasting sprinkle studies to determine the source of low T/R for PK parameters. 

Overall, as compared to the failed studies (especially the 2nd failed study 

#BA19140426 with larger subject numbers), the AUC and Cmax values in the 

pivotal study increased for both test product and RLD, with more increase for the 

test product.   

In the passed pivotal fasting sprinkle study, the test product had 24-47% increase 

in AUC and 16% increase in Cmax compared to the 1st failed fasting sprinkle study 

and 49-83% increase in AUC and 67% increase in Cmax compared to the 2nd failed 

fasting sprinkle study. The reference product in the passed pivotal fasting sprinkle 

study had a small change in AUC (5% increase to 12% decrease) and Cmax (12% 

decrease) compared to the 1st failed fasting sprinkle study and 10-30% increase in 

AUC and 27% increase in Cmax compared to the 2nd failed fasting sprinkle study. 

 

PK 

Parameters 

Test RLD 

#BA19140131 

(Failed) 

#BA19140426 

(Failed) 

#BA19140473 

(Pivotal) 

#BA1914013

1 (Failed) 

#BA19140426 

(Failed) 

#BA1914047

3 (Pivotal) 

AUC0-3 1970.96 1334.56 2442.66 2475.85 1668.08 2167.58 

AUC3-72 2110.05 2074.97 3096.34 2938.73 2808.62 3092.98 

AUC0-72 4081.01 3409.52 5539.00 5414.57 4476.70 5260.56 

Cmax 1740.57 1209.56 2024.76 2080.82 1445.08 1840.11 

  

o These results indicated that the increased T/R ratios in the passed pivotal fasting 

sprinkle study are due to more increase of PK parameter values for the test product.  

(b) (4)

Following this page, 3 Pages Withheld in Full as (b)(4)
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 Based on the above stick plots, no significant difference was observed in number of 

subjects with extremely increased/decreased values between test and RLD treatment 

across the studies.  

 

 To assess whether any study integrity issue in the pivotal studies, Dr. Dev Patel 

conducted DABERS analysis for the three pivotal studies (i.e., fasting, fed and fasting 

sprinkle BE studies)14. Although four pairs of common profiles  

 

) were detected by DABERS in the pivotal fasting study, 

these profiles are not considered as superimposable or very similar by visually 

inspecting. Similarly, one pair of common profiles  

were detected in the pivotal fed study but not considered as similar or superimposable. 

Also, no similar profiles were detected in the pivotal sprinkle fasting study. In addition, 

there are no unusual PK trends found in all three pivotal studies. Therefore, the 

DABERS analysis suggested that integrity concern for the pivotal studies was minimal.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 .  Therefore, 

these two bio-batches were considered acceptable.  

 

 The applicant’s response to Deficiency #3 is considered adequate.  

 

 

Deficiency #4:  For your two pilot fed BE studies (#PKD_18_099 and 

#MSM_1000C_0536_17), please provide the details of all adverse events (AEs) observed 

during the study, including the severity of the AEs (i.e., mild, moderate, severe, serious 

etc.), onset and resolution times. 
 

                                                           
14 V:\DIVISION\BIO\DABERS Evaluation\Jason 214585  
15 V:\DIVISION\BIO\BIO3\Email Communications\ANDA 214585-Mesalamine ER Capsules 
16 https://panorama.fda.gov/task/view?ID=6065bd6b003a4ab8f0724ba5e7f2ff1d  

(b) (6)

(b) (6)

(b) (6)

(b) (4)
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Applicant’s Response to Deficiency #4: Adverse event tables detailing all adverse events 

(AEs) observed during the study, including the severity of the AEs (i.e., mild, moderate, 

severe, serious etc.), onset and resolution times for pilot fed BE studies 

(MSM_1000C_0536_17 and PKD_18_099) have been provided as Annexure-01 and 

Annexure-02 to this response, respectively. 
 

Assessor’s Comments on Applicant’s Response to Deficiency #4: 
 

 The assessor checked and verified that the applicant submitted adverse event (AE) 

tables detailing all AEs for the two pilot fed studies (i.e. # MSM_1000C_0536_17 and 

PKD_18_099) in the current amendment submission.  

 

 There was no serious adverse event reported in both studies. A total of 12 AEs were 

reported by 10 subjects in #MSM_1000C_0536_17 and 4 AEs by 2 subjects in 

#PKD_18_099. All AEs were mild to moderate in severity. 

 

 The applicant’s response to Deficiency #4 is adequate. 

 

 

BE IR issued on 10/14/2021: Based on your submitted information, since two different 

bio-batches of test product were used in your pivotal fasting and fed BE studies (Bio-Batch 

#3967425) and your pivotal sprinkle study (Bio-Batch #AB78176), please provide your 

clarification with respects to any difference(s) between these two test bio-batches 

(including those in the manufacturing process and the in-process control if applicable). 

You may provide the requested information along with your responses to the discipline 

review letter (DRL) deficiencies. 
 

Applicant’s Response to the BE IR: Two different bio-batches of test product were used 

in SPIL’s pivotal fasting and fed BE studies (Bio-Batch #3967425; henceforth called batch 

#425) and pivotal sprinkle study (Bio-Batch #AB78176; henceforth called batch #176). 

Please note that there is no difference between these two test bio-batches  (b) (4)

(b) (4)
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 Kindly refer Module 3, sections 3.2.P.3.3 

and 3.2.P.3.4 (eCTD sequence 0005). As can be seen, the observations for batch #425 and 

#176 are identical. 

 

Assessor’s Comments on Applicant’s IR Response: 
 

 The applicant reaffirmed that there is no difference between these two test bio-batches 

(i.e., Bio-Batch #3967425; henceforth called batch #425 used in SPIL’s pivotal fasting 

and fed BE studies and Bio-Batch #AB78176; henceforth called batch #176 in pivotal 

fasting sprinkle study),  

 

 

(b) (4)

(b) (4)

(b) (4)
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. 

 

 Per drug product review by OPQ,  

 
 17 In addition, OPQ confirmed that they “do not find the significant 

deviations from the predeterminated acceptance ranges” and “there was no impact to 

drug product quality with this minor change” for these two bio-batches18. Both bio-

batches #3967425 and #AB78176 have been considered adequate from quality 

perspective.  

 

 Therefore, the applicant’s response to Deficiency in IR is adequate. 

 

 

D. Additional Attachment 
   

NA

                                                           
17 https://panorama.fda.gov/task/view?ID=6065bd6b003a4ab8f0724ba5e7f2ff1d Pages 16 and 30 of 34. 
18 V:\DIVISION\BIO\BIO3\Email Communications\ANDA 214585-Mesalamine ER Capsules  

(b) (4)

(b) (4)



 

 

BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT 

 

ANDA:  214585 

APPLICANT: Sun Pharmaceutical Industries Limited 

DRUG PRODUCT: Mesalamine Extended-Release Capsules USP, 500 mg 

 

The Division of Bioequivalence III (DBIII) has completed its review and has no further 

questions at this time. 
 

 

The bioequivalence comments provided in this communication are comprehensive as of 

issuance.  However, these comments are subject to revision after review of the entire 

application, upon consideration of the chemistry, manufacturing and controls, 

microbiology, labeling, or other scientific or regulatory issues.  Please be advised that these 

reviews 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} 

 

April C. Braddy, Ph.D., RAC 

Acting Director, Division of Bioequivalence III 

Office of Generic Drugs 

Center for Drug Evaluation and Research 
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E. Outcome Page 

Completed Assignment for 214585 ID: 46707  

Reviewer: Mao, Jason (Jinzhe)  
Date 

Completed: 
 

Verifier: ,  Date Verified:  

Division: Division of Bioequivalence    

Description: 
 ANDA214585-Mesalamine Extended Release Capsules USP,  

500 mg-Sun-DRL Response  
  

 

Items:  

ID 
Letter 

Date 

Productivity 

Category 
Sub Category Score Subtotal 

46707  11/9/2021  BIO  ANDA Amendment [1]  1   1   

46707  11/9/2021  Parallel  Minor Amendment (Original or Supplement) 

[1]  

1   1   

    Total:  2   

 

(b) (4)







ANDA 214585 Mesalamine ER Capsules MRCM- October 6, 2021 
 

 

DBIII’s Response to Question B:  

 

. For the question 

if it is needed to update labelling section, we will defer the question to the Labelling team. You may 

submit a separate request to the Division of Labelling Review. 

 

(b) (4)

(b) (4)
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U.S. Food & Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 

  

ANDA 214585 
AMENDMENT ACKNOWLEDGEMENT 

Standard 
Minor 

  
  
  
Sun Pharmaceutical Industries, Inc. 
U.S. Agent for Sun Pharmaceutical Industries Limited 
2 Independence Way 
Princeton, NJ 08540 
Attention:  Praveen Devakadaksham 
    
   
Dear Praveen Devakadaksham: 
  
This is in reference to your amendment received on March 31, 2021, submitted under 
section 505(j) of the Federal Food, Drug, and Cosmetic Act (FD&C Act), for Mesalamine 
Extended Release Capsules USP, 500 mg. 
  
This amendment is subject to the provisions of the Generic Drug User Fee 
Amendments of 2017 (GDUFA II).  FDA has made an initial determination that this is a 
standard minor amendment.  The GDUFA goal date for review of this standard minor 
amendment is May 14, 2022. 
  
GDUFA II provides important program enhancements that are designed to improve the 
predictability and transparency of ANDA assessments and to minimize the number of 
review cycles necessary for approval, including fostering the development of high-
quality applications.  While FDA will communicate deficiencies identified during our 
assessment of your application, it is each applicant’s responsibility to submit and 
maintain a high-quality application that FDA can approve.  To this end, you should 
ensure your application addresses any changes to the RLD that occur after the 
submission of your ANDA, such as changes in labeling, patent or exclusivity 
information, or marketing status.  You should also ensure your application stays up to 
date with the Agency’s current recommendations on demonstrating bioequivalence 
reflected in relevant product specific guidances.   
  
If you have any questions, contact Gwendolyn Murphy, Regulatory Project Manager, at 
(240) 402 - 9624. 
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U.S. Food & Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 

Sincerely, 
  
{See appended electronic signature page} 
  
Gwendolyn Murphy 
Regulatory Project Manager 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
U.S. Food and Drug Administration 



Gwendolyn
Murphy

Digitally signed by Gwendolyn Murphy
Date: 2/16/2022 02:35:13PM
GUID: 542af06d01243746ca2493dc5935bd01



U.S. Food & Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 

  

ANDA 214585 
INFORMATION REQUEST 

  
  
  
Sun Pharmaceuticals Industries Inc 
U.S. Agent for Sun Pharma Industries Ltd 
2 Independence Way 
Princeton, NJ 08540 
Attention:  Praveen Devakadaksham 
    
   
Dear Sir or Madam: 
  
This letter is in reference to your abbreviated new drug application (ANDA) received for 
review on March 31, 2021, submitted pursuant to section 505(j) of the Federal Food, 
Drug, and Cosmetic Act (FD&C Act) for Mesalamine Extended-Release Capsules, 500 
mg. 
  
We also refer to the submissions dated, October 27, 2021 and November 3, 2021. 
  
We are reviewing the Quality section of your submission and have the following 
comments and information requests: 
  
A. Biopharmaceutics 

1.    We acknowledge that the FDA recommended dissolution acceptance criteria 
for your product, mesalamine extended release capsules, differ from the USP. 
Please initiate a revision to an official monograph for mesalamine extended 
release capsules to the USP under the USP Pending Monograph Process. Until 
your product is in alignment with the test or test method in the USP monograph, 
include the following statement in the Labeling, “FDA approved dissolution test 
specifications differ from USP”.  

  
 
We request a prompt written response, no later than December 16, 2021 in order to 
continue our evaluation of your ANDA.  We will not process or review a partial 
response.  Facsimile or e-mail responses will also not be accepted.  In addition, if your 
response contains either gratuitous information not requested by FDA or information 
that requires a more thorough review as determined by FDA, FDA may classify the 
response as an amendment and assign an appropriate goal date for that amendment.  
The goal date assigned to the amendment may extend the review goal date for your 
current submission. 
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U.S. Food & Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 

 
Prominently identify the submission with the following wording in bold capital letters at 
the top of the first page of the submission: 
  
INFORMATION REQUEST 
QUALITY 
  
If you have any questions, please contact Maya Johnson-Nimo, MHSA, Regulatory 
Business Process Manager, at Maya.Johnson-Nimo@fda.hhs.gov or (301) 796 - 5885. 
  

Sincerely, 
  
{See appended electronic signature page} 
  
Maya Johnson-Nimo, MHSA 
Regulatory Business Process Manager 
Office of Program and Regulatory Operations 
Office of Pharmaceutical Quality 
Center for Drug Evaluation and Research 

  



Maya
Johnson-Nimo

Digitally signed by Maya Johnson-Nimo
Date: 12/13/2021 12:14:26PM
GUID: 530cd02c000e6e390ae2463534584d78



U.S. Food & Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 

  

ANDA 214585 
AMENDMENT ACKNOWLEDGEMENT 

Standard 
Minor 

  
  
  
Sun Pharmaceutical Industries, Inc. 
U.S. Agent for Sun Pharmaceutical Industries Limited 
2 Independence Way 
Princeton, NJ 08540 
Attention:  Praveen Devakadaksham 
    
   
Dear Praveen Devakadaksham: 
  
This is in reference to your amendment received on November 3, 2021, submitted 
under section 505(j) of the Federal Food, Drug, and Cosmetic Act (FD&C Act), for 
Mesalamine Extended Release Capsules USP,  500 mg. 
  
This amendment is subject to the provisions of the Generic Drug User Fee 
Amendments of 2017 (GDUFA II).  FDA has made an initial determination that this is a 
standard minor amendment.  The GDUFA goal date for review of this standard minor 
amendment is February 2, 2022. 
  
GDUFA II provides important program enhancements that are designed to improve the 
predictability and transparency of ANDA assessments and to minimize the number of 
review cycles necessary for approval, including fostering the development of high-
quality applications.  While FDA will communicate deficiencies identified during our 
assessment of your application, it is each applicant’s responsibility to submit and 
maintain a high-quality application that FDA can approve.  To this end, you should 
ensure your application addresses any changes to the RLD that occur after the 
submission of your ANDA, such as changes in labeling, patent or exclusivity 
information, or marketing status.  You should also ensure your application stays up to 
date with the Agency’s current recommendations on demonstrating bioequivalence 
reflected in relevant product specific guidances.   
  
If you have any questions, contact Gwendolyn Murphy, Regulatory Project Manager, at 
(240) 402 - 9624. 

  

(b) (4)
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U.S. Food & Drug Administration 
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Sincerely, 
  
{See appended electronic signature page} 
  
Gwendolyn Murphy 
Regulatory Project Manager 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
U.S. Food and Drug Administration 



Gwendolyn
Murphy

Digitally signed by Gwendolyn Murphy
Date: 11/04/2021 12:02:42PM
GUID: 542af06d01243746ca2493dc5935bd01
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ANDA 214585 
MID-REVIEW-CYCLE MEETING 

MEETING MINUTES 
  
  
  
Sun Pharmaceutical Industries, Inc. 
U.S. Agent for Sun Pharmaceutical Industries Limited 
2 Independence Way 
Princeton, NJ 08540 
Attention:  Praveen Devakadaksham 
   Director, Regulatory Affairs & Business Continuity 
   
Dear Praveen Devakadaksham: 
  
This is in reference to your abbreviated new drug application (ANDA) received for 
review on March 31, 2021, submitted under section 505(j) of the Federal Food, Drug, 
and Cosmetic Act for Mesalamine Extended-Release Capsules USP,   
500 mg. 
  
We also refer to the mid-review-cycle meeting between the applicant and the FDA on 
October 6, 2021.  The purpose of the mid-review-cycle meeting was to discuss 
deficiencies identified by the midpoint of the first cycle review of your qualifying generic 
drug product, as noted in the agenda dated September 29, 2021. 
  
A copy of the official minutes of the mid-review-cycle meeting is enclosed for your 
information.  Please notify the Agency in writing via the Electronic Submissions 
Gateway of any significant differences in understanding regarding the meeting 
outcomes. 
   
If you have any questions, call Gwendolyn Murphy, Regulatory Project Manager, at 
(240) 402 - 9624. 

  
  
Sincerely, 
  
{See appended electronic signature page} 
  
Gwendolyn Murphy 
Regulatory Project Manager 
Division of Project Management 
Office of Generic Drugs 
Center for Drug Evaluation and Research 

  
Enclosure: 
Meeting Minutes 

(b) (4)
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MEMORANDUM OF MEETING MINUTES 
  

Meeting Type: Mid-review-cycle meeting 
Meeting Date and Time: 
  

October 6, 2021; 10:15 a.m. EST 
  

  
Application Number: 

  
214585 

Product Name: Mesalamine Extended Release Capsules USP,  
500 mg 

Applicant Name: 
  

Sun Pharmaceutical Industries Limited 
  

  
Meeting Recorder: 

  
Gwendolyn Murphy 

FDA ATTENDEES 
  
Gwendolyn Murphy, Regulatory Project Manager, Division of Project Management 
Kevin Denny, Team Lead, Division of Project Management 
Maya Johnson-Nimo, Lead Regulatory Health Project Manager, OPQ 
Issa Nesheiwat, Project Manager, Office of Bioequivalence 
Jinzhe (Jason) Mao, Reviewer, Office of Bioequivalence 
Wendy Cai, Lead Pharmacologist, Office of Bioequivalence 
Yi Zhang, Lead Pharmacologist, Office of Bioequivalence 
Julie Call, Project Manager, Division of Labeling Review 
Esther Kim, Reviewer, Division of Labeling Review 
Markham Luke, Office of Research Standards 
Sue Chih Lee, Office of Research Standards 
  

APPLICANT ATTENDEES 
  
Dr. Pradeep Sanghvi, Executive Vice President- Research & Development 
Mr. Rajeev Mathur, Head – Global Generic Regulatory & Business Continuity 
Mr. Praveen Devakadaksham, Director, Regulatory Affairs & Business Continuity 
Ms. Nayna Daptardar, Associate Vice President, Regulatory & Business Continuity 
Ms. Navneet Kaur, Deputy General Manager, Regulatory & Business Continuity 
Ms. Shubhika Kwatra, Manager, Regulatory & Business Continuity 
Dr. Romi Singh, Head- Formulation Research & Development- Orals 
Dr. Sumit Madan, Associate Vice President, Formulation Research & Development- 
      Orals 
Mr. Anuj K Fanda, Senior Manager, Formulation Research & Development- Orals 
Dr. Arshad Khuroo, Head - Bioavailability and Bioequivalence, Pharmacokinetics 
Dr. Sudershan Kumar, Senior Manager, Pharmacokinetics 
Mr. Prashant Kane, Senior Vice President, R&D, Project Management Office, 
      Manufacturing Science & Technology transfer Group, Site Head (SPIL Tandalja) 

(b) (4)
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Ms. Meenakshi Mathur, Senior General Manager, Project Management 
Dr. P. Rita Santhakumar, Head - Analytical Development 
Dr. Ashutosh Sharma, Senior General Manager, Analytical Development 
  
A. BACKGROUND 
  
The purpose of the mid-review-cycle meeting was to provide review status updates and 
discuss Agency-selected deficiencies identified by the midpoint of the first cycle review 
of your qualifying generic drug product, as noted in the agenda dated  
September 29, 2021. 
  
B. DISCIPLINE STATUS UPDATES AND DISCUSSION ITEMS 
  

1. Pharmaceutical Quality (Maya Johnson-Nimo) 
  

a. Drug Substance  (Maya Johnson-Nimo) 
  

i. Status:  Deficiencies in the ANDA were identified in either an information 
request (IR) or discipline review letter (DRL) that was sent to the applicant 
on September 28, 2021, and FDA has no further questions at this time. 

  
ii. Discussion:  N/A  

  
b. Drug Product  (Maya Johnson-Nimo) 

  
i. Status: Deficiencies, clarifications, or requests for further information 

regarding the ANDA were identified in either an IR or DRL that was sent to 
the applicant on September 28, 2021, and FDA has no further questions 
at this time. 

  
ii. Discussion:  N/A  

  
c. Process  (Maya Johnson-Nimo) 

  
i. Status:  Deficiencies in the ANDA were identified in either an information 

request (IR) or discipline review letter (DRL) that was sent to the applicant 
on September 28, 2021, and FDA has no further questions at this time. 

  
ii. Discussion:  N/A  

 
d. Biopharmaceutics  (Maya Johnson-Nimo) 

  
i. Status:  The discipline review is currently adequate. 

  
ii. Discussion:  N/A  
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2. Bioequivalence (Issa Nesheiwat and Yi Zhang) 
  

i. Status:  Deficiencies in the ANDA were identified in either an information 
request (IR) or discipline review letter (DRL) that was sent to the applicant 
on September 21, 2021, and FDA has no further questions at this time. 

  
ii. Discussion:  The applicant referred to two questions submitted via email 

prior to the meeting. Yi Zhang stated that Question #2 was answered via 
email and he reiterated that the Office of Bioequivalence has no issue with 
the applicant seeking approval of only the 500 mg strength of test product 
as long as all the BE criteria are met after reviewing applicant's DRL 
response. Regarding the second part of Question #2, whether or not it is 
necessary to update the labeling section in this case, Yi deferred to Julie 
Call in the Division of Labeling Review. With regard to applicant's 
Question #1, Yi informed the applicant that additional time would be 
needed to review and respond to this query. OB agreed to do their best to 
provide a written response with the meeting minutes.  

  
3. Labeling (Julie Call) 

  
i. Status:  Deficiencies in the ANDA were identified in either an information 

request (IR) or discipline review letter (DRL) that was sent to the applicant 
on July 26, 2021, and FDA has no further questions at this time. 

  
ii. Discussion:   

 
 

 
 

 
  

  
C. ISSUES REQUIRING FURTHER DISCUSSION 
  
There were no issues requiring further discussion. 
  
D. ACTION ITEMS 
  

  
Action Item/Description 

  
Owner 

  
Due Date 

Sun Pharmaceutical Industries Limited 
submitted two questions via email prior to 
the meeting, the second of which has 
already been answered via email and that 
response was reiterated during the 

FDA November 5, 2021 

(b) (4)
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meeting. The Office of Bioequivalence had 
agreed to provide a written response to 
Question #1 to be incorporated into the 
meeting minutes, which are due to the 
applicant by November 5, 2021. However, 
after the meeting concluded, the applicant 

 
 

 
 

  
E. ATTACHMENTS AND HANDOUTS 
  
There were no attachments or handouts for the meeting minutes. 

(b) (4)



Gwendolyn
Murphy

Digitally signed by Gwendolyn Murphy
Date: 10/18/2021 04:11:33PM
GUID: 542af06d01243746ca2493dc5935bd01



U.S. Food & Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 

  

ANDA 214585 
INFORMATION REQUEST 

  
  
  
  
  
Sun Pharmaceutical Industries Inc 
U.S. Agent for Sun Pharma Industries Ltd 
2 Independence Way 
Princeton, NJ 08540 
Attention:  Praveen Devakadaksham 
    
   
Dear Sir or Madam: 
  
This letter is in reference to your abbreviated new drug application (ANDA) received for 
review on March 31, 2021, submitted pursuant to section 505(j) of the Federal Food, 
Drug, and Cosmetic Act (FD&C Act) for Mesalamine Capsules, Extended Release, 

  500mg. 
  
  
We are reviewing the Labeling section of your submission. 
  
We request the following additional information/clarification: 
  
Based on your submitted information, since two different bio-batches of test product 
were used in your pivotal fasting and fed BE studies (Bio-Batch #3967425) and your 
pivotal sprinkle study (Bio-Batch #AB78176), please provide your clarification with 
respects to any difference(s) between these two test bio-batches (including those in the 
manufacturing process and the in-process control if applicable). You may provide the 
requested information along with your responses to the discipline review letter (DRL) 
deficiencies. 
  
We request a complete written response no later than November 3, 2021 in order to 
continue our evaluation of your ANDA.  We will not process or review a partial 
response.  Facsimile or e-mail responses will not be accepted. In addition, if your 
response contains either gratuitous information not requested by FDA or information 
that requires a more thorough review as determined by FDA, FDA may classify the 
response as an amendment and assign an appropriate goal date for that amendment. 
The goal date assigned to the amendment may extend the review goal date for your 
current submission. 
  
Prominently identify the submission with the following wording in bold capital letters at 
the top of the first page of the submission: 
  

(b) (4)
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INFORMATION REQUEST 
LABELING 
  
If you do not submit a complete written response by November 3, 2021, the listed 
information requests may be incorporated in a discipline review letter or complete 
response letter. 
  
If you have any questions, please contact Issa Nesheiwat, Labeling Project Manager, at 
Issa.Nesheiwat@fda.hhs.gov. 
  

Sincerely, 
  
{See appended electronic signature page} 
  
Issa Nesheiwat 
Labeling Project Manager 
Division of Labeling Review 
Office of Regulatory Operations 
Office of Generic Drugs 
Center for Drug Evaluation and Research 

  



Issa
Nesheiwat

Digitally signed by Issa Nesheiwat
Date: 10/14/2021 02:27:46PM
GUID: 54ff24450008419018f1461952bfefaf



U.S. Food & Drug Administration 
Silver Spring, MD 20993 
www.fda.gov 

  

ANDA 214585 
MID-REVIEW-CYCLE MEETING 

MEETING AGENDA 
  
  
  
  
Sun Pharmaceutical Industries, Inc. 
U.S. Agent for Sun Pharmaceutical Industries Limited 
2 Independence Way 
Princeton, NJ 08540 
Attention:  Praveen Devakadaksham 
   Director, Regulatory Affairs & Business Continuity 
   
Dear Praveen Devakadaksham: 
  
This is in reference to your abbreviated new drug application (ANDA) received for 
review on March 31, 2021, submitted under section 505(j) of the Federal Food, Drug, 
and Cosmetic Act for Mesalamine Extended-Release Capsules USP,  
500mg. 
  
We also refer to the mid-review-cycle meeting to be held between the applicant and the 
FDA on October 6, 2021.  The purpose of the meeting is to provide review status 
updates and discuss Agency-selected deficiencies identified by the midpoint of the first 
cycle review of your qualifying generic drug product.  A copy of the agenda for the 
meeting is enclosed for your information. 
  
If you have any questions, call Gwendolyn Murphy, Regulatory Project Manager at 
(240) 402 - 9624. 
  

Sincerely, 
  
{See appended electronic signature page} 
  
Gwendolyn Murphy 
Regulatory Project Manager 
Division of Project Management 
Office of Generic Drugs 
Center for Drug Evaluation and Research 

  
  
Enclosure: 
Meeting Agenda 

(b) (4)
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MEETING AGENDA 

  
Meeting Type: Mid-review-cycle meeting 
Meeting Date and Time: 
  

October 6, 2021; 10:15 a.m. EST 
  

Application Number: 214585 
Product Name: Mesalamine Extended-Release Capsules USP,  

500mg 
Applicant Name: 
  

Sun Pharmaceutical Industries Limited 
  

Meeting Recorder: 
  

Gwendolyn Murphy 
  

Phone Arrangements: CALL IN NUMBER 1-669-254-5252 
Toll Free: 1-833-568-8864 
Meeting Number 161-524-2114 
Passcode (if needed) 462311 

  
FDA ATTENDEES 
  
Gwendolyn Murphy, Regulatory Project Manager, Division of Project Management 
Kevin Denny, Team Lead, Division of Project Management 
Maya Johnson-Nimo, Lead Regulatory Health Project Manager, OPQ 
Issa Nesheiwat, Project Manager, Office of Bioequivalence 
Jinzhe (Jason) Mao, Reviewer, Office of Bioequivalence 
Kimberly Witzmann, Office of Bioequivalence 
Wendy Cai, Lead Pharmacologist, Office of Bioequivalence 
April Braddy, Supervisory Pharmacologist, Office of Bioequivalence 
Julie Call, Project Manager, Division of Labeling Review 
Esther Kim, Reviewer, Division of Labeling Review 
Ellen Koo, Team Lead, Division of Labeling Review 
Kris Andre, Office of Research Standards 
Markham Luke, Office of Research Standards 
Darby Kozak, Office of Research Standards 
Liang Zhao, Office of Research Standards 
Myongjin Kim, Office of Research Standards 
  
APPLICANT ATTENDEES 
  
Praveen Devakadaksham, Director, Regulatory Affairs & Business Continuity, Sun 
Pharmaceutical Industries, Inc. 
  
To Be Determined 
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A. BACKGROUND 
  
The purpose of the mid-review-cycle meeting is to provide review status updates and 
discuss Agency-selected deficiencies identified by the midpoint of the first cycle review 
of your qualifying generic drug product. 
  
B. DISCIPLINE STATUS UPDATES AND DISCUSSION ITEMS AND 

REPRESENTATIVES FOR AGENDA 
  

1. Pharmaceutical Quality (Maya Johnson-Nimo) 
  

a. Drug Substance  (Maya Johnson-Nimo) 
  

i. Status:  Deficiencies in the ANDA were identified in either an information 
request (IR) or discipline review letter (DRL) that was sent to the applicant 
on September 28, 2021, and FDA has no further questions at this time. 

  
b. Drug Product  (Maya Johnson-Nimo) 

  
i. Status:  Deficiencies in the ANDA were identified in either an information 

request (IR) or discipline review letter (DRL) that was sent to the applicant 
on September 28, 2021, and FDA has no further questions at this time. 

  
c. Process  (Maya Johnson-Nimo) 

  
i. Status:  Deficiencies in the ANDA were identified in either an information 

request (IR) or discipline review letter (DRL) that was sent to the applicant 
on September 28, 2021, and FDA has no further questions at this time. 

  
d. Biopharmaceutics  (Maya Johnson-Nimo) 

  
i. Status:  The discipline review is currently adequate. 

  
2. Bioequivalence (Issa Nesheiwat and Jinzhe (Jason) Mao) 

  
i. Status:  Deficiencies in the ANDA were identified in either an information 

request (IR) or discipline review letter (DRL) that was sent to the applicant 
on September 21, 2021, and FDA has no further questions at this time. 

  
3. Labeling (Julie Call and Esther Kim) 

  
i. Status:  Deficiencies in the ANDA were identified in either an information 

request (IR) or discipline review letter (DRL) that was sent to the applicant 
on July 26, 2021, and FDA has no further questions at this time. Applicant 
response is under review. 
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C. ATTACHMENTS AND HANDOUTS 
  
There are no attachments or handouts for the agenda. 

APPEARS THIS 
WAY ON ORIGINAL
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ANDA 214585 
DISCIPLINE REVIEW LETTER 

QUALITY 
  
  
   
Sun Pharmaceutical Industries Inc 
U.S. Agent for Sun Pharma Industries Ltd 
2 Independence Way 
Princeton, NJ 08540 
Attention:  Praveen Devakadaksham 
    
   
Dear Sir or Madam: 
  
This letter is in reference to your abbreviated new drug application (ANDA) received for 
review on March 31, 2021, submitted pursuant to section 505(j) of the Federal Food, 
Drug, and Cosmetic Act (FD&C Act) for Mesalamine Capsules, Extended Release, 

  500mg. 
  
The following possible deficiencies have been identified by the Office of Pharmaceutical 
Quality: 
  
 
A. Drug Substance 

 
B. Drug Product 

(b) (4)

(b) (4)
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If you would like to respond to these possible deficiencies before the end of this review 
cycle, we request a complete written response to this discipline review letter (DRL) no 
later than October 27, 2021.  If you submit a written response during this review cycle, 
depending on the timing and/or the information contained in your response, we may not 
be able to consider your response before taking action on your application.  We will not 
process or review a partial response.  Facsimile or e-mail responses will also 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:  
  
DISCIPLINE REVIEW LETTER 
QUALITY 
  
Please note that we are providing these preliminary thoughts on possible deficiencies to 
you before a complete review of your entire application.  As contemplated in the 
Generic Drug User Fee Amendments of 2017 (GDUFA II) Commitment Letter1, these 
possible deficiencies do not reflect a complete review of your application and should not 
be construed as such.  In addition, these possible deficiencies do not necessarily reflect 
input from supervisory levels.  You should be aware that these deficiencies may be 
modified or additional deficiencies may be identified as we complete our review of your 
entire application. 
  
Deficiencies addressed by applicants in a response to a DRL may appear in a Complete 
Response Letter (CRL) if FDA’s review of the response has been deferred or if FDA has 
outstanding concerns after review of the response.  The CRL will include all deficiencies 
that must be satisfactorily addressed before the ANDA can be approved.  
  
If the applicant receives a CRL, but has already responded to some (or all) identified 
deficiencies in a DRL response, the applicant does not need to re-submit previously 
submitted information in a CRL amendment.  However, the applicant should still submit 
a CRL amendment and should clearly identify the previously provided DRL response 
that renders its CRL amendment complete. 
  
Additionally, please take note of the following if you choose to respond to these 
possible deficiencies before the end of this review cycle:  
  

1. FDA will strive to review your response during the review cycle in which it is 
received if such review can be completed during such review cycle.  However, if 
the Agency determines that it cannot review the response before a goal date or if 
a complete response letter is otherwise ready to be issued, the review of your 
response may be deferred.  When FDA defers review of your response, it will be 
reviewed during the next review cycle for the application. 

(b) (4)
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2. In addition, if your response contains either gratuitous information not requested 

by FDA or information that requires a more thorough review as determined by 
FDA, FDA may classify the response as an amendment and assign an 
appropriate goal date for that amendment.  The goal date assigned to the 
amendment may extend the review goal date for your current submission.  

  
If you have any questions, please contact Maya Johnson-Nimo, MHSA, Regulatory 
Business Process Manager, at Maya.Johnson-Nimo@fda.hhs.gov or (301) 796 - 5885. 
  

Sincerely, 
  
{See appended electronic signature page} 
  
Maya Johnson-Nimo, MHSA 
Regulatory Business Process Manager 
Office of Program and Regulatory Operations 
Office of Pharmaceutical Quality 
Center for Drug Evaluation and Research 

  

1 GDUFA Reauthorization Performance Goals and Program Enhancements Fiscal Years 2018-2022 
(available 
at:https://www.fda.gov/downloads/ForIndustry/UserFees/GenericDrugUserFees/UCM525234.pdf). 

  
  



Maya
Johnson-Nimo

Digitally signed by Maya Johnson-Nimo
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  DISCIPLINE REVIEW LETTER 

Sun Pharmaceutical Industries, Inc. 
2 Independence Way 
Princeton, NJ 08540                                     
  
 
Dear Sir or Madam: 
 
This letter is in reference to your amendment received on  March 31, 2021 submitted 
pursuant to section 505(j) of the Federal Food, Drug, and Cosmetic Act (FD&C Act) for  
Mesalamine Extended-Release Capsules, USP,  500 mg. 
 
The following possible deficiencies have been identified by BIOEQUIVALENCE:  
The bioequivalence comments provided in this communication are comprehensive as of 

issuance.  However, these comments are subject to revision if chemistry, manufacturing and 

controls, microbiology, labeling, or other scientific, regulatory or inspectional issues or concerns 

arise in the future.  Please be advised that these concerns may result in the need for additional 

bioequivalence information and/or studies, or may result in a conclusion that the proposed 

formulation is not approvable. 

 

1. Based on the dissolution data in your current submission, the release of mesalamine was 

incomplete for both test and reference listed drug (RLD) products in pH 4.5 and 6.0 media 

at the last time point of 12 hours. Please conduct new comparative dissolution testing for 

both strengths of test and RLD products at pH 4.5 and 6.0 conditions until at least 80% 

drug release is achieved (or a release plateau is reached). 

 

2. You used two batches (Batch #3967425 and #AB78176) of test product in your pivotal 

bioequivalence (BE) studies.  

 

 

 

 

 

 

 

3. In addition to three pivotal BE studies, you also conducted two failed fasting sprinkle BE 

studies (#BA19140131 and #BA19140426) using a four-way, fully replicate crossover 

design with 56 and 100 subjects dosed, respectively. The test batch (#3967425) used was 

the same as bio-batch in the pivotal fasting and fed BE studies. You indicated that the 

failure of these two fasting sprinkle BE studies might be due to the insufficient study power. 

(b) (4)
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Based on the BE summary tables submitted, it is noted that T/R ratios were lower than 0.80 

for most of pharmacokinetic (PK) parameters. Please submit complete clinical, statistical 

and bioanalytical study reports (including the failed reasons) and concentration/PK datasets 

(in SAS transport format) for these two failed fasting sprinkle studies.  

 

4. For your two pilot fed BE studies (#PKD_18_099 and #MSM_1000C_0536_17), please 

provide the details of all adverse events (AEs) observed during the study, including the 

severity of the AEs (i.e., mild, moderate, severe, serious etc.), onset and resolution times.  

 

 
If you would like to respond to these possible deficiencies before the end of this review 
cycle, we request a complete written response to this discipline review letter (DRL) no 
later than October 22, 2021 . If you submit a written response during this review cycle, 
depending on the timing and/or the information contained in your response, we may not 
be able to consider your response before taking action on your application. We will not 
process or review a partial response. Facsimile or e-mail responses will also 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:  
 
DISCIPLINE REVIEW LETTER  
BIOEQUIVALENCE:  
 
Please note that we are providing these preliminary thoughts on possible deficiencies  
to you before a complete review of your entire application. As contemplated in the 
Generic Drug User Fee Amendments of 2017 (GDUFA II) Commitment Letter1, these 
possible deficiencies do not reflect a complete review of your application and should not 
be construed as such. In addition, these possible deficiencies do not necessarily reflect 
input from supervisory levels. You should be aware that these deficiencies may be 
modified or additional deficiencies may be identified as we complete our review of your 
entire application. 
 
Deficiencies addressed by applicants in a response to a DRL may appear in a Complete 
Response Letter (CRL) if FDA’s review of the response has been deferred or if FDA has 
outstanding concerns after review of the response. The CRL will include all deficiencies 
that must be satisfactorily addressed before the ANDA can be approved.  
 
If the applicant receives a CRL, but has already responded to some (or all) identified 
deficiencies in a DRL response, the applicant does not need to re-submit previously 
submitted information in a CRL amendment. However, the applicant should still submit 
a CRL amendment and should clearly identify the previously provided  DRL response 
that renders its CRL amendment complete. 
 

                                                 
1 GDUFA Reauthorization Performance Goals and Program Enhancements Fiscal Years 2018-2022 
(available at: 
https://www.fda.gov/downloads/ForIndustry/UserFees/GenericDrugUserFees/UCM525234.pdf). 



  
Page 3 
 

 
 
U.S. Food & Drug Administration 

10903 New Hampshire Avenue  

Silver Spring, MD 20993   

www.fda.gov 

 

Additionally, please take note of the following if you choose to respond to these 
possible deficiencies before the end of this review cycle:  
 

1. FDA will strive to review your response during the review cycle in which it is 
received if such review can be completed during such review cycle.  However, if 
the Agency determines that it cannot review the response before a goal date or if 
a complete response letter is otherwise ready to be issued, the review of your 
response may be deferred.  When FDA defers review of your response, it will be 
reviewed during the next review cycle for the application. 
 

2. In addition, if your response contains either gratuitous information not requested 
by FDA or information that requires a more thorough review as determined by 
FDA, FDA may classify the response as an amendment and assign an 
appropriate goal date for that amendment.  The goal date assigned to the 
amendment may extend the review goal date for your current submission. 

 
 
If you have any questions, please contact Issa Nesheiwat PharmD., M.S. RAC, 
BIOEQUIVALENCE Project Manager at Issa.Nesheiwat@fda.hhs.gov. 

 

Sincerely, 

Issa Nesheiwat PharmD. M.S. RAC  
Project Manager 
Office of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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ANDA 214585 
 DISCIPLINE REVIEW LETTER 

LABELING 
 

Sun Pharmaceutical Industries, Inc. 
U.S. Agent for: Sun Pharmaceutical Industries Limited 
2 Independence Way 
Princeton, NJ 08540 
Attention: Praveen Devakadaksham 
                U.S. Agent 
 
Dear Mr. Devakadaksham: 
 
This letter is in reference to your abbreviated new drug application (ANDA) received for 
review on March 31, 2021, submitted pursuant to section 505(j) of the Federal Food, 
Drug, and Cosmetic Act (FD&C Act) for Mesalamine Extended Release Capsules USP, 

 500 mg. 
 
Reference is also made to any amendments submitted prior to the issuance of this 
letter. 
 
The following possible deficiencies have been identified by Labeling:  
 

Labeling deficiencies based on your submissions received March 31, 2021,  
June 7, 2021, and July 1, 2021: 
 

PRESCRIBING INFORMATION 
a. GENERAL: Ensure references to the drug substance and drug product 

are consistent throughout the Prescribing Information. Ensure to use 
the established name, Mesalamine Extended-Release Capsules, (i.e., 
dosage form included) when referring to the drug product. 

b. DESCRIPTION: ." 
c. HOW SUPPLIED, second and fourth paragraphs: Add the strength to 

follow "Mesalamine extended-release capsules USP". 
 
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 

(b) (4)
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and explained. We also advise that you only address the deficiencies noted in this 
communication. 
 
Additionally, we remind you that it is it your responsibility to continually 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. 
 
It is also your responsibility to ensure your ANDA addresses all listed exclusivities that 
claim the approved drug product. Please ensure that all exclusivities and patents listed 
in the Electronic Orange Book are addressed and updated in your application. Ensure 
your labeling aligns with your patent and exclusivity statements. 
 
If you would like to respond to these possible deficiencies before the end of this review 
cycle, we request a complete written response to this discipline review letter (DRL) no 
later than August 9, 2021. If you submit a written response during this review cycle, 
depending on the timing and/or the information contained in your response, we may not 
be able to consider your response before taking action on your application. We will not 
process or review a partial response. Facsimile or e-mail responses will also 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:  
 
DISCIPLINE REVIEW LETTER  
LABELING 
 
Please note that we are providing these preliminary thoughts on possible deficiencies  
to you before a complete review of your entire application. As contemplated in the 
Generic Drug User Fee Amendments of 2017 (GDUFA II) Commitment Letter1, these 
possible deficiencies do not reflect a complete review of your application and should not 
be construed as such. In addition, these possible deficiencies do not necessarily reflect 
input from supervisory levels. You should be aware that these deficiencies may be 
modified or additional deficiencies may be identified as we complete our review of your 
entire application. 
 
Deficiencies addressed by applicants in a response to a DRL may appear in a Complete 
Response Letter (CRL) if FDA’s review of the response has been deferred or if FDA has 
outstanding concerns after review of the response. The CRL will include all deficiencies 
that must be satisfactorily addressed before the ANDA can be approved.  
 
If the applicant receives a CRL, but has already responded to some (or all) identified 
deficiencies in a DRL response, the applicant does not need to re-submit previously 
submitted information in a CRL amendment. However, the applicant should still submit 

                                                 
1 GDUFA Reauthorization Performance Goals and Program Enhancements Fiscal Years 2018-2022 
(available at: 
https://www.fda.gov/downloads/ForIndustry/UserFees/GenericDrugUserFees/UCM525234.pdf). 
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a CRL amendment and should clearly identify the previously provided  DRL response 
that renders its CRL amendment complete. 
 
Additionally, please take note of the following if you choose to respond to these 
possible deficiencies before the end of this review cycle:  
 

1. FDA will strive to review your response during the review cycle in which it is 
received if such review can be completed during such review cycle.  However, if 
the Agency determines that it cannot review the response before a goal date or if 
a complete response letter is otherwise ready to be issued, the review of your 
response may be deferred.  When FDA defers review of your response, it will be 
reviewed during the next review cycle for the application. 
 

2. In addition, if your response contains either gratuitous information not requested 
by FDA or information that requires a more thorough review as determined by 
FDA, FDA may classify the response as an amendment and assign an 
appropriate goal date for that amendment.  The goal date assigned to the 
amendment may extend the review goal date for your current submission. 

 
If you have any questions, please contact Julie Call, Labeling Project Manager, at 
julie.call@fda.hhs.gov or 240-402-8598. 
 

Sincerely, 
 

                                                                {See appended electronic signature page} 
 

Julie Call, PharmD, PMP 
Labeling Project Manager 
Office of Generic Drugs 
Center for Drug Evaluation and Research 

                                                                 U.S. Food and Drug Administration  
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ANDA 214585 
AMENDMENT ACKNOWLEDGEMENT 

Standard 
Minor 

  
  
  
Sun Pharmaceutical Industries, Inc. 
U.S. Agent for Sun Pharmaceutical Industries Limited 
2 Independence Way 
Princeton, NJ 08540 
Attention:  Praveen Devakadaksham 
    
   
Dear Sir: 
  
This is in reference to your amendment received on June 7, 2021, submitted under 
section 505(j) of the Federal Food, Drug, and Cosmetic Act (FD&C Act), for Mesalamine 
Extended-Release Capsules USP,  500 mg. 
  
This amendment is subject to the provisions of the Generic Drug User Fee 
Amendments of 2017 (GDUFA II).  FDA has made an initial determination that this is a 
standard minor amendment.  The GDUFA goal date for review of this standard minor 
amendment is January 30, 2022. 
  
GDUFA II provides important program enhancements that are designed to improve the 
predictability and transparency of ANDA assessments and to minimize the number of 
review cycles necessary for approval, including fostering the development of high-
quality applications.  While FDA will communicate deficiencies identified during our 
assessment of your application, it is each applicant’s responsibility to submit and 
maintain a high-quality application that FDA can approve.  To this end, you should 
ensure your application addresses any changes to the RLD that occur after the 
submission of your ANDA, such as changes in labeling, patent or exclusivity 
information, or marketing status.  You should also ensure your application stays up to 
date with the Agency’s current recommendations on demonstrating bioequivalence 
reflected in relevant product specific guidances.   
  
If you have any questions, contact Gwendolyn Murphy, Regulatory Project Manager, at 
(240) 402 - 9624. 

  

(b) (4)
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Sincerely, 
  
{See appended electronic signature page} 
  
Gwendolyn Murphy 
Regulatory Project Manager 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
U.S. Food and Drug Administration 
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ANDA 214585 
INFORMATION REQUEST 

  
  
Sun Pharmaceutical Industries Inc 
U.S. Agent for Sun Pharmaceutical Industries Limited 
2 Independence Way 
Princeton, NJ 08540 
Attention:  Praveen Devakadaksham 
    
   
Dear Sir or Madam: 
  
This letter is in reference to your abbreviated new drug application (ANDA) received for 
review on March 31, 2021, submitted pursuant to section 505(j) of the Federal Food, 
Drug, and Cosmetic Act (FD&C Act) for Mesalamine Extended Release Capsules, USP, 

 500mg.  
 
We are reviewing the Quality section of your submission and have the following 
comments and information requests: 
  
A. Drug Product 

 
1. 

2. 

(b) (4)
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3.   

  
4.   

  
5.   

  

 
C. Biopharmaceutics 
1.    Based on the submitted in vitro dissolution data, the proposed dissolution 

acceptance criteria are permissive for your mesalamine extended-release capsules 
and NOT acceptable.  The following data-driven dissolution acceptance criteria are 
recommended for all strengths:  

)"  for your proposed drug product at release and on 
stability.  Implement these dissolution acceptance criteria for all strengths of your 
drug product at release and on stability and update the specifications of the drug 
product with the revised criteria for the dissolution test, accordingly.    
 
In addition, please be advised, that all proposed exhibit batches are expected to 
meet the revised dissolution acceptance criteria in your stability program through 
your proposed expiry period.  If dissolution failures are observed on stability these 
should be described.  Discuss any corrective actions to avert such dissolution 
failures and provide a new batch to demonstrate correction of the issue, if needed. 

  

(b) (4)
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We request a prompt written response, no later than July 1, 2021 in order to continue 
our evaluation of your ANDA.  We will not process or review a partial response.  
Facsimile or e-mail responses will also not be accepted.  In addition, if your response 
contains either gratuitous information not requested by FDA or information that requires 
a more thorough review as determined by FDA, FDA may classify the response as an 
amendment and assign an appropriate goal date for that amendment.  The goal date 
assigned to the amendment may extend the review goal date for your current 
submission. 
  
Prominently identify the submission with the following wording in bold capital letters at 
the top of the first page of the submission: 
  
INFORMATION REQUEST 
QUALITY 
  
If you have any questions, please contact Maya Johnson-Nimo, MHSA, Regulatory 
Business Process Manager, at Maya.Johnson-Nimo@fda.hhs.gov or (301) 796 - 5885. 
  

Sincerely, 
  
{See appended electronic signature page} 
  
Maya Johnson-Nimo, MHSA 
Regulatory Business Process Manager 
Office of Program and Regulatory Operations 
Office of Pharmaceutical Quality 
Center for Drug Evaluation and Research 
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ANDA 214585 
MID-REVIEW-CYCLE MEETING 

NOTIFICATION 
  
  
  
  
Sun Pharmaceutical Industries, Inc. 
U.S. Agent for Sun Pharmaceutical Industries Limited 
2 Independence Way 
Princeton, NJ 08540 
Attention:  Praveen Devakadaksham 
    
Dear Sir: 
  
This is in reference to your abbreviated new drug application (ANDA) received for 
review on March 31, 2021, submitted under section 505(j) of the Federal Food, Drug, 
and Cosmetic Act for Mesalamine Extended-release Capsules USP,   
500 mg. 
  
In accordance with Guidance for Industry, Competitive Generic Therapies (February 
2019), FDA may offer a mid-review-cycle meeting to an applicant of an ANDA for a drug 
designated as a CGT during the first review cycle. 
  
The teleconference is scheduled as follows:  
  
  Date: 

Time: 
Phone Arrangements: 

October 6, 2021 
10:15 a.m. - 10:45 a.m. EST 
CALL IN NUMBER 1-669-254-5252 
Toll Free: 1-833-568-8864 
Meeting Number 161-524-2114 
Passcode (if needed) 462311 

  
Agenda items will be issued to the applicant no later than seven calendar days prior to 
the mid-review-cycle meeting. 
  
Discussions points and action items will be summarized at the conclusion of the 
teleconference and reflected in FDA’s meeting minutes. 
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If you need to reschedule or choose to decline the mid-review-cycle meeting, please 
notify the Agency in writing via the Electronic Submissions Gateway.  If you have any 
questions, call Gwendolyn Murphy, Regulatory Project Manager, at (240) 402 - 9624. 
  

Sincerely, 
  
{See appended electronic signature page} 
  
Gwendolyn Murphy 
Regulatory Project Manager 
Division of Project Management 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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ANDA 214585 
ACKNOWLEDGEMENT 

ANDA RECEIPT 
  
  
  
  
Sun Pharmaceutical Industries, Inc. 
U.S. Agent for Sun Pharmaceutical Industries Limited 
2 Independence Way 
Princeton, NJ 08540 
Attention:  Praveen Devakadaksham 
    
   
Dear Praveen Devakadaksham: 
  
This 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).  The Food and Drug Administration (FDA or the Agency) has made a threshold 
determination that this ANDA is substantially complete.  This ANDA is received for 
review.  
  
NAME OF DRUG:  Mesalamine Extended-release Capsules USP,  500 mg 
  
DATE OF APPLICATION:  March 31, 2021 
  
DATE (RECEIVED) ACCEPTABLE FOR REVIEW:  March 31, 2021 
  
Reference is made to the information request dated May 14, 2021 and to any 
amendments thereafter. 
  
This original ANDA is subject to the provisions of the Generic Drug User Fee 
Amendments of 2017 (GDUFA II).  The GDUFA goal date for review of this standard 
original ANDA is January 30, 2022. 
  
GDUFA II provides important program enhancements that are designed to improve the 
predictability and transparency of ANDA assessments and to minimize the number of 
review cycles necessary for approval, including fostering the development of high-
quality applications.  While FDA will communicate deficiencies identified during our 
assessment of your application, it is each applicant’s responsibility to submit and 
maintain a high-quality application that FDA can approve.  To this end, you should 
ensure your application addresses any changes to the RLD that occur after the 
submission of your ANDA, such as changes in labeling, patent or exclusivity 
information, or marketing status.  You should also ensure you stay up to date with the 
Agency’s current thinking on topics through guidances for industry, including the 
Agency’s recommendations reflected in relevant product specific guidances.  

(b) (4)
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A drug with a name recognized in the USP National Formulary (USP–NF) generally 
must comply with applicable compendial standards or the drug will be deemed 
adulterated, misbranded, or both. (See section 501(b) and 502(e)(3)(b) and (g) of the 
Federal Food, Drug, and Cosmetic Act (FD&C Act); also 21 CFR 299.5(a) and (b)). 
Such drugs must also comply with compendial standards for strength, quality, and 
purity, unless labeled to show all respects in which the drug differs or they will be 
deemed adulterated. (See section 501(b) of the FD&C Act and 21 CFR 299.5(c)).  If the 
proposed specifications for your product do not conform with an applicable official USP 
monograph, you are advised to contact USP upon receipt of this Acknowledgement 
Letter to initiate a monograph revision through the USP Pending Monograph Process 
(PMP). Please note that initiation of the PMP does not mean that the proposed 
specifications will necessarily be approved by FDA; revisions to the USP monograph 
will be contingent upon FDA approval of the proposed specifications in this application. 
  
Please identify any related communications with the ANDA number referenced 
above.  If you have any questions, contact Gwendolyn Murphy, Regulatory Project 
Manager, at gwendolyn.murphy@fda.hhs.gov1 or (240) 402 - 9624. We also recommend 
that you sign up for Generic Drug e-mail updates,2  which provide updates and 
information generally related to generic drug regulation. 
  
  
  

Sincerely, 
  
{See appended electronic signature page} 
  
Bijal Patel, Pharm.D., BCPS 
Team Leader 
Division of Filing Review 
Office of Regulatory Operations 
Office of Generic Drugs 

  
  
    

1 A secure email address is recommended for applicants to utilize when communicating with the 
Agency.  If you have not already established a secure email with FDA, you may send a request for a 
secure email address to SecureEmail@fda.hhs.gov.  Please note that secure email may not be used 
for formal regulatory submissions to applications.  Formal regulatory submissions must be submitted 
according to FDA regulations and current guidances. 

2 See FDA’s Subscription Management Center at https://www.fda.gov/about-fda/contact-fda/get-email-
updates 
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