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MEMORANDUM  DEPATMENT OF HEALTH AND HUMAN SERVICES 
    PUBLIC HEALTH SERVICE 
    FOOD AND DRUG ADMINISTARTION 
    CENTER FOR DRUG EVALUATION AND RESEARCH 
 
 
 
DATE:   April 17, 2012 
 
TO:   NDA 202-276 CMC Review # 1 
 
FROM:  Hamid R. Shafiei, Ph.D., CMC Reviewer 
   (ONDQA/Division II/Branch IV) 
 
THROUGH:  Moo-Jhong Rhee, Ph.D., Branch Chief 
   (ONDQA/Division II/Branch IV) 
 
SUBJECT: Final CMC Recommendation  
 
In review # 1 of NDA 202-276, this NDA was not recommended for approval from the 
CMC perspective due to the following reasons: 
 

1) The executed batch record provided in the NDA was from a small scale 
manufacturing process that did not adequately reflect the proposed set points for 
critical process parameters that were identified and recommended for commercial 
manufacturing of avanafil tablets  

2) CMC related label/labeling issues were not resolved 

3) An overall recommendation of “Acceptable” from the Office of Compliance 
regarding the facilities involved in this NDA was not yet issued 

 
The applicant has submitted an amendment on March 19, 2012 that includes a master 
batch record that fully reflects the proposed set points for the critical process parameters 
identified and recommended for the large scale commercial manufacturing of the avanafil 
tablets.  
 
The CMC label/labeling issues have been resolved via the amendments dated March 13, 
2012 and April 11, 2012. This drug product is intended for marketing in the United States 
under the trade name “Stendra” (see the Attachment -2). 
 
The Office of Compliance has also made an overall recommendation of “Acceptable” for 
the facilities involved in this NDA on April 17, 2012 (see the Attachment-1).  
 
Therefore, this NDA is now recommended for approval from the ONDQA perspective.  
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MEMORANDUM 
 
Date:  April 17, 2012 
 
To: NDA 202-276 
 
From: Terrance Ocheltree, Ph.D., R.Ph. 

Director 
Division of New Drug Quality Assessment II 
ONDQA 

 
Subject: Tertiary review of ONDQA recommendation for Approval of NDA 202-276, avanafil 
50 mg, 100 mg and 200 mg tablet. 
 
I have assessed the ONDQA reviews of NDA 202-276 by Hamid Shafiei, Ph.D. entered into 
DARRTS March 1, 2012 and April 17, 2012.  The initial CMC review (March 1, 2012) 
recommend a Complete Response for this NDA due to the lack of an Executed Batch Record as 
required by 21 CFR 314.50(d)(1)(ii)(b), outstanding labeling issues and a lack of Overall 
Recommendation from the Office of Compliance.  The follow-up CMC memorandum (April 17, 
2012) states that the approvability issues identified in the initial CMC review, status of the 
manufacturing and testing sites, was resolved on April 17, 2012 when the Office of Compliance 
issued an Overall Recommendation of Acceptable for the listed manufacturing and testing sites.  
No other CMC issues remain unresolved.  
 
The Drug Master File (DMF)  for the drug substances were reviewed by Dr. Shafiei and 
found to be ADEQUATE to support this NDA on February 2, 2012. 
 
No post marketing commitments are proposed by ONDQA. 
 
Avanafil 50 mg, 100 mg and 200 mg tablets are designed for immediate release.  The tablets are 
all pale yellow, oval shaped and debossed with dosage strength.  They differ by size and 
markings.  The proposed commercial configuration of the drug product is tablets presented in 
two packaging configurations of 30 tablets and/or 100 tablets in a white HPDE bottle enclosed 
with a child-resistant cap. Avanafil tablets are also packaged, as physician samples, in blister 
cards containing 3 tablets.  Avanafil tablets are recommended to be stored at room temperature.  
A 24 month expiry period is recommended based on the submitted stability data.  The drug 
product is manufactured by  and will be marketed in the U.S. 
by Vivus, Inc. 
 
All manufacturing and testing facilities have acceptable site recommendations as of April 17, 
2012, based on the Overall Recommendation made on April 17, 2012. 
 
I concur with the “Approval” recommendation from an ONDQA perspective and the absence of 
ONDQA related post marketing commitments. 
 
Secondary review of the CMC review was performed by Moo-Jhong Rhee, Ph.D.  
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

   
METHODS VALIDATION REPORT SUMMARY 

 
TO: Hamid Shafiei, CMC Reviewer  

Office of New Drug Quality Assessment (ONDQA) 
E-mail Address: Hamid.Shafiei@fda.hhs.gov  
Phone:  (301)-796-2326 
Fax: (301)-796-9745 
 

FROM: FDA 
 Division of Pharmaceutical Analysis 

James Allgire, Team Leader 
 Suite 1002 

1114 Market Street 
 St. Louis, MO 63101 
 Phone: (314) 539-3813 
 
Through: Benjamin J. Westenberger, Deputy Director  
                 Phone: (314) 539-3869 
 
SUBJECT: Methods Validation Report Summary 
 
 

Application Number: NDA   202-276    
 
 Name of Product  (avanafil)tablets, 50 mg, 100 mg, and 200 mg 

Applicant: VIVUS, Inc. 

 Applicant’s Contact Person: Malcom McKay, Ph.D. 

 Address: 1172 Castro Street, Mountain View, CA 94040 
 
 Telephone: 650-934-5288 Fax: 650-934-5209 
              
 
Date Methods Validation Consult Request Form Received by DPA: 8/15/2011      

Date Methods Validation Package Received by DPA: 8/15/2011  

Date Samples Received by DPA:  10/18/2011 

Date Analytical Completed by DPA:  1/23/2012        

 
Laboratory Classification: 1. Methods are acceptable for control and regulatory purposes.   
 2. Methods are acceptable with modifications (as stated in accompanying report).   
 3. Methods are unacceptable for regulatory purposes.   
 
Comments:   
 
  Cover memo and comments are attached 
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SUMMARY OF ANALYSIS     NDA 202-276 
 
 
 Drug Product 
Method-Result Limit 

   TM-001.00  Assay HPLC for TA-1790 Tablets and TA-1790 Active Ingredient 
Identification 
Pass Δ = 0.0 min 
Assay 
100.0%, 99.5% avg(2)  = 99.7% 

Identification 
R.T (std) – R.T. (sample) = Δ < 0.3 min 
Assay 
95.0% - 105.0% 

TA1790HPJ-03/IMM-2 Testing method for Purity (Related Substances) of TA-1790HP Tablets 

 
Drug Substance 
DMF  AVAP/2-3/HR ANALYTICAL PROCEDURES (AVANAFIL API, ) 
Assay (HPLC) 
Identification 
Pass Δ = 0.0 min 
Assay 
99.0% 

Identification 
R.T (std) – R.T. (sample) = Δ < 0.3 min 
Assay 
98.0% - 102.0% 

DMF  ANALYTICAL PROCEDURES (AVANAFIL API, ) 
Purity (Process Related Impurities and Potential Degradation Products; HPLC) 

DMF  ANALYTICAL PROCEDURES (AVANAFIL API,  
Purity (  
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Initial Quality Assessment 
Branch IV 

Division of New Drug Quality Assessment II 
 

 
OND Division:  Division of Reproductive and Urologic Products 

NDA:  202-276 
Applicant:  Vivus 

Stamp Date:  30-Jun-2011 
PDUFA Date: 30-Apr-2012 

Trademark:  
Established Name: Avanafil 

Dosage Form: Tablets (50 mg, 100 mg, 200 mg) 
Route of Administration:  Oral 

Indication: Erectile Dysfunction 
  

CMC Lead: Donna F. Christner, Ph.D. 
  
 YES NO 

ONDQA Fileability: X  
Comments for 74-Day Letter X  

  

Summary and Critical Issues: 

A. Summary 
 
Avanafil tablets are oval, pale yellow, and available in 50 mg, 100 mg and 200 mg dosage 
strengths.    The tablets are differentiated by the dosage strength 
debossed on the tablets.  Tablets are packaged in HDPE bottles with CRC screw caps of 30 or 
100 mg tablets/bottle.  Physician Samples of three 100 mg tablets are available in blister cards.  

B. Critical issues for review 
 

1. All drug substance information is provided in the cross-referenced DMF, which will 
require review. 

 
2. The sponsor has used a bracketing stability study design.  According to the Guidance for 

Industry:  Q1D Bracketing and Martrixing Designs for Stability Testing of New Drug 
Substances and Products, bracketing should be performed on the extremes of certain 
design factors, which includes container size and/or fill, and that only one attribute  
should be varied. The guidance also states that if size and fill both vary, it should not be 
assumed that the smallest and largest sized bottles represent the extremes, but the 
extremes should be characterized by comparing characteristics that may affect product 
stability, such as surface area to volume ratio, headspace to volume ratio, etc. (See pages 
2 and 3 of the Guidance). 

 
The sponsor has performed their stability studies using only the smallest bottle sizes (30 
cc and 45 cc) and a fill of 30 tablets, but seeks to additionally market their product in 
both a larger bottle size (60 cc and 90 cc) and fill of 100 tablets.  From a strict reading of 
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REGULATORY BRIEFING RECOMMENDATION:  As an NME, this is recommended for an 
Office-level Briefing.          
      
 
 
 
         
      Donna F. Christner, Ph.D. 
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7. 

Are drug substance 
manufacturing sites identified 
on FDA Form 356h or 
associated continuation sheet?  
For each site, does the 
application list: 
• Name of facility, 
• Full address of facility 

including street, city, state, 
country  

• FEI number for facility (if 
previously registered with 
FDA) 

• Full name and title, telephone, 
fax number and email for on-
site contact person.  

• Is the manufacturing 
responsibility and function 
identified for each facility?, 
and 

• DMF number (if applicable) 

X  See attachment to 356h 

8. 

Are drug product 
manufacturing sites are 
identified on FDA Form 356h 
or associated continuation 
sheet.  For each site, does the 
application list: 
• Name of facility, 
• Full address of facility 

including street, city, state, 
country  

• FEI number for facility (if 
previously registered with 
FDA) 

• Full name and title, telephone, 
fax number and email for on-
site contact person. 

• Is the manufacturing 
responsibility and function 
identified for each facility?, 
and 

• DMF number (if applicable) 

X  See attachment to 356h 
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Attachment A:  Nanotechnology product evaluating questions:  
 

1, This review contains new information added to the table below:  _______Yes; _______No 
Review date:  _____________ 

2)  Are any nanoscale materials included in this application? (If yes, please proceed to the next questions.)  
Yes______; No___x___ ;         Maybe (please specify)____________________ 
 
3 a) What nanomaterial is included in the product? (Examples of this are listed as search terms in 
Attachment B.) _______________________________________________________________ 
 
3 b) What is the source of the nanomaterial?________________________________________  
4)  Is the nanomaterial a reformulation of a previously approved product? 
 
Yes_________   No_________ 
5)  What is the nanomaterial functionality? 
Carrier_________________; Excipient__________________; Packaging________________ 
API____________________; Other____________________ 
 ____________________________________________________________________________ 
6)  Is the nanomaterial soluble (e.g., nanocrystal) or insoluble (e.g., gold nanoparticle) in an aqueous 
environment? 
Soluble __________________; Insoluble___________________  
 
7)  Was particle size or size range of the nanomaterial included in the application?  
Yes_______(Complete 8); No________ (go to 9).  
 
8)  What is the reported particle size?  
Mean particle size___________ ; Size range distribution___________; Other________________ 
 
9)  Please indicate the reason(s) why the particle size or size range was not provided: 
______________________________________________________________________________ 
______________________________________________________________________________ 
 
10, What other properties of the nanoparticle were reported in the application (See Attachment E)? 
_______________________________________________________________ 

 
11)  List all methods used to characterize the nanomaterial?_____________________________ 
______________________________________________________________________________ 
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Email correspondence concerning dissolution review: 
 
From: Marroum, Patrick J  
Sent: Friday, July 22, 2011 08:57 AM 
To: Christner, Donna  
Cc: Dorantes, Angelica  
Subject: RE: NDA 202276 Dissolution evaluation  
  
Donna: 
  
A cmc reviewer can handle the dissolution method. 
  
Patrick 
 

 
From: Christner, Donna  
Sent: Thursday, July 21, 2011 7:51 PM 
To: Marroum, Patrick J 
Cc: Dorantes, Angelica 
Subject: Re: NDA 202276 Dissolution evaluation 

Hi Patrick, 
 
Given the information below, should the CMC reviewer evaluate the dissolution 
method, or will you assign a BioPharm reviewer for the application? 
 
Thanks, 
 
Donna 
  
From: Marroum, Patrick J  
Sent: Thursday, July 21, 2011 09:09 AM 
To: Christner, Donna  
Cc: Dorantes, Angelica  
Subject: RE: NDA 202276 Dissolution evaluation  
  
Donna:  

Yes, Thank you.  

Patrick  

_____________________________________________  
From:   Christner, Donna   
Sent:   Wednesday, July 20, 2011 7:50 PM  
To:     Marroum, Patrick J  
Cc:     Dorantes, Angelica  
Subject:        RE: NDA 202276 Dissolution evaluation  

Hi Patrick,  

As far as your question about a biowaiver, here is something from the discussion 
at the preNDA meeting held in Oct 2010.   
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 << OLE Object: Picture (Enhanced Metafile) >>  
 << OLE Object: Picture (Enhanced Metafile) >>  

This is the study design for the BE study.  200 mg tablets were not used:  

 << OLE Object: Picture (Enhanced Metafile) >>  

Is this the kind of information you need?  

Thanks,  

Donna  
_____________________________________________  
From:   Christner, Donna   
Sent:   Wednesday, July 20, 2011 12:40 PM  
To:     Marroum, Patrick J  
Cc:     Dorantes, Angelica  
Subject:        RE: NDA 202276 Dissolution evaluation  

Hi Patrick,  

There was a formulation change during development and they performed 
a BE study to bridge the two formulations.  

 << OLE Object: Picture (Enhanced Metafile) >>  
 
Dissolution was performed in four different media (pH 1.2, 4.0, 6.8 and 
water) using the 50 mg tablets.  The NDA is for 50 mg, 100 mg and 200 
mg strength.  Tablets are from a  

 << OLE Object: Picture (Enhanced Metafile) >>  

As far as the dissolution method goes, they are using Apparatus 2 @ 50 
RPM, simulated gastric fluid w/o pepsin, and a spec of Q=  at 15 
minutes. 

I am attaching my draft IQA which contains a list of the clinical studies 
performed and a comparison of the formulation change at the end of the 
document.  I was fairly silent on dissolution since I assumed that ONDQA 
BioPharm would evaluate it.  It was after discussion with Moo-Jhong that 
it was determined that this may fall under the IQP. 

Thanks,  

Donna  
 
 << File: IQA 202276_avanafil .doc >>  

_____________________________________________  
From:   Marroum, Patrick J   
Sent:   Wednesday, July 20, 2011 11:50 AM  
To:     Christner, Donna  
Cc:     Dorantes, Angelica  
Subject:        RE: NDA 202276 Dissolution evaluation  

is there any biowaiver request within the NDA or any other 
biopharmaceutics issues?  

Reference ID: 2980052

(b) (4)

(b) (4)



Patrick  
_____________________________________________  
From:   Christner, Donna   
Sent:   Wednesday, July 20, 2011 7:02 AM  
To:     Marroum, Patrick J; Dorantes, Angelica  
Subject:        NDA 202276 Dissolution evaluation  

Good morning Patrick and Angelica,  

We have a new NDA for an IR tablet for an NME.  In 
discussions with Moo-Jhong, it was determined that the 
dissolution information in this application could be 
reviewed by the primary CMC reviewer.  What 
information (if any) do you need to provide concurrence? 

Thanks in advance,  

Donna  
 

Reference ID: 2980052



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

DONNA F CHRISTNER
07/28/2011

MOO JHONG RHEE
07/28/2011
Chief, Branch IV

Reference ID: 2980052




