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I. EXECUTIVE SUMMARY 

 
This is a review of the dissolution testing data only.  
 
There is no USP method for this product, but there is an FDA-recommended method.  
The firm’s dissolution testing data with the FDA-recommended method are acceptable (at 
S1 level). The firm’s proposed specification of NLT (Q) in 120 minutes is not the 
FDA-recommended specification of NLT (Q) in 90 minutes. The firm should 
acknowledge the FDA-recommended method and specification.  
 
No Division of Scientific Investigations (DSI) inspection for the clinical site1 and 
analytical site2 are pending or necessary. 
 
The DBE will review the fasting BE study and waiver request at a later date. 
 
 
 

                                                 
1 A routine inspection was completed for the clinical site on for ANDA  The outcome 
was Voluntary Action Indicated (VAI). The inspection was found acceptable (DARRTS, Search: ANDA 

. Vehovic, David S/09-08-2009/REV-BIOEQ-03(Acceptable DSI Inspection Report Review). 
2 A routine inspection was completed for the analytical site on  for ANDA   The 
outcome was VAI. The inspection was found acceptable (DARRTS, Search: ANDA  Solana-
Sodeinde, Diana A/06-02-2009/REV-BIOEQ-01(General Review). 
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II. COMMENTS: 

1. Currently, there is no USP method for Disulfiram Tablets but there is an FDA-
recommended dissolution method.  The FDA-recommended dissolution method is 
available on the public dissolution database on the Office of Generic Drugs website, 
http://www.accessdata.fda.gov/scripts/cder/dissolution/index.cfm. The firm’s 
dissolution testing data with the FDA-recommended method is acceptable.  

 
2. The firm proposed a specification of NLT (Q) in 120 minutes, which is different 

from the FDA-recommended specification of NLT (Q) in 90 minutes3.  
 
3. The firm’s test product meets the FDA-recommended specification at the S1 level. 
 
III. DEFICIENCY COMMENTS: 

The firm’s proposed specification is not acceptable. The firm should acknowledge and 
accept the following FDA-recommended dissolution method and specification for its test 
product, Disulfiram Tablets: 
 

Medium 2% Sodium Dodecyl Sulfate (SDS) 
Apparatus USP Type II (Paddle) 
Speed of Rotation 100 rpm 
Temperature 37º ± 0.5º C  
Volume 900 mL 
Specification NLT (Q) in 90 minutes 

 
 
IV. RECOMMENDATIONS 

1. The in vitro dissolution testing conducted by Sigmapharm Laboratories, LLC, on its 
test product, Disulfiram Tablets, 250 mg (Lot #SB 028 0013) and 500 mg (Lot # BB 
029 0014) comparing it to Odyssey Pharmaceuticals, Inc. Antabuse® (Disulfiram) 
Tablets, 250 mg (Lot # 7067004A) and 500 mg (Lot # 7077001SC), respectively, is 
incomplete due to the deficiency comment above. 

 
2. The DBE acknowledges that the firm will conduct dissolution testing using the 

following FDA-recommended dissolution method:   
 

Medium 2% Sodium Dodecyl Sulfate (SDS) 
Apparatus USP Type II (Paddle) 
Speed of Rotation 100 rpm 
Temperature 37º ± 0.5º C  
Volume 900 mL 
Specification NLT (Q) in 90 minutes 

 
                                                 
3 Internal dissolution database. Last accessed: 12/07/2009. 
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3. The firm should acknowledge the FDA-recommended specification of NLT (Q) 

in 90 minutes. 
 
The firm should be informed of the above deficiency comment and recommendations. 
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BIOEQUIVALENCE DEFICIENCY 
 

ANDA: 091619 

APPLICANT: Sigmapharm Laboratories, LLC 

DRUG PRODUCT: Disulfiram Tablets, 250 mg and 500 mg 

 
The Division of Bioequivalence has completed its review of 
only the dissolution testing portion of your submission(s) 
acknowledged on the cover sheet. The review of the fasting 
study and waiver request will be conducted later. The 
following deficiency has been identified: 
 
Your dissolution testing data are acceptable.  However, the 
proposed specification of NLT (Q) in 120 minutes for 
your test product, Disulfiram Tablets, is not acceptable.  
Based on the dissolution testing data, please provide 
acknowledgement for your acceptance of the following FDA-
recommended dissolution method and specification for your 
test product: 
 

Medium 2% Sodium Dodecyl Sulfate (SDS)
Apparatus USP Type II (Paddle) 

Speed of Rotation 100 rpm 
Temperature 37º ± 0.5º C  

Volume 900 mL 
Specification NLT (Q) in 90 minutes 

 
 

Sincerely yours, 
 
{See appended electronic signature page} 
 
Dale P. Conner, Pharm.D. 
Director, Division of Bioequivalence I 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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V. OUTCOME 

ANDA:  091619 
 
Productivity:  

ID Letter Date Productivity Category Sub Category Productivity Subtotal
9877  6/11/2009  Dissolution Data  Dissolution Review 1   1   
    Bean Total:  1   
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3.6.In Vivo Studies   

Table 1.  Summary of all in vivo Bioequivalence Studies – Fasting Study 
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Overall Conclusion of the DSI Inspection Reports: The deficiencies observed by DSI Inspectors 
during Clinical and Analytical studies for ANDAs and were not observed in the current 
ANDA.  Therefore, the deficiencies do not impact current ANDA 091619.  The BE study is acceptable. 
 
3.11. Deficiency Comments 

None 
 
3.12. Recommendations 

1. The Division of Bioequivalence finds the fasting BE study (#BA08112077/02) acceptable. 
SigmaPharm Laboratories, LLC conducted the fasting BE study on its Disulfiram Tablet USP, 500 
mg (Lot #BB029-0014) comparing it to DURAMED’s (FORMERLY ODYSSEY) Antabuse®, 500 
mg (Lot #7077001SC). 

 
2. The dissolution testing conducted by SigmaPharm Laboratories on its Disulfiram Tablets USP, 250 

and 500 mg, Lot #s SB-028-0013 and BB029-0014, comparing it to DURAMED’s (FORMERLY 
ODYSSEY) Antabuse®, 250 and 500 mg, Lot #s7067004A and 7077001SC) is acceptable 
[DARRTS, ANDA 091619, MITCHELL, DEANAH L 12/17/2009 N/A 12/17/2009 REV-BIOEQ-
02(Dissolution Review) Original-1)]. 

 
3. The dissolution testing should be conducted as follows: 
 

Medium: 900 mL of 2% SLS in Water at 37 0C 
Apparatus: USP 2 (Paddle) at 100 rpm 
Specification: Not less than (Q) of the labeled amount of the drug in the dosage form is 

dissolved in 90 minutes. 
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4.1.1.2.Clinical Results 

Table 8.  Demographics Profile of Subjects Completing the Bioequivalence Study 
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Table 10.  Incidence of Adverse Events in Individual Studies - Fasted Study 

 
Table 11.  Protocol Deviations, Fasting Bioequivalence Study 

 
 
Pharmacokinetic parameters were computed from the plasma concentration data using the actual sample 
collection times.  

Comments on Dropouts/Adverse Events/Protocol Deviations: The dropouts were appropriate.  
Adverse events and protocol deviations were minor and did not compromise the outcome of the study. 
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4.1.1.4.Pharmacokinetic Results 

 
Comments on Pharmacokinetic and Statistical Analysis: Study #BA08112077/02 

• The reviewer carried out the ANOVA analysis on 69 subjects for S-methyl-DDC using 
CONTINU.SAS).  There were no PK repeats. However, there were other analytical repeats. The 
firm accepted repeat values according to the SOP. 

 
• The summary of PK data and results for S-methyl-DDC are presented in Tables 15-18 and Fig. 1. 
 
• The pharmacokinetic parameters and 90% confidence intervals for S-methyl-DDC in plasma 

calculated by the reviewer agree with firm’s calculations.  
 
• The 90% CIs for LAUCt, LAUCi and LCmax parameters for S-methyl-DDC are within the 80-

125%. 
 
Summary and Conclusions: The study is acceptable. 
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Figure 1.  Mean Plasma Concentration – Fasting Study: S-Methyl-DDC (n=69) 







 

 
4.4.Consult Reviews 

None 
 

4.5.SAS Output 
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Following this page, 41 pages withheld in full (b)(4)



 

 

BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT 
 

ANDA: 091619 

APPLICANT: SigmaPharm Laboratories, LLC  

DRUG PRODUCT: Disulfiram  Tablets, USP 
250 and 500 mg 

 
The Division of Bioequivalence has completed its review and 
has no further questions at this time. 
 
We acknowledge your acceptance of the following dissolution 
method and specification: 
 
Medium:    900 mL 2% Sodium dodecyl sulfate in water 
Apparatus:  2 (Paddle) 
Rotation :  100 rpm 
Specification: Not less than (Q) in 90 minutes  
 
Please note that the bioequivalence comments provided in 
this communication are preliminary.  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} 
 
Dale P. Conner, Pharm.D. 
Director, Division of Bioequivalence I 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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4.7.Outcome Page 

 
CC: ANDA:  091619 

 
5. COMPLETED ASSIGNMENT FOR 091619 ID: 11409  

 
 

Reviewer: Shrivastava, Surendra  Date Completed:
Verifier: ,  Date Verified: 
Division: Division of Bioequivalence  
Description:  DISULFIRAM TABLETS  

 
Productivity:  

ID Letter 
Date 

Productivity 
Category Sub Category Productivity Subtota

l 
11409  7/11/2009  Bioequivalence 

Study  
Fasting Study  1   1   Edit Delete

11409  7/11/2009  Other  Dissolution 
Waiver  

1   1   Edit Delete

11409  2/3/2010  Dissolution 
Data  

Dissolution 
Acknowledgement 

0   0   Edit Delete

11409  5/18/2009  Other  DSI Inspection 
Report  

1   1   Edit Delete

11409  8/6/2009  Other  DSI Inspection 
Report  

1   1   Edit Delete

    Bean Total: 4     

 



Application
Type/Number

Submission
Type/Number Submitter Name Product Name

-------------------- -------------------- -------------------- ------------------------------------------
ANDA-91619 ORIG-1 SIGMAPHARM

LABORATORIES
LLC

DISULFIRAM

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

SURENDRA P SHRIVASTAVA
06/24/2010

YIH CHAIN HUANG
06/24/2010

HOAINHON N CARAMENICO on behalf of DALE P CONNER
06/24/2010




