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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 did not conduct the dissolution testing using the FDA-recommended method for 
Diclofenac Sodium/Misoprostol Delayed-Release Tablets. The firm proposed its own 
dissolution method and specifications: 

Medium:  0.1 N HCl for acid stage of Diclofenac 
   Buffer (pH 6.8) for buffer stage of Diclofenac 
   Purified Water for Misoprostol 
Volume:  750 mL for acid stage of Diclofenac 
   990 mL for buffer stage of Diclofenac 
   500 mL for Misoprostol 
Temperature:   37°C ± 0.5°C 
USP Apparatus: II (Paddle) for both Diclofenac and Misoprostol 
Rotational Speed: 100 rpm for Diclofenac 
   50 rpm for Misoprostol 
Specifications:  NMT  Diclofenac dissolved in 120 minutes (acid stage) 

  NLT Q) Diclofenac dissolved in 45 minutes (buffer stage) 
   NLT Q) Misoprostol dissolved in 45 minutes 
 
[Note:  There is a discrepancy in the volume for the buffer stage: 990 mL in module 
2.7.1.2 vs. 900 mL in module 3.2.P.2.2.3.  The firm will be asked to clarify.  It is also not 
clear how the firm prepared its Buffer (pH 6.8) for buffer stage.  In addition, the firm did 
not submit data using its proposed method.] 
 
The firm’s proposed dissolution method is unacceptable. The DBE will request that the 
firm conduct dissolution testing on 12 dosage units of the 75 mg/0.2 mg strength of the 
test and reference products using the following FDA-recommended method: 
 
Medium:  0.1 N HCl for acid stage of Diclofenac 
   750 mL 0.1 N HCl + 250 mL 0.2 M Phosphate Buffer (pH 6.8) 
   for buffer stage of Diclofenac 
   Water (deaerated) for Misoprostol 
Volume:  750 mL for acid stage of Diclofenac 
   1000 mL for buffer stage of Diclofenac 
   500 mL for Misoprostol 
Temperature:   37°C ± 0.5°C 
USP Apparatus: II (Paddle) for both Diclofenac and Misoprostol 
Rotational Speed: 100 rpm for Diclofenac 
   50 rpm for Misoprostol 
Sampling times:  120 minutes for acid stage of Diclofenac 
   15, 30, 45, and 60 minutes for buffer stage of Diclofenac 
   10, 20, and 30 minutes for Misoprostol 
 

(b) (4)
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II. COMMENTS: 

1. The firm submitted in vivo fasting and fed bioequivalence study reports and 
summary tables for the 75 mg/0.2 mg strength tablets.   

2. The firm did not conduct the dissolution testing using the FDA-recommended 
method for Diclofenac Sodium/Misoprostol Delayed-Release Tablets. The firm 
submitted the summary results of dissolution profiles generated in the following 
media using USP Apparatus II (Paddle) at 100 rpm for Diclofenac Sodium and at 
50 rpm for Misoprostol (see Module 2.7.1.2): 

a. 900 mL pH 6.8 Phosphate Buffer (for both Diclofenac Sodium and 
Misoprostol) 

b. 900 mL pH 6.0 Phosphate Buffer (Diclofenac Sodium only) 
c. 900 mL Purified Water (Diclofenac Sodium only) 
d. 900 mL 0.1N HCl (Diclofenac Sodium only) 
e. 900 mL 40% Alcohol in 0.1N HCl (Diclofenac Sodium only) 
f. SGF pH 1.2 (Misoprostol only) 
g. Acetate Buffer pH 4.5 (Misoprostol only) 
 

3. The firm proposed its own dissolution method and specifications as follows (see 
Module 2.7.1.2): 

For Diclofenac Sodium: 
 
USP Apparatus II (Paddle) at 100 rpm 
Acid Stage: 750 mL 0.1N HCl for 2 hours  
Buffer Stage: 990 mL Buffer pH 6.8  
Temperature: 37± 0.5 °C 
Specifications:  NMT in 120 minutes (acid stage) 
   NLT (Q) in 45 minutes (buffer stage) 
 
For Misoprostol 
 
USP Apparatus II (Paddle) at 50 rpm 
Medium (one stage): 500 ml of Purified Water at 37 ± 0.5 °C 
Specification:  NLT (Q) Misoprostol dissolved in 45 minutes 
 
The firm did not submit the dissolution data using its proposed method.  It is also 
not clear how the firm prepared its buffer pH 6.8 solution for the buffer stage.  It 
should also be noted that the volume of buffer stage as stated in Module 2.7.1.2 
(990 mL) is different from that stated in Module 3.2.P.2.2.3 (900 mL). 

 

(b) (4)

(b) (4)

(b) (4)
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4. The firm submitted electronic SAS transport files (.xpt) in Module 5.3.1.2.25 
Individual Subject Data Listing. 

5. The DBE summary tables are located in Module 2.7 Clinical Summary. 

 
III. DEFICIENCY COMMENTS: 

The firm did not conduct the dissolution testing using the FDA-recommended method for 
Diclofenac Sodium/Misoprostol Delayed-Release Tablets. The firm proposed its own 
dissolution method and specifications: 

Medium:  0.1 N HCl for acid stage of Diclofenac 
   Buffer (pH 6.8) for buffer stage of Diclofenac 
   Purified Water for Misoprostol 
Volume:  750 mL for acid stage of Diclofenac 
   990 mL for buffer stage of Diclofenac 
   500 mL for Misoprostol 
Temperature:   37°C ± 0.5°C 
USP Apparatus: II (Paddle) for both Diclofenac and Misoprostol 
Rotational Speed: 100 rpm for Diclofenac 
   50 rpm for Misoprostol 
Specifications:  NMT  Diclofenac dissolved in 120 minutes (acid stage) 

  NLT (Q) Diclofenac dissolved in 45 minutes (buffer stage) 
   NLT (Q) Misoprostol dissolved in 45 minutes 
 
The firm’s proposed dissolution method is unacceptable. The DBE will request that the 
firm conduct dissolution testing on 12 dosage units of the 75 mg/0.2 mg strength of the 
test and reference products using the following FDA-recommended method: 
 
Medium:  0.1 N HCl for acid stage of Diclofenac 
   750 mL 0.1 N HCl + 250 mL 0.2 M Phosphate Buffer (pH 6.8) 
   for buffer stage of Diclofenac 
   Water (deaerated) for Misoprostol 
Volume:  750 mL for acid stage of Diclofenac 
   1000 mL for buffer stage of Diclofenac 
   500 mL for Misoprostol 
Temperature:   37°C ± 0.5°C 
USP Apparatus: II (Paddle) for both Diclofenac and Misoprostol 
Rotational Speed: 100 rpm for Diclofenac 
   50 rpm for Misoprostol 
Sampling times:  120 minutes for acid stage of Diclofenac 
   15, 30, 45, and 60 minutes for buffer stage of Diclofenac 
   10, 20, and 30 minutes for Misoprostol 
 

(b) (4)
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IV. RECOMMENDATIONS: 

The in vitro dissolution testing conducted by Watson Laboratories, Inc. - Florida on its 
Diclofenac Sodium/Misoprostol Delayed-Release Tablets, 75 mg/0.2 mg (lot # 
0398R0022A), compared to GD Searle’s ARTHROTEC® (Diclofenac 
Sodium/Misoprostol) Delayed-Release Tablets 75 mg/0.2 mg (lot # C081587) is 
incomplete due to the deficiencies cited above. 
 
The firm should be informed of the deficiencies and recommendations.
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BIOEQUIVALENCE DEFICIENCIES TO BE COMMUNICATED TO THE FIRM 
 

ANDA: 201089 

APPLICANT: Watson Laboratories, Inc. - Florida 

DRUG PRODUCT: Diclofenac Sodium/Misoprostol Delayed-
Release Tablets 
75 mg/0.2 mg 

 
The Division of Bioequivalence (DBE) has completed its 
review of the dissolution testing portion of your 
submission(s) acknowledged on the cover sheet. The review 
of the bioequivalence studies will be done at a later date.   
 
The following deficiencies have been identified: 
 
You did not conduct the dissolution testing using the FDA-
recommended method for Diclofenac Sodium/Misoprostol 
Delayed-Release Tablets. You proposed the following 
dissolution methods; however, you did not submit any data 
using your proposed method for review: 

Medium:   0.1 N HCl for acid stage of Diclofenac 
    Buffer (pH 6.8) for buffer stage of  
    Diclofenac 
    Purified Water for Misoprostol 
Volume:   750 mL for acid stage of Diclofenac 
    990 mL for buffer stage of Diclofenac 
    500 mL for Misoprostol 
Temperature:   37°C ± 0.5°C 
USP Apparatus:  II (Paddle) for both Diclofenac and 
    Misoprostol 
Rotational Speed: 100 rpm for Diclofenac 
    50 rpm for Misoprostol 
 
There is a discrepancy in the volume of buffer stage as 
stated in your report. In Module 2.7.1.2, you stated 990 mL 
of Buffer pH 6.8 for Diclofenac Sodium.   However, in 
Module 3.2.P.2.2.3, a different volume (900 mL) was 
reported. Please explain.  In addition, from your report it 
is not clear how you prepared Buffer pH 6.8 for the buffer 
stage testing of Diclofenac Sodium.  Please provide the 
Standard Operating Procedure (SOP) for the dissolution 
testing which should include detailed information of the 
buffer preparation procedure. 
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Your proposed dissolution method will be evaluated in 
comparison with the current FDA-recommended dissolution 
method.  Please conduct dissolution testing on 12 dosage 
units of the 75 mg/0.2 mg strength of the test and 
reference products using the following FDA-recommended 
method: 
 
Medium:   0.1 N HCl for acid stage of Diclofenac 

750 mL 0.1 N HCl + 250 mL 0.2 M 
Phosphate Buffer (pH 6.8)for buffer 
stage of Diclofenac 

    Water (deaerated) for Misoprostol 
Volume:   750 mL for acid stage of Diclofenac 
    1000 mL for buffer stage of Diclofenac 
    500 mL for Misoprostol 
Temperature:   37°C ± 0.5°C 
USP Apparatus:  II (Paddle) for both Diclofenac and 
    Misoprostol 
Rotational Speed: 100 rpm for Diclofenac 
    50 rpm for Misoprostol 
Sampling times:  120 minutes for acid stage of 

Diclofenac 
    15, 30, 45, and 60 minutes for buffer  
    stage of Diclofenac 
    10, 20, and 30 minutes for Misoprostol 
 
Please submit individual as well as mean dissolution data, 
with range and percent coefficient of variation (CV%), any 
relevant SOPs as well as electronic dissolution summary 
tables for all dissolution testing. 

 
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 

Completed Assignment for 201089 ID: 11499  

 
 

Reviewer: Kitchens, Kelly  Date 
Completed: 

Verifier: ,  Date Verified: 
Division: Division of Bioequivalence   

Description: Diclofenac Sodium/Misoprostol Delayed-Release Tablets 
75 mg/0.2 mg   

 
Productivity:  

ID Letter Date Productivity Category Sub Category Productivity Subtotal
11499  12/23/2009  Dissolution Data  Dissolution Review 1   1   
    Bean Total:  1   

 
 



Application
Type/Number

Submission
Type/Number Submitter Name Product Name

-------------------- -------------------- -------------------- ------------------------------------------
ANDA-201089 ORIG-1 WATSON

LABORATORIES
INC

DICLOFENAC SODIUM AND
MISOPROSTOL

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

KELLY M KITCHENS
06/30/2010

YIH CHAIN HUANG
06/30/2010

HOAINHON N CARAMENICO on behalf of DALE P CONNER
06/30/2010
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I. EXECUTIVE SUMMARY 

This is a review of the dissolution amendment.  
 
There is no USP method for the test product Diclofenac Sodium/Misoprostol Delayed-
Release Tablets, but there is an FDA-recommended method. In the original submission, 
Watson Laboratories, Inc.-Florida did not conduct the dissolution testing using the FDA-
recommended method for Diclofenac Sodium/Misoprostol Delayed-Release Tablets. The 
firm proposed its own dissolution method and specifications as follows: 

Medium:  0.1 N HCl for acid stage of Diclofenac 
   Buffer (pH 6.8) for buffer stage of Diclofenac 
   Purified Water for Misoprostol 
Volume:  750 mL for acid stage of Diclofenac 
   990 mL for buffer stage of Diclofenac 
   500 mL for Misoprostol 
Temperature:   37°C ± 0.5°C 
USP Apparatus: II (Paddle) for both Diclofenac and Misoprostol 
Rotational Speed: 100 rpm for Diclofenac 
   50 rpm for Misoprostol 
Specifications:  NMT  Diclofenac dissolved in 120 minutes (acid stage) 

  NLT Q) Diclofenac dissolved in 45 minutes (buffer stage) 
   NLT Q) Misoprostol dissolved in 45 minutes 
 
In a deficiency letter dated July 6, 2010, the Division of Bioequivalence (DBE) requested 
that the firm conduct dissolution testing on 12 dosage units of the 75 mg/0.2 mg strength 
of the test and reference products using the following FDA-recommended method: 
 
Medium:  0.1 N HCl for acid stage of Diclofenac 

750 mL 0.1 N HCl + 250 mL 0.2 M Phosphate Buffer (pH 
 6.8) for buffer stage of Diclofenac 

   Water (deaerated) for Misoprostol 
Volume:  750 mL for acid stage of Diclofenac 
   1000 mL for buffer stage of Diclofenac 
   500 mL for Misoprostol 
Temperature:   37°C ± 0.5°C 
USP Apparatus: II (Paddle) for both Diclofenac and Misoprostol 
Rotational Speed: 100 rpm for Diclofenac 
   50 rpm for Misoprostol 
Sampling times:  120 minutes for acid stage of Diclofenac 
   15, 30, 45, and 60 minutes for buffer  stage of Diclofenac 
   10, 20, and 30 minutes for Misoprostol 
 
In the current amendment, the firm submitted dissolution data for its Test product 
compared to the Reference product using the FDA-recommended method. The firm also 
revised the Finished Product Specification for the Test product (effective July 30, 2010) 
based on the dissolution data submitted in the amendment. Per the DBE request, the firm 

(b) (4)
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submitted the Standard Test Method (effective July 30, 2010) that described the test 
methods used for analysis of the Test product. 
 
The firm proposed the following specifications for its Test product in the Finished 
Product Specification: 

 
(Q) Misoprostol dissolved in 45 minutes 

NMT Diclofenac dissolved in 120 minutes (acid stage) 
(Q) Diclofenac dissolved in 45 minutes (buffer stage) 

 
The dissolution testing data are acceptable.  However, the firm’s proposed specification 
of NLT (Q) dissolved in 45 minutes for Misoprostol is not acceptable. Therefore, 
the DBE will request that the firm acknowledge its acceptance of the following FDA-
recommended method and specifications: 

 
Medium:  0.1 N HCl for acid stage of Diclofenac 750 mL 0.1 N HCl + 250  
   mL 0.2 M Phosphate Buffer (pH 6.8) for buffer stage of  
   Diclofenac 

  Water (deaerated) for Misoprostol 
Volume:  750 mL for acid stage of Diclofenac 

  1000 mL for buffer stage of Diclofenac 
  500 mL for Misoprostol 

Temperature:   37°C ± 0.5°C 
USP Apparatus: II (Paddle) for both Diclofenac and Misoprostol 
Rotational Speed: 100 rpm for Diclofenac 

  50 rpm for Misoprostol 
Specifications:  NMT  Diclofenac dissolved in 120 minutes (acid stage) 

  NLT (Q) Diclofenac dissolved in 45 minutes (buffer stage) 
   NLT (Q) Misoprostol dissolved in 20 minutes 
 
The firm’s dissolution testing remains inadequate pending the firm's acknowledgement 
of the DBE-recommended dissolution method and specifications. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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II. FIRM’S DEFICIENCY LETTER COMMENTS (submitted July 6, 2010) 

DBE DEFICIENCY COMMENT: 
You did not conduct the dissolution testing using the FDA-recommended method for 
Diclofenac Sodium/Misoprostol Delayed-Release Tablets. You proposed the following 
dissolution methods; however, you did not submit any data using your proposed method 
for review: 

Medium:  0.1 N HCl for acid stage of Diclofenac 
   Buffer (pH 6.8) for buffer stage of Diclofenac 
   Purified Water for Misoprostol 
Volume:  750 mL for acid stage of Diclofenac 
   990 mL for buffer stage of Diclofenac 
   500 mL for Misoprostol 
Temperature:   37°C ± 0.5°C 
USP Apparatus: II (Paddle) for both Diclofenac and Misoprostol 
Rotational Speed: 100 rpm for Diclofenac 
   50 rpm for Misoprostol 
 
There is a discrepancy in the volume of buffer stage as stated in your report. In Module 
2.7.1.2, you stated 990 mL of Buffer pH 6.8 for Diclofenac Sodium.   However, in Module 
3.2.P.2.2.3, a different volume (900 mL) was reported. Please explain.  In addition, from 
your report it is not clear how you prepared Buffer pH 6.8 for the buffer stage testing of 
Diclofenac Sodium.  Please provide the Standard Operating Procedure (SOP) for the 
dissolution testing which should include detailed information of the buffer preparation 
procedure. 
  
Your proposed dissolution method will be evaluated in comparison with the current FDA-
recommended dissolution method.  Please conduct dissolution testing on 12 dosage units 
of the 75 mg/0.2 mg strength of the test and reference products using the following FDA-
recommended method: 
 
Medium:  0.1 N HCl for acid stage of Diclofenac 

750 mL 0.1 N HCl + 250 mL 0.2 M Phosphate Buffer (pH 6.8) 
for buffer stage of Diclofenac 

   Water (deaerated) for Misoprostol 
Volume:  750 mL for acid stage of Diclofenac 
   1000 mL for buffer stage of Diclofenac 
   500 mL for Misoprostol 
Temperature:   37°C ± 0.5°C 
USP Apparatus: II (Paddle) for both Diclofenac and Misoprostol 
Rotational Speed: 100 rpm for Diclofenac 
   50 rpm for Misoprostol 
Sampling times:  120 minutes for acid stage of Diclofenac 
   15, 30, 45, and 60 minutes for buffer stage of Diclofenac 
   10, 20, and 30 minutes for Misoprostol 
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Please submit individual as well as mean dissolution data, with range and percent 
coefficient of variation (CV%), any relevant SOPs as well as electronic dissolution 
summary tables for all dissolution testing. 
 
FIRM’S RESPONSE: 
Comparative dissolution testing on the test and reference products (12 dosage units 
each) using the recommended method was conducted, however the data was inadvertently 
not provided in the ANDA submission. The data which include the individual tablet data 
as well as the mean, range, % coefficient of variation (CV) at each time point for the 12 
tablets tested and dates of dissolution testing, is included in Module 2.7.1.2 of this 
amendment. The dissolution testing data summary tables in the DBE-recommended 
Electronic Common Technical Document (eCTD) format are also included in Module 
2.7.1.2. 

WLF's dissolution method is the same as the FDA-recommended method. The final 
volume for the buffer stage is 1000 mL (750 mL 0.1N HC1 + 250 mL 0.2M Phosphate 
Buffer, pH 6.8). All affected documents have been corrected to reflect the intended 
volume and the revised documents are included in this amendment as follows: 

1. Finished product specification in Section 3.2.P.5.1 
2. Standard test method (STM) in Section 3.2.P.5.2 
3. Pharmaceutical Development Report in Section 3.2.P.2 

 
The dissolution testing procedure, including the buffer preparation is described in the 
standard test method, STM-AR-FP-0120 (pages 4 thru 14), which is provided in Module 
3.2.P.5.2 of this amendment. 
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 12
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REVIEWER’S COMMENTS: 

• The firm submitted dissolution data for its Test product compared to the 
Reference product using the FDA-recommended method, including the individual 
as well as mean dissolution data, with range and percent coefficient of variation 
(CV%), and relevant SOPs. The testing dates for this data were in August and 
September 2009. The firm also revised the Finished Product Specification for the 
Test product (effective July 30, 2010) based on the dissolution data submitted in 
the amendment. The firm established the following specifications for its Test 
product in the Finished Product Specification: 
 

(Q) Misoprostol dissolved in 45 minutes 
NMT Diclofenac dissolved in 120 minutes (acid stage) 

(Q) Diclofenac dissolved in 45 minutes (buffer stage) 
 
The dissolution testing data are acceptable. The firm’s proposed specifications are 
similar to the FDA-recommended specifications, except the FDA-recommended 
specification for the Misoprostol component of the test product is NLT (Q) 
dissolved in 20 minutes. Therefore, the DBE will request that the firm 
acknowledge its acceptance of the following FDA-recommended method and 
specifications: 
 
Medium:  0.1 N HCl for acid stage of Diclofenac; 750 mL 0.1 N HCl  
   + 250 mL 0.2 M Phosphate Buffer (pH 6.8) for buffer stage 
   of Diclofenac 
   Water (deaerated) for Misoprostol 
Volume:  750 mL for acid stage of Diclofenac 
   1000 mL for buffer stage of Diclofenac 
   500 mL for Misoprostol 
Temperature:   37°C ± 0.5°C 
USP Apparatus: II (Paddle) for both Diclofenac and Misoprostol 
Rotational Speed: 100 rpm for Diclofenac 
   50 rpm for Misoprostol 
Specifications:  NMT Diclofenac dissolved in 120 minutes (acid  

    stage) 
   NLT (Q) Diclofenac dissolved in 45 minutes (buffer  
   stage) 

    NLT (Q) Misoprostol dissolved in 20 minutes 
  

• The firm submitted the Standard Test Method (effective July 30, 2010) that 
described the test methods used for analysis of the Test product. The Standard 
Test Method included the procedures for the buffer preparation for the buffer 
stage testing of Diclofenac Sodium: 

o Preparation of 0.025 M Potassium Phosphate Monobasic Buffer pH 6.50 ± 
0.05 – Accurately weigh, transfer and dissolve 6.8 g of Potassium 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Phosphate Monobasic in 2000 mL of water. Adjust pH to 6.50 ± 0.05 with 
1 N NaOH. This preparation may be scaled up or down as needed. 

 
 
III. DEFICIENCY COMMENTS: 

The firm’s dissolution testing is acceptable; however, the firm’s proposed specification of 
NLT (Q) in 45 minutes for Misoprostol is not acceptable. The DBE will request that 
the firm acknowledge its acceptance of the following FDA-recommended method and 
specifications: 

 
Medium:  0.1 N HCl for acid stage of Diclofenac 750 mL 0.1 N HCl   
   + 250 mL 0.2 M Phosphate Buffer (pH 6.8) for buffer stage  
   of Diclofenac 

  Water (deaerated) for Misoprostol 
Volume:  750 mL for acid stage of Diclofenac 

  1000 mL for buffer stage of Diclofenac 
  500 mL for Misoprostol 

Temperature:   37°C ± 0.5°C 
USP Apparatus: II (Paddle) for both Diclofenac and Misoprostol 
Rotational Speed: 100 rpm for Diclofenac 

  50 rpm for Misoprostol 
Specifications:  NMT  Diclofenac dissolved in 120 minutes (acid stage) 

  NLT (Q) Diclofenac dissolved in 45 minutes (buffer stage) 
   NLT (Q) Misoprostol dissolved in 20 minutes 
 
 
IV. RECOMMENDATIONS: 

The in vitro dissolution testing conducted by Watson Laboratories, Inc. - Florida on its 
Diclofenac Sodium/Misoprostol Delayed-Release Tablets, 75 mg/0.2 mg (lot # 
0398R0022A), compared to GD Searle’s ARTHROTEC® (Diclofenac 
Sodium/Misoprostol) Delayed-Release Tablets 75 mg/0.2 mg (lot # C081587) is 
incomplete due to the deficiencies cited above. 
 
The firm should be informed of the deficiencies and recommendations.

(b) (4)

(b) (4)
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BIOEQUIVALENCE DEFICIENCY TO BE COMMUNICATED TO THE FIRM 
 

ANDA: 201089 

APPLICANT: Watson Laboratories, Inc. - Florida 

DRUG PRODUCT: Diclofenac Sodium/Misoprostol Delayed-Release Tablets 
75 mg/0.2 mg 

 
The Division of Bioequivalence (DBE) has completed its review of the 
dissolution testing portion of your submission(s) acknowledged on the 
cover sheet. The review of the bioequivalence studies will be done at a 
later date.   
 
The following deficiency has been identified: 
 
Your dissolution testing data for both diclofenac and misoprostol are 
acceptable.  However, your proposed specification of NLT Q) in 45 
minutes for Misoprostol is not acceptable. Based on the dissolution 
data submitted for Misoprostol, the DBE recommends a more appropriate 
specification for this component below.  Please acknowledge your 
acceptance of the following FDA-recommended methods and specifications: 

 
Medium:  0.1 N HCl for acid stage of Diclofenac 750 mL 0.1 N  
   HCl + 250 mL 0.2 M Phosphate Buffer pH 6.8 for buffer 
   stage of Diclofenac 

  Water (deaerated) for Misoprostol 
Volume:  750 mL for acid stage of Diclofenac 

  1000 mL for buffer stage of Diclofenac 
  500 mL for Misoprostol 

Temperature:  37°C ± 0.5°C 
USP Apparatus: II (Paddle) for both Diclofenac and Misoprostol 
Rotational Speed: 100 rpm for Diclofenac 

  50 rpm for Misoprostol 
Specifications: NMT Diclofenac dissolved in 120 minutes (acid 

stage) 
  NLT Q) Diclofenac dissolved in 45 minutes(buffer 
  stage) 

   NLT (Q) Misoprostol dissolved in 20 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 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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V. OUTCOME 

 

Completed Assignment for 201089 ID: 12320  

 
 

Reviewer: Kitchens, Kelly  Date 
Completed: 

Verifier: ,  Date Verified: 
Division: Division of Bioequivalence   

Description: Diclofenac Sodium/Misoprostol Delayed-Release Tablets 
75 mg/0.2 mg   

 
Productivity:  

ID Letter 
Date 

Productivity 
Category Sub Category Productivity Subtotal

12320  7/30/2010  Other  Dissolution 
Amendment  

1   1   

    Bean Total:  1   

 
 



Reference ID: 2850712

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

KELLY M KITCHENS
10/15/2010

YIH CHAIN HUANG
10/15/2010

HOAINHON N CARAMENICO on behalf of DALE P CONNER
10/15/2010









The 95% Upper confidence bound for Cmax for diclofenac and misoprostol acid in the fed BE 
study are both negative.  Since these values are less than 0, it meets the first condition.  Since the 
point estimates (test/reference geometric mean ratio) for Cmax for diclofenac and misoprostol 
acid in the fed BE study are within [0.80, 1.25], it meets the second condition. 
 
For AUCt and AUCi in the fed study, since sWR is < 0.294 for both diclofenac and misoprostol, 
the assessment of bioequivalence was determined using the two one-sided tests procedure.  The 
90% confidence intervals for log-transformed AUCt and AUCi are within the acceptable range 
of 80% to 125%. 
 
The fasting and fed studies are adequate.  
 
The firm has conducted acceptable comparative dissolution testing using the FDA-recommended 
dissolution method, (DARRTS REV-BIOEQ-02(Dissolution Review) Submit Date: 6/30/2010 
and 10/15/2010).  On November 10, 2010, the firm acknowledged the FDA-recommended 
dissolution method and specifications. 
 
A routine OSI inspection was requested for the clinical site regarding this ANDA on 08/12/2011 
and is pending.  No OSI inspection is necessary for the analytical site.   
  
The application is inadequate, due to a pending OSI inspection of the clinical site. 
 

Page 4 of 210 

Reference ID: 3021616
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3.6 In Vivo Studies 

Table 1.  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) 

04131/09-10 

An Open labeled, randomized, two 
treatment, four period, two sequence, 
single dose fully replicate crossover 
design using a scaled bioequivalence 
approach of Diclofenac sodium/ 
Misoprostol 75mg/0.2mg Tablets (each 
tablet containing Diclofenac sodium 
75mg and Misoprostol 0.2mg) of 
Watson Laboratories Inc, USA against 
Arthrotec® (Diclofenac sodium/ 
Misoprostol) Tablet (each tablet 
containing Diclofenac sodium 75mg and 
Misoprostol 0.2mg) of G. D. Searle 
LLC (Division of Pfizer Inc), USA in 
healthy human, adult subjects under 
fasting condition using a reference-
scaled average bioequivalence approach 

An Open labeled, randomized, two 
treatment, four period, two sequence, 
single dose, fully replicate, crossover 
using a scaled bioequivalence approach. 

Test 
Diclofenac sodium/ Misoprostol, 
75mg/0.2mg 
 
1 tablet orally administered with 
240mL of water at ambient 
temperature. 
 
Bulk Lot No.: 0398R0022 
 
Reference 
 
Arthrotec® 75 
 
1 tablet orally administered with 
240mL of water at ambient 
temperature. 
 
Lot No.: C081587 

48 healthy male 
subjects 
Mean age: 27.90 
Years 
Range: 18-39 

Cmax T Kmax AUC0-t AUC0-∞ t1/2 el Study Ref. No. Formulation 
(ng/mL) hr (ng*hr/mL) (ng*hr/mL) (hr) (hr-1) 

Study report location 

Treatment T 
(Replicate-1) 

2093.599 
(29.20) 

1.47 
(61.28) 

2496.543 
 (22.35) 

2567.616 
 (22.04) 

1.158 
(27.68) 

0.639 
(24.58) 

Treatment T 
(Replicate-2) 

1915.855 
(45.89) 

1.49 
(74.40) 

2477.212 
 (25.69) 

2562.122 
 (25.09) 

1.289 
(51.13) 

0.628 
(36.57) 

Treatment R 
(Replicate-1) 

1743.467 
(29.70) 

1.33 
(48.96) 

2452.120 
 (19.86) 

2515.078 
 (19.59) 

1.039 
(22.59) 

0.704 
(25.15) 

04131/09-10 
Diclofenac 

 

Treatment R 
(Replicate-2) 

1842.634 
(38.74) 

1.52 
(62.01) 

2528.773 
 (21.96) 

2592.409 
 (22.02) 

1.069 
(31.41) 

0.712 
(30.72) 

Table 14.2.2-1 to 
14.2.2-4 
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Formulation Cmax Tmax AUC0-t AUC0-∞ t1/2 Kel 

 (pg/mL) hr (pg*hr/mL) (pg*hr/mL) (hr) (hr-1) 

Treatment T 
(Replicate-1) 

363.904 
(37.05) 

0.29 
(35.09) 

203.677 
 (33.04) 

212.344 
 (32.41) 

0.465 
(38.96) 

1.727 
(38.73) 

Treatment T 
(Replicate-2) 

353.376 
(48.92) 

0.33 
(51.77) 

207.893 
 (36.43) 

218.962 
 (36.91) 

0.542 
(65.07) 

1.508 
(31.67) 

Treatment R 
(Replicate-1) 

360.061 
(45.58) 

0.32 
(54.48) 

204.173 
 (33.38) 

211.623 
 (32.42) 

0.410 
(34.76) 

1.851 
(27.68) 

04131/09-10 
Misoprostol Acid 

Treatment R 
(Replicate-2) 

355.254 
(52.29) 

0.34 
(35.38) 

218.588 
 (39.13) 

228.367 
 (37.92) 

0.504 
(46.37) 

1.575 
(34.45) 

 
 

Study  
Ref. No. Study Objective Study Design 

Treatments (Dose, Dosage, 
Form, Route) 
[Product ID] 

Subjects 
(No. (M/F) Type 

Age: Mean 
(Range) 

04132/09-10 

An Open labeled, randomized, two 
treatment, four period, two sequence, 
single dose fully replicate crossover 
design using a scaled bioequivalence 
approach of Diclofenac sodium/ 
Misoprostol 75mg/0.2mg Tablets (each 
tablet containing Diclofenac sodium 
75mg and Misoprostol 0.2mg) of 
Watson Laboratories Inc, USA against 
Arthrotec® (Diclofenac sodium/ 
Misoprostol) Tablet (each tablet 
containing Diclofenac sodium 75mg and 
Misoprostol 0.2mg) of G. D. Searle 
LLC (Division of Pfizer Inc), USA in 
healthy human, adult subjects under fed 
condition using a reference-scaled 
average bioequivalence approach. 

An Open labeled, randomized, two 
treatment, four period, two sequence, 
single dose fully replicate crossover 
design using a scaled bioequivalence 
approach. 

Test 
Diclofenac sodium/ Misoprostol, 
75mg/0.2mg 
 
1 tablet orally administered with 
240mL of water at ambient 
temperature. 
 
Bulk Lot No.: 0398R0022  
 
Reference 
 
Arthrotec® 75 
 
1 tablet orally administered with 
240mL of water at ambient 
temperature. 
 
Lot No.: C081587 

48 healthy male 
subjects 
Mean age: 26.60 
Years 
Range: 18-41 

Page 13 of 210 

Reference ID: 3021616



Page 14 of 210 

T KCmax max AUC0-t AUC0-∞ t1/2 el Study Ref. No. Formulation 
(ng/mL) hr (ng*hr/mL) (ng*hr/mL) (hr) (hr-1) 

Study report location 

Treatment T 
(Replicate-1) 

1613.205 
(52.92) 

3.51 
(37.92) 

2274.976 
 (37.87) 

2348.611 
 (36.68) 

0.964 
(48.57) 

0.833 
(35.40) 

Treatment T 
(Replicate-2) 

1626.783 
(56.07) 

3.60 
(46.56) 

2133.605 
 (25.96) 

2228.023 
 (24.58) 

0.938 
(58.27) 

0.866 
(32.11) 

Treatment R 
(Replicate-1) 

1455.652 
(50.62) 

3.44 
(38.28) 

2207.135 
 (25.86) 

2293.357 
 (24.65) 

1.032 
(70.26) 

0.846 
(38.02) 

Treatment R 
(Replicate-2) 

1283.981 
(48.51) 

3.94 
(37.51) 

2139.096 
 (25.63) 

2226.550 
 (24.51) 

0.892 
(48.11) 

0.906 
(34.62) 

04132/09-10 
Diclofenac 

Formulation Cmax Tmax AUC0-t AUC0-∞ t1/2 Kel 

 (pg/mL) hr (pg*hr/mL) (pg*hr/mL) (hr) (hr-1) 

Treatment T 
(Replicate-1) 

181.356 
(53.51) 

1.52 
(111.40) 

307.250 
 (33.92) 

367.415 
 (37.45) 

1.897 
(158.27) 

0.652 
(56.49) 

Treatment T 
(Replicate-2) 

188.448 
(56.42) 

1.52 
(98.58) 

297.805 
 (32.39) 

347.034 
 (34.00) 

1.319 
(60.79) 

0.756 
(62.29) 

Treatment R 
(Replicate-1) 

182.263 
(61.67) 

0.98 
(99.13) 

307.713 
 (32.39) 

351.680 
 (31.68) 

1.220 
(56.34) 

0.722 
(48.37) 

04132/09-10 
Misoprostol Acid 

Treatment R 
(Replicate-2) 

181.849 
(50.18) 

1.05 
(131.34) 

312.236 
 (32.65) 

367.555 
 (33.52) 

1.511 
(66.54) 

0.622 
(51.07) 

Table 14.2.2-1 to 
14.2.2-4 
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ANDA 201089 
Single-Dose Fasting Bioequivalence Study Review 

Comments on Pharmacokinetic and Statistical Analysis: 
1. The firm proposed to use the reference-scaled average bioequivalence approach in the 

study protocol.  The current approach calls for using the reference-scaled average BE 
approach with a point estimate constraint, if sWR (the estimated within-subject 
standard deviation on the log scale for the RLD) is greater than or equal to 0.294 
(meaning that s2

WR is greater than or equal to 0.086436).  This was not true for any 
parameters in this study for both analytes, diclofenac and misoprostol acid.  
Therefore, the reviewer performed the statistical analysis by using the two one-sided 
tests procedure to determine bioequivalence for diclofenac and misoprostol acid. 

 
2. One subject had a pre-dose concentration above the LLOQ.  This pre-dose value was 

< 5% Cmax; therefore, this subject was not dropped from the statistical analysis.   
 
3. The pharmacokinetic measures (AUCt, AUCi, Cmax, Tmax, KE and t1/2) and 

confidence intervals of AUCt, AUCi, and Cmax for diclofenac and misoprostol acid 
as calculated by the reviewer were in agreement with the values reported by the firm. 

 
4. The 90% confidence intervals for diclofenac and misoprostol acid of ln-transformed 

AUCt, AUCi, and Cmax ratios are within the acceptable limits of 80-125%. 
 
 
Summary and Conclusions, Single-Dose Fasting Bioequivalence Study: 
The fasting in vivo bioequivalence study is adequate. 
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ANDA 201089 
Single-Dose Fed Bioequivalence Study Review 

 

 
(for given θ> 0) versus the alternative hypothesis 
 

 
where μT and μR are the averages of the log-transformed measure (Cmax) for the test and 
reference products, respectively; usually testing is done at level α= 0.05; and θ is the scaled 
average BE limit.  Furthermore, 

 
where Δ is 1.25, the usual average BE upper limit for the untransformed Test/Reference ratio of 
geometric means, and σW0 = 0.25.  Note that rejection of the null hypothesis H0 supports the 
conclusion of equivalence. 
 

A 95% upper confidence bound for 
( )

2

2

WR

RT

s

YY −
determined in a BE study must be must be ≤ θ, or 

equivalently, a 95% upper confidence bound for ( ) sYY WRRT
22

θ−−  must be ≤ 0, where  is 
within reference standard deviation determined in the BE study. 

WRS

 
Additionally, the point estimate (test/reference geometric mean ratio) must fall within [0.80, 
1.25].   
 
In order to be considered bioequivalent to the RLD, the test drug must pass the following two 
conditions: 
 
1. A 95% upper confidence bound (calculated as explained in the above equations) must be must 
be less than or equal to 0. 
 
2. The point estimate (test/reference geometric mean ratio) must fall within [0.80, 1.25]. 
 

The 95% upper confidence bounds for ( ) sYY WRRT
22

θ−−  for Cmax in the fed BE study was 
negative for diclofenac (-0.037394) and misoprostol acid (-0.103926).  Since these values are 
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ANDA 201089 
Single-Dose Fed Bioequivalence Study Review 

less than 0, they meet the first condition.  In firm’s report, the 95% upper confidence bounds for 

( ) sYY WRRT
22

θ−−  for Cmax was also less than 0. 
 
The point estimate (test/reference geometric mean ratio) for Cmax in the fed BE study is 1.17 for 
diclofenac and 1.01 for misoprostol acid.  Since these values are within [0.80, 1.25], they meet 
the second condition. 
 
The two one-sided tests procedure was used to determine bioequivalence for AUCt and AUCi for 
diclofenac and misoprostol acid in the fed study. 
 
Hence, Diclofenac Sodium/Misoprostol Delayed Release Tablets by Watson Laboratories, Inc. 
are bioequivalent to GD Searle LLC’s Arthrotec® Delayed Release Tablets under fed conditions. 
 
 
Summary/Conclusions, Single-Dose Fed Bioequivalence Study: 
The fed in vivo bioequivalence study is adequate. 
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 Detailed Regulatory History (If Applicable) 

4.5 Consult Review 

4.6 SAS Output 

4.6.1 Fasting Study Data (Diclofenac) 
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Following this page, 144 pages withheld in full (b)(4)- SAS Output



 

 
 
4.7 Additional Attachments 

 
N/A
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BIOEQUIVALENCE COMMENTS TO BE PROVIDED TO THE APPLICANT – 
ONLY AFTER AN ACCEPTABLE OSI INSPECTION 
 

ANDA: 201089 

APPLICANT: Watson Laboratories, Inc.- Florida 

DRUG PRODUCT: Diclofenac Sodium/Misoprostol Delayed 
Release Tablets, 75 mg/0.2 mg 

 
The Division of Bioequivalence II (DB II) has completed its 
review and has no further questions at this time. 
 
The DB II acknowledges that you will conduct future 
dissolution testing of your test product using the following 
FDA-recommended method and specifications: 
 
Medium: 0.1 N HCl for acid stage of Diclofenac 750 

mL 0.1 N HCl + 250 mL 0.2 M Phosphate 
Buffer pH 6.8 for buffer stage of 
Diclofenac 

 Water (deaerated) for Misoprostol 
Volume: 750 mL for acid stage of Diclofenac 

 1000 mL for buffer stage of Diclofenac 
 500 mL for Misoprostol 

Temperature:  37°C ± 0.5°C 
USP Apparatus: II (Paddle) for both Diclofenac and 

Misoprostol 
Rotation Speed: 100 rpm for Diclofenac 

 50 rpm for Misoprostol 
Specifications: NMT Diclofenac dissolved in 120 minutes 

(acid stage) 
NLT (Q) Diclofenac dissolved in 45 
minutes(buffer stage) 
NLT (Q) Misoprostol dissolved in 20 
minutes  
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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} 
 
 

   Barbara M. Davit, Ph.D., J.D. 
   Acting Director 
   Division of Bioequivalence II 
   Office of Generic Drugs 
   Center for Drug Evaluation and Research  
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4.8 Outcome Page 

COMPLETED ASSIGNMENT FOR 201089 ID: 15040  

 
 

Reviewer: Miller, Jennifer  Date 
Completed: 

Verifier:  Date Verified: 
Division: Division of Bioequivalence   

Description: Diclofenac Sodium/Misoprostol Delayed Release Tablets, 
75 mg/0.2 mg   

 
Productivity:  

ID Letter Date Productivity 
Category Sub Category Productivity Subtotal

15040  12/24/2009  Bioequivalence 
Study  

Fasting Study  1   1   

15040  12/24/2009  Bioequivalence 
Study  

Fed Study  1   1   

15040  7/30/2010  Other  Study Amendment 
Without Credit (WC)  

0   0   

15040  11/10/2010  Other  Study Amendment 
Without Credit (WC)  

0   0   

    Bean Total:  2   
 
COMPLEXITY POINTS 
ANDA:  201089 
 

BE Study Fasting  
Clinical (Common to all APIs) 1 
Bioanalytical (API 1) 1 
Statistical Analysis (API 1) 1 
Bioanalytical (API 2) 1 
Statistical Analysis (API 2) 1 
Fasting Study Total 5 

BE Study Fed  
Clinical (Common to all APIs) 1 
Bioanalytical (API 1) 1 
Statistical Analysis (API 1) 1 
Bioanalytical (API 2) 1 
Statistical Analysis (API 2) 1 
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Fasting Study Total 5 
Study Amendments 

Study Amendment without credit 0 
Study Amendment without credit 0 
Study Amendment Total 0 
Total 10 
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COMMENTS: 
 
From:  Miller, Jennifer   
Sent: Thursday, October 13, 2011 10:03 AM 
To: Vehovic, Scott 
Subject: Clinical Inspection regarding ANDA 201089 Diclofenac/Misoprostol 
 
Scott -  
 
Based on the OSI report for the clinical site (Clinical Research Division, 142, IDA, Phase II, 
Cherlapally, Hyderabad-500 051, INDIA) under ANDA  the OSI status for ANDA 201089 is 
adequate.  There will be no effect on the outcome of the fasting and fed BE studies for Dliclofenac 
Sodium/Misoprostol DR Tablets. 
 
Thanks, 
 
Jennifer 
 
Jennifer N. Miller, Ph.D. 
Division of Bioequivalence II 
Office of Generic Drugs 
MPN 1 Room 1323 
Office: 240.276.8762 
 

 
DEFICIENCY COMMENTS: 
 
None 
 
RECOMMENDATIONS: 
 
The Office of Scientific Investigation (OSI) inspection report of the clinical site, Vimta Labs 
Ltd., Clinical Research Division, 142, IDA, Phase II, Cherlapally, Hyderabad –  
500 051, India, was received by the Division of Bioequivalence on September 23, 2011 and 
found acceptable. 
 
From a bioequivalence point of view, the firm has met the requirements for in-vivo 
bioequivalence and in-vitro dissolution testing. The bioequivalence section of the 
application is acceptable. 
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I. Completed Assignment for 201089 ID: 15281  

 
 
Reviewer: Vehovic, Scott  Date Completed:  
Verifier:   Date Verified:  
Division: Division of Bioequivalence    
Description:   Adequate OSI / BE Review – ANDA 201089   

 
Productivity:  

ID Letter 
Date 

Productivity 
Category Sub Category Productivity Subtotal

15281  9/23/2011  Other  DSI Inspection Report 
PMs  

1   1   

    Bean Total:  1   
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