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DIVISION OF BIOEQUIVALENCE REVIEW 
 

 
ANDA No. 76-640 
Drug Product Name Metoprolol Succinate ER Tablets USP 
Strength 200 mg and 100 mg 
Applicant Name KV Pharmaceutical Company 
Address St. Louis, MO 
Submission Date(s)  October 18, 2006 (Current Submission) 
Amendment Date(s)   
Reviewer   Hoainhon Nguyen 
First Generic   Yes 
 
I. Executive Summary 

This is a review of an amendment.  The firm has submitted its responses to the DBE's 
deficiency comments concerning the dissolution testing communicated in the letter dated 
October 3, 2006.  The current USP dissolution method for the drug product and the firm’s 
originally proposed dissolution method (both using pH 6.8 phosphate buffer as 
dissolution medium) had been determined by the DBE to be inappropriate for the test 
product:  The dissolution data did not meet the USP specification of NLT 80%(Q) in 20 
hours (the last time point) and less than 60% label claim (LC) was dissolved at 20 hours 
in both of these methods.  The firm had been asked to develop an alternate method that 
would allow at least 80% LC to be dissolved in 20 hours.  In the last amendment dated 
June 26, 2006, the firm requested that the development of an appropriate, alternate 
dissolution method be postponed until after approval of the test product.  This request 
was denied. 

In the current amendment that was faxed to the DBE on October 18, 2006, the firm 
informed the Agency that it has finally developed a dissolution method that uses Sodium 
Laurel Sulfate (SLS) as surfactant in the dissolution medium and therefore allows at least 
80% LC to be dissolved in 20 hours.  However, the firm has presented two different 
options for adopting this newly developed dissolution method, and would like to discuss 
the options with the DBE via a telephone conference.  Option #1 proposes to use the 
current USP method as the official application method and adding the new dissolution 
method as “an alternate method” which would be used for ANDA information and post-
approval changes only.  Option #2 proposes the use the new dissolution method as the 
official application method.   

Since the USP method had been determined to be inappropriate method for the test 
product, Option #1 is therefore considered inappropriate and unacceptable.  Option #2 is 
consistent with the DBE’s past and current practice for establishing an official dissolution 
method for an application, and therefore, is acceptable.  The DBE recommends that the 
firm finalizes its dissolution method development,  provides individual and mean data 
(with CV% and range), based on the finalized method, using 12 units of the test and RLD 
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product, of each strength, and of batches within expiry dates.  The DBE will determine 
appropriate dissolution specifications based on the submitted data. 

The firm is informed of the DBE’s above recommendations in a letter, and the 
teleconference is deemed unnecessary at this time. 

The dissolution testing is incomplete. 
 
II. Table of Contents 

I. Executive Summary................................................................................................................................ 1 
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4. Second Single-dose Fed Bioequivalence Study.............................................................................. 5 

E. Formulation .................................................................................................................................... 6 
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IV. Appendix ............................................................................................................................................ 8 
 

III. Submission Summary 

A. Drug Product Information 

Test Product KV's Metoprolol Succinate ER Tablets USP, 200 mg 
Reference Product Toprol-XL® Tablets 
RLD Manufacturer AstraZeneca 
NDA No. 19-962 
RLD Approval Date 01/10/92 
Indication For the treatment of hypertension, angina pectoris and heart 

failure. 
 

B. PK/PD Information  

See the review v:\firmsam\kv\ltrs&rev\76640n0103.doc. 
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C. Contents of Submission 

Study Types Yes/No? How many? 
Single-dose fasting No 0 
Single-dose fed No 0 
Steady-state No 0 
In vitro dissolution No  
Waiver requests No 0 
BCS Waivers N/A  
Vasoconstrictor Studies N/A  
Clinical Endpoints N/A  
Failed Studies   
Amendment Yes 1 
 

D. In Vivo Studies 

1. Original Single-dose Fasting Bioequivalence Study 

See the review v:\firmsam\kv\ltrs&rev\76640n0103.doc. 
 

Study Summary 
Study No.  R02-586 
Study Design    Three-way crossover 
No. of subjects enrolled  33 
No. of subjects completing  33 
No. of subjects analyzed  33 
Subjects (Normal/Patients?) Normal 
Sex(es) included (how many?) Male:  29  Female:  4 
Test product    KV's Metoprolol Succinate ER Tablets USP, 

200 mg, Lot Nos.  R416-055A (Treatment A)* 
and R416-059A (Treatment B) 

Reference product   Toprol-XL® Tablets, Lot No. 3698H 
(Treatment C) 

Strength tested  200 mg 
Dose     1x200 mg 
*NOTE:  Only Test Formulation A is currently submitted for approval.   
 

Summary of Statistical Analysis (Test Treatment A vs. Reference Treatment C) 
N=33 

Parameter Point Estimate 90% Confidence Interval 
AUC0-t 0.98 88.67-108.2 
AUC∞ 0.91 81.83-102.0 
Cmax 0.95 87.28-103.3 
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Summary of Statistical Analysis (Test Treatment B vs. Reference Treatment C) 
N=33 

Parameter Point Estimate 90% Confidence Interval 
AUC0-t 1.06 96.40-117.6 
AUC∞ 1.00 90.44-111.0 
Cmax 1.21 111.3-131.8 
 
Comments on Fasting Study:  The fasting study is acceptable with respect to Test 
Formulation A. 
 

2. Original Single-dose Fed Bioequivalence Study 

See the review v:\firmsam\kv\ltrs&rev\76640n0103.doc. 
 
Study No.  RA2-102 
Study Design    Two-way crossover 
No. of subjects enrolled  36 
No. of subjects completing  35 
No. of subjects analyzed  35 
Subjects (Normal/Patients?) Normal 
Sex(es) included (how many?) Male:  18   Female:  17 
Test product    KV's Metoprolol Succinate ER Tablets 

USP, 200 mg, Lot Nos.  R416-055A 
(Treatment A)  

Reference product   Toprol-XL® Tablets, Lot No. 3698H 
(Treatment B) 

Strength tested  200 mg 
Dose     1x200 mg 
 

Summary of Statistical Analysis 
N=35 

Parameter Point Estimate 90% Confidence Interval 
AUC0-t 1.06 99.0-114.2 
AUC∞ 1.04 97.9-110.3 
Cmax 0.87 77.5-96.9* 
 
Comments on fed study:  The nonfasting study is acceptable based on point estimate.  
The study was conducted before the issuance of the food guidance. 
 

3. Second Single-dose Fasting Bioequivalence Study 

See the review v:\firmsam\kv\ltrs&rev\76640a0606.doc. 
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Study Summary 
Study No.  PRACS R06-0598 
Study Design    Two-way crossover 
No. of subjects enrolled  40 
No. of subjects completing  39 
No. of subjects analyzed  39 
Subjects (Normal/Patients?) Normal 
Sex(es) included (how many?) Male:  21  Female:  18 
Test product    KV's Metoprolol Succinate ER Tablets USP, 

200 mg, Lot No.  R449-027A 
Reference product   Toprol-XL® Tablets, Lot No. LN0094  
Strength tested  200 mg 
Dose     1x200 mg 
 

Summary of Statistical Analysis  
N=39 

Parameter Point Estimate 90% Confidence Interval 
AUC0-t 1.02 94.8-109.8 
AUC∞ 1.03 96.0-110.7 
Cmax 1.12 103.3-121.2 
 
Comments on Fasting Study:  The fasting study is acceptable.  
   

4. Second Single-dose Fed Bioequivalence Study 

See the review v:\firmsam\kv\ltrs&rev\76640a0606.doc. 
 
Study No.  PRACS R06-0599 
Study Design    Two-way crossover 
No. of subjects enrolled  66 
No. of subjects completing  63 
No. of subjects analyzed  63 
Subjects (Normal/Patients?) Normal 
Sex(es) included (how many?) Male:  44   Female:  19 
Test product    KV's Metoprolol Succinate ER Tablets 

USP, 200 mg, Lot No.  R449-027A 
Reference product   Toprol-XL® Tablets, Lot No. LN0094  
Strength tested  200 mg 
Dose     1x200 mg 
 

Summary of Statistical Analysis 
N=63 

Parameter Point Estimate 90% Confidence Interval 
AUC0-t 1.06 102.6-109.9 
AUC∞ 1.06 102.7-109.6 
Cmax 1.12 103.9-120.7 
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Comments on fed study:  The nonfasting study is acceptable.   
 

E. Formulation 

See the review of the original submission, v:\firmsam\kv\ltrs&rev\76640n0103.doc. 
 

F. Waiver Request(s) 

Strengths for which waivers requested 100 mg 
Regulation cited Not cited by the firm.   
Proportional to strength tested in vivo (yes or no) Yes 
Dissolution is acceptable (yes or no) No.  See Deficiency Comments. 
Waiver granted (yes or no) No.  See Deficiency Comments. 

 

G. In Vitro Dissolution Development 

Following are the current USP dissolution method for the drug product and the firm’s 
originally proposed dissolution method.  Both methods were unacceptable because the 
dissolution data did not meet the USP specification of NLT 80%(Q) in 20 hours (the last 
time point) and less than 60% label claim (LC) was dissolved at 20 hours in both of these 
methods.  Eighty percent (80%) dissolution was not achieved using pH 6.8 phosphate 
buffer and USP apparatus II (paddle) until at least 35 hours.  The paddle speeds or the 
dissolution volumes had no effect on the dissolution rate.  (See the review 
v:\firmsam\kv\ltrs&rev\76640a0705.doc.) 
 
USP Method:   
Medium Phosphate buffer, pH 6.8 (prepared as 

specified in USP) 
Volume (mL) 500 mL 
USP Apparatus type II (Paddle) 
Rotation (rpm) 50 rpm 
 
 
Firm’s Originally Proposed Method  
Medium Phosphate buffer, pH 6.8 (prepared as 

specified in USP) 
Volume (mL) 900 mL 
USP Apparatus type II (Paddle) 
Rotation (rpm) 50 rpm 
 
In the current amendment, the firm has submitted preliminary method development data 
to show that with addition of SLS, the dissolution rate could be increased to the desired 
level (i.e., at least 80% dissolved in 20 hours).  The data included experiments with effect 
of volume and paddle speed, different buffer salt concentrations and SLS concentrations.  
The data presented for the dissolution conditions of 900 mL of pH 6.8 phosphate buffer 
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with 0.2% SLS, and USP apparatus II (paddle) at 50 rpm, for 6 units of two test lots 
showed the most promising results.  See the review Appendix. 
 
However, the firm has not proposed a final dissolution method and provided sufficient 
dissolution data (i.e., individual and mean data for 12 units of the test and RLD product, 
of both 100 mg and 200 mg strengths) necessary for establishing final specifications. 

In addition, the firm has presented two different options for adopting a newly developed 
dissolution method, and requested to discuss the options with the DBE via a telephone 
conference.  Option #1 proposes to use the current USP method as the official application 
method and adding any finalized new dissolution method as “an alternate method” 
which would be used for ANDA information and post-approval changes only.  Option #2 
proposes the use of the finalized new dissolution method as the official application 
method.  

 
H. Deficiency Comments 

The firm’s proposed options for adopting a new dissolution method and dissolution data 
provided in the current amendment were discussed at the Bio Management meeting of 
10/24/2006.  (See the meeting minutes on v:\division\bio\Management Mtg\24Oct06.doc) 
Since the USP method has been determined to be inappropriate method for the test 
product, Option #1 is therefore considered inappropriate and unacceptable.  Option #2 is 
consistent with the DBE’s past and current practice for establishing an official dissolution 
method for an application, and therefore, is acceptable.  The DBE recommends that the 
firm finalizes its dissolution method development,  provides individual and mean data 
(with CV% and range), based on the finalized method, using 12 units of the test and RLD 
product, of each strength, and of batches within expiry dates.  The DBE will determine 
appropriate dissolution specifications based on the submitted data. 

The firm is informed of the DBE’s above recommendations in a letter, and the 
teleconference is deemed unnecessary at this time. 

The dissolution testing is incomplete. 
 

I. Recommendations 

The dissolution testing on the test product, Metoprolol Succinate ER Tablets, 200 mg and 
100 mg, conducted by KV is incomplete due to the reasons cited in the Deficiency 
Comments above. 
 
The firm is informed of the DBE recommendations and Deficiency Comments. 
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BIOEQUIVALENCE DEFICIENCIES 
 
 
ANDA: 76-640  APPLICANT: KV Pharmaceutical 
 
 
DRUG PRODUCT: Metoprolol Succinate Extended-Released Tablets USP, 200 mg and  
              100  mg  
 
 
The Division of Bioequivalence (DBE) has completed its review of your 
submission(s) acknowledged on the cover sheet.  The following deficiencies 
concerning the dissolution testing have been identified: 

You have presented two different options for adopting your newly developed 
dissolution method which uses pH 6.8 phosphate buffer with Sodium Lauryl 
Sulfate as dissolution medium. Option #1 proposes the use the current USP 
method as the official application method and adding the new dissolution 
method as “an alternate method” which would be used for ANDA information and 
post-approval changes only.  Option #2 proposes the use of the new 
dissolution method as the official application method.  

The USP method has been determined to be inappropriate method for the test 
product due to the fact that the dissolution data for the test product did 
not meet the USP specification of NLT 80% in 20 hours (the last time 
point)and 80% of the label claim was not dissolved until at least 35 hours of 
testing based on the USP method.  Option #1 is therefore considered 
inappropriate and unacceptable.  Option #2 is consistent with the DBE’s past 
and current practice for establishing an official dissolution method for an 
application, and is the only acceptable option.   

It is noted that in the current amendment, you have only submitted 
preliminary dissolution method development data and have not finalized your 
new method.  We recommend that you complete your dissolution method 
development and  provide individual and mean data (with CV% and range 
included)from this finalized method, using 12 units of the test and RLD 
product, of both strengths, and of batches within expiry dates.  The DBE will 
determine appropriate dissolution specifications based on the submitted data. 
 
 

Sincerely yours, 
 

   {See appended electronic signature page} 
 

 
Dale P. Conner, Pharm. D. 
Director, Division of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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ANDA 76-640 
 
BIOEQUIVALENCE - INCOMPLETE Submission date: 10-18-06    
                      
                              
1.  DISSOLUTION AMENDMENT (OTH) Strength: 200 mg & 100 mg           
      
   Outcome:   IC      
     
       
OUTCOME DECISIONS: IC – Incomplete 
 



---------------------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
---------------------------------------------------------------------------------------------------------------------
 /s/
---------------------
Hoainhon T. Nguyen
11/14/2006 10:38:12 AM
BIOPHARMACEUTICS

Moheb H. Makary
11/14/2006 12:50:41 PM
BIOPHARMACEUTICS

Barbara Davit
11/14/2006 06:18:01 PM
BIOPHARMACEUTICS
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DIVISION OF BIOEQUIVALENCE REVIEW 
 

 
ANDA No. 76-640 
Drug Product Name Metoprolol Succinate ER Tablets USP 
Strength 200 mg and 100 mg 
Applicant Name KV Pharmaceutical Company 
Address St. Louis, MO 
Submission Date(s)  November 21, 2006 & December 15, 2006 (Current 

Submissions) 
Amendment Date(s)  October 18, 2006 
Reviewer   Hoainhon Nguyen 
First Generic   Yes 
 
I. Executive Summary 

This is a review of an amendment.  The firm has submitted its responses to the DBE's 
deficiency comments concerning the dissolution testing communicated in the letter dated 
October 3, 2006 and November 21, 2006.  The current USP dissolution method for the 
drug product and the firm’s originally proposed dissolution method (both using pH 6.8 
phosphate buffer as dissolution medium) had been previously determined by the DBE to 
be inappropriate for the test product:  The dissolution data did not meet the USP 
specification of NLT 80%(Q) in 20 hours (the last time point) and less than 60% label 
claim (LC) was dissolved at 20 hours in both of these methods.  Subsequently, in the 
amendment that was faxed to the DBE on October 18, 2006, the firm informed the 
Agency that it has finally developed a dissolution method that uses surfactant in the 
dissolution medium and therefore allows at least 80% LC to be dissolved in 20 hours.  
The DBE then recommended that the firm finalizes its dissolution method development,  
provides individual and mean data (with CV% and range), based on the finalized method, 
using 12 units of the test and RLD product, of each strength, and of batches within expiry 
dates.   

In the current amendment, the firm has submitted the dissolution data generated during 
the method development as well as the dissolution data based on the finalized, proposed 
dissolution method.  The dissolution method and data are acceptable.  The DBE agrees 
with the interim specifications as proposed by the firm.  The interim specifications will 
be finalized with the dissolution data of three fresh commercial lots of each strength that 
the firm proposes to submit following approval.  The dissolution testing is therefore 
considered complete. 

The fasting and nonfasting bioequivalence studies have previously been found 
acceptable.  The formulations of both strengths of the test product have also previously 
been found acceptable.  The waiver request for the 100 mg strength of the test product is 
granted. 

The application is complete.    
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II. Table of Contents 
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II. Table of Contents ............................................................................................................................... 2 
III. Submission Summary......................................................................................................................... 2 

A. Drug Product Information............................................................................................................... 2 
B. PK/PD Information......................................................................................................................... 2 
C. Contents of Submission .................................................................................................................. 3 
D. In Vivo Studies ............................................................................................................................... 3 

1. Original Single-dose Fasting Bioequivalence Study...................................................................... 3 
2. Original Single-dose Fed Bioequivalence Study............................................................................ 4 
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K. Recommendations ........................................................................................................................ 10 

 
III. Submission Summary 

A. Drug Product Information 

Test Product KV's Metoprolol Succinate ER Tablets USP, 200 mg 
Reference Product Toprol-XL® Tablets 
RLD Manufacturer AstraZeneca 
NDA No. 19-962 
RLD Approval Date 01/10/92 
Indication For the treatment of hypertension, angina pectoris and heart 

failure. 
 

B. PK/PD Information  

See the review v:\firmsam\kv\ltrs&rev\76640n0103.doc. 
 



 3

C. Contents of Submission 

Study Types Yes/No? How many? 
Single-dose fasting No 0 
Single-dose fed No 0 
Steady-state No 0 
In vitro dissolution No  
Waiver requests No 0 
BCS Waivers N/A  
Vasoconstrictor Studies N/A  
Clinical Endpoints N/A  
Failed Studies   
Amendment Yes 1 
 

D. In Vivo Studies 

1. Original Single-dose Fasting Bioequivalence Study 

See the review v:\firmsam\kv\ltrs&rev\76640n0103.doc. 
 

Study Summary 
Study No.  R02-586 
Study Design    Three-way crossover 
No. of subjects enrolled  33 
No. of subjects completing  33 
No. of subjects analyzed  33 
Subjects (Normal/Patients?) Normal 
Sex(es) included (how many?) Male:  29  Female:  4 
Test product    KV's Metoprolol Succinate ER Tablets USP, 

200 mg, Lot Nos.  R416-055A (Treatment A)* 
and R416-059A (Treatment B) 

Reference product   Toprol-XL® Tablets, Lot No. 3698H 
(Treatment C) 

Strength tested  200 mg 
Dose     1x200 mg 
*NOTE:  Only Test Formulation A is currently submitted for approval.   
 

Summary of Statistical Analysis (Test Treatment A vs. Reference Treatment C) 
N=33 

Parameter Point Estimate 90% Confidence Interval 
AUC0-t 0.98 88.67-108.2 
AUC∞ 0.91 81.83-102.0 
Cmax 0.95 87.28-103.3 

 



 4

Summary of Statistical Analysis (Test Treatment B vs. Reference Treatment C) 
N=33 

Parameter Point Estimate 90% Confidence Interval 
AUC0-t 1.06 96.40-117.6 
AUC∞ 1.00 90.44-111.0 
Cmax 1.21 111.3-131.8 
 
Comments on Fasting Study:  The fasting study is acceptable with respect to Test 
Formulation A. 
 

2. Original Single-dose Fed Bioequivalence Study 

See the review v:\firmsam\kv\ltrs&rev\76640n0103.doc. 
 
Study No.  RA2-102 
Study Design    Two-way crossover 
No. of subjects enrolled  36 
No. of subjects completing  35 
No. of subjects analyzed  35 
Subjects (Normal/Patients?) Normal 
Sex(es) included (how many?) Male:  18   Female:  17 
Test product    KV's Metoprolol Succinate ER Tablets 

USP, 200 mg, Lot Nos.  R416-055A 
(Treatment A)  

Reference product   Toprol-XL® Tablets, Lot No. 3698H 
(Treatment B) 

Strength tested  200 mg 
Dose     1x200 mg 
 

Summary of Statistical Analysis 
N=35 

Parameter Point Estimate 90% Confidence Interval 
AUC0-t 1.06 99.0-114.2 
AUC∞ 1.04 97.9-110.3 
Cmax 0.87 77.5-96.9* 
 
Comments on fed study:  The nonfasting study is acceptable based on point estimate.  
The study was conducted before the issuance of the food guidance. 
 

3. Second Single-dose Fasting Bioequivalence Study 

See the review v:\firmsam\kv\ltrs&rev\76640a0606.doc. 
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Study Summary 
Study No.  PRACS R06-0598 
Study Design    Two-way crossover 
No. of subjects enrolled  40 
No. of subjects completing  39 
No. of subjects analyzed  39 
Subjects (Normal/Patients?) Normal 
Sex(es) included (how many?) Male:  21  Female:  18 
Test product    KV's Metoprolol Succinate ER Tablets USP, 

200 mg, Lot No.  R449-027A 
Reference product   Toprol-XL® Tablets, Lot No. LN0094  
Strength tested  200 mg 
Dose     1x200 mg 
 

Summary of Statistical Analysis  
N=39 

Parameter Point Estimate 90% Confidence Interval 
AUC0-t 1.02 94.8-109.8 
AUC∞ 1.03 96.0-110.7 
Cmax 1.12 103.3-121.2 
 
Comments on Fasting Study:  The fasting study is acceptable.  
   

4. Second Single-dose Fed Bioequivalence Study 

See the review v:\firmsam\kv\ltrs&rev\76640a0606.doc. 
 
Study No.  PRACS R06-0599 
Study Design    Two-way crossover 
No. of subjects enrolled  66 
No. of subjects completing  63 
No. of subjects analyzed  63 
Subjects (Normal/Patients?) Normal 
Sex(es) included (how many?) Male:  44   Female:  19 
Test product    KV's Metoprolol Succinate ER Tablets 

USP, 200 mg, Lot No.  R449-027A 
Reference product   Toprol-XL® Tablets, Lot No. LN0094  
Strength tested  200 mg 
Dose     1x200 mg 
 

Summary of Statistical Analysis 
N=63 

Parameter Point Estimate 90% Confidence Interval 
AUC0-t 1.06 102.6-109.9 
AUC∞ 1.06 102.7-109.6 
Cmax 1.12 103.9-120.7 
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Comments on fed study:  The nonfasting study is acceptable.   
 

E. Formulation 

See the review of the original submission, v:\firmsam\kv\ltrs&rev\76640n0103.doc. 
 

F. Waiver Request(s) 

Strengths for which waivers requested 100 mg 
Regulation cited Not cited by the firm.   
Proportional to strength tested in vivo (yes or no) Yes 
Dissolution is acceptable (yes or no) Yes 
Waiver granted (yes or no) Yes 

 

G. In Vitro Dissolution Development 

During the development of the firm’s original dissolution method and a new dissolution 
method, the firm has investigated the following: 
 

• Extending Dissolution Time:  Based on the firm’s original method (900 mL of 
pH 6.8 buffer, with USP apparatus II (paddle) @ 50 rpm, the data showed it took 
at least 36 hours for the test product (Lot Nos. R416-055, R449-027 and R449-
028) to reach 80% released, and at least 47 hours to reach approximately 100% 
released. 

• Effect of Volume and Agitation:  The firm has compared dissolution volume of 
500 mL versus 900 mL, and paddle speeds of 50 rpm, 75 rpm and 100 rpm, using 
pH 6.8 phosphate buffer and USP apparatus II (paddle) and the test Lot No. R416-
055.  The data showed that the different dissolution volumes and paddle speeds 
produced similar dissolution profiles. 

• Effect of Salt Concentration:  Using the firm’s original dissolution method, the 
firm added different concentrations of NaCl:  10 mM, 50 mM and 100 mM.  The 
data showed addition of salt did not increase the dissolution rate of the test 
product (Lot No. R416-055). 

• Effect of Surfactant (SLS):  Dissolution testing was conducted in 500 mL of pH 
6.8 phosphate buffer, with USP apparatus II (paddle) @ 50 rpm, with 0%, 0.2% 
and 0.25% SLS added to the medium.  The data showed that there was significant 
increase in dissolution rate with addition of 0.2% and 0.25% SLS compared with 
no addition of SLS.  However, increase in SLS concentration from 0.2% to 0.25 
% did not result in significant change in the dissolution rate.  Dissolution testing 
was also conducted in 900 mL of pH 6.8 phosphate buffer containing 0.2% SLS, 
with USP apparatus II (paddle) @ 50 rpm, using test Lot Nos. R449-027 and 
R449-028.  The dissolution profiles of the two lots were similar, with the profile 
of Lot No. R449-028 (100 mg) being slightly faster compared with that of Lot No. 
R449-027 (200 mg).  Similar Factor F2 was 63.32. 
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• Effect of Another Surfactant (Triton X-100):  Dissolution testing was also 
conducted in  900 mL of pH 6.8 phosphate buffer, with USP apparatus II (paddle) 
@ 50 rpm, with 0.2% Triton X-100 (octoxynol), another surfactant sometimes 
used in dissolution testing1,2,3   Compared with the dissolution profile generated 
using 0.2% SLS where the test product reached 80% dissolved in approximately 7 
hours, the dissolution profile based on 0.2% Triton X-100 was slower, with the 
test product reaching 80% dissolved in approximately 14 hours.  Due to concern 
of the discriminatory ability of the method using of 0.2% SLS, the firm has 
selected the method using 0.2% Triton X-100.  The firm’s currently proposed 
dissolution method is, therefore, as follows:  900 mL of pH 6.8 buffer with 0.2% 
Triton X-100, with USP apparatus II (paddle) @ 50 rpm. 

• Additional Validation Data:  The firm conducted comparative dissolution testing 
between the strengths of 50 mg (Lot No. R429-098), 100 mg (Lot No. R449-028) 
and 200 mg (R449-027), using the currently proposed method.  Firm’s calculation 
of the Similarity Factor F2 was as follows:  Between 50 mg and 100 mg strengths, 
F2=40.39; between 50 mg and 200 mg strengths, F2=44.20; and between 100 mg 
and 200 mg strengths, F2=77.13.  It should be noted that the 50 mg strength of 
KV’s Metoprolol Succinate ER Tablets is currently filed under a separate ANDA 
77-176. 
 
In addition to comparison of dissolution profile between strengths, the firm also 
conducted dissolution testing using 100 mg strength (Lot No. R449-028) and 200 
mg strength (Lot No. R449-027) on three different days for interday variability 
assessment.  The interday CV% from combining data of 3 days for each time 
point (n=6) ranged from 5.4% to 29%.  The intraday CV% for each time point 
(n=6) ranged from 3.2% to 29%.  

                                                           
1 Noory, C. et al.  Steps for development of a dissolution test for sparingly water-soluble drug products.  
Dissol. Technol. 7(1): 16-18, 2000. 
2 Brown, C. et al.  Acceptable analytical practices for dissolution testing of poorly soluble compounds.  
Pharm. Tech., December 2004, 56-65. 
3 Brown, W. et al.  Question and Answer Section.  Dissol. Technol.  12(3), August 2005 (online; pages not 
given). 
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H. Dissolution Data Based on Firm’s Currently Proposed Method 

Medium Phosphate buffer, pH 6.8 (prepared as 
specified in USP) with 0.2% Triton X-100 

Volume (mL) 900 mL 
USP Apparatus type II (Paddle) 
Rotation (rpm) 50 rpm 
Firm’s Currently Proposed 
Specifications 

1 hr  
4 hr  
8 hr  
20 hr
24 hr

 
Whole Tablets: 
 

Collection Times 

 

Mean, Range, CV% 

Product 

Lot No. 

Strength No. of 
Units 

1 hr 4 hr 8 hr  20 hr 24 hr 

Test 

R449-028 

 

100 mg 12 6 

30% 

11 

23% 

34 

11% 

87 

8.5% 

97 

7.2% 

RLD 

ML0135 

100 mg 12 8 

6.4% 

25 

4.6% 

49 

3.9% 

90 

4.8% 

98 

4.2% 

Test 

R449-027 

200 mg 12 7 

11% 

12 

15% 

34 

25% 

91 

11% 

101 

5.8% 

RLD 

LN0094 

200 mg 12 10 

7.4% 

29 

6.3% 

53 

7.5% 

93 

3.6% 

97 

3.4% 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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F2 between 100 mg and 200 mg of RLD product:  72.80. 

NOTE:  F2 cannot be calculated for the test product due to high CV%. 

 
Half Tablets: 
 

Collection Times 

 

Mean, Range, CV% 

Product 

Lot No. 

Strength No. of 
Units 

1 hr 4 hr 8 hr  20 hr 24 hr 

Test 

R449-028 

 

100 mg 12 9 

13% 

26 

8.5% 

50 

5.6 

87 

4.5% 

97 

4.0% 

RLD 

ML0135 

100 mg 12 9 

24% 

13 

22% 

33 

12.4% 

85 

7.1% 

99 

5.3% 

Test 

R449-027 

200 mg 12 6 

20% 

10 

18% 

29 

12% 

85 

4.6% 

94 

3.3% 

RLD 

LN0094 

200 mg 12 8 

15% 

23 

10% 

45 

8.2% 

80 

9.0% 

94 

9.5% 

NOTE:  F2 cannot be calculated for the test or RLD product due to high CV%. 

 
I. Comments 

1.  The dissolution data for both strengths of the test product are more variable than the 
data of both strengths of the RLD product, based on the firm’s currently proposed 
dissolution method.  The difference in variability between the test and RLD product was 
previously observed in dissolution testing conducted using USP method, or in media of 
different pH’s. 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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2.  With respect to the dissolution rate, the currently proposed method provided more 
acceptable, faster profile. 
 
3.  The dissolution data for half-tablets of the test and RLD product, based on the firm’s 
currently proposed method, showed no dose-dumping. 
 
4.  The dissolution method as proposed by the firm in the current amendment is 
acceptable.  The dissolution testing for the 100 mg and 200 mg strengths of the test and 
RLD products is acceptable.  Based on the data submitted, the DBE agrees with the 
firm’s proposed interim specifications as follows: 
 

1 hr  
4 hr  
8 hr  
20 hr
24 hr

 
5.  The DBE also agrees with the firm’s following proposal concerning the finalized 
dissolution specifications:  “These tentative dissolution specifications will be finalized 
after release data from ten commercial lots per strength is generated and room 
temperature 24 month stability data is generated on the first three (3) commercial 
batches per strength.  At which point KV is proposing to submit the data in a supplement 
CBE-30 to either confirm or request modifications to the tentative dissolution 
specifications.”  However, if the firm requests modifications of the interim dissolution 
specifications, the firm should submit the data of the new lots in a Prior Approval 
supplement, not CBE-30 supplement.  If there is no revision proposed to the interim 
specifications, the firm may submit the data of the new lots in a CBE-30 supplement. 
 
6. NOTE: The test lots No. R449-027 (200 mg) and R-449-028 (100 mg) were 
manufactured April 2005 according to the Chemistry review, v:\firmsam\KV\ltrs&rev\ 
76640N05_rms.doc and the bioequivalence review, v:\firmsam\kv\ltrs&rev\ 
76640a0606.doc..  Therefore, they were within the expiry period of 2 years at the time of 
dissolution testing using the firm’s currently proposed method. 
 
7.  The waiver request for the 100 mg strength of the test product is granted at this time.  
For comparative formulations of the 100 mg and 200 mg strengths, see the review of the 
original submission, v:\firmsam\kv\ltrs&rev\76640n0103.doc. 
  

J. Deficiency Comments 

None 
 

K. Recommendations 

1.  The dissolution testing on the test product, Metoprolol Succinate ER Tablets, 200 mg 
and 100 mg, conducted by KV is acceptable.   
 

(b) (4)
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The dissolution testing should be conducted in 900 mL of pH 6.8 phosphate buffer with 
0.2% Triton X-100 at 37°C using the USP apparatus II (paddle) at 50 rpm.  The test 
product should meet the following interim specifications: 
 

1 hr  
4 hr  
8 hr  
20 hr
24 hr

 

2.  The fasting and nonfasting bioequivalence studies have previously been found 
acceptable.  The formulations of both strengths of the test product have also previously 
been found acceptable.  The waiver request for the 100 mg strength of the test product is 
granted at this time. 
 
 

(b) (4)
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BIOEQUIVALENCE COMMENTS 
 
 
ANDA: 76-640  APPLICANT: KV Pharmaceutical 
 
 
DRUG PRODUCT: Metoprolol Succinate Extended-Released Tablets USP, 200 mg and  
              100  mg  
 
 
The Division of Bioequivalence has completed its review and has no further 
questions at this time. 
 
Your proposed dissolution method as presented in the current amendment is 
acceptable. 
 
The dissolution testing should be conducted in 900 mL of pH 6.8 phosphate 
buffer with 0.2% Triton X-100 at 37°C using the USP apparatus II (paddle) at 
50 rpm.   
 
The test product should meet the following interim specifications: 
 

1 hr  
4 hr  
8 hr  
20 hr 
24 hr 

 
The Agency agrees with you that the interim specifications will be finalized 
based on the dissolution data of three fresh production lots of each 
strength, and you will submit the data of the new lots in a Prior Approval 
supplement if you request revisions of the current interim specifications.  
If there is no revision proposed to the interim specifications, please submit 
the dissolution data of the new lots in a CBE-30 supplement. 
 
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 
Office of Generic Drugs 
Center for Drug Evaluation and Research 

(b) (4)
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ANDA 76-640 
 
BIOEQUIVALENCE - ACCEPTABLE Submission date: 11-21-06 & 12-15-06    
                      
                              
1.  STUDY AMENDMENT (OTH) Strength: 200 mg & 100 mg           
      
   Outcome:   AC      
     
       
OUTCOME DECISIONS: AC – Acceptable 
 



---------------------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
---------------------------------------------------------------------------------------------------------------------
 /s/
---------------------
Hoainhon T. Nguyen
12/27/2006 10:25:18 AM
BIOPHARMACEUTICS

Moheb H. Makary
12/27/2006 10:27:53 AM
BIOPHARMACEUTICS

Barbara Davit
12/27/2006 02:18:59 PM
BIOPHARMACEUTICS




