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I. EXECUTIVE SUMMARY 

 
This is a review of the dissolution testing data only. 
 
There is a USP method for this product. The firm’s dissolution testing (500 mL of pH 6.8 
phosphate buffer with paddle at 50 rpm) data with the USP method are acceptable.   
In addition, the firm provided dissolution data generated from three different dissolution 
media (pH 4.5 acetate buffer, 0.1 N HCl, and water) per BA/BE general guidance (issued 
on 03/2003).   The firm’s proposed specifications are the same as the USP recommended 
specifications (1 hr: NMT 25%, 4 hr: 20-40%, 8 hr: 40-60%, and 20 hr: NLT 80%).   
Therefore, the DBE acknowledges that the firm will follow the USP method and 
specifications for its test products, Metoprolol Succinate Extended Release Tablets USP, 
25 mg, 50 mg, 100 mg, 200 mg. 
 
There is evidence that some extended-release drug products may cause “dose dump” 
when ingested with alcoholic beverages. Therefore, the Agency is concerned that dose-
dumping may potentially result if Metoprolol Succinate Extended Release Tablets are 
taken with alcoholic beverages. The firm is requested to conduct additional dissolution 
testing to address Agency’s concerns of dose dumping from this product.   
 
In addition, the firm has not submitted the dissolution data in eCTD format tables for 
three different dissolution media (pH 4.5 acetate buffer, 0.1 N HCl, and water); therefore, 
the firm will be requested to submit these tables.  
 
Note: The firm will be informed with the DBE acknowledgments of the test products’ 
dissolution testing method and specifications once the Agency receives satisfactory 
response to the deficiencies cited in the deficiency section. 
 
The firm’s dissolution testing is incomplete. 
 
No Division of Scientific Investigations (DSI) inspection is pending or necessary 
 
The DBE will review the fasted and fed BE studies and waiver requests at a later date. 
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Table 2:  SUMMARY OF IN VITRO DISSOLUTION DATA 
 
Source of dissolution method USP 
Dissolution Medium pH 6.8 phosphate buffer 
Volume 500 mL 
Apparatus 2 
Rotation 50 rpm 
Time 1, 4, 8 and 20 hours 
Specifications 1 hr: NMT 25%, 4 hr: 20-40%, 8 hr: 40-60%, and 20 hr: NLT 80% 
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The following are summary tables of In Vitro Dissolution Studies - Metoprolol Succinate Extended Release Tablets USP,  
25 mg, 50 mg, 100 mg, 200 mg 
Dissolution conditions:  
Apparatus: USP Apparatus II (Paddle) 
Speed of Rotation: 50 RPM 
Medium: pH 6.8 Phosphate Buffer 
Volume: 500 mL  
Temperature: 37 ± 0.5º C 
Firm’s proposed specification: 
1 Hour Not more than 25% of labeled amount of Metoprolol succinate dissolved 
4 Hour Between 20 and 40% of labeled amount of Metoprolol succinate dissolved 
8 Hour Between 40 and 60% of labeled amount of Metoprolol succinate dissolved 
20 Hour Not less than 80% of labeled amount of Metoprolol succinate dissolved 
Site of testing : Wockhardt Limited, L-1, MIDC Area, Chikalthana, Aurangabad, Maharashtra, India 

Collection Times (Hours) Study 
Ref No. 

Product ID \ Batch No. 
(Test – Manufacture Date) 
(Reference – Expiration Date) 
Date of Analysis 

Dosage 
Form& 
Strength 
 

No. of 
Dosage 
Units 
Tested 

 
1 Hour 4 Hour 8 Hour 20 Hour 

Study 
Report 
Location 

Mean 4 23 56 97 
Range 

Study 
Report 
#:NA 

Metoprolol Succinate 
Extended Release Tablets 
USP, 25 mg /LGS13220 
Manufacturing Date: Oct. 
2007 
Date of testing : Jan 07, 2008 

25 mg 
Tablets  

12 

%CV 25 7 7 6 

Mean 10 28 54 94 
Range 

Study 
Report 
#:NA 

TOPROL-XL ® Tablets, 
25mg / MA0004 
Expiry Date: Nov. 2008 
Date of testing : Jan 06, 2008 

25 mg 
Tablets 

12 

%CV 10 7 6 4 

 
 
  
Module 5, 
1.1,  
Pages 73-76 
 

 

(b) (4)

(b) (4)
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Collection Times (Hours) Study 
Ref No. 

Product ID \ Batch No. 
(Test – Manufacture Date) 
(Reference – Expiration Date) 

Dosage 
Form& 
Strength 
 

No. of 
Dosage 
Units 
Tested 

 
1 Hour 4 Hour 8 Hour 20 Hour 

Study 
Report 
Location 

Mean 3 21 53 96 
Range  

Study 
Report #:NA 

Metoprolol Succinate Extended 
Release Tablets USP, 50 mg 
/LGS13222     
Manufacturing Date: Oct. 2007 
Date of testing : Nov 06, 2007 

50 mg 
Tablets  

12 

%CV 33 14 8 4 

Mean 8 26 51 94 
Range 

Study 
Report 
#:NA 

TOPROL-XL ® Tablets, 50mg / 
LT0026 
Expiry Date: Nov.07 
Date of testing : Nov 05, 2007 

50 mg 
Tablets 

12 

%CV 13 8 4 2 

 
 
 
 
Module 5, 
1.1,  
Pages 90-93 

Mean 4 22 53 95 
Range  

Study 
Report 
#:NA 

Metoprolol Succinate Extended 
Release Tablets USP, 100 mg 
/LGS13223 
Manufacturing Date: Oct. 2007 
Date of testing : Jan 09, 2008 

100 mg 
Tablets  

12 

%CV 

25 9 6 3 
Mean 8 26 51 95 
Range  

Study 
Report 
#:NA 

TOPROL-XL ® Tablets, 100 mg / 
MA0091 
Expiry Date: Oct. 2008 
Date of testing : Jan 08, 2008 

100 mg 
Tablets 

12 

%CV 9 4 4 2 

 
 
 
Module 5, 
1.1,  
Pages 107-
110 
 

Mean 3 21 53 97 
Range  

Study 
Report #:NA 

Metoprolol Succinate Extended 
Release Tablets USP, 200 mg 
/LGS13224 
Manufacturing Date: Oct. 2007 
Date of testing : Nov 19, 2007 

200 mg 
Tablets 

12 

%CV 

0 5 4 4 
Mean 10 28 50 90 
Range 

 

Study 
Report 
#:NA 

TOPROL-XL ® Tablets, 200 mg / 
MA0081 
Expiry Date: Dec.2008 
Date of testing : Nov 20, 2007 

200 mg 
Tablets 

12 

%CV 10 4 2 3 

 
 
Module 5, 
1.1,  
Pages 124-
127 
 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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II. COMMENTS: 

 
1. There is a USP method for this product. The firm conducted the dissolution 

testing (500 mL of pH 6.8 phosphate buffer with paddle at 50 rpm) according to 
the USP method for this drug.  It was noticed that the 50 mg and 200 mg test 
tablets at the 4-hr sampling time point exhibit dissolution release outside the range 
of 20-40%.  This observation was discussed with the DBE dissolution focal point.   
It was decided that the firm’s dissolution data are acceptable (for details please 
see email of the dissolution consult in the Attachment section).      

 
2. In light of Agency’s concerns of dose dumping from this product when taken with 

alcohol, the DBE requests the firm to conduct additional dissolution testing on all 
strengths of the test and reference products using various concentrations of 
ethanol in the dissolution medium, as follows: 

Testing Conditions: 900 mL, 0.1 N HCl 
Apparatus II (Paddle) @ 50 rpm, with and without the alcohol: 

 
Test 1: 12 units tested according to the proposed method (with 0.1 N HCl), with 
data collected every 15 minutes for a total of 2 hours. 
 
Test 2: 12 units analyzed by substituting 5% (v/v) of test medium with Alcohol 
USP, and data collection every 15 minutes for a total of 2 hours. 
 
Test 3: 12 units analyzed by substituting 20% (v/v) of test medium with Alcohol 
USP, and data collection every 15 minutes for a total of 2 hours. 
 
Test 4: 12 units analyzed by substituting 40% (v/v) of test medium with Alcohol 
USP, and data collection every 15 minutes for a total of 2 hours. 

 
3. In addition, the firm provided dissolution data generated from three different 

dissolution media (pH 4.5 acetate buffer, 0.1 N HCl, and water) per BA/BE 
general guidance (issued on 03/2003).  Although the individual dissolution data 
generated in these additional media are included in the submission (volume 1.3, 
pages 71-139), the firm did not submit these in the eCTD format tables.  
Therefore, the firm will be requested to submit the missing eCTD format tables 
for all strengths of the test and reference products. 

4. The firm’s proposed specifications are the same as the USP recommended 
specifications (1 hr: NMT 25%, 4 hr: 20-40%, 8 hr: 40-60%, and 20 hr: NLT 
80%).   

 
5. The firm will be informed with the DBE acknowledgments of the test products’ 

dissolution testing method and specifications once the Agency receives 
satisfactory response to the deficiencies cited in the deficiency section.  
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III. DEFICIENCY COMMENTS: 

 
1. In light of Agency’s concerns of dose dumping from this product when taken with  

alcohol, the DBE requests the firm to conduct additional dissolution testing on all 
strengths of the test and reference products using various concentrations of 
ethanol in the dissolution medium, as follows: 

Testing Conditions: 900 mL, 0.1 N HCl 
Apparatus II (Paddle) @ 50 rpm, with and without the alcohol: 

 
Test 1: 12 units tested according to the proposed method (with 0.1 N HCl), with 
data collected every 15 minutes for a total of 2 hours. 
 
Test 2: 12 units analyzed by substituting 5% (v/v) of test medium with Alcohol 
USP, and data collection every 15 minutes for a total of 2 hours. 
 
Test 3: 12 units analyzed by substituting 20% (v/v) of test medium with Alcohol 
USP, and data collection every 15 minutes for a total of 2 hours. 
 
Test 4: 12 units analyzed by substituting 40% (v/v) of test medium with Alcohol 
USP, and data collection every 15 minutes for a total of 2 hours. 

 
2. The firm is requested to submit the dissolution data in the eCTD format tables for 

three different dissolution media (pH 4.5 acetate buffer, 0.1 N HCl, and water) of 
all strengths of the test and reference products. 
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IV. RECOMMENDATIONS: 

 
The in vitro dissolution testing and data conducted by Wockhardt Limited on its test 
products, Metoprolol Succinate Extended Release Tablets USP, 25 mg (lot # LGS13220), 
50 mg (lot # LGS13222), 100 mg (lot # LGS13223), 200 mg (lot # LGS13224), are 
incomplete due to the deficiencies cited in the deficiency section above.  
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V. ATTACHMENTS: 

 
______________________________________________  
From:  Seo, Paul   
Sent: Wednesday, November 05, 2008 4:58 PM 
To: Wahba, Zakaria Z 
Cc: Chaurasia, Chandra S; Seo, Paul 
Subject: RE: Request for dissolution consult on 90615 (Metoprolol Succinate E R Tablets USP - Wockhardt) 
 
Hi Zak. 
This is acceptable for several reasons. Typically it is our practice to allow, and in fact attempt to 
set specs such that products will pass at S1/L1/A1/B1.  However, when a USP monograph is 
present, in my opinion, all attempts should be made to not pollute the monograph w/ too many 
potential future tests, particularly if the test product meets the monograph specs at level 1 or 2. 
Unless grossly poor dissolution (i.e. level 3 or more), USP testing at level 1 or 2 should be 
acceptable.  Furthermore, the firm knows this, and is obviously comfortable w/ their product 
passing at L2 and therefore is also in my opinion a justificaiton to allow the USP specs. 
 
This is just a recommendation, please consult your TL as well. 
 
Thanks, 
Paul 

_____________________________________________  
From:  Wahba, Zakaria Z   
Sent: Wednesday, November 05, 2008 4:47 PM 
To: Seo, Paul 
Cc: Chaurasia, Chandra S; Wahba, Zakaria Z 
Subject: Request for dissolution consult on 90615 (Metoprolol Succinate E R Tablets USP - Wockhardt) 

Hi Paul: 
There is a USP method for this product. The firm designated its drug as USP product.  
The firm’s dissolution testing data with the USP method are acceptable.  The firm’s 
proposed specifications are the same as the USP recommended specifications (1 hr: 
NMT 25%, 4 hr: 20-40%, 8 hr: 40-60%, and 20 hr: NLT 80%).   However, the 50 mg 
and 200 mg strengths of the test drug at the 4 hr sampling time point exhibit 
dissolution release (for the 50 mg tablet: mean=21, range=  and for the 200 mg 
tablet: mean=21, range= ) outside the range of 20-40%.   Dr. Makary suggests 
that I should check with you, if this is acceptable to DBE.   Enclosed is the 
dissolution review which contains the summary eCTD format tables, all individual 
dissolution data for all strengths and 90% CI PK parameters results.   
Thank you very much. 
Zak 

______________________________________________  
From:  Chaurasia, Chandra S   
Sent: Wednesday, November 05, 2008 10:30 AM 
To: Wahba, Zakaria Z 
Cc: Makary, Moheb H 
Subject: RE: Review [DBE2] 90615 (Metoprolol Succinate E R Tablets USP - Wockhardt) 

Zak: 
As the 50 mg and 200 mg test tablets at the 4 hr sampling time point exhibit dissolution 
release outside the range of 20-40%, Moheb suggests that you should check with Paul, if 
this is acceptable to DBE.  

(b) (4)

(b) (4)
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My initial ok was based on the following specification at the L2 level (for 12 units 
tested), although I might have interpreted it differently. 
Thanks, 
Chandra 
 

L1 6 No individual value lies outside each of the 
stated ranges and no individual value is 
less than the stated amount at the final test 
time. 

L2 6 The average value of the 12 units (L1 + L2) 
lies within each of the stated ranges and 
is not less than the stated amount at the 
final test time; none is more than 10% of 
labeled content outside each of the stated 
ranges; and none is more than 10% of  
labeled content below the stated amount  
at the final test time. 
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BIOEQUIVALENCE DEFICIENCIES 
 

ANDA: 90615 

APPLICANT: Wockhardt Limited 

DRUG 
PRODUCT: 

Metoprolol Succinate Extended Release 
Tablets USP, 25 mg, 50 mg, 100 mg, 200 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 (BE) studies and waiver request will 
be conducted later.  The following deficiencies have been 
identified: 
 
1. There is evidence that some extended-release drug 

products may cause “dose dump” when ingested with 
alcoholic beverages. Therefore, the Agency is 
concerned that dose-dumping may potentially result if 
Metoprolol Succinate Extended Release Tablets are 
taken with alcoholic beverages. An in vitro dose 
dumping test is a simple way to screen the performance 
of generic formulations of Metoprolol Succinate 
Extended Release Tablets compared to the performance 
of the reference listed drug (RLD). The Agency 
requests that additional dissolution testing on all 
strengths of the test and reference products be 
conducted using various concentrations of ethanol in 
the dissolution medium, as follows: 
 
Testing Conditions: 900 mL, 0.1 N HCl, Apparatus II 
(Paddle) at 50 rpm, with and without the alcohol: 
 
Test 1: 12 units tested according to the proposed 
method (with 0.1 N HCl), with data collected every 15 
minutes for a total of 2 hours. 
 
Test 2: 12 units analyzed by substituting 5% (v/v) of 
test medium with Alcohol USP, and data collection 
every 15 minutes for a total of 2 hours. 
 
Test 3: 12 units analyzed by substituting 20% (v/v) of 
test medium with Alcohol USP, and data collection 
every 15 minutes for a total of 2 hours. 
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Test 4: 12 units analyzed by substituting 40% (v/v) of 
test medium with Alcohol USP, and data collection 
every 15 minutes for a total of 2 hours. 
 
 
Please submit standard operating procedures (SOPs) for 
the dissolution testing above, individual dissolution 
data, mean values, standard deviations, coefficient of 
variation (CV%), and plots of the percent dissolved 
data at each time point for twelve tablets.   
 
In addition to providing the individual dissolution 
data in the submission, please also submit all 
generated dissolution results in the electronic CTD 
format tables as requested by DBE. 
 

2. Please submit the dissolution data in electronic CTD 
format tables for three different dissolution media 
(pH 4.5 acetate buffer, 0.1 N HCl, and water) for all 
strengths of the test and reference products. 

 
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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VI. OUTCOME 

ANDA:  90615 
 
Completed Assignment for 90615 ID: 6783 
 
Reviewer: Wahba, Zakaria  Date Completed:
Verifier: ,  Date Verified: 
Division: Division of Bioequivalence  
Description:     

 
Productivity:  

ID Letter Date Productivity Category Sub Category Productivity Subtotal
6783  5/7/2008  Dissolution Data  Dissolution Review 1   1   
    Bean Total:  1   

 
 
DIVISION OF BIOEQUIVALENCE 2 REVIEW COMPLEXITY SUMMARY 
ANDA 90615 

Dissolution Review 
Dissolution Review 1 
Dissolution Review Total 1 
 
 



---------------------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
---------------------------------------------------------------------------------------------------------------------
 /s/
---------------------
Zakaria Z. Wahba
11/7/2008 03:53:00 PM
BIOPHARMACEUTICS

Chandra S. Chaurasia
11/8/2008 01:47:12 PM
BIOPHARMACEUTICS

Moheb H. Makary
11/10/2008 11:18:46 AM
BIOPHARMACEUTICS
For Dr. Barbara M. Davit, Acting Director, Division of 
Bioequivalence II 
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The dissolution testing should be conducted in 500 ml of phosphate buffer 

(pH 6.8) using USP apparatus II (Paddle) at 50 rpm.   
 
In light of the Agency’s concerns of dose dumping from this product when taken with 
alcohol, the DBE requested the firm on November 23, 2008 to conduct additional 
dissolution testing on all strengths of the test and reference products using various 
concentrations of ethanol in the dissolution medium, as follows: 

 
Testing Conditions: 900 mL, 0.1 N HCl 
Apparatus II (Paddle) @ 50 rpm, with and without the alcohol: 
 
Test 1: 12 units tested according to the proposed method (with 0.1 N HCl), with 
data collected every 15 minutes for a total of 2 hours. 
 
Test 2: 12 units analyzed by substituting 5% (v/v) of test medium with Alcohol 
USP, and data collection every 15 minutes for a total of 2 hours. 
 
Test 3: 12 units analyzed by substituting 20% (v/v) of test medium with Alcohol 
USP, and data collection every 15 minutes for a total of 2 hours. 
 
Test 4: 12 units analyzed by substituting 40% (v/v) of test medium with Alcohol 
USP, and data collection every 15 minutes for a total of 2 hours. 
 

On January 8, 2009, the firm submitted alcohol dose dumping dissolution testing.  For the 
test and reference products, the % dissolved at 2 hours in 5%, 20% and 40% ethanol is 
comparable.  Therefore, the DBE concludes that the risk of dose dumping from the test 
product is the same as for Toprol-XL®.    
 
In the January 8, 2009 amendment, the firm also submitted the dissolution data in 
electronic CTD format tables for three different dissolution media (pH 4.5 acetate buffer, 
0.1N HCl and water) for all strengths of the test and reference product.  
 
The DBE denies the waiver requests for in vivo BE study requirements for the following 
strengths, 25 mg and 100 mg, based on criteria set forth in 21 CFR § 320.24 (b) (6). 
 
No Division of Scientific Investigations (DSI) inspection is pending or necessary. 
 
The application is incomplete with deficiencies. 
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succinate products that otherwise meet standard bioequivalence criteria (i.e. for Cmax and AUC) could still be considered 
therapeutically interchangeable even with a significant difference in Tmax.” 
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Single-dose Fasting Bioequivalence Study 

CPB-058-2007 
 

Page 31 of 214 

3. The pharmacokinetic measures (AUCt, AUCi, Cmax, Tmax, KE and t1/2) and confidence 
intervals of AUCt, AUCi and Cmax for metoprolol as calculated by the reviewer were 
in agreement with the values reported by the firm. 

 
4. The 90% confidence intervals for metoprolol 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 bioequivalence study is acceptable 
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Single-dose Fasting Bioequivalence Study 

CPB-152-2007 
 

Page 42 of 214 

3. The 90% confidence intervals for metoprolol 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 bioequivalence study is acceptable. 
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Manufacturing Date: Oct. 2007 
Date of testing : Nov 06, 2007 

%CV 33 14 8 4 

Mean 8 26 51 94 
Range  

Study 
Report 
#:N/A 

TOPROL-XL ® Tablets, 50mg / LT0026 
Expiry Date: Nov.07 
Date of testing : Nov 05, 2007 

50 mg 
Tablets 12 

%CV 13 8 4 2 

Pages 90-93 

Mean 4 22 53 95 
Range  

Study 
Report 
#:N/A 

Metoprolol Succinate Extended Release Tablets USP, 
100 mg /LGS13223 
Manufacturing Date: Oct. 2007 
Date of testing : Jan 09, 2008 

100 mg 
Tablets 12 

%CV 
25 9 6 3 

Mean 8 26 51 95 
Range

Study 
Report 
#:N/A 

TOPROL-XL ® Tablets, 100 mg / MA0091 
Expiry Date: Oct. 2008 
Date of testing : Jan 08, 2008 

100 mg 
Tablets 12 

%CV 9 4 4 2 

Module 5, 
1.1, 

Pages 107-
110 

 

Mean 3 21 53 97 
Range  

Study 
Report #:N/A 

Metoprolol Succinate Extended Release Tablets USP, 
200 mg /LGS13224 
Manufacturing Date: Oct. 2007 
Date of testing : Nov 19, 2007 

200 mg 
Tablets 12 

%CV 0 5 4 4 

Mean 10 28 50 90 
Range

Study 
Report 
#:N/A 

TOPROL-XL ® Tablets, 200 mg / MA0081 
Expiry Date: Dec.2008 
Date of testing : Nov 20, 2007 

200 mg 
Tablets 12 

%CV 10 4 2 3 

Module 5, 
1.1, 

Pages 124-
127 

 

 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Date of testing : Nov 02, 2007 %CV 20 13 8 6 5 4 3 3 3 3 
Mean 10 17 32 48 63 75 84 90 95 97 

Range
Study 
Report 
#:NA 

TOPROL-XL ® Tablets, 
50mg / LT0026 
Expiry Date: Nov.2007 
Date of testing : Oct. 29, 2007 

50 mg 
Tablets 12 

%CV 12 9 7 6 6 5 5 4 4 4 

ANDA 
submission 
 

Mean 5 8 17 31 44 55 66 78 89 93 
Range

Study 
Report 
#:NA 

Metoprolol Succinate 
Extended Release Tablets 
USP, 100 mg /LG10874 
Manufacturing Date: Oct. 
2007 
Date of testing : Dec. 12, 
2007 

100 mg 
Tablets 12 

%CV 16 10 6 4 3 3 3 3 3 3 

Mean 9 16 32 48 63 75 83 90 95 97 
RangeStudy 

Report 
#:NA 

TOPROL-XL ® Tablets, 100 
mg / MA0091 
Expiry Date: Oct. 2008 
Date of testing : Nov. 26, 
2007 

100 mg 
Tablets 12 

%CV 10 15 5 4 4 3 3 2 3 4 

Module 5 , 
Volume 1.1, 
Page No. 115-
118 of 
Original 
ANDA 
submission 

Mean 4 6 15 30 42 55 64 78 89 95 
RangeStudy 

Report 
#:NA 

Metoprolol Succinate 
Extended Release Tablets 
USP, 200 mg /LG10896 
Manufacturing Date: Oct. 
2007 
Date of testing : Nov 21, 2007 

200 mg 
Tablets 12 

%CV 12 10 6 3 3 3 3 4 2 3 

Mean 13 19 36 53 67 79 86 91 97 99 
RangeStudy 

Report 
#:NA 

TOPROL-XL ® Tablets, 200 
mg / MA0081 
Expiry Date: Dec.2008 
Date of testing : Nov 15, 2007 

200 mg 
Tablets 12 

%CV 18 7 6 6 5 4 5 4 4 5 

Module 5 , 
Volume 1.1, 
Page No. 132-
135 of 
Original 
ANDA 
submission 

 
 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Date of testing : Nov 01, 2007 %CV 32 15 11 7 5 4 4 3 2 2 
Mean 8 17 35 52 66 77 88 93 97 101 

Range
Study 
Report 
#:NA 

TOPROL-XL ® Tablets, 
50mg / LT0026 
Expiry Date: Nov.2007 
Date of testing : Oct. 31, 2007 

50 mg 
Tablets 12 

%CV 11 7 5 4 4 3 3 3 3 3 

ANDA 
submission 

Mean 3 7 23 40 56 68 80 85 91 94 
Range

Study 
Report 
#:NA 

Metoprolol Succinate 
Extended Release Tablets 
USP, 100 mg /LG10874 
Manufacturing Date: Oct. 
2007 
Date of testing : Dec. 13, 
2007 

100 mg 
Tablets 12 

%CV 
9 8 3 3 3 3 3 3 3 3 

Mean 8 16 34 51 66 79 86 90 95 97 
RangeStudy 

Report 
#:NA 

TOPROL-XL ® Tablets, 100 
mg / MA0091 
Expiry Date: Oct. 2008 
Date of testing : Nov. 28, 
2007 

100 mg 
Tablets 12 

%CV 9 7 5 5 5 4 4 3 4 4 

Module 5 , 
Volume 1.1, 
Page No. 119-
122 of 
Original 
ANDA 
submission 

Mean 3 6 23 42 57 72 80 86 92 95 
RangeStudy 

Report 
#:NA 

Metoprolol Succinate 
Extended Release Tablets 
USP, 200 mg /LG10896 
Manufacturing Date: Oct. 
2007 
Date of testing : Nov 22, 2007 

200 mg 
Tablets 12 

%CV 
16 9 4 4 4 3 3 3 3 3 

Mean 11 19 37 53 68 80 90 92 97 99 
RangeStudy 

Report 
#:NA 

TOPROL-XL ® Tablets, 200 
mg / MA0081 
Expiry Date: Dec.2008 
Date of testing : Nov 17, 2007 

200 mg 
Tablets 12 

%CV 15 4 4 3 3 2 3 3 3 3 

Module 5 , 
Volume 1.1, 
Page No. 136-
139 of 
Original 
ANDA 
submission 

 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Date of testing : Nov 03, 2007 %CV 33 32 15 10 8 7 4 3 3 3 
Mean 8 14 28 42 55 66 77 85 91 95 

Range
Study 
Report 
#:NA 

TOPROL-XL ® Tablets, 
50mg / LT0026 
Expiry Date: Nov.2007 
Date of testing : Oct. 27, 2007 

50 mg 
Tablets 12 

%CV 16 9 7 6 5 3 5 6 5 4 

ANDA 
submission 
 

Mean 1 2 9 19 29 38 49 56 62 68 

RangeStudy 
Report 
#:NA 

Metoprolol Succinate 
Extended Release Tablets 
USP, 100 mg /LG10874 
Manufacturing Date: Oct. 
2007 
Date of testing : Nov. 21, 
2007 

100 mg 
Tablets 12 

%CV 0 14 9 6 6 5 6 4 5 3 

Mean 8 14 27 41 55 68 77 86 92 96 

Range
Study 
Report 
#:NA 

TOPROL-XL ® Tablets, 100 
mg / MA0091 
Expiry Date: Oct. 2008 
Date of testing : Nov. 21, 
2007 

100 mg 
Tablets 12 

%CV 7 7 6 4 4 3 3 3 2 2 

Module 5 , 
Volume 1.1, 
Page No. 111-
114 of of 
Original 
ANDA 
submission 

Mean 1 2 8 18 29 38 48 57 64 68 

RangeStudy 
Report 
#:NA 

Metoprolol Succinate 
Extended Release Tablets 
USP, 200 mg /LG10896 
Manufacturing Date: Oct. 
2007 
Date of testing : Nov 19, 2007 

200 mg 
Tablets 12 

%CV 0 26 6 4 3 3 3 2 2 2 

Mean 9 16 30 43 57 69 78 87 94 98 

Range
Study 
Report 
#:NA 

TOPROL-XL ® Tablets, 200 
mg / MA0081 
Expiry Date: Dec.2008 
Date of testing : Nov 14, 2007 

200 mg 
Tablets 12 

%CV 16 11 8 7 6 5 4 5 5 4 

Module 5 , 
Volume 1.1, 
Page No. 128-
131 of 
Original 
ANDA 
submission 

 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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% Metoprolol Succinate ER Tablet Dissolved in No Ethanol at 2 Hours 
 25 mg 50 mg 100 mg 200 mg 
Test Product 6% 5% 8% 7% 
RLD 21% 18% 18% 20% 
 
 

% Metoprolol Succinate ER Tablet Dissolved in 5% Ethanol at 2 Hours 
 25 mg 50 mg 100 mg 200 mg 
Test Product 7% 6% 10% 8% 
RLD 26% 23% 19% 22% 
 
 

% Metoprolol Succinate ER Tablet Dissolved in 20% Ethanol at 2 Hours 
 25 mg 50 mg 100 mg 200 mg 
Test Product 44% 43% 47% 49% 
RLD 66% 43% 45% 49% 
 
 

% Metoprolol Succinate ER Tablet Dissolved in 40% Ethanol at 2 Hours 
 25 mg 50 mg 100 mg 200 mg 
Test Product 82% 84% 77% 81% 
RLD 96% 93% 94% 92% 
 
 
Reviewer’s Comment: 
 
For products that exhibit alcohol dose dumping, the DBE compares the % dissolved at 2 hours in 
0.1 N HCl with no alcohol to the % dissolved at 2 hours in 40% ethanol/60% 0.1 N HCl (v/v) for 
the test product.  For all strengths of the test product, Metoprolol Succinate ER Tablets, the % 
dissolved at 2 hours is not comparable for no ethanol versus 40% ethanol.  However, for the all 
strengths of the test and reference products, the % dissolved at 2 hours in 40% ethanol is 
comparable.  Therefore, the DBE concludes that the risk of dose dumping from the test product 
is the same as for Toprol-XL®.    
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4.4 Detailed Regulatory History (If Applicable) 

 
Protocols Reviewed 
08-066: (Completed 11/8/2008)  
 
Controls Reviewed (Since 2003) 

03-313  4/22/2003 
03-642  8/1/2003 
03-971 12/15/2003 
04-548  5/28/2004 
04-630 6/10/2004 
04-635  6/17/2004 

05-0174 2/9/2005 
05-0478  4/25/2005 
05-0579 5/4/2005 
05-0912 7/14/2005 
05-1214 9/19/2005 
05-1225  9/20/2005 
06-0871  6/5/2006 
06-1192  8/18/2006 
07-0400 2/15/2007 
07-0506  3/23/2007 

 
 
Other ANDA’s 
 
76-640 (KV): Approved 5/18/2007 (200 mg, 100 mg)       
77-779 (KV): Approved 3/20/2008 (25 mg)    
77-176 (KV): Approved 5/14/2008 (50 mg) 
76-969 (Sandoz): Approved 7/31/2006 (25 mg) 
76-969 (Sandoz): Approved 5/18/2007 (50 mg) 
76-969 (Sandoz): Approved 3/20/2008 (100 mg, 200 mg) 
 
 
4.5 Consult Reviews 

None. 
 

(b) (4)

(b) (4)
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4.6 SAS Output 

 
4.6.1 50 mg Fasting Study Data 

FASTING CONCENTRATION DATASET 
 

(b) (4)

Following this page, 106 pages withheld in full (b)(4)-SAS Output
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4.8 Additional Attachments 

4.8.1 Black Box Warning 

 
Ischemic Heart Disease: 
 
Following abrupt cessation of therapy with certain beta-blocking agents, exacerbations of 
angina pectoris and, in some cases, myocardial infarction have occurred.  When 
discontinuing chronically administered TOPROL-XL, particularly in patients with 
ischemic heart disease, the dosage should be gradually reduced over a period of 1−2 
weeks and the patient should be carefully monitored.  If angina markedly worsens or 
acute coronary insufficiency develops, TOPROL-XL administration should be reinstated 
promptly, at least temporarily, and other measures appropriate for the management of 
unstable angina should be taken.  Patients should be warned against interruption or 
discontinuation of therapy without the physician’s advice.  Because coronary artery 
disease is common and may be unrecognized, it may be prudent not to discontinue 
TOPROL-XL therapy abruptly even in patients treated only for hypertension. 
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4.8.2 Memorandum on Alcohol Dose-Dumping 

(V:\DIVISION\BIO\farrarj\Xiaojian\New reviewer tool\alcohol dose 
dumping\barbaramemo.pdf) 
 
 
M E M O R A N D U M  DEPARTMENT OF HEALTH AND HUMAN SERVICES 

PUBLIC HEALTH SERVICE 
FOOD AND DRUG ADMINISTRATION 

CENTER FOR DRUG EVALUATION AND RESEARCH 
________________________________________________________________________ 
DATE: May 16, 2007 
 
FROM: Barbara M. Davit, J.D., Ph.D. 
Deputy Director 
Division of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
 
THROUGH: Dale P. Conner, Pharm.D. 
Director 
Division of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
 
 
SUBJECT: In vitro study to compare potential for dose-dumping in the presence of 
ethanol between Toprol-XL® and potential generic Metoprolol Succinate Extended- 
Release Tablets 
 
TO:  ANDA 76640 

ANDA 76862 
ANDA 76969 
ANDA 77176 
ANDA 77779 

 
Introduction: Under normal conditions of use, extended-release drug products are 
intended to release drug slowly into the systemic circulation. The drug plasma profile 
observed following administration of an extended-release drug product is frequently 
characterized by a slow rise, followed by sustained levels, after which there is a slow 
decline. Thus, extended-release formulations offer the advantage to patients that 
fluctuations in plasma concentrations are minimized. Many extended-release drug 
products are intended for administration once a day.  
 
Dose-dumping is a term that describes the rapid release of an active ingredient from an 
extended release oral drug product into the bloodstream. In 2005, the FDA acquired 
information that when the extended-release tablet formulation Palladone® 
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(hydromorpone hydrochloride) was taken with alcohol, the extended-release mechanism 
was harmed, leading to dose-dumping. As the consequences of dose-dumping could lead 
to serious or even fatal adverse events in some patients, the FDA asked the marketer of 
Palladone® to withdraw the product from the market.  
 
Due to FDA’s concerns that ingested alcohol can potentially cause dose-dumping from 
certain extended-release drug products, a CDER interdisciplinary working group 
developed an in vitro test to evaluate the potential for dose-dumping in the presence of 
alcohol (in vitro dose-dumping test).5 Briefly, the test evaluates the effect of increasing 
ethanol content on drug release from the dosage form. The in vitro dose dumping test will 
help to assure that any potential for dose dumping in the presence of alcohol would be 
comparable for a generic extended-release drug product and its corresponding reference 
listed drug (RLD). Where appropriate, OGD will ask applicants who submitted ANDAs 
for generic modified release solid oral dosage forms to use the test and submit it to the 
Division of Bioequivalence (DBE) for evaluation.  
 
This memo (1) describes the in vitro dose-dumping test; (2) explains why the test is 
necessary to evaluate the performance of generic metoprolol succinate ER tablets; and (3) 
clarifies how in vitro test results will be analyzed. 
 
Background: For metoprolol succinate ER tablets, the RLD is Toprol-XL®. Toprol-
XL® is indicated for the treatment of hypertension.6  The active ingredient in Toprol-
XL®, metoprolol, is a beta1-selective (cardioselective) adrenoceptor blocking agent. 
Because it is an extended-release formulation, Toprol-XL® is given once daily. The 
usual initial dosages are 25 to 100 mg/day for hypertension, 100 mg/day for angina 
pectoris, 25 mg/day for patients with NYHA Class II heart failure, and 12.5 mg/day in 
patients with more severe heart failure. For hypertension and angina, the dosage may be 
increased at weekly or longer intervals until optimum clinical response is optimal. 
Dosages above 400 mg/day have not been studied for hypertension or angina. For heart 
failure patients, the dosage may be increased once every two weeks either up to the 
highest level tolerated by the patient or up to 200 mg/day. Dosage must be individualized 
and closely monitored during up-titration. Worsening cardiac failure may occur during 
up-titration of Toprol-XL®.  
 
Thus, high levels of metoprolol can produce serious adverse events in cardiac patients. 
As stated above, cardiac patients are dosed to tolerability, rather than to a blood pressure 
goal. It is possible that patients exposed to sudden elevations in plasma metoprolol 
concentrations (which might occur as a result of dose-dumping) could be at risk for 
                                                 
5 The interdisciplinary working group was comprised of CDER scientists from the Office of Generic Drugs 
(OGD), Office of Drug Evaluation II (ODEII), Office of New Drug Quality Assessment (ONDQA), and 
Office of Testing. 
6 Toprol-XL® package insert, ©2005, Astra-Zeneca LP, Wilmington, DE. 
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excessive bradycardia, hypotension, and perhaps ischemic stress.7 It is not known if 
ethanol will cause extended-release formulations of metoprolol succinate to dose-dump. 
However, because patients may be switched from Toprol- XL® to generic metoprolol 
succinate ER tablets (once these products are on the market), it is important to provide 
assurance that ethanol will have the same effects on metoprolol release from a generic 
metoprolol succinate ER tablet and Toprol-XL®. The in vitro dose dumping test is a 
simple way to screen the performance of the generic formulations compared to the 
performance of the RLD.  
 
Description of the in vitro dose dumping test: The DBE recommends that the starting 
conditions for the in vitro dose dumping test of metoprolol succinate ER tablets used the 
following initial conditions: (1) 900 mL of 0.1 N hydrochloric acid (HCl) media; (2) the 
USP Apparatus II (paddles) at a rotational speed of 50 rpm: (3) a temperature of 37ºC.8 

For the in vitro dose dumping test, increasing amounts of ethanol are added to the 0.1 N 
HCl medium.9 The same dissolution conditions are used as for the regulatory method. 
The dissolution performance of the generic (test) product and Toprol-XL® are compared 
at the various ethanol concentrations. Differing amounts of ethanol are added to the 0.1 N 
HCl media on a volume/volume (v/v) basis to give the following percentages:  
 
• % ethanol (no ethanol added)  
• 5% ethanol  
• 20% ethanol  
• 40% ethanol  
 
Twelve (12) units of the test product and 12 units of Toprol-XL® are tested separately in 
900 mL volumes of each medium. Samples of the media are taken once every 15 minutes 
until 2 hours is reached. The percent of labeled amount of metoprolol succinate dissolved 
in the medium (% dissolved) is calculated for each sample. Dissolution data are 
expressed as % dissolved.  
 
Data analysis: The DBE compares the % dissolved at 2 hours in 0.1 N HCl with no 
ethanol to the % dissolved at 2 hours in 40% ethanol/60% 0.1 N HCl (v/v) for the test 
product. If the % dissolved is comparable for no ethanol versus 40% ethanol, the test 
product is considered robust and no further comparisons are needed. If, however, the % 
dissolved from the test product increases as the amount of ethanol in the media increases, 
then the DBE compares % dissolved data at 2 hours in 40% ethanol for the test product 
and Toprol-XL®. If for both products, the % dissolved at 2 hours in 40% ethanol is 
comparable, then the DBE concludes that the risk of dose dumping from the generic 
product is the same as for Toprol-XL®.  
                                                 
7 Email correspondence between Dr. Norman Stockbridge, Director, Division of Cardiovascular and Renal 
Products, CDER, FDA, and Mr. Gary Buehler, Director of the Office of Generic Drugs, CDER, FDA, April 
27, 2007. 
8 The rotational speed of 50 rpm (using USP Apparatus II) was chosen by DBE scientific staff based on 
dissolution data submitted to ANDAs for generic metoprolol succinate ER tablets. See email from Dr. 
Barbara Davit to Dr. Moheb Makary et. al., May 2, 2007. 
9 The CDER interdisciplinary working group recommended that 0.1 N HCl be used as the basic medium 
because it approximates the acidic solution that exists in the stomach in vivo. 
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OGD requests to generic applicants: OGD will ask all applicants who submitted 
ANDAs for generic metoprolol succinate ER tablet formulations to conduct an in vitro 
alcohol dose-dumping study. OGD will also ask applicants to submit: standard operating 
procedures (SOPs) for the dissolution testing, individual dissolution data, mean values, 
standard deviations, and plots of the % dissolved data. The requests will be to perform 
these studies as post approval commitments.10

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
10 ANDA 76969 was approved on July 31, 2006. OGD regulatory evaluations of ANDAs 76440, 76862, 
77176, and 77779 are pending. 
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4.8.3 Medical Consultation For ANDA 76-640 

 
MEDICAL CONSULTATION 
 
To:    Shriniwas Nerurkar, PhD, DBE, OGD 
    Hoainhon Nguyen, PhD, DBE, OGD 
 
Re:    ANDA 76-640 
 
Drug Product:    Metoprolol Succinate ER tablet 
    100 and 200 mg 
 
Sponsor: KV 
 
RLD: Toprol-XL tablet 

AstraZeneca (19-962) 
 
Date of Review:    March 16, 2006 
 
Consultant:    Nancy Chang, M.D. 

Medical Officer, Office of Generic Drugs 
 
Through:   Dena Hixon, M.D. 
    Associate Director for Medical Affairs, OGD 
 

Reason for Consult 
 
This application presented of single dose fasting and single dose fed BE studies of the 
200 mg tablet.  In both BE studies, Test Tmax is almost twice of the Reference Tmax 
(fasting: 13.4 versus 7.2 hours; fed: 11.5 versus 6.4 hours, respectively).  The simulated 
steady state profiles show a similar pattern, with Cmin and Cmax approximating 20 
ng/ml and 50 ng/ml, respectively.  However, LAUC values and LCmax meet 90% 
C.I./point estimates, so the studies meet the usual criteria for BE.  DBE is consulting the 
clinical team to evaluate for any safety or efficacy implications related to this difference 
in Tmax.  
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For treatment of hypertension and angina, when switching from immediate-release 
metoprolol to Toprol-XL, the same total daily dose should be used.  Dosages should be 
individualized and titration may be needed.  The lowest recommended starting doses are 
25 mg, 100 mg, and 12.5 mg daily for hypertension, angina pectoris, and heart failure, 
respectively.  For hypertension and angina pectoris, the Dosage and Administration 
section states that “Dosages above 400 mg per day have not been studied”.  For heart 
failure, the highest recommended dose is 200 mg. 
 
In hypertension, the label reports lack of a consistent relationship of antihypertensive 
activity to drug plasma concentration. 
 
The Lopressor (metoprolol tartrate tablets or injection) label provides some additional 
information: 
 Significant beta-blocking effect (reduction in exercise heart rate) occurs within 1 
hour of oral administration of Lopressor, and its duration is dose-related.  There is a 
linear relationship between the log of plasma levels and reduction of exercise heart rate.  
However, antihypertensive activity does not appear to be related to plasma levels. 
 
Literature 
 
Therapeutic drug concentrations of metoprolol for the treatment of heart failure are 
thought to be approximately 80-300 nM (Wikstrand et al., 2003 J Cardiovasc Pharmacol 
41:151-7).  Above 300 nM, there is minimal improved therapeutic effect, and there is a 
loss of beta1-selectivity.  A metoprolol concentration of approximately 89 nM will 
achieve half of the maximal effect.   
 
Extended release metoprolol formulations are associated with a lower peak-to-trough 
fluctuation compared to IR formulations, along with a more consistent beta1-blockade 
(Wikstrand et al., 2003 J Cardiovasc Pharmacol 41:151-7).  Thus, with an extended 
release formulation, less time is spent at both at subtherapeutic levels and at 
supratherapeutic levels at which beta1-selectivity is lost.  A 200 mg daily dose of 
metoprolol succinate (extended release) has been reported to maintain cardioselectivity 
throughout the dosing period (Wikstrand 2000 Basic Res Cardiol 95; Suppl 1, 46-51).  
Unlike immediate-release atenolol (50 mg once a day), a 100 mg daily dose of 
metoprolol succinate (extended release) is not associated with detectable effects on 
subjective well-being throughout its dosing period (Dimenas et al., 1990 Eur J Clin 
Pharmacol 38:571-8).  Despite these promising reports, even extended release 
formulations may exhibit undesirable dose-related pharmacological effects under some 
conditions.  For example, Lofdahl et al. (1988 Eur J Clin Pharmacol 33 (Suppl):S25-S32) 
reported that after terbutaline infusions, asthmatic subjects on once-daily 200 mg 
controlled-release metoprolol succinate had significantly lower FEV1 values compared to 
placebo, although at the 100 mg dose, no significant difference was found from placebo.  
This study was not designed to evaluate the extent to which this effect correlated with 
plasma levels of metoprolol. 
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The effect-time profiles for beta-blockade for both IR and ER formulations parallel the 
plasma concentration-time profile of metoprolol (Wikstrand 2000 Basic Res Cardiol 95, 
Suppl 1:I46-I51;; Sandberg 1988 Eur J Clin Pharmacol 33:S9-S14;;Oosterhuis et al., 
1988 Eur J Pharmacol 33(Suppl):S15-8;; Bauman et al. 2004 J Cardiovasc Pharmacol 
Therapeut 9(2):117-28).  Mean percentage peak-trough fluctuations of 79%, 470%, and 
225% were reported with the following treatments:  metoprolol succinate (ER) 100 mg 
daily, metoprolol tartrate (IR) 100 mg once daily, and metoprolol tartrate (IR) 50 mg 
twice daily.  Mean Cmax and Cmin with daily administration of 100 mg metoprolol 
succinate (ER) were 163 nM and 67 nM, respectively (Sandberg 1988 Eur J Clin 
Pharmacol 33:S9-S14).  The hemodynamic effects of metoprolol continue to fluctuate in 
parallel with plasma levels even after chronic treatment, with a trough to peak ratio in 
blood pressure reduction of 89% following treatment with 50 mg daily of the extended-
release metoprolol succinate (Kukin et al., 1997 Heart 78:444-9;;Kukin et al. 2000 J Am 
Coll Cardiol 35:45-50).   
 
Treatment with beta blockers, including metoprolol, has been associated with a decrease 
in myocardial ischemic episodes and an attenuation of the circadian variation in ischemic 
episodes (Egstrup 1991 Am Heart J 122:648-55;; Mulcahy et al. 1988 Lancet 755-
8;;Imperi 1987 Am J Cardiol 60:519-24). 
 
The timing and consistency of beta blockade may be of importance in providing its 
clinical benefits.  For example, the increase in heart rate and risk of cardiac events in the 
early morning and late afternoon hours may call for particular attention to optimal beta 
blockade during those times (Hjalmarson and Waagstein 2003 Lancet 363:1077).   A 
study of once daily dosing with 100 mg controlled release metoprolol succinate found 
that, if clinically relevant beta1-blockade is defined as a reduction in exercise heart rate of 
>10%, metoprolol succinate is effective over much of the dose interval (23 hours), and 
that 58% of subjects had effective beta1-blockade at trough, 24 hours after dosing.   
 
Despite the evidence above, the extent and relevance of fluctuations in blood levels to the 
clinical effect of metoprolol has been downplayed by some authors (Sanderson et al., 
2005 Eur J Heart Fail 7:874-7).  Sanderson et al. reported that the pattern of heart rate 
suppression over 24 hours was similar between metoprolol tartrate (IR) 50 mg 
administered twice a day and carvedilol 25 mg twice a day, even though carvedilol has a 
half-life twice as long as metoprolol tartrate.  Limited data exist comparing the clinical 
outcomes after treatment with metoprolol tartrate (IR) and metoprolol succinate (ER).  A 
retrospective analysis of post-infarction trials suggests that the clinical outcomes of 
treatment are similar between the two formulations (Herlitz et al., 1999 Cardiovasc Drugs 
Ther 13:127-35). 
 
Discussion/Conclusions 
 
Even after chronic administration, the clinical effects of TOPROL-XL fluctuate over the 
course of the day in parallel with plasma concentrations.  While readily detectable, these 
fluctuations are relatively small in comparison to those observed with the immediate-
release metoprolol tartrate formulation, and the clinical relevance of these fluctuations is 
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unknown.  Although there has been some suggestion among experts that the timing of 
peak pharmacological effect relative to diurnal variations in ischemia may be relevant to 
the morbidity and mortality benefit of metoprolol treatment, the timing of dose 
administration is not generally discussed or specified in the labeling or in the literature.  
In addition, although the timing of peak pharmacological effect may also theoretically 
affect the timing of adverse events associated with beta blockade, there is no clear 
evidence to suggest that this is the case, or that patients or physicians manipulate the 
timing of dose administration to influence the timing of adverse effects.   
 
Therefore, in the context of current clinical use and labeling, sustained release metoprolol 
succinate products that otherwise meet standard bioequivalence criteria (i.e. for Cmax 
and AUC) could still be considered therapeutically interchangeable even with a 
significant difference in Tmax. 
 
Recommendations 

1. A proposed generic sustained release metoprolol succinate product may be 
considered therapeutically interchangeable with the RLD even if Tmax differs 
substantially from the RLD. 

2. The experience of the new drug division suggests that sustained release 
metoprolol formulations may exhibit substantial intraindividual variability in 
pharmacokinetic profiles from dose to dose.  This potential variability should be 
considered in reviewing and determining the approvability of generic metoprolol 
succinate products.  

 
CC: Division File 
 HFD-600/Nancy Chang 

 HFD-600/Dena Hixon 

 HFD-650 

 

Saved in: 

V:\FIRMSAM\KV\Controls\76640C0705 

V:\DIVISION\ClinicalTeam\Drug Files\  

 

Printed in final on:  

Endorsements: (final with dates) 

 

HFD-600/Nancy Chang _________________________________ March 16, 2006  

HFD-600/Dena Hixon___________________________________  March 16, 2006
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BIOEQUIVALENCE DEFICIENCY TO BE PROVIDED TO THE APPLICANT 
 

ANDA: 90-615 

APPLICANT: Wockhardt Limited 

DRUG PRODUCT: Metoprolol Succinate Extended Release 
Tablets USP, 25 mg, 50 mg, 100 mg and 200 mg 

 
The Division of Bioequivalence (DBE) has completed its 
review of your submission acknowledged on the cover sheet. 
The following deficiency has been identified:  
 
Since your test product, Metoprolol Succinate Extended 
Release tablets and the reference product, TOPROL-XL 
tablets are scored and can be divided, please conduct 
dissolution testing on half tablets of all strengths of the 
test and reference drug products, using the following USP 
method: 
 

Apparatus:   USP apparatus II (paddle)  
Speed:   50 rpm  
Medium:  6.8 phosphate buffer  
Volume:    500 mL at 37°C  

 
Please submit the dissolution data in electronic CTD format 
tables for all strengths of the test and reference products. 
 
 

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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4.9 Outcome Page 

COMPLETED ASSIGNMENT FOR 90615 ID: 7098  

 
 

Reviewer: Albano, Jennifer  Date 
Completed: 

Verifier: Stier, Ethan  Date Verified: 
Division: Division of Bioequivalence   

Description:  Metoprolol Succinate ER Tablets, USP, 25 mg, 50 mg, 
100 mg, 200 mg   

 
 
 
Productivity:  

ID Letter 
Date 

Productivity 
Category Sub Category Productivity Subtotal

7245  5/7/2008  Bioequivalence 
Study  

Fasting Study  1   1   

7245  5/7/2008  Bioequivalence 
Study  

Fasting Study  1   1   

7245  5/7/2008  Bioequivalence 
Study  

Fed Study  1   1   

7245  5/7/2008  Bioequivalence 
Study  

Abbreviated Review  1   1   

7245  5/7/2008  Other  Dissolution Waiver  1   1   
7245  5/7/2008  Other  Dissolution Waiver  1   1   
7245  1/8/2009  Other  Dissolution 

Amendment  
1   1   

    Bean Total:  7   
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PRODUCTIVITY POINTS 
 
ANDA: 90615 
 
 
Typical BE Study Applications 

BE Study Fasting  
Clinical (Common to all APIs) 1 
Bioanalytical (API 1) 1 
Statistical Analysis (API 1) 1 
Fasting Study Total 3 

BE Study Fasting  
Clinical (Common to all APIs) 1 
Bioanalytical (API 1) 1 
Statistical Analysis (API 1) 1 
Fasting Study Total 3 

BE Study Fed 
Clinical (Common to all APIs) 1 
Bioanalytical (API 1) 1 
Statistical Analysis (API 1) 1 
Fed Study Total 3 

Abbreviated Review  
BE Fed Study 1 
Abbreviated Review Total 1 

Dissolution Study/ Dissolution Waiver(s) 
Strength 1 (DIW) 0.5 
Strength 2 (DIW) 0.5 
Dissolution Study/Waiver Total 2.0 

Study Amendment (s) 
Study Amendment Dissolution data 
new/resubmitted 

1 

Study Amendment Total 1 
TOTAL: 13.0 
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BIOPHARMACEUTICS
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1 EXECUTIVE SUMMARY 

This is the review of a study amendment. 
 
Wockhardt Limited previously submitted acceptable fasting (50 mg and 200 mg) and fed (200 
mg) bioequivalence (BE) studies comparing the test product, Metoprolol Succinate Extended 
Release Tablets, USP, to the corresponding reference listed drug, Toprol-XL® (Metoprolol 
Succinate Extended Release Tablets, 50 mg and 200 mg) by AstraZeneca1. The firm requested 
waivers for the 25 mg and 100 mg strengths. 
 
On January 8, 2009, the firm submitted alcohol dose dumping dissolution testing.  For the test 
and reference products, the percentage dissolved at 2 hours in 5%, 20% and 40% ethanol is 
comparable.  Therefore, the DBE concludes that the risk of dose dumping from the test product 
is the same as for Toprol-XL®.    
 
However, the application was incomplete because the firm had not submitted dissolution testing 
on half tablets using the current USP method for Metoprolol Succinate Extended Release 
Tablets.  The firm submitted the response to this deficiency on February 6, 2009.  The firm’s 
dissolution testing showed that dissolution of the half-tab is comparable to the whole tablet. 
Therefore, the firm’s response to the deficiency is acceptable.     
 
The DBE deems the Metoprolol Succinate ER Tablets, the 25 mg and 100 mg bioequivalent to 
respective strengths of the reference listed drug under 21 CFR § 320.24 (b) (6). 
 
The application is acceptable. 
 
 
                                                 
1 Note: The firm submitted a fed study on the 50 mg strength, which is not requested by DBE.  
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3 REVIEW OF CURREMT SUBMISSION 

3.1 DBE Deficiency Comments 

 
Deficiency: 
Since your test product, Metoprolol Succinate Extended Release 
tablets and the reference product, TOPROL-XL tablets are scored 
and can be divided, please conduct dissolution testing on half 
tablets of all strengths of the test and reference drug products, 
using the following USP method: 
 

Apparatus:   USP apparatus II (paddle)  
Speed:   50 rpm  
Medium:  6.8 phosphate buffer  
Volume:    500 mL at 37°C  

 
Please submit the dissolution data in electronic CTD format 
tables for all strengths of the test and reference products. 
 
Firm’s Response: 
 

  
 

 
Reviewer’s Comment: 
 
The firm has submitted dissolution testing on half tablets of the 25 mg, 50 mg, 100 mg, and    
200 mg strengths of the test and reference products using the compendial USP method.  The 
firm’s response to the deficiency is acceptable (see data in Appendix below).   
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3.2 Deficiency Comments 

None. 
 
 
3.3 Recommendations  

1. The Division of Bioequivalence (DBE) has previously accepted the fasting BE study (CPB-
058-2007) conducted by Wockhardt Limited on its Metoprolol Succinate ER Tablets, USP, 
50 mg, Batch #LG10845, comparing it to AstraZeneca’s Toprol-XL® (Metoprolol 
Succinate) ER Tablets, 50 mg, Batch #LT0026. 

 
2. The DBE has previously accepted the fasting BE study (CPB-152-2007) conducted by 

Wockhardt Limited on its Metoprolol Succinate ER Tablets, USP, 200 mg, Batch #LG10896, 
comparing it to AstraZeneca’s Toprol-XL® (Metoprolol Succinate) Extended Release 
Tablets, 200 mg, Batch #MA0081. 

 
3. The DBE has previously accepted the fed BE study (CPB-153-2007) conducted by 

Wockhardt Limited on its Metoprolol Succinate ER Tablets, USP, 200 mg, Batch #LG10896, 
comparing it to AstraZeneca’s Toprol-XL® (Metoprolol Succinate) Extended Release 
Tablets, 200 mg, Batch #MA0081. 

 
4. Dissolution testing conducted by Wockhardt Limited on half-tablets of Metoprolol Succinate 

ER Tablets, USP, 50 mg and 25 mg is acceptable.  The firm has previously submitted 
acceptable multi-media dissolution testing on whole tablets May 7, 2008 and alcohol dose-
dumping dissolution testing on whole tablets January 8, 2009.  The formulation for the 25 mg 
strength is proportionally similar to the 50 mg strength of the test product that underwent 
bioequivalence testing.  Therefore, the DBE deems the 25 mg strength test product to be 
bioequivalent to the corresponding RLD strength under the Section 21 CFR §320.24 (b) (6). 

 
5. Dissolution testing conducted by Wockhardt Limited on half-tablets of Metoprolol Succinate 

ER Tablets, USP, 200 mg and 100 mg is acceptable.  The firm submitted has previously 
submitted acceptable multi-media dissolution testing on whole tablets May 7, 2008 and 
alcohol dose-dumping dissolution testing on whole tablets January 8, 2009.  The formulation 
for the 100 mg strength is proportionally similar to the 200 mg strength of the test product 
that underwent bioequivalence testing.  Therefore, the DBE deems the 100 mg strength test 
product to be bioequivalent to the corresponding RLD strength under the Section 21 CFR 
§320.24 (b) (6). 

 
6. The application is acceptable. 
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4 APPENDIX 

4.1 Dissolution Data on Half-Tablets 

Dissolution conditions:  
Apparatus: USP Apparatus II (Paddle) 
Speed of 
Rotation: 

50 RPM 

Medium: pH 6.8 Phosphate Buffer 
Volume: 500 mL  
Temperature: 37 ± 0.5º C 
Firm’s Proposed 
Specifications 

1 Hour: Not more than 25% of labeled amount of Metoprolol succinate dissolved 
4 Hour: Between 20 and 40% of labeled amount of Metoprolol succinate dissolved 
8 Hour: Between 40 and 60% of labeled amount of Metoprolol succinate dissolved 
20 Hour: Not less than 80% of labeled amount of Metoprolol succinate dissolved  

Site of testing : Wockhardt Limited, D-4, MIDC Area,  Aurangabad, Maharashtra, India 
Collection Times (Hours) Study 

Ref No. 
Product ID \ Batch No. 
(Test – Manufacture Date) 
(Reference – Expiration 
Date) 
Date of Analysis 

Dosage 
Form& 
Strength
 

No. of 
Dosage 
Units 
Tested 

 
1 Hour 4 Hour 8 Hour 20 Hour 

Study 
Report 
Location 

Mean 4 23 57 98 
Range  

Study 
Report 
#:NA 

Metoprolol Succinate 
Extended Release Tablets 
USP, 25 mg /LG10872 
Manufacturing Date: Oct. 2007 
Date of testing : April 11, 2008 

25 mg 
Tablets  

12 

%CV 46 11 9 7 

Mean 10 29 54 89 
Range  

Study 
Report 
#:NA 

TOPROL-XL ® Tablets, 25mg 
/ PP0025 
Expiry Date: June 2011 
Date of testing : Feb. 04, 2009 

25 mg 
Tablets 

12 

%CV 20 18 12 4 

Exhibit-I of 
Bioequivalence 

Amendment dated 
February 06, 2009 

 
 

(b) (4)

(b) (4)
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Collection Times (Hours) Study 
Ref 
No. 

Product ID \ Batch No. 
(Test – Manufacture Date) 
(Reference – Expiration Date) 

Dosage 
Form& 
Strength
 

No. of 
Dosage 
Units 
Tested 

 
1 Hour 4 Hour 8 Hour 20 Hour 

Study 
Report 
Location 

Mean 3 20 52 92 
Range  

Study 
Report 
#:NA 

Metoprolol Succinate Extended 
Release Tablets USP, 50 mg 
/LG10845    
Manufacturing Date: Oct. 2007 
Date of testing : April 10, 2008 

50 mg 
Tablets  

12 

%CV 37 13 8 9 

Mean 10 26 49 86 
Range  

Study 
Report 
#:NA 

TOPROL-XL ® Tablets, 50mg / 
PN0016 
Expiry Date: April 2012 
Date of testing : Feb. 03, 2009 

50 mg 
Tablets 

12 

%CV 35 18 11 7 

Exhibit-I of 
Bioequivalence 

Amendment dated 
February 06, 2009 

Mean 4 21 51 92 
Range  

Study 
Report 
#:NA 

Metoprolol Succinate Extended 
Release Tablets USP, 100 mg 
/LG10874 
Manufacturing Date: Oct. 2007 
Date of testing : April 09, 2008 

100 mg 
Tablets  

12 

%CV 19 10 5 3 

Mean 10 25 46 83 
Range  

Study 
Report 
#:NA 

TOPROL-XL ® Tablets, 100 mg 
PN0019 
Expiry Date: May 2012 
Date of testing : Feb 02, 2009 

100 mg 
Tablets 

12 

%CV 16 12 8 9 

Exhibit-I of 
Bioequivalence 

Amendment dated 
February 06, 2009 

Mean 3 21 52 94 
Range  

Study 
Report 
#:NA 

Metoprolol Succinate Extended 
Release Tablets USP, 200 mg 
/LG10896 
Manufacturing Date: Oct. 2007 
Date of testing : April 07, 2008 

200 mg 
Tablets 

12 

%CV 17 5 4 4 

Mean 9 27 51 88 
Range 

 

Study 
Report 
#:NA 

TOPROL-XL ® Tablets, 200 mg 
/ PN0149 
Expiry Date: May 2012 
Date of testing : Jan. 30, 2009 

200 mg 
Tablets 

12 

%CV 17 9 6 3 

Exhibit-I of 
Bioequivalence 

Amendment dated 
February 06, 2009 

 
 
 
 
 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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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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4.5 Outcome Page 

ANDA:  90615 
 
 
 
COMPLETED ASSIGNMENT FOR 90615 ID: 7564  

 
 

Reviewer: Albano, Jennifer  Date 
Completed: 

Verifier: Stier, Ethan  Date Verified: 
Division: Division of Bioequivalence   

Description:  Metoprolol Succinate ER Tablets, USP, 25 mg, 50 mg, 
100 mg, 200 mg   

 
Productivity:  

ID Letter Date Productivity Category Sub Category Productivity Subtotal
7564  2/6/2009  Other  Study Amendment 1   1   
    Bean Total:  1   
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PRODUCTIVITY POINTS 
 

Study Amendment  
Study Amendment 1 
TOTAL 1 
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