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           Memorandum to NDA 201,281 File 

From: Sheldon Markofsky (Chemistry Reviewer) 
Date: December 22, 2011 

Subject:
Office of Manufacturing & Product Quality Acceptable
Recommendation for the Facilities of NDA 201,281 

The Office of Manufacturing & Product Quality (OMPQ) has 
determined that the relevant facilities employed for the manufacture 
and testing of the drug substances and the drug product (Linagliptin 
and Metformin Hydrochloride Tablets) are Acceptable. Therefore,
from both a Chemistry and OMPQ point of view, this NDA (201281) 
can be approved 

Reference ID: 3062747



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

SHELDON B MARKOFSKY
12/22/2011

ALI H AL HAKIM
12/22/2011

Reference ID: 3062747



           Memorandum to NDA 201,281 File 

From: Sheldon Markofsky (Chemistry Reviewer) 
Date: November 8, 2011 

Subject:
Office of Compliance “Withhold” Recommendation for NDA 201,281 

The office of Compliance has recommended a “Withhold” for the 
approval of the  which is used for testing 
metformin HCl and the excipients that are employed for the Drug 
Product (Linagliptin and Metformin HCl Tablets). The Office of 
Manufacturing and Product Quality (OMPQ} stated that the “withhold” 
recommendation will not change prior to the PDUFA goal date for 
NDA 201,281.

Reference ID: 3041192
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Chemistry Review Data Sheet 

Chemistry Review Data Sheet 
1.  NDA 201-281 

2.  REVIEW #: 2 

3.  REVIEW DATE: 23-Sept-2011  

4.  REVIEWER: Sheldon Markofsky, Ph.D. 

5.  PREVIOUS DOCUMENTS: 
Previous Documents Document Date
NDA  (Original) 19-Jan-2011 
Initial Quality/ CMC Assessment 01-March-2011 
Amendmenta 12-April-2011 
Amendmentb 27-April-2011 
Chemistry Review # 1 06-June-2011 
Information Request Letter 06-June-2011 

a)  The 4-12-11 amendment provided up-dated container/closure and manufacturing and testing    
      facility information. 
b)  The 4-27-11 amendment provided up-dated information on in-use stability studies. 

6.  SUBMISSION(S) BEING REVIEWED:
Submission(s) Reviewed Document Date
Amendmenta 01-July-2011 
Amendmentb 26-Aug-2011 

a)   The 7-1-11 amendment provides responses to our IR letter of 6-6-2011. 
b)   The 8-26 amendment updated the specifications for the container/closure systems. 

7.  NAM.E & ADDRESS OF APPLICANT: 

Name: Boehringer Ingelheim Pharmaceuticals, Inc. 

Address:
900 Ridgebury Road 
PO Box 368 
Ridgefield, CT 06877-0368 

Representative: Dawn Collette, Associate Director, DRA 
Telephone: 203-798-4268 

Reference ID: 3020161
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8.  DRUG PRODUCT NAME/CODE/TYPE:  

a) Proprietary Name: Not yet determined 
b) Non-Proprietary Name: Linagliptin and Metformin Hydrochloride Tablets  
c)  Chem. Type/Submission Priority (ONDC only): 

• Chem. Type:1 
• Submission Priority: S 

 9.   LEGAL BASIS FOR SUBMISSION: 505(b)(2)
 (The reference listed drug is Glucophage (metformin HCl tablets) 

10.  PHARMACOL. CATEGORY: Treatment of type 2 diabetes mellitus       
                     
11.  DOSAGE FORM: Tablets

12.  STRENGTH/POTENCY: 
2.5/500, 2.5/850, 2.5/1000 mg (linagliptin/metformin HCl) 

13.  ROUTE OF ADMINISTRATION: Oral

14.  Rx/OTC DISPENSED:     X   Rx         ___OT

 15. SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM):

           SPOTS product – Form Completed 

       X    Not a SPOTS product 

16.  CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, 
MOLECULAR WEIGHT: 

Linagliptin

C25H28N8O2
472.54 g/mol. 

Reference ID: 3020161
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INN: Linagliptin 
USAN: Linagliptin 

Chemical names:  

(Chemical Abstracts) 
1H-Purine-2,6-dione, 8-[(3R)-3-amino-1-piperidinyl]-7- (2-butyn-1-yl)-3,7-dihydro-
3 methyl-1-[(4-methyl-2- quinazolinyl)methyl]- 

(IUPAC) and (INN) 
8-[(3R)-3-aminopiperidin-1-yl]-7-but-2-yn-1-yl-3-methyl-1- [(4-methylquinazolin-2 
yl)methyl]-3,7-dihydro-1H-purine- 2,6-dione 

CAS Registry Number 668270-12-0 
Company Code Number BI 1356 BS 

Metformin HCl

C4H11N5 • HCl 
165.62 g/mol 

Chemical names:   

Metformin Hydrochloride (INN and USAN names) 

N,N-Dimethylimidodicarbonimidic diamide hydrochloride 

N,N-Dimethylbiguanide hydrochloride 

CAS Registry Number: 115-70-4 

Reference ID: 3020161
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17.  RELATED/SUPPORTING DOCUMENTS:  

A. DMFs: 

DMF 
# TYPE HOLDER ITEM

REFERENCED 
CODE

1 STATUS2
DATE 

REVIEW 
COMPLETED 

COMMENTS 

II 3 Adequate 

2-1-08 

3-10-10 

Reviewed by 
S. Markofsky 
&
H.Khorshidi

III 3 Adequate 9-15-00  Reviewed by 
Don Klein 

III 3 Adequate 3-24-10 Reviewed by R. 
Agarwal 

Chemistry Review Data Sheet

1 Action codes for DMF Table:   
1 – DMF Reviewed.   
Other codes indicate why the DMF was not reviewed, as follows: 
2 –Type 1 DMF 
3 – Reviewed previously and no revision since last review 
4 – Sufficient information in application 
5 – Authority to reference not granted 
6 – DMF not available 
7 – Other (explain under "Comments") 

2 Adequate, Inadequate, or N/A (There is enough data in the application, 
therefore the DMF did not need to be reviewed) 

B. Other Documents:  

DOCUMENT APPLICATION NUMBER DESCRIPTION 
PIND 105,055 PIND for Linagliptin/metformin 

HCl tablets 

Deleted: ¶

Reference ID: 3020161

(b) (4) (b) (4)
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18.  STATUS:

ONDC:
CONSULTS/ CMC 

RELATED
REVIEWS 

RECOMMENDATION DATE REVIEWER 

EES WITHHOLD 8-22-11  
Pharm/Tox Pending  David Carlson 
Methods Validation Acceptable 6-6-11 S. B. Markofsky 
EA Acceptable 6-6-11 S. B. Markofsky   
Microbiology N/A   
ONDQA Dissolution 
Review

Acceptable 9-19-11 Houda Mahayni 

19.  ORDER OF REVIEW:  N/A  (OGD Only) 

Reference ID: 3020161
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           The Executive Summary

The Chemistry Review for NDA 201-281
 I. Recommendations 

A. Recommendation and Conclusion on Approvability 

From a Chemistry, Manufacturing, and Controls (CMC) point of 
view, this NDA can be approved. 

However, the Establishment Inspection work for the relevant 
manufacturing and testing facilities has not been completed: and 
one testing site has been given a WITHHOLD finding. Thus, the 
CMC recommendation for approval does not reflect any facility 
inspection issues.  

B. Recommendation on Phase 4 (Post-Marketing) 
Commitments, Agreements, and/or Risk Management Steps, if 
Approvable  

None

II. Summary of Chemistry Assessments  

A.  Description of the Drug Product and Drug Substances 

1) Drug Product
The drug product, whose trade name has not yet been determined, consists of 
linagliptin / metformin hydrochloride immediate–release (film-coated) tablets. 
The combination of linagliptin, a dipeptidyl peptidase-4 inhibitor used to improve 
glycemic control, and metformin hydrochloride, an antihyperglycemic agent, is 
indicated as an adjunct to diet and exercise to improve glycemic control in adults 
with type 2 diabetes when treatment with both linagliptin and metformin are 
appropriate. Linagliptin / metformin hydrochloride tablets are supplied in 2.5 
mg/500 mg, 2.5 mg/850 mg, and 2.5 mg/1000 mg strengths. The tablets of 
various strengths are oval, debossed on one side with the Boehringer Ingelheim 
company symbol, and on the other side with a symbol appropriate to its strength. 
The tablets are distinguished by a characteristic color as shown below. 
Strength Strength debossment symbol Color Oval Size 
2.5 mg/500 mg, D2/500 Light yellow 16 mm long 
2.5 mg/850 mg, D2/850 Light orange 19 mm long 

Formatted: Indent: Left:  0"

Formatted: Heading 3, Indent: Left:
 -0.06", Hanging:  0.06"

Deleted: ¶

Deleted: ¶

Reference ID: 3020161
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From a Chemistry, Manufacturing, and Controls (CMC) point of view, this NDA 
can be approved, on the following basis: 

• Adequate information was provided in the NDA for the synthesis, 
purification and controls of the drug substances 

• Adequate manufacturing information to support the proposed to-be-
marketed drug product   

• Adequate specifications and controls for the drug product  

• Satisfactory methods to support lot release and stability monitoring of the 
drug product 

• Adequate stability package to support the recommended expiry period of 
the drug product 

However, the Establishment Inspection work for the relevant manufacturing and 
testing facilities has not been completed: and one testing site has been given a 
WITHHOLD finding. Thus, the CMC recommendation for approval does not 
reflect any facility inspection issues.  

 [Labeling will be finalized at a later date as part of the review team's labeling negotiation.] 

III. Administrative 

A.  Reviewer’s Signatures  
 ` 

Sheldon Markofsky, Ph.D. (Chemistry Reviewer)

B.  Endorsement Block (OGD only)  
  N/A 

C. CC Block (OGD only) 
N/A

Reference ID: 3020161

(b) (4)

19 pages has been withheld in full as B(4) CCI/TS immediately 
following this page
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Chemistry Review Data Sheet 

Chemistry Review Data Sheet 
 

1.  NDA 201-281 
 
2.  REVIEW #: 1 
 
3.  REVIEW DATE: 13–June-2011  
 
4.  REVIEWER:  Sheldon Markofsky, Ph.D.  
  
5.  PREVIOUS DOCUMENTS:  

Previous Documents Document Date 
NDA  (Original) 19-Jan-2011 
Initial Quality/ CMC Assessment 01-March-2011 

 
6.  SUBMISSION(S) BEING REVIEWED: 

Submission(s) Reviewed Document Date 
NDA Original 19-Jan-2011 
Amendmenta 12-April-2011 
Amendmentb 27-April-2011 

a)  The 4-12-11 amendment provides up-dated container/closure and manufacturing and testing 
facility           information. 
b)  The 4-27-11 amendment provides up-dated information on in-use stability studies. 
 
7.  NAM.E & ADDRESS OF APPLICANT: 
 

Name: Boehringer Ingelheim Pharmaceuticals, Inc. 

Address: 
900 Ridgebury Road 
PO Box 368 
Ridgefield, CT 06877-0368 

Representative:  
Dawn Collette, Associate Director, DRA 

Telephone: 203-798-4268 
 
8.  DRUG PRODUCT NAME/CODE/TYPE:  
 

a) Proprietary Name: Not yet determined 
b) Non-Proprietary Name: Linagliptin and Metformin Hydrochloride Tablets  
c)  Chem. Type/Submission Priority (ONDC only): 

Reference ID: 2961261
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 Chem. Type:1 
 Submission Priority: S 

 
 
 
 9.   LEGAL BASIS FOR SUBMISSION: 505(b)(2)  
 (The reference listed drug is Glucophage (metformin HCl tablets) 
 
10.  PHARMACOL. CATEGORY: Treatment of type 2 diabetes mellitus       
                     
11.  DOSAGE FORM: Tablets  
 
12.  STRENGTH/POTENCY: 
       2.5/500, 2.5/850, 2.5/1000 mg (linagliptin/metformin HCl) 
                                              
13.  ROUTE OF ADMINISTRATION: Oral 
 
14.  Rx/OTC DISPENSED:     X   Rx         ___OT 
 
 

 15. SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM):  
    

           SPOTS product – Form Completed 
 
       X    Not a SPOTS product 

16.  CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, 
MOLECULAR WEIGHT: 

 
Linagliptin 

 
 
C25H28N8O2 
472.54 g/mol. 
 
INN: Linagliptin 
USAN: Linagliptin 
 
 
 

Reference ID: 2961261
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Chemical names:  
 
(Chemical Abstracts) 
1H-Purine-2,6-dione, 8-[(3R)-3-amino-1-piperidinyl]-7- (2-butyn-1-yl)-3,7-dihydro-
3 methyl-1-[(4-methyl-2- quinazolinyl)methyl]- 
 
(IUPAC) and (INN) 
8-[(3R)-3-aminopiperidin-1-yl]-7-but-2-yn-1-yl-3-methyl-1- [(4-methylquinazolin-2 
yl)methyl]-3,7-dihydro-1H-purine- 2,6-dione 
 
CAS Registry Number 668270-12-0 
Company Code Number BI 1356 BS 
 
Metformin HCl 
 

  
C4H11N5 • HCl 
165.62 g/mol 
 
Chemical names:   
  
Metformin Hydrochloride (INN and USAN names) 
 
N,N-Dimethylimidodicarbonimidic diamide hydrochloride 

N,N-Dimethylbiguanide hydrochloride 
 
CAS Registry Number: 115-70-4 
 
  
 
 
 
 
 

Reference ID: 2961261
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17.  RELATED/SUPPORTING DOCUMENTS:  
 

A. DMFs: 
 

DMF 
# TYPE HOLDER ITEM 

REFERENCED 
CODE

1 STATUS2 
DATE 

REVIEW 
COMPLETED 

COMMENTS 

II 3 Adequate 

2-1-08 
 
 
3-10-10 
 

Reviewed by 
S. Markofsky 
& 
H.Khorshidi  

III 3 Adequate 9-15-00  Reviewed by 
Don Klein 

III 3 Adequate 3-24-10 Reviewed by R. 
Agarwal 

   

Chemistry Review Data Sheet 
 

 

1 Action codes for DMF Table:   
1 – DMF Reviewed.   
Other codes indicate why the DMF was not reviewed, as follows: 
2 –Type 1 DMF 
3 – Reviewed previously and no revision since last review 
4 – Sufficient information in application 
5 – Authority to reference not granted 
6 – DMF not available 
7 – Other (explain under "Comments") 
 
2 Adequate, Inadequate, or N/A (There is enough data in the application, 
therefore the DMF did not need to be reviewed) 

 
     

B. Other Documents:
 

DOCUMENT APPLICATION NUMBER DESCRIPTION 
PIND 105,055 PIND for Linagliptin/metformin 

HCl tablets 
 
 

Reference ID: 2961261

(b) (4) (b) (4)
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18.  STATUS: 
 
     
ONDC: 
CONSULTS/ CMC 

RELATED
REVIEWS

RECOMMENDATION DATE REVIEWER 

EES Pending   
Pharm/Tox Pending  David Carlson 
Methods Validation Acceptable 6-13-11 S. B. Markofsky 
EA Acceptable 6-13-11 S. B. Markofsky   
Microbiology N/A   
ONDQA Dissolution 
Review 

Pending  Houda Mahayni 

 
 
19.  ORDER OF REVIEW:  N/A  (OGD Only) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reference ID: 2961261
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           The Executive Summary

The Chemistry Review for NDA 201-281 
 I. Recommendations 
 
A. Recommendation and Conclusion on Approvability 

 
From a Chemistry, Manufacturing, and Controls (CMC) point of 
view, this NDA can be approved, pending acceptable responses to 
our information Requests that will be sent to the applicant. 
 
 

B. Recommendation on Phase 4 (Post-Marketing) 
Commitments, Agreements, and/or Risk Management Steps, if 
Approvable

None  
 

II. Summary of Chemistry Assessments  
 

A.  Description of the Drug Product and Drug Substances 
 
1) Drug Product 

The drug product, whose trade name has not yet been determined, consists of 
linagliptin / metformin hydrochloride immediate –release (film-coated) tablets. 
The combination of linagliptin, a dipeptidyl peptidase-4 inhibitor used to improve 
glycemic control, and metformin hydrochloride, an antihyperglycemic agent, is 
indicated as an adjunct to diet and exercise to improve glycemic control in adults 
with type 2 diabetes when treatment with both linagliptin and metformin are 
appropriate. Linagliptin / metformin hydrochloride tablets are supplied in 2.5 
mg/500 mg, 2.5 mg/850 mg, and 2.5 mg/1000 mg strengths. The tablets of 
various strengths are oval, debossed on one side with the Boehringer Ingelheim 
company symbol, and on the other side with a symbol appropriate to its strength. 
The tablets are distinguished by a characteristic color as shown below. 
Strength Strength debossment symbol Color 
2.5 mg/500 mg, D2/500 Light yellow 
2.5 mg/850 mg, D2/850 Light orange 
2.5 mg/1000 mg, D2/1000 Light pink 
 

Reference ID: 2961261
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III. Administrative 
 
A.  Reviewer’s Signatures
 `  

Sheldon Markofsky, Ph.D. (Chemistry Reviewer)

B.  Endorsement Block (OGD only)  
  N/A 

C. CC Block (OGD only) 
N/A 

 
 
 
 
 
 
 
 
     

Reference ID: 2961261

129 pages has been withheld in full as B(4) CCI/TS 
immediately following this page
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ONDQA
IQA (Initial Quality/CMC Assessment) 

Page 1 of 22 

Division of Metabolism and Endocrinology Products 

NDA: 201281 

Applicant: Boehringer Ingelheim Pharmaceuticals Inc. 

Stamp Date: 19-JAN-2011

PDUFA Date: 19-NOV-2011 

Proposed Proprietary Name: [none indicated] 

Established Name: Linagliptin/metformin hydrochloride 

Dosage form and strength: Tablet: immediate release 

2.5/500, 2.5/850, 2.5/1000

(mg/mg linagliptin/ 

metformin hydrochloride) 

Route of Administration: oral

Indications: Type 2 diabetes 

CMC Lead: Su (Suong) Tran, ONDQA

ONDQA Fileability: Yes

Reference ID: 2912031



ONDQA
IQA (Initial Quality/CMC Assessment) 

Page 2 of 22 

CONSULTS/ CMC 
RELATED REVIEWS 

COMMENT

Biopharmaceutics The ONDQA Biopharmaceutics Review Staff will review all 
dissolution-related information. 

CDRH or CBER Not Applicable
EA The categorical exclusion claim will be assessed by Primary 

Reviewer.
EES EER was sent to Compliance on 25-JAN-2011 by ONDQA PM.
OSE Labeling consult request will be sent as part of DMEP’s request. 
Methods Validation Validation may be requested of FDA labs after test methods are 

finalized.
Microbiology Not Applicable: This is not a sterile product.
Pharm/Tox Evaluation of the genotoxicity potential of identified impurities and 

degradants.
Quality by Design No design space is proposed (amendment dated 28-JAN-2011) 

This is an electronic NDA, filed as a 505(b)(2) application, with the reference listed drug being metformin 
HCl of Bristol-Myers Squibb. The supporting IND is IND 105055. 

Reference is made to the pending NDA 201280 (linagliptin) by the same applicant for all CMC 

information on the drug substance linagliptin. Linagliptin is currently a New Molecular Entity (NME) and 

a small synthetic compound. It is xanthine-derived and an inhibitor of the dipeptidyl peptidase-4 enzyme. 

Reference is made to the DMF  all CMC information on the metformin HCl drug 

substance.

The drug product is an immediate release tablet, 2.5/500, 2.5/850, 2.5/1000 (mg/mg linagliptin/ 

metformin hydrochloride) containing these excipients: arginine, corn starch, copovidone, colloidal silicon 

dioxide, magnesium stearate, titanium dioxide, propylene glycol, hypromellose, talc, yellow ferric oxide 

(2.5 mg/500 mg; 2.5 mg/850 mg) and/or red ferric oxide (2.5 mg/850 mg; 2.5 mg/1000 mg). 

The product will be packaged in bottles with desiccants, and will be stored at room temperature. 

Maximum daily dose is 5 mg linagliptin and 2000 mg metformin HCl. 

Has all information requested during the IND phases, and at the pre-NDA meetings been included?   
Yes. See the Quality Overall Summary. 

Reference ID: 2912031

(b) (4)





ONDQA
IQA (Initial Quality/CMC Assessment) 

Page 4 of 22 

Metformin hydrochloride 

Review comments:
• Reference is made to the pending NDA 201280 (linagliptin) by the same applicant for all CMC 

information on the drug substance linagliptin. 

• Reference is made to the DMF  all CMC information on the metformin HCl 

drug substance. The primary reviewer will evaluate any new information in the DMF submitted 

since the most recent review. 

Reference ID: 2912031

(b) (4)



ONDQA
IQA (Initial Quality/CMC Assessment) 

Page 5 of 22 

Drug product

Review comments: Composition is copied on the next page. 

• Established name and dosage strength. The proposed established names of the product are 

“linagliptin” and “metformin hydrochloride”, which are acceptable because they correlate with 

the dosage strengths as per current CDER policy on nomenclature.   

• Comparability of the product used in the clinical studies, stability studies, and commercial 

product. The pivotal Bioequivalence (BE) studies 1288.1, 1288.2, and 1288.3 were conducted to 

demonstrate bioequivalence between the FDC tablets and the co-administered linagliptin and 

metformin hydrochloride. The metformin hydrochloride comparator was the EU Glucophage. An 

additional BE study (1218.57) was conduct to bridge the EU Glucophage to the US Glucophage 

(RLD). The FDC biobatches had the commercial formulation and were manufactured at the 

commercial manufacturing site, at full commercial scale using the commercial process. These 

batches are: 902832 for the 2.5/500 strength, 902831 for the 2.5/850 strength and 903235 for the 

2.5/1000 strength. The primary stability batches consist of 3 batches of each of the dosage 

strengths and includes the biobatches.

• Excipients. The reviewer will evaluate the control of  in 

excipients because these residues interact with linagliptin resulting in specific degradants (see 

comments in Degradation Products). 

Reference ID: 2912031

(b) (4)











ONDQA
IQA (Initial Quality/CMC Assessment) 

Page 12 of 22 

Stability of the drug product

Review comments:

Stability data in the NDA include 12-month long-term and 6-month accelerated for the primary batches 

packaged in the commercial container closure systems. The bracketing design was previously reviewed in 

a CMC SPA. A sufficient amount of stability data is submitted for filing purposes. The reviewer will 

determine the final expiry based on all available data and per ICH stability guidelines.  

Regulatory Briefing: Branch-level  
per section 5.3 of IQP 5401 (copied below). 

Reference ID: 2912031









ONDQA
IQA (Initial Quality/CMC Assessment) 

Page 17 of 22 

The drug substance metformin HCl specification is the same as the USP monograph. 
 

Reference ID: 2912031
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