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Initial Quality Assessment 
Division of New Drug Quality Assessment I 

Branch II 
 

OND Division:           Division of Hematology Products 
NDA:             203049 
Applicant:           Hikma Pharmaceuticals Co. Ltd., Amman,   
              Jordan 
Authorized U.S. Agent:       Exela Pharma Sciences 
Stamp Date:           28-Mar-2011 
PDUFA Date:          28-Jan-2012 
Proprietary (Brand) Name of Drug Product: N.A. 
Established Name:         Argatroban Injection 
Dosage Form(s):         Solution 
Strength(s):           100 mg/mL 
Route of Administration:       Intravenous infusion 
Proposed Indication(s): Prophylaxis or treatment of thrombosis in patients 

with heparin-induced thrombocytopenia; for 
heparin-induced thrombocytopenia undergoing 
percutaneous coronary intervention (PCI) 

Pharmacologic Class:        Direct thrombin inhibitor 
CMC Lead:  Janice Brown, Branch II/DNDQA1/ONDQA 
Chief, Branch II: Sarah Pope Miksinski, Ph.D., DNDQA1/ONDQA 
Review team recommendation:      Single reviewer 
 
             Yes   No 
ONDQA Fileability:        X    
Comments for 74-Day Letter        X  
 
CONSULTS/ CMC RELATED REVIEWS 
Consult Comment 
Biopharm/ClinPharm Reviewer requested 
CDRH Not Applicable 
EA Categorical exclusion requested  
EES Refer to attachment 1 for a list of manufacturing sites submitted 

in EES 
DMETS Labeling consult request will be sent as part of DHP request. 
Methods Validation Validation may be requested of FDA labs after test methods are 

finalized. 
Microbiology Denise Miller assigned reviewer 
Pharm/Tox To be determined by Primary Reviewer.  
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2.  Argatroban drug substance is manufactured and controlled by:  

 
3.   There is a  step manufacturing process for Argatroban drug substance.  A 

manufacturing flow diagram is reproduced in Attachment 2. 
 
4.  The applicant submitted the COA for three batches (batch no. 71070AA004, 71070AA005, 

71070AA006) of Argatroban drug substance.  All batches met the proposed acceptance 
criteria. 

 
5.  A comparative drug substance specification for and Exela is reproduced in Table 

3.2.S.4-1, Attachment 3.  The specifications for Argatroban drug substance  
 

 
DRUG PRODUCT 
 
6.  The applicant has identified a listed drug (LD) for Argatroban Injection, manufactured by 
Pfizer, Inc., NDA No. 20-883. The LD is supplied as a 2.5-mL solution in a single-use amber 
vial, with a gray flip-top cap. Each mL contains 100 mg Argatroban, 750 mg D-sorbitol, and 
1,000 mg dehydrated alcohol.  Exela’s drug product has the same active ingredient, dosage form, 
strength, route of administration, and conditions of use as Pfizer's Argatroban Injection.  The 
difference is Exela’s proposed drug product contains a different excipient than Pfizer’s approved 
Argatroban injection drug. In Exela’s formulation propylene glycol replaces D-sorbitol  

  Another change to Exela’s drug product is the quantity of dehydrated alcohol 
used in the product. Exela’s product contains  of dehydrated alcohol and where as the 
Listed Product (Pfizer’s Argatroban Injection) contains   A comparison of the 
ingredients in Exela’s Argatroban Injection, 250 mg/vial and with Pfizer’s Argatroban Injection 
is presented in the following table. 
 
Table 1: Comparison of Exela’s and Pfizer’s Argatroban Injection Formulation 
Ingredients  Exela’s Formulation  Pfizer’s Formulation  
Each vial contains: (in mg)  
Argatroban  250 250 
Dehydrated Alcohol, USP  800 1000 
D-Sorbitol USP  -- 750 
Propylene Glycol, USP 1300 -- 
Water for Injection, USP  q.s. q.s. 
 
7.  Exela Pharma Sciences, Inc. has requested a biowaiver that will be reviewed by ONDQA 
biopharmaceutics group. 
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8. Argatroban injection is available in 2.5 mL solution in single-use vials at the concentration of 
100 mg/mL. Each vial contains 250 mg of Argatroban. Argatroban Injection is intended for 
intravenous use after dilution with a compatible intravenous fluid. Argatroban injection should be 
diluted in 0.9% Sodium Chloride Injection, 5% Dextrose Injection, or Lactated Ringer’s 
Injection to a final concentration of 1 mg/mL.  The composition is reproduced in table 2.3.P.1-1. 
 
Table 2.3.P.1-1 Unit Composition for Argatroban Injection  
Ingredients  Function of 

Components  
Concentration 
(mg/mL)  

Content per vial  
(mg/Vial)  

Argatroban  Active Pharmaceutical 
Ingredient  

100  250  

Propylene Glycol, USP  520  1300  
Dehydrated Alcohol, USP  320  800  
Water for Injection, USP  Solvent  q.s.  q.s.  
 
9.  The drug product flow diagram is reproduced in Attachment 4. Argatroban Injection is a 

 product. 
 
10.  Container/Closure System - The proposed container/closure system is as follows:  
 
Component  Specifications  Suppliers  
Vial  5 mL, 20 mm Amber Finish  

 Glass Tubing  

Stopper  

Overseal  

 
11. The product should be stored at 20° to 25°C (68° to 77°F). It is protected from light by an amber 

vial and shelf carton. 
 
12.   Exela Pharma Sciences, LLC   
 
13.  STABILITY  
 
 a. Exela is requesting a 24-month expiration dating period when stored at 25±2°C for Argatroban 

Injection.  The applicant submitted 24 months of long term stability (25 ± 2°C) and six month 
data at the accelerated condition of (40 ± 2°C at 75 ± 5% RH) for three batches of Argatroban 
Injection.  The product appears to be temperature sensitive.  Long term stability results shows 
that at 24 months, the product is at the NMT w/w limit for total unspecified impurities and 
impurity for two lots (lots 821-08 and/or 820-08) and fails total unspecified impurities for lot 
812-08. Consider granting a  shelf life instead of the requested 24 months. 

 
 b. Results at accelerated conditions (40°C ± 2°C/75% ± 5% RH) shows that lot 820-08 fail the 

total impurity limit (result ).  
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 c.   Results at the intermediate conditions met the proposed acceptance criteria. 
 
 d. The applicant also performed thermal cycling study.  The study evaluated Assay values and 

did not include impurity testing so the validity of this study is questionable. 
 
 e. A photostability study was performed and surprisingly there was no significant difference in 

the assay and impurities of Argatroban, in the light-exposed samples.   Photo-degradants are 
known to form on exposure of Argatroban drug substance to light.  

 
 f. The applicant performed an in-use study to simulate the compatibility of Exela’s Argatroban 

Injection with Sodium Chloride (0.9%) Injection USP, Lactated Ringer’s Injection USP, Dextrose 
(5%) Injection, USP.  The study protocol lists the Argatroban injection manufacturer as   
Consider obtaining clarification on the manufacturer of Argatroban Injection used in this and most of 
the other stability studies.  The in-use stability should be performed with the applicant’s product.    

 
14. The formulation is relatively simple and there are no QbD aspects to the submission.  
 
DMFs
 
Supporting DMFs: 

DMF TYPE HOLDER ITEM REFERENCED COMMENTS 
II Argatroban Drug 

Substance 
DMF review needed 

III DMF review needed

III DMF review needed

III DMF review needed

Critical issues for review 
 
1. Starting Materials 
 a. The purity and quality of the starting materials and drug substance needs to be examined 

critically.  Verify appropriate specifications for carry-over impurities present in the starting 
materials to the final drug substance have been established. 

 
 b.   Verify that there is a change control strategy for any potential revisions to the 

manufacture of the proposed starting materials, including procedures for the vendor’s 
reporting of any changes in starting material manufacture to the applicant. 

 
 c.  Verify that there are validated analytical methods capable of resolving and quantifying 

impurities in the drug substance that are carried over from the proposed starting materials 
and process related impurities. 
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2. It is known that Argatroban drug substance is sensitive to light and degradants are 
formed .  Consider requesting that the applicant provide an explanation why 
their studies showed that their product is not light sensitive.  

 
3. Consider requesting a combined drug product release/stability specification. 

4.  The applicant’s proposed 24-month shelf life should be denied.  Consider granting a  month 
shelf life instead of the requested 24 months. 

 
Additional issues

Administrative: The applicant has submitted a claim for categorical exclusion under 25.31(d) 
which states that use of this product will not cause the concentration of the drug substance active 
moiety to be one part per billion (1 ppb) or greater at the point of entry into the aquatic 
environment.  The ONDQA reviewer will evaluate the categorical exclusion request. 
 
Establishment Evaluation: A full list of facilities involved in the manufacture, packaging and 
testing of argatroban injection is reproduced in attachment 1.   

Comments for 74-Day Letter:  None 
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PRODUCT QUALITY (Small Molecule) 
FILING REVIEW FOR NDA or Supplement (ONDQA)

File name: 090513-Product Quality Filing Review.doc Page 2 
Version Date: 05132009 

7.

Are drug substance 
manufacturing sites identified on 
FDA Form 356h or associated 
continuation sheet?  For each site, 
does the application list: 
• Name of facility, 
• Full address of facility including 

street, city, state, country
• FEI number for facility (if 

previously registered with FDA) 
• Full name and title, telephone, fax 

number and email for on-site 
contact person.

• Is the manufacturing 
responsibility and function 
identified for each facility?, and 

• DMF number (if applicable) 

X   

8.

Are drug product manufacturing 
sites are identified on FDA Form 
356h or associated continuation 
sheet.  For each site, does the 
application list: 
• Name of facility, 
• Full address of facility including 

street, city, state, country
• FEI number for facility (if 

previously registered with FDA) 
• Full name and title, telephone, fax 

number and email for on-site 
contact person. 

• Is the manufacturing 
responsibility and function 
identified for each facility?, and 

• DMF number (if applicable) 

X   
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