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BIOPHARMACEUTICS REVIEW 
Office of New Drug Quality Assessment 

Application No.:  NDA 205004 
Submission Date: November 30, 2012 

 
Reviewer:  Kelly M. Kitchens, Ph.D. 

Division: Division of Hematology 
Products 

Team Lead:   
Angelica Dorantes, Ph.D. 
 

Applicant: Fresenius Kabi USA, LLC 
Acting Supervisor:  
Richard Lostritto, Ph.D. 
 

Trade Name:  None proposed  Date 
Assigned: December 3, 2012 

Established Name:  Bortezomib for Injection Date of 
Review:  April 8, 2013 

Indication:  

Indicated for treatment of 
patients with multiple myeloma 
or with mantle cell lymphoma 
who have received at least one 
prior therapy. 

Formulation/ 
strengths 

Sterile lyophilized/ 
3.5 mg/vial 

Route of 
Administration Intravenous 

 
Type of Submission:  Original New 
Drug Application 505(b)(2) 

Type of Review: Biowaiver Request 
 
SUMMARY: 
 
Background: Bortezomib for Injection is being developed as a sterile lyophilized solid (powder 
or cake) containing 3.5 mg bortezomib in a 10 mL vial, and is indicated for treatment of patients 
with multiple myeloma or with mantle cell lymphoma who have received at least one prior 
therapy. The reference listed drug (RLD) for Bortezomib for Injection is Velcade® (bortezomib) 
for Injection (NDA 021602), which has the same indication as Bortezomib for Injection. 
Velcade® (bortezomib) for Injection is approved for intravenous or subcutaneous route of 
administration at concentrations of 1 mg/mL or 2.5 mg/mL, respectively.1  After reconstitution to 
1.0 mg/mL with commercially available 0.9% Sodium Chloride Injection, USP, Bortezomib for 
Injection is intended for 3-5 second bolus intravenous route of administration.  
 
Submission: NDA 205-004 is a 505(b)(2) submission in which the Applicant is requesting a 
waiver for the requirement to provide in-vivo bioavailability/bioequivalence studies as per 21 
CFR § 320.22(d). 
 
Review: The Biopharmaceutics review is focused on the evaluation and approvability of the 
information submitted to support the biowaiver request.  
                                                 
1 Drugs@FDA, http://www.accessdata fda.gov/drugsatfda docs/label/2012/021602s031s032lbl.pdf  

Reference ID: 3296983



 2

 
The proposed drug product formulation contains the same active ingredient in the same 
concentration as the RLD. However, boric acid and glycine were used as excipients in the 
proposed drug product formulation, instead of mannitol, which was used as the only excipient in 
the RLD. The Applicant submitted evidence to demonstrate that the physiological disposition of 
the proposed drug product does not differ from that of the RLD product in the absence of 
mannitol and inclusion of glycine. In addition, comparative osmolarity data was submitted for the 
proposed drug product and the RLD. 
 
RECOMMENDATION:  
 
The evidence that the different composition of Bortezomib for Injection compared to that of the 
RLD, Velcade®, does not affect the physiological disposition of the proposed drug product is 
lacking.  Therefore, the waiver for in-vivo bioavailability/bioequivalence studies cannot be 
granted. To support the approval of the biowaiver, the Applicant should adequately address the 
following request:  

• You have not provided adequate supportive information demonstrating that the 
physiological disposition of your proposed drug product does not differ from that of the 
reference listed drug product in the absence of mannitol and inclusion of glycine. To 
support the approval of the biowaiver, submit a strong justification and evidence that the 
removal of mannitol and inclusion of glycine does not have any effect on the physiological 
disposition of your proposed drug product. You may include literature references to 
support your justification. 

From the Biopharmaceutics perspective, a COMPLETE RESPONSE (CR) is recommended for 
NDA 205004 for Bortezomib for Injection at this time.  The above request should be included in 
the CR letter. 
 
 
 

Signature                                                                  Signature   
Kelly M. Kitchens, Ph.D.                                          Angelica Dorantes, Ph.D.   
Biopharmaceutics Reviewer                                      Biopharmaceutics Team Leader  
Office of New Drug Quality Assessment                  Office of New Drug Quality Assessment 

 
cc. RLostritto. 
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A 74-day letter was issued to the Applicant on February 13, 2013, which identified 
potential review issues from the Biopharmaceutics perspective. The Applicant submitted 
responses to the potential review issues on March 21, 2013. 
 
(The potential review issue #1 was issued and reviewed by the Product Quality 
Microbiology Reviewer, Dr. Erika Pfeiler). 
 
Potential review issue #2: Submit justification that in the absence of mannitol and 
inclusion of glycine, the physiological disposition of the proposed drug product is not 
different than that of the RLD product. 

 
Applicant’s response to potential review issue #2:  
Glycine is a non-essential amino acid that is biosynthesized in human body from serine in 
the reaction catalyzed by glycine hydroxymethyltransferease. Glycine is needed for the 
synthesis of porphyrins, purine base, glutathione and bile salts, detoxification of benzoic 
acid, and, especially, synthesis of collagen and other proteins. The composition of glycine 
in collagen is approximately one-third of the total amino acid residues present. An 
estimate of total glycine biosynthesis in humans at 3 g/day is reported in literature. See 
MELENDEZ 2009. 
 
The proposed drug product contains Bortezomib at 3.5 mg/vial and glycine at 25 mg/vial. 
Upon injection of the drug product for  mg maximum bortezomib daily dose, a patient 
also receives from the proposed drug product the maximum amount of glycine at  
mg/day, which is only a small fraction ( %) of the estimated daily glycine biosynthesis 
in humans at 3 g/day. 

 
Based on the above information, it is very unlikely that glycine in the proposed drug 
product will have a significant influence on normal physiological condition to the extent 
that would affect the drug disposition any differently than that of the RLD. 

 
In addition, cumulative evidence provided in the original submission, supporting 
bioequivalence between the two products, has shown that RLD in the reconstituted 
solution is present in the same form as that found in the reconstituted solution of the 
proposed drug product. The small dose of mannitol (  mg) in the RLD is not enough 
to induce changes in physiological condition of human body (refer to Response #3 below 
on osmolality). Therefore, the presence or absence of mannitol should not have any 
significant effect on the physiological disposition of the drug. 
 
Biopharmaceutics Reviewer comments: 

• The Applicant indicated that the amount of glycine administered  mg/day) in 
the maximum daily dose of the proposed drug product is negligible compared to 
the approximately 3 g glycine that is biosynthesized in humans per day.  

• The Applicant also suggests that the removal of mannitol from the proposed drug 
product composition should not affect the physiological disposition of the drug 
since mannitol inclusion in the RLD composition does not affect the physiological 
disposition of the drug. 

Reference ID: 3296983
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Overall Assessment for Issue #2:  Inadequate 
The Applicant’s response to potential review issue #2 is not acceptable. The Applicant 
will be requested to submit stronger justification that the removal of mannitol and 
inclusion of glycine does not affect the physiological disposition of the drug product. 
 
 
Potential review issue #3: Submit comparative physicochemical property data, such as 
osmolarity of the proposed drug product and the RLD product. The comparative data 
for the proposed drug product and RLD product should be provided using at least 3 
production lots, if available, of the proposed drug product, and 3 commercial lots of the 
RLD product. The measurements should be done in triplicate for each lot tested. 
 
Applicant’s response to potential review issue #3:  
Since 0.9% Sodium Chloride Injection, USP is used for reconstitution of the drug 
products as recommended by the RLD (Velcade®) product insert, the resulting 
reconstituted solutions of each drug product are expected to be slightly hypertonic. 
 
FK USA results for testing done in triplicate for the proposed drug product and the RLD 
are summarized on page 5 in the following TABLE I: Comparison of Osmolality of Drug 
Product Reconstituted Solutions, Normal Saline Solution and Parenteral Hypertonic 
Saline Solutions. 
 
Osmolality of the proposed drug product is 430-450 mOsmol/kg and of the RLD is 332 – 
343 mOsmol/kg. These results are slightly higher than a normal physiological osmolarity 
range of 280-310 mOsmol/L, but are lower than 600 mOsmol/L where potential vein 
damage might become a caution for concern. Please note that the results are much lower 
than results of 1,027 – 1711 mOsmol/L for hypertonic parenteral solutions of 3% and 5% 
Sodium Chloride Injection, USP, administered intravenously for fluid and electrolytes 
replenishment as reported in literature. Please see references SODIUM CHLORIDE 3-5 
PERCENT and DAILY MED – SODIUM CHLORIDE and HYPOTONIC SALINE 
INFO. 
 
In addition, the maximum IV bolus injection volume of the Bortezomib drug products 
(  mL for the maximum daily dose of  mg) is much smaller than the infusion volume 
of 3% or 5% Sodium Chloride Injection, USP administered at 100 mL/hr (maximum 400 
mL/day) to cause changes in physiological parameters in the body (e.g., cellular 
dehydration, sensitization of osmo receptors, stimulating secretion of the antidiuretic 
hormone, increasing retention of body fluid, etc.). 

 
Based on the above information, it is very unlikely that the small  mL IV bolus 
injection volume of the proposed drug product having relatively low osmotic pressure of 
430-450 mOsmol/kg will significantly alter physiological parameters of the body in a 
different manner than the RLD which has similar osmotic pressure. 
 
Other physicochemical properties (pH, viscosity, surface tension) are not expected to 
have a significant influence on the absolute bioavailability of either the proposed drug 

Reference ID: 3296983
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product or the RLD. The pH results of the proposed drug product were provided and 
discussed in the original submission (pH ) and are within the range of the RLD 
recommended diluent (pH ). Neither the proposed drug product nor the RLD 
contain a viscosity imparting agent or a surfactant. The RLD contains mannitol and the 
proposed drug product contains glycine and boric acid. In addition, the total excipient 
content quantity is similar for the proposed drug product (35.5 mg/vial) and the RLD (35 
mg/vial). Therefore, viscosity and surface tension of the proposed drug product and the 
RLD are not expected to be different or have significant effect on absolute bioavailability 
and the drug disposition in the body. 
 
TABLE I: Comparison of Osmolality of Drug Product Reconstituted Solutions, Normal Saline 
Solution and Parenteral Hypertonic Saline Solutions 

 
 
Biopharmaceutics Reviewer comments: 

• The mean osmolality of the proposed drug product (439 mOsmol/kg) is 29.5% 
greater than the mean osmolality of the RLD (339 mOsmol/kg). These results do 
not demonstrate that the proposed drug product has comparable osmolality to the 
RLD. 

Reference ID: 3296983
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• The Applicant provided references that report the osmolarity of 3% and 5% 
Sodium Chloride Injection, USP, as between 1027 – 1711 mOsmol/L, which is 
much greater than the osmolarity of the proposed drug product. 

• The Applicant also indicated that the volume of the proposed drug product 
administered is much smaller than that of 3% and 5% Sodium Chloride Injection, 
USP. The recommended starting dose of bortezomib is 1.3 mg/m2, equivalent to 
approximately  mL of bortezomib, and is administered twice weekly 
during cycles 1-4, and once a week during cycles 5-9. The recommended 
maximum daily dose of 3% and 5% Sodium Chloride Injection, USP is 400 
mL/day. 

• In addition, this reviewer consulted with the Division of Hematology Products 
Clinical Reviewer to inquire if the higher osmolarity of the proposed drug product 
presents any safety concerns.  The Clinical Reviewer, Karen McGinn, MSN, 
CRNP, indicated that the proposed drug product is not expected to disrupt blood 
vessels since the osmolality results are less than 500 mOsmol/kg. 

• The pH results for the proposed drug product at accelerated storage conditions (1, 
2, 3, and 6 months at 40±2°C/75±5% RH) and long term storage conditions (3, 6, 
9, 12, and 18 months at 25±2°C/60±5% RH) are 5.7 – 5.8 and 5.5 – 5.9. These pH 
values are within the pH range of the RLD in water (2.0 – 6.5) and the pH range 
of the reconstitution diluent, 0.9% Sodium Chloride Injection, USP ). 
The pH values of the proposed drug product are comparable to those of the RLD. 

 
Overall Assessment for Issue #3:  Satisfactory 
The Applicant’s response to potential review issue #3 is adequate and acceptable. 
 
 
RECOMMENDATION: 
 
The evidence that the different composition of Bortezomib for Injection compared to that 
of Velcade® does not affect the physiological disposition of the proposed drug product is 
lacking.  Therefore, the waiver for in-vivo bioavailability/bioequivalence studies cannot 
be granted.  To support the approval of the biowaiver, the Applicant should adequately 
address the following request:  
 
Your response to potential review issue #2 does not demonstrate that the physiological 
disposition of your proposed drug product does not differ from that of the reference listed 
drug product in the absence of mannitol and inclusion of glycine. Submit a strong 
justification and evidence that the removal of mannitol and inclusion of glycine does not 
affect the physiological disposition of the drug product. You may include literature 
references to support your justification. 

From the Biopharmaceutics perspective, at this time a COMPLETE RESPONSE is 
recommended for NDA 205004 for Bortezomib for Injection.  The above request should 
be conveyed to the Applicant in the Complete Response letter. 
 

Reference ID: 3296983
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Product Quality Microbiology Review 
 

05 April 2013 
 

 
NDA:  205004  
 
Drug Product Name 

Proprietary: None listed 
Non-proprietary: Bortezomib for Injection 

 
Review Number: 1 
 
 
Dates of Submission(s) Covered by this Review 

Submit Received Review Request Assigned to Reviewer 
30 NOV 2012 03 DEC 2012 07 DEC 2012 12 DEC 2012 
21 MAR 2013 21 MAR 2013 N/A N/A 

 
Applicant/Sponsor 

Name: Fresinius Kabi USA, LLC 
Address: 1501 East Woodfield Road, Suite 300E, Schaumburg, IL  
60173 
Representative: Aditi Dron 
Telephone: 847-330-3898 

 
Name of Reviewer: Erika Pfeiler, Ph.D. 
 
Conclusion: Recommend Approval 
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Product Quality Microbiology Data Sheet 

 
A. 1. TYPE OF SUBMISSION: 505(b)(2) 

 
2. SUBMISSION PROVIDES FOR: Initial marketing of a sterile drug 

product 
 

3. MANUFACTURING SITE:   
Fresenius Kabi USA, LLC 
3159 Staley Road 
Grand Island, NY  14072 
 
4. DOSAGE FORM, ROUTE OF ADMINISTRATION AND 

STRENGTH/POTENCY:  
Sterile lyophilized powder in a 10 ml glass vial 
3.5 mg/vial, diluted to 1 mg/ml with sterile 0.9% sodium chloride 
 
5. METHOD(S) OF STERILIZATION:  

 
 
6. PHARMACOLOGICAL CATEGORY: treatment of patients with 

multiple myeloma or with mantle cell lymphoma 
 

B. SUPPORTING/RELATED DOCUMENTS:  
Microbiology Review 9 of DMF  (DARRTS Date 13 December 2011) 

 
C. REMARKS: This application was submitted in the eCTD format. 
 
 
filename: N205004R1.doc 
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Executive Summary 
 

I. Recommendations 
 
A. Recommendation on Approvability – Recommend approval on 

the basis of product quality microbiology. 
 
B. Recommendations on Phase 4 Commitments and/or 

Agreements, if Approvable – N/A 
 

II. Summary of Microbiology Assessments 
 

A. Brief Description of the Manufacturing Processes that relate to 
Product Quality Microbiology – Product is sterilized  

. 
 
B. Brief Description of Microbiology Deficiencies – N/A 
 
C. Assessment of Risk Due to Microbiology Deficiencies – N/A 
 

III. Administrative 
 

A. Reviewer's Signature _____________________________ 
     Erika Pfeiler, Ph.D. 
 
B. Endorsement Block_____________________________ 
     Stephen Langille, Ph.D. 

Senior Microbiology Reviewer 
 
C. CC Block 

N/A 

Reference ID: 3288886
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