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Disclaimer
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 215331 are owned by Maia Pharmaceuticals, Inc. or are 
data for which Maia Pharmaceuticals, Inc. has obtained a written right of reference.
Any information or data necessary for approval of NDA 215331 that Maia 
Pharmaceuticals, Inc. does not own or have a written right to reference constitutes one 
of the following: (1) published literature, or (2) a prior FDA finding of safety or 
effectiveness for a listed drug, as described in the drug’s approved labeling. Any data or 
information described or referenced below from reviews or publicly available summaries 
of a previously approved application is for descriptive purposes only and is not relied 
upon for approval of NDA 215331.
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1 Executive Summary

1.1 Recommendations

Recommending approval. 

1.1.1 Approvability

There are no unresolved pharmacology/toxicology issues.

1.1.2 Additional Non Clinical Recommendations

None

1.1.3 Labeling

The label of this product will be comparable to that of the listed drug, Velcade, for the 
pharmacology/toxicology related sections.  See the approved label.

1.2 Brief Discussion of Nonclinical Findings

The efficacy and safety evaluation of Bortezomib  Injection (Maia Pharmaceuticals, 
Inc.) relies on the FDA’s previous finding of safety and effectiveness for the listed drug 
(LD), Velcade (NDA 021602), as described in the drug’s approved labeling.  One new 
toxicology study to investigate the hemolysis effect of Maia pharmaceutical’s bortezomib 
was submitted to the current NDA.  

Information regarding the formulation and the chemical evaluation of the drug product 
for Bortezomib  Injection compared with the LD Velcade are summarized below.  
These items included the contents and levels of specified impurities and excipients, and 
the level of the  dimethyl sulfoxide (DMSO). From a pharmacology/toxicology 
perspective, no safety concerns related to the specifications of the drug substance and 
drug product (related substances, residual solvents, excipients, and/or elemental 
impurities) have been identified. The in vitro study submitted and reviewed 
demonstrated that Maia’s bortezomib injection was void of hemolytic potential in human 
whole blood. 

There are no pharmacology/toxicology issues to preclude the approval of Bortezomib 
Injection.
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2 Drug Information

2.1 Drug

2.1.1 CAS Registry Number

179324-69-7

2.1.2 Generic Name

Bortezomib

2.1.3 Code Name

ABZM

2.1.4 Chemical Name

[(1R)-3-Methyl-1-({(2S)-3-phenyl-2-[(pyrazin-2-yl carbonyl) amino]propanoyl} 
amino)butyl]boronic acid

2.1.5 Molecular Formula/Molecular Weight

C19H25BN4O4/384.24 (anhydrous); 402.24 (monohydrate)

2.1.6 Structure

2.1.7 Pharmacologic class

Proteasome inhibitor

2.2 Relevant IND/s, NDA/s, and DMF/s

NDA 021602 (Listed drug: Velcade, Millennium Pharmaceuticals, Inc)
DMF  for CMC of drug substance
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Based on the recommended human dose of 1.3 mg/m2, the maximum daily dose for 
bortezomib is 2.34 mg, using 1.8 m2 as the body surface area.  The proposed 
specification for an individual specified impurity in the drug product is NMT % and in 
line with the ICH Q3B threshold for the maximum daily dose at  mg.

Elemental impurities
The elemental impurities content of the drug substance affects the elemental impurities 
content of the finished drug product.  Since no detectable elemental impurities are in the 
drug substance, the content of elemental impurities in the drug product will not be 
remarkable.
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2.4.2 Comment on Novel Excipients

There are no novel excipients.

2.5 Proposed Clinical Population and Dosing Regimen

Clinical population: Identical to what has been described in the label for Velcade; briefly, 
for the treatment of adult patients with multiple myeloma (MM) and mantle cell 
lymphoma (MCL).
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See the label of Bortezomib Injection for additional information.

2.6 Regulatory Background

Bortezomib has been well-studied and approved for multiple indications.  The current 
NDA 215331 relies on the FDA’s previous finding of safety for the listed drug Velcade 
(NDA 021602) and proposes similar indications as those for Velcade.

3 Studies Submitted

3.1 Studies Reviewed 

 Special toxicology study:
Study #8441821 (  Study #): Bortezomib  injection: assessment of 
hemolytic potential using an in vitro test method with human whole blood (eCTD, 
Module 4)

3.2 Studies Not Reviewed 

None.

3.3 Previous Reviews Referenced

Reviews Referenced

NDA 021602

Nonclinical supporting data
Pharmacology, pharmacokinetics/ADME/Toxicokinetics and toxicology studies of 
bortezomib were reviewed under NDA 021602.  

10 Special Toxicology Studies
Study title: Bortezomib  Injection: assessment of hemolytic potential using 
an in vitro test method with human whole blood 

Reference ID: 4984072

(b) (4) (b) (4)

(b) (4)



NDA # 215331 Reviewer: Shwu-Luan Lee, PhD

16

Study no.:  Study No. 8441821
Study report location: eCTD, Module 4 

Conducting laboratory and location:
Date of study initiation: June 16, 2020

*GLP compliance: Yes
*QA statement: Yes

Agents/Vehicles, lot #, and/or % purity
Agent Batch/Lot Number Purity
aBortezomib  Injection 1 mg/mL BORDD1019 99.5%
aBortezomib  Injection 2.5 mg/mL BORDD1019 100.9%
Reference article: Velcade (bortezomib) for 
Injection, 3.5 mg/vial

227919 Not available

Saline control (diluent for reference article)
0.9% sodium chloride for injection

05-139-DK Not available

aThe test article was provided as a pre-formulated solution at concentrations of 1 mg/mL and 2.5 mg/mL

Vehicle Lot number Composition
Vehicle 1: Placebo for Bortezomib 

 Injection, 1 mg/mL
NB-20-008/66-B 10 mg/mL Mannitol, 20 mg/mL Dimethyl 

sulfoxide, 0.8 mg/mL Sodium Acetate 
Anhydrous; adjusted to pH  with 
sodium hydroxide and/or hydrochloric acid, as 
applicable, q.s. to 1.0 mL with sterile water for 
injection (provided by the Sponsor)

Vehicle 2: Placebo for Bortezomib 
 Injection, 2.5 mg/mL

NB-20-008/66-A 25 mg/mL Mannitol, 22 mg/mL Dimethyl 
sulfoxide, 0.8 mg/mL Sodium Acetate 
Anhydrous; adjusted to pH  with 
sodium hydroxide and/or hydrochloric acid, as 
applicable, q.s. to 1.0 mL with sterile water for 
injection (provided by the Sponsor)

Key Study Findings

 At the bortezomib final concentration of 5000 ng/mL, the mean % hemolysis for 
Bortezomib  Injection (1 mg/mL or 2.5 mg/mL product), Velcade (adjusted to 1 
mg/mL or 2.5 mg/mL), and corresponding vehicles ranged between 0.17%-0.19% for 
the 1 mg/mL concentration and 0.15%-0.17% for the 2.5 mg/mL concentration.

 Under the study conditions, the Bortezomib  Injection samples were considered 
negative for hemolysis. 

Bortezomib  Injection (1 mg/mL and 2.5 mg/mL bortezomib, test product), the 
reference product Velcade at corresponding concentrations, saline (negative control) 
and 1% saponin (positive control) were incubated with whole human blood (from a 
single donor) for 30-35 minutes at ~37 °C.  To obtain the final concentration of 
bortezomib at 5000 ng/mL, 0.005 mL of 1 mg/mL Bortezomib  Injection () or 
Velcade and 0.002 mL of 2.5 mg/mL Bortezomib  Injection () or Velcade were each 
added to 0.5 mL of whole human blood and diluted to 1 mL (the final assay volume) with 
0.9% saline.
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The hemoglobin index (approximate hemoglobin content in mg/dL) of the supernatant 
was determined. The % hemolysis was calculated by comparing the hemoglobin 
content of the supernatant to that of the donor, after accounting for the sample dilution 
factor.  Test samples were considered negative for hemolysis if the % hemolysis value 
was less than 10%, and positive for hemolysis if the % hemolysis value was greater 
than 25%.5 

In the current study, the saline negative controls demonstrated % hemolysis values of 
less than 10%, while the Saponin positive controls resulted in >25% hemolysis, thus 
meeting the study acceptance criteria.

Results:

Table 9: Hemolytic Effects of Bortezomib  Injections in Human Whole Blood

5 Amin and Dannenfelser, J Pharm Sci, 95(6), 1173-1176, 2006.
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† = Calculated using a dilution factor of 2 and Hb content of donor of 12,800 mg/dL.
(Table from the Applicant)

Reference ID: 4984072



--------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically. Following this are manifestations of any and all
electronic signatures for this electronic record.
--------------------------------------------------------------------------------------------
/s/
------------------------------------------------------------

SHWU LUAN LEE
05/14/2022 08:54:47 AM

BRENDA J GEHRKE
05/14/2022 10:58:23 AM

Signature Page 1 of 1

Reference ID: 4984072




