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NDA Executive Summary  

 

1. Application/Product Information  

NDA Number. 216078 

Applicant Name Celerity Pharmaceuticals, LLC 

Drug Product Name Bendamustine Hydrochloride Injection 

Dosage Form.   Injectable 

Proposed Strength(s)   100 mg/4 mL (25 mg/mL) 

Route of 
Administration   Intravenous 

Maximum Daily Dose 207.6 mg/day (120 mg/m2) 

Rx/OTC Dispensed   Rx 

Proposed Indication 

Indicated for the treatment of (i) chronic lymphocytic leukemia 
(CLL) efficacy relative to first line therapies other than 
chlorambucil has not been established and (ii) indolent B-cell 
non-Hodgkin lymphoma that has progressed during or within 
six months of treatment with rituximab or a rituximab 
containing regimen.   

Drug Product 
Description 

The drug product, Bendamustine HCl Injection, 100 mg/4 mL 
(25 mg/mL) is a sterile, clear, and colorless to yellow ready-to-
dilute solution in a multiple-dose clear glass vial.  
Bendamustine is in the alkylating agent family of medication 
and it behaves as an alkylating agent causing intra-strand and 
inter-strand crosslinks between DNA  bases. The Listed Drug 
(LD) for this NDA is BELRAPZO™ (bendamustine hydrochloride) 
injection, 100 mg/4mL (25 mg/mL).  BELRAPZO was approved 
under NDA 205580 in May of 2018.  The proposed product 
contains the same active ingredient, in the same concentration 
as the LD.  It has the same dosage form, route of 
administration and dosing regimen as the LD but differs from 
the LD in terms of its excipients (LD contains propylene glycol 
as  whereas the proposed product contains alcohol).   
 
Akin to the LD, the proposed product is designed to be diluted 
with 0.9% Sodium Chloride Injection, USP or 2.5% 
Dextrose/0.45% Sodium Chloride Injection, USP.  When diluted 
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with either 0.9% Sodium Chloride Injection, USP, or 2.5% 
Dextrose/0.45% Sodium Chloride Injection, USP, the final 
admixture is stable for 24 hours when stored refrigerated (2° 
to 8°C or 36° to 46°F) or for 3 hours when stored at room 
temperature.   
 
The current submission does not include any new data.  

Instead, the primary purpose for this submission is the 

request for full approval. 

Co-packaged product 
information N/A 

 Device information: N/A 

Storage Temperature/ 
Conditions     2 – 8 oC and protect from light 

Review Team 

Discipline  Primary  Secondary 

Drug Substance Paresma Patel Paresma Patel 

Drug Product/ 
Labeling 

Rajiv Agarwal Sherita McLamore 

Manufacturing Diane Goll Daniel Obrzut 

Biopharmaceutics Qi Zhang Qi Zhang 

Microbiology Jason God Julie Nemecek 

Other (specify): 
 
 

N/A N/A 

RBPM Dahlia Waters 

ATL Sherita McLamore 

Consults  

 

2. Final Overall Recommendation  - Approval 
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3. Action Letter Information 

a. Expiration Dating: 18-months when stored under USP refrigerated conditions (i.e. 2°C 

and  8°C) and protected from light 

 

b. Additional Comments for Action: n/a 
 

4. Basis for Recommendation: 

 

a. Summary of Rationale for Recommendation: 
 

OPQ recommends APPROVAL of NDA 216078 for commercialization of 
Bendamustine Hydrochloride Injection 100 mg/4 mL (25 mg/mL). Based on 
our evaluation of the available information, the applicant provided sufficient 
information to support an approval recommendation from the product quality 
perspective. The applicant provided adequate information on the proposed 
drug product to ensure the identity, strength, purity, and strength of the 
proposed drug product. The overall manufacturing inspection 
recommendation is approval for all the facilities associated with this 
application. The proposed labeling and labels include adequate information to 
meet the regulatory requirements. 
 

b. Is the overall recommendation in agreement with the individual 
discipline recommendations?    Yes 

 

Recommendation by Subdiscipline: 
   Drug Substance      - Adequate 
   Drug Product  - Adequate 
   Quality Labeling  - Adequate 
   Manufacturing  - Adequate 
   Biopharmaceutics - Adequate 
   Microbiology  - Adequate 

 
 Environmental Assessment:    Categorical Exclusion - Adequate 
 QPA for EA(s):     No 

5.   Life-Cycle Considerations 

Established Conditions per ICH Q12:  No 
Comments: 
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Comparability Protocols (PACMP):  No 
 

 Additional Lifecycle Comments: N/A 
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NDA Executive Summary  

 

1. Application/Product Information  

NDA Number. 216078 

Applicant Name Celerity Pharmaceuticals, LLC 

Drug Product Name Bendamustine Hydrochloride Injection 

Dosage Form.   Injectable 

Proposed Strength(s)   100 mg/4 mL (25 mg/mL) 

Route of 
Administration 

  Intravenous 

Maximum Daily Dose 207.6 mg/day (120 mg/m2) 

Rx/OTC Dispensed   Rx 

Proposed Indication 

Indicated for the treatment of (i) chronic lymphocytic leukemia 
(CLL) efficacy relative to first line therapies other than 
chlorambucil has not been established and (ii) indolent B-cell 
non-Hodgkin lymphoma that has progressed during or within 
six months of treatment with rituximab or a rituximab 
containing regimen.   

Drug Product 
Description 

The drug product, Bendamustine HCl Injection, 100 mg/4 mL 
(25 mg/mL) is a sterile, clear, and colorless to yellow ready-to-
dilute solution in a multiple-dose clear glass vial. The drug 
product is indicated for the treatment of (i) chronic 
lymphocytic leukemia (CLL) efficacy relative to first line 
therapies other than chlorambucil has not been established 
and (ii) indolent B-cell non-Hodgkin lymphoma that has 
progressed during or within six months of treatment with 
rituximab or a rituximab containing regimen.  Bendamustine is 
in the alkylating agent family of medication and it behaves as 
an alkylating agent causing intra-strand and inter-strand 
crosslinks between DNA  bases. The Listed Drug (LD) for this 
NDA is BELRAPZO™ (bendamustine hydrochloride) injection, 
100 mg/4mL (25 mg/mL).  BELRAPZO was approved under NDA 
205580 in May of 2018.  The proposed product contains the 
same active ingredient, in the same concentration as the LD.  It 
has the same dosage form, route of administration and dosing 
regimen as the LD but differs from the LD in terms of its 
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excipients (LD contains propylene glycol as  whereas 
the proposed product contains alcohol).   
 
The product is designed to be diluted with 0.9% Sodium 
Chloride Injection, USP or 2.5% Dextrose/0.45% Sodium 
Chloride Injection, USP.  When diluted with either 0.9% 
Sodium Chloride Injection, USP, or 2.5% Dextrose/0.45% 
Sodium Chloride Injection, USP, the final admixture is stable 
for 24 hours when stored refrigerated (2° to 8°C or 36° to 46°F) 
or for 3 hours when stored at room temperature.   
 
Target product profile was clearly identified and the CQAs for 
the drug product include assay, osmolality, extractables and 
leechables and particulate matter. 

Co-packaged product 
information 

N/A 

 Device information: N/A 

Storage Temperature/ 
Conditions 

    2 – 8 oC and protect from light 

Review Team 

Discipline  Primary  Secondary 

Drug Substance Kabir Shahjahan Haripada Sarker 

Drug Product/ 
Labeling 

Rajiv Agarwal Sherita McLamore 

Manufacturing Diane Goll Daniel Obrzut 

Biopharmaceutics Qi Zhang Qi Zhang 

Microbiology Jason God Julie Nemecek 

Other (specify): 
 
 

N/A N/A 

RBPM Dahlia Waters 

ATL Sherita McLamore 
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Consults  

 

2. Final Overall Recommendation  - APPROVAL 

 

4. Basis for Recommendation: 

 

a. Summary of Rationale for Recommendation: 

 

OPQ recommends APPROVAL of NDA 216078 for commercialization of 

Bendamustine Hydrochloride Injection 100 mg/4 mL. Based on our evaluation 

of the available information, the applicant provided sufficient information to 

support an approval recommendation from the product quality perspective. 

The applicant provided adequate information on the proposed drug product to 

ensure the identity, strength, purity, and strength of the proposed drug 

product. The overall manufacturing inspection recommendation is approval 

for all the facilities associated with this application. The proposed labeling and 

labels include adequate information to meet the regulatory requirements. 

 

b. Is the overall recommendation in agreement with the individual 

discipline recommendations?    Yes 

 

Recommendation by Subdiscipline: 

   Drug Substance      - Adequate 

   Drug Product  - Adequate 

   Quality Labeling  - Adequate 

   Manufacturing  - Adequate 

   Biopharmaceutics - Adequate 

   Microbiology  - Adequate 
 

 Environmental Assessment:    Categorical Exclusion - Adequate 

 QPA for EA(s):     No 

5.   Life-Cycle Considerations 

Established Conditions per ICH Q12:  No 
Comments: 
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Comparability Protocols (PACMP):  No 
 

 Additional Lifecycle Comments: N/A 
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mg/mL by 50 mL dilution for BENDEKA vs. 0.2 mg/mL to 0.7 mg/mL by 500 mL dilution 

for BELRAPZO1. 

 

The current 505(b)(2) application relies only on BELRAPZO. Unlike the LD, the proposed 

drug product contains ethyl alcohol as a  vs. propylene glycol for the LD 

(Appendix Table 1). Because of the difference in the qualitative and quantitative 

compositions with respect to a  a biowaiver under 21 CFR 320.22(b)(1) does not 

apply. The Applicant established a bridge between the proposed drug product and the LD 

under 21 CFR 320.24(b)(6). Refer to Request for Waiver of BA Study (SDN-001, Section 

1.12.15.) for detailed information, supporting figures, tables, and literatures. 

 

Summary of Key Findings in Support of the Bridging: 

 

Physicochemical Properties 

 

The comparative physicochemical properties of the proposed DP (3 registration batches, 

#0B001, 0C002, and 0C003); and the LD (#A190023), prior to dilution and after dilution 

with different diluents (500 mL of 0.9% Sodium Chloride Injection, or 2.5% 

Dextrose/0.45% Sodium Chloride Injection) are provided. 

 

The pH data confirmed that there is no difference in pH; before dilution, the pH for both, 

the proposed DP and the LD, is approximately 3.4-3.5; after dilution with different diluents, 

the pH of both products is consistently similar (approximately 3.5-3.8) measured at final 

drug concentrations of 0.2 mg/mL and 0.7 mg/mL.  

 

The osmolality data showed that the proposed DP and the LD have comparable osmolality 

in the diluted solution and no significant difference between two products (refer to Tables 

6-10 of Section 1.12.15)). At a final drug concentration of 0.2 mg/mL the osmolality for 

the proposed DP is 325-341 vs. 321-334 mOsm/Kg for the LD; at a final drug concentration 

of 0.7 mg/mL the osmolality for the proposed DP is 434-452 vs. 417-436 mOsm/Kg for 

the LD. 

 

The reported viscosity of undiluted proposed DP is 48 mPos vs. 94 mPos for the LD 

product (refer to Table 5 of Section 1.12.15). The difference in viscosity is expected since 

the proposed drug product substitutes alcohol (viscosity of 11 mP) for propylene glycol 

(viscosity of 420 mP); however, this difference is minimized because both products are 

diluted to 500 mL prior to use, and it has been demonstrated no significant difference in 

                                                            
1 The final drug concentrations in labeling of the two LDs have been revised based on all dose scenarios (25 

to 120 mg/m2) and body surface areas (1 to 3 m2), i.e., 1.85 0.49 mg/mL to 5.6 mg/mL for BENDEKA, and 

0.2 0.05 mg/mL to 0.7 mg/mL for BELRAPZO. Refer to the ClinPharm Reviews for NDA 208194-

Supplement-24 and NDA 205580-Supplement-10 for details. This Reviewer considers the drug 

concentrations of 1.85 mg/mL – 5.6 mg/mL and 0.2 mg/mL – 0.7 mg/mL (stated in the originally approved 

labels for BENDEKA® and TREANDA® [NDA 022249 approved on 03/20/2008]), acceptable for bridging 

purposes, as those concentrations represent the doses most patients would receive based on the clinical trial 

designs, and the physiochemical properties of the test product at the lower concentrations are likely to be 

similar to the LD.  
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the osmolarity after dilution. In addition, the proposed DP was found to be stable and 

comparable to LD, as all the critical parameters such as color of ready for dilution solution, 

assay, and impurities are found to be complying with proposed specifications at release 

and on stability. Refer to the Drug Product Reviews for additional CMC information. 

 

Removal of Propylene Glycol and Inclusion of Alcohol as   

Collectively, the following information support that the inlcusion of alcohol as , in 

place of propylene glycol in the LD formulation, are not expected to affect the disposition 

kinetics of bendamustine from the proposed drug product:  

1) The active ingredient for the proposed drug product is the same as that of the LD.  

2) There are no changes proposed for the dosage form, strength, and mode of 

administration, indication and dosing regimen, and dilution procedures and storage 

conditions. Both, the proposed DP and the LD must be diluted in 500 mL of of 0.9% 

Saline or 0.45% Saline/2.5% Dextrose prior to administration. Both will have the same 

concentrations of the active ingredient before and after dilution at the time 

administration to the patients. Dosing is based on the intended indication and body 

surface area of the patient (refer to Table A of the labeling). A typical patient (120 

mg/m2 and 1.73 m2) corresponds to an approximately 60-fold decrease in concentration 

of all excipients. For the largest dose and largest body surface area, this corresponds to 

a 35-fold decrease in concentration of all excipients. 

3) Results of the comparative physiochemical data demonstrate that the proposed 

formulation resulted in a solution with similar physiochemical properties (e.g., pH and 

osmolarity) as compared to the LD after appropriate dilution prior to administration 

(refer to “Comparative Physicochemical Properties” above). 

4) The removal of propylene glycol does not affect the dispostion, efficacy and safety of 

bendamustine injection, as no changes were evident following with the inclusion or 

exclusion of propylenen glycol in FDA approved bendamustaine drugs. Belrapzo and 

Treanda (both lyophilized powder and injectable solution) have same indication and 

same dosing regimen, despite having significant differences in formulations, drug 

concentrations and infusion rates. 

5) The inclusion of alcohol in the proposed formulation is unlikely to impact potential 

protein binding of bendamustine compared to the LD. Results of published literature 

showed that that alcohol appears to competitively inhibit bovine serum albumin binding 

at concentrations of 25-200 mM. The maximum daily intake of alcohol from the 

proposed drug product is 830 mg, based on the maximum daily dose (MDD) of the 

drug product (207.6 mg [120 mg/m2 and 1.73 m2]). Using the assumption that a 70 kg 

human has 5.5 L of blood, the levels of alcohol at the maximum daily dose of 

bendamustine will be ~3 mM, which is at least 8 times lower than determined level in 

the published literature.  

6) The inclusion of alcohol in the proposed formulation is not expected to affect any 

aspect of elimination kinetics of bendamustine or its metabolites, based on the 

metabolism rates of alcohol (7 g/hour). No clinical evidence and literature were found 

that alcohol would have an impact on metabolism, distribution or elimination, and 

safety of bendamustine in human subjects. 
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APPENDIX 

Table 1: Comparison of Qualitative and Quantitative Composition 

 

[Before Dilution 100 mg/4 mL] 

 
 

[After Dilution to 0.2 mg/mL] 

 
 

[After Dilution to 0.7 mg/mL] 
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