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NDA Executive Summary  

 

1. Application/Product Information  

NDA Number.   215033  

Applicant Name Apotex Inc. 

Drug Product Name Bendamustine HCl 

Dosage Form.   Injection 

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

Route of 
Administration   Intravenous 

Maximum Daily Dose  mg/day 

Rx/OTC Dispensed   Rx 

Proposed Indication 

Bendamustine is indicated for the treatment of Chronic 
Lymphocytic Leukemia (CLL) and Indolent B-cell non-
Hodgkin lymphoma (NHL) that has progressed during or 
within 6 months of treatment with rituximab or a rituximab-
containing regimen. 

Drug Product 
Description 

Bendamustine is a small achiral molecule that is manufactured 
by MSN Laboratories Private Limited of India (US agent Dr. 
Kondal Reddy Bairy).  The drug product, Bendamustine HCl 
Injection,100 mg/4 mL (25 mg/mL) is supplied as a clear 
colorless to pale yellow, ready to dilute sterile solution in a 
multiple-dose vial.  The drug product formulation is for the 
most part non-aqueous and contains no preservatives.   
 
The proposed product, like the listed drug, is designed to be 
diluted with 0.9% Sodium Chloride Injection, USP, or 2.5% 
Dextrose/0.45% Sodium Chloride Injection, USP.  The final 
admix is stable for up to 24 hours when stored refrigerated or 
up to 3 hour when stored at room temperature (see USPI).   The 
Naming of Drug Products Containing Salt Drug Substances 
Guidance for Industry states that “…In such cases, when the 
monograph title contains the specific salt form of the active 
moiety, the strength of the product or preparation also is 
expressed in terms of the specific salt form”. The listed drug 
follows this exception. Accordingly, the proposed product will 
follow this exception as well. 
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The current submission does not include any significant new 
data.  Instead, the primary purpose for this submission is 

the extension of shelf life for the drug product and a request 

for full approval. 

Co-packaged product 
information N/A 

 Device information: N/A 

Storage Temperature/ 
Conditions 

20°C to 25°C (68°F to 77°F)  
 15°C and 30°C (59°F to 86°F). 

Review Team 

Discipline  Primary  Secondary 

Drug Substance Kabir Shahjahan Haripada Sarker 

Drug Product/ 
Labeling 

Rajiv Agarwal Sherita McLamore 

Manufacturing Yifan Wang Zhaoyang Meng 

Biopharmaceutics N/A N/A 

Microbiology Julie Nemecek Bryan Riley 

Other (specify): 
 
 

N/A N/A 

RBPM 
Dahlia Walters 
 

ATL Sherita McLamore 

Consults N/A 

 

2. Final Overall Recommendation  - Approval 

3. Action Letter Information 

a. Expiration Dating: 24 months when stored at 2-8℃ 
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b. Additional Comments for Action: N/A 
 

4. Basis for Recommendation:  

a. Summary of Rationale for Recommendation: 
OPQ recommends APPROVAL of NDA 215033 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 - N/A 
   Microbiology  - Adequate 

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

5.   Life-Cycle Considerations 

Established Conditions per ICH Q12:  No 
Comments: 

 

Comparability Protocols (PACMP):  No 
Comments: 

 
 Additional Lifecycle Comments: N/A 

 

Reference ID: 5093635



Sherita
McLamore

Digitally signed by Sherita McLamore
Date: 11/13/2022 12:39:16PM
GUID: 503257950000415755492db5bb8b1a5c

Reference ID: 5093635

9 Page(s) has been Withheld in Full as b4 (CCI/TS) 
immediately following this page 







Rajiv
Agarwal

Digitally signed by Rajiv Agarwal
Date: 10/27/2022 11:12:12AM
GUID: 504fa29c0000100b83d3aaa4905783c1

Sherita
McLamore

Digitally signed by Sherita McLamore
Date: 10/27/2022 11:27:57AM
GUID: 503257950000415755492db5bb8b1a5c

Reference ID: 5093635

15 Page(s) has been Withheld in Full as b4 (CCI/TS) 
immediately following this page 







Bryan
Riley

Digitally signed by Bryan Riley
Date: 10/20/2022 11:35:49AM
GUID: 503450f200004f5816a1d3ae902b5e91

Julie
Nemecek

Digitally signed by Julie Nemecek
Date: 10/20/2022 10:43:01AM
GUID: 5277e82100088e39e79f3393e72134cf

Reference ID: 5093635



Dahlia A.
Walters

Digitally signed by Dahlia A. Walters
Date: 11/13/2022 12:51:34PM
GUID: 549378e2002d59c90ffeba218024f890

Reference ID: 5093635



















Sherita
McLamore

Digitally signed by Sherita McLamore
Date: 3/08/2022 07:47:09PM
GUID: 503257950000415755492db5bb8b1a5c

Reference ID: 4949676

56 Pages have been Withheld in Full as b4 (CCI/TS) 
immediately following this page 





























Rajiv
Agarwal

Digitally signed by Rajiv Agarwal
Date: 1/25/2022 09:06:39AM
GUID: 504fa29c0000100b83d3aaa4905783c1

Anamitro
Banerjee

Digitally signed by Anamitro Banerjee
Date: 1/25/2022 10:42:33AM
GUID: 5075764700003844b7bc89632228509f

Reference ID: 4949676

16 Pages have been Withheld in Full as b4 (CCI/TS) 
immediately following this page 





 Page 2               

 

 

The Applicant established a scientific bridge under 21 CFR 320.24(b)(6) between the 

proposed drug product, Bendamustine Hydrochloride 100 mg/4 mL (25 mg/mL) for 

intravenous administration and the relied-upon listed drug, Belrapzo® (bendamustine 

hydrochloride) 100 mg/4mL (25 mg/mL) based on the following: 

 

• The proposed drug product is intended for intravenous administration upon 

dilution. 

• The proposed drug product contains the same active moiety (bendamustine), route 

of administration (IV) as the LD, Belrapzo® (bendamustine hydrochloride) 100 

mg/4mL (25 mg/mL)).  

• The administered volumes are identical and the concentration range of active 

ingredient per mL upon dilution (with 0.9 % sodium chloride injection, USP; or 

2.5% Dextrose+0.45% Sodium Chloride Injection, USP) 0.05 mg/mL to 0.7 

mg/mL) is identical to the LD concentration after dilution. 

• The Applicant provided a comparison of the physicochemical properties of the 

proposed product and the LD, after dilution to 0.05 mg/mL, 0.2 mg/mL, 0.6 

mg/mL and 0.7 mg/mL. The pH and osmolality of the proposed drug product, 

after dilution are similar to the pH and osmolality of the LD after dilution at the 

same concentrations. 

• The proposed and the LD products are intended to be used for the same 

indication, same route of administration and same dosing regimen at the same 

concentrations. 

• The differences in excipients quantitative and qualitative composition of the 

proposed product (Absolute Ethanol) compared to the LD (Propylene Glycol) is 

justified to ensure the stability and solubility of the drug substance in the solution. 

• The minor differences in the excipient concentration (sodium hydroxide and 

polyethylene glycol 400) are not likely to affect the disposition kinetics of 

bendamustine hydrochloride. 

  

Therefore, the disposition kinetics of bendamustine hydrochloride should be similar from 

these two products [Bendamustine Hydrochloride Injection, 25 mg/mL (100 mg/4 mL in 

each vial) and the LD Belrapzo® (bendamustine hydrochloride) product, 100 mg/4mL (25 

mg/mL) in a multiple-dose vial].  

 

The proposed Bendamustine Hydrochloride Injection 100 mg/4 mL (25 mg/mL) 

formulation contains Absolute Ethanol at a concentration below the levels of currently 

approved products, therefore does not raise any safety concerns and is not expected to alter 

the pharmacokinetics of Bendamustine. The Applicant provided justification and published 

literature that supported the claim that the removal of Propylene Glycol3 and addition of 

Absolute Ethanol does not alter the disposition kinetics of the drug substance. 
                                                            
3 Note: As per the label description of a similar product for bendamustine hydrochloride approved under 

NDA 022249 as Treanda®, lyophilized powder for injection (25mg/mL or 100 mg/Vial) does not contain 

Propylene Glycol (PG) and therefore, bendamustine disposition kinetics are not expected to be impacted by 

removal of PG. https://www.accessdata.fda.gov/drugsatfda docs/label/2021/022249s025lbl.pdf (page 14, 

section 11 Description). 
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Therefore, based on the totality of the information provided, the proposed drug product, 

Bendamustine Hydrochloride, 25 mg/mL for intravenous administration is adequately 

bridged to the listed drug (LD), Belrapzo® (bendamustine hydrochloride)100 mg/vial (25 

mg/mL) in accordance with 21 CFR §320.24(b)(6) and an in vivo pharmacokinetic study 

is not needed. 

 

Recommendations: From a Biopharmaceutics perspective, NDA 215033 for 

Bendamustine Hydrochloride Injection 100 mg/4 mL (25 mg/mL) in a multiple-dose vial 

is recommended for APPROVAL. 
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List of Submissions Being Assessed: 

Document(s) Assessed Sequence Date Received 

Original Submission 0002 06/08/2021 

Minor Labeling Amendment 0009 10/28/2021 

Response to Information Request 0010 12/13/2021 

 

SUBMISSION: 

 

Apotex Inc. submitted the current NDA4 for Bendamustine Hydrochloride Injection 100 

mg/4 mL (25 mg/mL) intravenous infusion use under section 505(b)(2) of the Federal 

Food, Drug, and Cosmetic Act. The 505(b)(2) application relies on FDA’s findings of 

safety and effectiveness for the listed drug (LD), Belrapzo® (bendamustine hydrochloride) 

product, 25 mg/mL for injection, 100 mg/vial (for intravenous administration) marketed 

by Eagle Pharmaceuticals Inc. under the approved NDA 205580. 

 

BIOPHARMACEUTICS REVIEW: 

 

The LD, NDA 205580, Belrapzo® (bendamustine hydrochloride) is supplied as a sterile, 

clear, and yellow ready-to-dilute 100 mg/4 ml (25mg/mL) injection solution in a multiple 

dose glass vial. The LD is intended for intravenous infusion and specified in Belrapzo® 

product label, must be diluted in 500 mL of either 0.9% sodium chloride, USP; or 2.5% 

Dextrose+0.45% Sodium Chloride Injection, USP.  

The LD final concentrations in the admixture were approved to be within the range of 0.2 

mg/mL to 0.7 mg/mL, which is revised in October 2021 Label revision to a range of 0.05 

mg/mL to 0.7 mg/mL of Bendamustine Hydrochloride in the infusion bag prior to 

intravenous administration over 30 minutes. 

Apotex Inc. developed a ready to dilute liquid dosage form of Bendamustine Hydrochloride 

100 mg/4 mL (25 mg/mL) injection solution in a multiple dose vial, which is intended to 

be used for the same indication, same route of administration and same dosing regimen at 

same concentrations. Apotex’s proposed formulation differs from the LD in qualitative and 

quantitative composition of excipients. The proposed formulation contains Absolute 

Ethanol as  and omits propylene glycol used in the LD formulation. The 

Applicant stated that the difference in excipients between the proposed formulation and 

LD does not impact the safety and efficacy of the proposed product. The Applicant 

provided supportive information and comparison between the proposed drug product and 

the LD along with additional justification/information to support their bridge request. 

 

                                                            
4 In the Pre-NDA meeting preliminary comments conveyed on 10/09/2020 to the Applicant, 

the Agency indicated that a scientific bridge can be established between the proposed and 

 the LD to Belrapzo® in the current NDA. 
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Table 1 below provides a side-by-side comparison, demonstrating that the conditions of 

use, active ingredient, route of administration, final dosage form, the total volume and 

method of dilution for administration, strength and physico-chemical properties of the 

proposed drug product are similar to those of the LD. 

 

Table 1: The side-by- side comparison of the LD and proposed drug  

product before dilution 
 

Formulation Composition 

Listed Drug: 

BELRAPZO® 

(bendamustine HCl) 

injection 25 mg/mL (100 

mg/4 mL) 

Apotex Proposed 

Product: 

Bendamustine 

Hydrochloride 

Injection 25 

mg/mL (100 mg/4 

mL) 

Ingredient Amount/vial Amount/vial 

Bendamustine HCl 100 mg* 100 mg 

Monothioglycerol, NF 20 mg* 20 mg 

Propylene Glycol, USP 0.4 mL* NONE 

Absolute Ethanol (100%), USP NONE 152 mg 

Sodium hydroxide ** QS 0.32 mg 

Polyethylene Glycol 400 (PEG 

400), NF 

QS to 4 mL* 

 

 

 
* Information is from Label Claim  

** As per DailyMed label information 
 

The Applicant’s proposed formulation of Bendamustine Hydrochloride Injection 25 

mg/mL (100 mg/4 mL) differs from the Listed Drug Belrapzo® only in the comparative 

and qualitative composition of the excipients as summarized in the Table 2 below. 
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Table 2: Comparative qualitative and quantitative composition of LD, Belrapzo® vs. 

proposed test formulation product after dilution (Admixture) 

 

 

 
 

Physico-chemical characterization of the proposed product are provided. Table 3 a side-

by-side comparison below between three lots of the proposed product and the LD before 

dilution shows that the pH and assay ranges of bendamustine are comparable. It is noted 

that osmolarity of the formulation before dilution was not provided by the Applicant. The 

Applicant reported that osmolality measurement before dilution was not possible due to 

the high viscosity. However, the concentration of the Bendamustine after dilution with 

above mentioned diluents (0.05 mg/mL to 0.7 mg/mL) is very low, the osmolality of the 

diluents would not be altered. Hence, it is acceptable that the Applicant did not test 

osmolality of the product before dilution.  
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Table 3: Comparative physicochemical data pH and assay sample ranges before 

dilution of the proposed product vs LD 

Control or Test Limits 

Batch No. 

Listed drug: 

BELRAPZO 

(Eagle 

Pharmaceutical 

Inc.) ** 

CSEA03001 CSEA03003 CSEA03004 
P000074 

(Exp: 04/2023) 

pH (Batch 

Release) 

Between  

 

3.48 3.50 3.47 3.51 

Assay of 

Bendamustine 

Hydrochloride 

(Batch Release) 

Not less than 

 

 

  

102.2% 

(25.56 mg) 

103.5% 

(25.87 mg) 

103.2% 

(25.79 mg) 

 

100.3% 

 

 

A side-by-side comparation of pH, osmolarity and assay of final admixture solution after 

dilution is provided for all listed diluents as summarized in the Tables 4 to 7 below. Based 

on the data shown in Tables 4 and 5 below, the critical parameters (pH, osmolality of 

infusion solution and assay) are comparable between the proposed formulation and the LD 

at room temperature up to 3 hours and in the refrigerated storage conditions (5º±3ºC) up to 

24 hours after dilution prior to administration.  
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Table 4: Comparison of pH and osmolality of the proposed Bendamustine injection 

RTU and LD products after dilution for infusion (Post dilution with 0.9 % Sodium 

chloride Injection to a concentration of 0.05, 0.2, 0.7 mg/mL): 

Comparison of pH and osmolality of the proposed Bendamustine injection RTU and 

LD products after dilution with 0.9 % Sodium chloride Injection to a concentration of 

0.05, 0.2, 0.7 mg/mL 

  0.05 mg/mL LD 

Batch # CSEA03001 CSEA03003 CSEA03004 P000074 

pH 4.27 4.29 4.28 4.25 

Osmolality 

(mOsm/kg) 
304 301 302 303 

Assay (% 

Bendamustine HCl) 
98.1 96.1 95 98.9 

  0.2 mg/mL LD 

Batch # 
CSEA03001 CSEA03003 CSEA03004 P000074 

pH 3.85 3.92 3.85 3.85 

Osmolality 

(mOsm/kg) 
319 319 314 

318 

Assay (% 

Bendamustine HCl) 
103.9 103.2 99.8 

100.9 

  0.7 mg/mL LD 

Batch # CSEA03001 CSEA03003 CSEA03004 P000074 

pH 3.54 3.56 3.56 3.51 

Osmolality 

(mOsm/kg) 
420 418 422 429 

Assay (% 

Bendamustine HCl) 
101.9 104.1 102.7 99.7 
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differed to the clinical and nonclinical reviewers to determine if safety information related 

to alcohol content should be included in Warnings and Precaution5. 

 

In addition, the Applicant performed a detailed evaluation in the available published 

literature and USFDA’s previously approved NDA reviews with and without the addition 

of propylene glycol. As per the Label of NDA 022249, TREANDA is available in two 

formulations, a solution (TREANDA Injection) and a lyophilized powder (TREANDA for 

Injection). It is noted that lyophilized powder Treanda® formulation description section 

does not list propylene glycol6 while Treanda® liquid formulation contains propylene 

glycol (162 mg/0.5 mL or 648 mg/ 2mL). Therefore, it can be concluded that presence or 

absence of propylene glycol (PG) in the formulation did not have impact on the disposition 

kinetics of bendamustine from these formulations and the distribution and elimination of 

bendamustine are expected to be the same for these two products.  

 

Excerpt from the NDA 022249, TREANDA label:  

 

 
 

Another example is Pfizer’s Docetaxel which contained propylene glycol mg/mL) 

when compared to Taxotere®. In this latter review, the FDA concluded that the 

bioavailability of Pfizer’s Docetaxel would be comparable to Taxotere® and clearly 

mentioned that “the differences in the inactive ingredients are not expected to impact the 

amount of drug delivered to the site of action based on comparable physical 

characteristics”.  

  

                                                            
5 Refer to the clinical and non-clinical comments for safety profile of the formulation with 

LD addressed in the pre-NDA meeting preliminary comments 10/15/2020.  
6 https://www.accessdata.fda.gov/drugsatfda docs/label/2021/022249s025lbl.pdf 
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Formulation Composition 

Listed Drug: 

BELRAPZO® 

(bendamustine HCl) 

injection 25 mg/mL (100 

mg/4 mL) 

Apotex Proposed 

Product: 

Bendamustine 

Hydrochloride 

Injection 25 mg/mL 

(100 mg/4 mL) 

Ingredient Amount/mL Amount/mL 

Bendamustine HCl 25 mg* 25 mg 

Monothioglycerol, NF 5 mg* 5 mg 

Propylene Glycol, USP 0.1 mL* NONE 

Absolute Ethanol (100%), USP NONE 38 mg 

Sodium hydroxide ** QS 0.08 mg 

Polyethylene Glycol 400 (PEG 

400), NF 
QS to 1 mL   

 

Reviewer’s Assessment: Adequate 

 

The Applicant submitted information to establish a scientific bridge between the 

proposed drug product, Bendamustine Hydrochloride liquid Injection 100 mg/4 mL (25 

mg/mL) RTD intravenous administration and the listed drug (LD), in accordance with 21 

CFR §320.24(b)(6), based on the following: 

 The proposed drug product is intended for intravenous administration. 

 The proposed drug product contains the same active moiety (Bendamustine 

Hydrochloride) and is the same dosage form (RTD liquid injection), route of 

administration (IV) as the LD, Belrapzo® (bendamustine hydrochloride) product for 

injection. The volumes administered are identical as the concentration of active 

ingredient per mL upon dilution with (0.9% Sodium Chloride Injection, USP or 2.5% 

Dextrose+0.45% Sodium Chloride Injection, USP) is identical to the LD concentration 

of 0.05 to 0.7 mg/mL after reconstitution. 

 The Applicant provided a comparison of the physicochemical properties of the 

proposed for Bendamustine Hydrochloride liquid Injection and the LD, after 

reconstitution. The pH and osmolality of the proposed drug product and the LD, after 

reconstitution (0.9% Sodium Chloride Injection, USP or 2.5% Dextrose+0.45% 

Sodium Chloride Injection, USP) for a final concentration range of 0.05 to 0.7 mg/mL), 

are similar.  

 The proposed product has comparable pH, final concentration, osmolality of infusion 

solution as that of the LD.  

 The differences in excipients quantitative and qualitative composition of the proposed 

product (Absolute Ethanol) compared to the LD (Propylene Glycol) is justified to 

ensure the stability and solubility of API in the solution formulation. The minor 

differences in the composition of excipient concentration (sodium hydroxide and 

polyethylene glycol 400) are not likely to affect the disposition kinetics of 

bendamustine hydrochloride. 
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 Because the formulations for administration have similar physico-chemical properties 

upon dilution, the disposition kinetics of bendamustine hydrochloride should be similar 

from the proposed product Bendamustine Hydrochloride Injection 25 mg/mL (100 mg 

in 4 ml vial) and the LD product, Belrapzo® (bendamustine hydrochloride) Injection 

25 mg/mL (100 mg in 4 ml vial). 

 

Therefore, based on the totality of the information provided, the proposed drug product is 

adequately bridged to the listed drug, under 21 CFR 320.24(b)(6).  
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