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Quality Review Data Sheet

1. RELATED/SUPPORTING DOCUMENTS

A. DMFs:
DMF Item Date Review
4 Type Holder Referenced Status Complelod Comments
(@@ T Type I il s N/A N/A Adequate
mformation
provided in
NDA: DMF
not reviewed
B. Other Documents: IND, RLD, or sister applications
DOCUMENT APPLICATION NUMBER DESCRIPTION
IND 79521 lumacaftor tablets for cystic
fibrosis (CF)
IND 74633 1vacaftor tablets for CF
NDA 203188 ivacaftor tablets for CF
NDA 206038 1vacaftor/lumacaftor tablets
for CF
2. CONSULTS
DISCIPLINE STATUS | RECOMMENDATION | DATE | REVIEWER
Biostatistics N/A
Pharmacology/Toxicology | N/A
CDRH N/A
Clinical N/A
Other
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QUALITY ASSESSMENT

Executive Summary

I. Recommendations and Conclusion on Approvability
N/A
II. Summary of Quality Assessments
A. Product Overview

The drug product 1s lumacaftor/ivacaftor oral granules (proposed proprietary name:
Orkambi®) and the two strength fixed dose combinations share the same formulation,
with each providing either 100/125 or 150/188 mg of lumacaftor/ivacaftor,

respectively. Individual doses of the drug product are packaged in foil laminate
) (4)

The drug substances are already approved for treatment of cystic fibrosis (CF) in
Orkambi® Tablets of N206038. Information supporting the lumacaftor drug
substance 1s supplied by reference to the applicant’s approved N206038 and
information supporting O of ivacaftor is provided by
reference to the applicant’s approved N203188. gass

The recommended daily dose for CF patients 2-5 years of age and less than 14 kg is
one packet of granules of 100/125 mg lumacaftor/ivacaftor; for patients 2-5 years of
age over 14 kg, the recommended daily dose 1s one packet of granules of 150/188 mg
lumacaftor/ivacaftor. Based on the stability data for the registration stability batches,
a 24 month expiration dating period is supported.

Proposed Indication(s) including For treatment of cystic fibrosis in patients 2 years
Intended Patient Population and older
Duration of Treatment chronic
Maximum Daily Dose 300/376 mg lumacaftor/ivacaftor as granules

(higher daily doses of 800/500 mg for adults are
provided with tablet formulation)

Alternative Methods of tablets and granules (both oral)
Administration

B. Quality Assessment Overview

This NDA involves two drug substances, Lumacaftor (LUM) and Ivacaftor (IVA). The
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QUALITY ASSESSMENT

applicant has provided no detailed information on either Lumacaftor or Ivacaftor in this
NDA, but has cross-referenced their NDAs 206038 and 203188, which use these same
drug substances for other solid oral dosage forms for CF. Therefore, no detailed
review was necessary in support of this application, as we can rely on the established
and approved CMC information supporting the earlier applications utilizing these drug
substances.

The drug product is a fixed dose combination Orkambi® (lumacaftor/ivacaftor) oral
granules dosage form with two strengths (100mg/125mg and 150mg/188mg,
respectively) and 1s intended for weight based dosing to pediatric patients by oral
administration with small volumes (~5 mL) of soft food or liquid. The FDC granules
use the @ that is identical to those of the 100 mg lumacaftor/125 mg
lower strength 1vacaftor tablet formulation approved by the Agency under NDA
206038. The specifications proposed for the two dosage strengths are identical and
adequate for their intended purposes from a quality perspective. All analytical test
methods used for testing of finished drug product and corresponding method validation
information were included in the submission. Based on the assessment provided in the
submission, in response to the requests for information, there is a low risk for the
introduction of Class 1, Class 2A, or any other elemental impurities in to the drug
product.

The proposed shelf-life of 24 months is supported by stability data up to 12 months at
long term (25°C/60 % RH) and 6 months at accelerated (40°C /75 % RH) conditions.
Short term 1n-use stability/compatibility studies demonstrated acceptable chemical
stability up to 1 hour after mixing the FDC granules with water, i juice,
B BN o) (4) )@ b) (4) .
puree, yogurt, and pudding:

supporting their use as media for drug administration.

The current lumacaftor/ivacaftor drug product consists of granules in a ®9 for oral
administration. The same fixed-ratio granule formulation is used for both granule
strengths of 100 mg lumacaftor/125 mg ivacaftor and 150 mg lumacaftor /188 mg

- b) {4
ivacafior. s
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Cove ¢ L i, RS

In terms of facilities, there are seven that are utilized for the production of the drug
product. Based on file review, all seven facilities are acceptable to support the
approval of the application.

The Biopharmaceutics review focused on the dissolution method development,
dissolution data, dissolution specification, and in vitro soft-food interaction study. The
Applicant has adopted the dissolution methods developed for Orkambi, 200 mg/125
mg tablets for the proposed products, which is acceptable. The dissolution methods
demonstrate discriminatory power
for both lumacaftor and ivacaftor, and

"™ The Agency agrees with the following dissolution acceptance criteria: 1)
Lumacaftor: NLT (% (Q) in 20 minutes; 2) Ivacaftor NLT @% (Q) mn 15 minutes.
From a biopharmaceutics perspective, the drug products were found to be compatible
with those soft-foods studied, assuming the oral granules are intended to be mixed with
tood and administered within a short time-frame, as indicated in the patient
structions.

(b) (4)

RAIp )

Some minor modifications to the labels and labeling are warranted and will be
addressed during labeling negotiations and i conjunction with DMEPA
recommendations.

The application is recommended for approval from the CMC/quality perspective.

C. Special Product Quality Labeling Recommendations (NDA only)
N/A

D. Final Risk Assessment (see Attachment)

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

Product Background:

Vertex developed Orkambi (hmmacaftor/ivacaftor), 200 mg /125 mg tablets, which were
approved by FDA under NDA 206038 on 7/2/2015. Orkambi (hunacaftor/ivacaftor) tablets are
mdicated for the treatment of CF patients aged 12 years and older and homozygous for the
F508del-CFTR mmitation m the CFTR gene. Later, the Applicant submutted NDA 206038 S005
to propose a new strength, 100 mg /125 mg tablets for an mdication extension to mchide patients
aged 6 through 11 years, which was approved by FDA on 8/31/2016.

In this NDA, Vertex proposed a new dosage form of granules m 2 strengths (100 mg /125 mg
and 150 mg/188 mg humacaftor/ivacaftor per packet), and seek approval under NDA 211358
through 505 (b) (1) pathway. These two new strengths are mdicated for the treatment of cystic
fibrosis (CF) m patients 2 years and older who are homozygous for the F508del-CFTR nmtation
m the CFTR gene.

The proposed product 1s an age-appropriate formmlation for admmustration orally from the
sachets and mxed with a small amount of soft food or liqud.

NDA/ANDA: NDA 211358

Drug Product Name / Strength: Lumacafior/Ivacaftor FDC Gramules 100 mg /125 mg and 150
mg/188 mg

Route of Administration: Oral

Applicant Name: Vertex Pharmaceuticals Incorporated (Vertex)

Review Summary:

The Biopharmaceutics review focuses on the dissolufion method development, dissolution data,
dissolution specification, and In-Vitro Sofi-food Interaction Study.

The Applicant adopted the dissolution methods developed for Orkambi, 200 mg /125 mg tablets
for the proposed products, which is acceptable. The dissohtion methods demonstrate

discrminatory power towards the changes m Gramule Particle Srze, b))
for both hmacaftor and wacaftor, and (b) (4)
. The following dissolution acceptance criteria have been set agreed upon with the
Applicant:
Lumacaftor Ivacaftor
NLT ®% (Q) m 20 mmutes NLT ®% (Q) m 15 mmutes

The Applicant conducted In-Vitro Soft-food Interaction Study and concluded that the proposed
products are compatible with soft food.
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From the Biopharmaceutics perspective, this Reviewer concludes that NDA 211358 for
Lumacaftor/Ivacaftor FDC Granules 100 mg /125 mg and 150 mg/188 mg s ADEQUATE for
approval

List Submissions being reviewed (table):

2/7/2018 NDA 211358 /Origmal submussion

4/20/2018 eCTD-0002/Response to Biopharmaceutics Information Requests

5/15/2018 eCTD-0006/Response to Biopharmaceutics Information Requests

6/11/2018 eCTD-0007/Response to Biopharmaceutics Information Requests

Highlight Key Outstanding Issues from Last Cycle: N/A
Concise Description Outstanding Issues Remaining:

None.
BCS Designation

Reviewer’s Assessment:

The Applicant reported lnmacafior (LUM) s a BCS Class II drug, which has low solubility and
high permeability. The Apphcant also reported that wacaftor (IVA) has low solubility; however,
they could not classify ITVA as BCS II or BCS IV diug () 4)

Solubility:

The hmacaftor drug substance is practically msoluble m water and buffer solutions of pH 1.0 to
pH 8.0 (range: <0.05 pg/mL to 0.099 mg/mlL.

Fesdl
FeSSl
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SN o4 D EveLsTom s acanse

The solibility of wacaftor (IVA) could not be located m the submission.

Permeability:

B (4)
Dissolution: See the Biopharm review below.
Dissolution Method and Acceptance Criteria
Reviewer’s Assessment:
L Components and composition of Lumacaftor/Ivacaftor FDC Granules Formulations
used in Phase 3 Clinical and Primary Stability Studies
(b) (4)
(b) (4) (b) (4)
oy i4)
) 4)
(b} (4)
®) (4)
Total (b) (4)
(bY (4)
o) @)

OPQ-XOPQ-TEM-0001v03 Page 30f 34 Effective Date: 18 Feb 2016



QUALITY ASSESSMENT

() (4)

II. Dissolution method

The Applicant stated that they employed the dissolution methods developed for Orkambi 200
mg /125 mg tablets to conduct dissolution tests.

Table 1. The proposed dissolution methods for Lumacaftor/Ivacaftor FDC Granules 100 mg
/125 mg and 150 mg/188 mg

Lumacafior Ivacaftor
Apparatus USP apparatus —II (paddle) USP apparatus —II (paddle)
Speed 65 rpm 65 pm
Dissolution 900 mL. of 0.5% (w/v) CTAB m 50 | 900 mL of 50 mM sodmmm phosphate
media mM  sodmm  acetate  buffered | buffered 0.4% (w/v) SLS sohtion,
solution, pH 4.5 pH6.8
Volume 900 mL 900 mL
Samplng 20 mumites ) mmutes
times
Temperature (0) @)
Filtration o
Analysis
Proposed NLT ®% (Q) m 20 mmutes NLT[®% (Q) m ® mmutes
specification

II1. The discriminatory power of the proposed dissolution methods

The Applicant used two mdependent m-vitro dissolution methods for hunacaftor and vacaftor,
respectively.

The Applicant stated that the dissolition profiles of 100 mg humacaftor / 125 mg wacafior and
150 mg hmmacafior / 188 mg vacaftor are not dose dependent. The Applicant compared the mean
dissolution profiles of two strengths for both hnmacafior and wacaftor and found that they are the
same (Figwres 1 and 2). Therefore, the concluisions obtamed from expermments performed on one
dose strength apply to both dose strengths.

OPQ-XOPQ-TEM-0001v03 Page 40of 34 Effective Date: 18 Feb 2016
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The dissolution profile ofthe 75 mg / 125 mg FDC gramiles formulation was not collected
because this formmlation was only used for a sensory study (013).

Reviewer’s assessment
The response is adequate.
IR 1 Item 2

Submit comparative nuiltipoint dissolition profiles on 75 mg /125 mg FDC granule fornmlation
and the commercial formmlation 100 mg/ 125 mg FDC granules and 150 mg /188 mg FDC
granules by usmg the proposed dissolution method. The dissolition profiles of the 75 mg/ 125
mg FDC gramule should be smular to those of the commercial formmlations (e.g by the
calculation of f2 if appropriate).

The Applicant’s response to IR 1 Item 2

The complete dissolution data for m-use stability studies is provided m Section 1.11.1 Response
to Request for Information 28 March 2018 — In-use Stability Studies m Food.

Reviewer’s assessment

The response is adequate. The provided data was thoroughly reviewed under section: In-Vitro
Soft-food Interaction Study.

Biopharmaceutics Information Request2

The second Biopharmaceutics IR was sent to the Applicant on 5/1/2018. On 5/15/2018, the
Applicant responded to the IR. The following are the Biopharmaceutics IR, the Applicant’s
response, and this Reviewer’s assessment of the Applicant’s response.

IR2Ttem1

In Module 3.2. P.2.2. Drug Product Formulation Development, you reported that the proposed
dissolution method has disermmmatory power towards the changes m Granule Particle Size,

®@ and stability; however, you did not provide detailed data to
support your conclusion. Specifically, subnut the complete dissolution data (mdividual, mean,
SD, %RSD, and profiles) for Figires 2-6 and Figure 8-12 to the Agency for review.

The Applicant’s response to IR 2 Item 1

The complete dissolution data for Figures 2-6 and 8-12 m Section 3.2.P.2.2 Fornmlation
Development are mclided m the appendix of this IR response.
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The complete dissolution data of the QbD batches mcluded m Section 3.2.P.2.2 Fornmlation
Development are normalized to the ®@dissolution values. The complete dissolution data of
all other batches m Section 3.2.P.2.2 were not normalized. Therefore, Figuwres 4, 9, and 10 m
Section 3.2.P.2.2 have been normalized and the updated section is re-submutted with this
response.

Reviewer’s assessment

The response is adequate. Part of the dissolution data are listed in Appendix I for details. All
data are thoroughly reviewed under sub-sections. the discriminatory power of the proposed
dissolution methods and Dissolution data and specification.

IR 2 Item 2

Submit the complete dissolution data (ndividual, mean, SD, %RSD, and profiles) of the batches
used m Study VX15-809-014 to the Agency for review.

The Applicant’s response to IR 2 Item 2

The complete dissolution data for the batches used m Study VX15-809-014 are mchided m the
appendx of this IR response.

Reviewer’s assessment
The response is adequate.
IR 2 Item 3

You just provided the | ®® time pomt (ie. | ® mmutes) dissolution data for the batches listed m
Table 2 of Module 3.2.P.5.4 Batch Analyses. Submit the complete dissoltion data (mdividual
mean, SD, %RSD, and profiles) of these batches to the Agency for review

The Applicant’s response to IR 2 Item 3

The conplete dissolition data for the batches listed m Table 2 of Section 3.2.P.5.4 Batch
Analyses are mclided m the appendix of this IR response.

Reviewer’s assessment

The response is adequate. The requested dissolution data are listed in Appendix I for details.
All data are thoroughly reviewed under sub-sections: Dissolution data and specification.

IR 2 Item 4
2 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page
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Biopharmaceutics Information Request3

The thrd Biopharmaceutics IR was sent to the Applicant on 6/6/2018. On 6/8/2018, the
Applicant responded to the IR. The following are the Biopharmaceutics IR, the Applicant’s
response, and this Reviewer’s assessment of the Applicant’s response.

IR3Ttem1

In the response dated May 15, 2018 to CMC Information Request Question 10 dated May 1,
2018, you made the folbwing statement:

“The bioperformance of the large FDC gramiles (d50: ®) and the Phase 3 Gramiles (d50: ~

@ were not dwectly compared. However, based on a phase 1 BA study (VX15-809-014),
bioavailability of the FDC tablets and the large FDC granules are comparable based on the drug
exposure (AUC). When comparmg the exposure data across the phase 3 studies of gramules
(study VX15-809-115) and FDC tablets (study VX15-809-109), the range of LUM and IVA
exposwres were smular. Therefore, m-vivo exposures (AUC) are expected to be smlar between
the large FDC gramiles (dS0: ®® and the phase 3 granules (dS0: ®@ ” Provide
detalled comparative data to support this statement.

The Applicant’s response to IR 3 Item 1

The AUC data from the Phase 1 BA study (VX15-809-014) comparmng the FDC tablets and the
large FDC granules m healthy adult subjects are were mcluded m Tables 2 and 3 m Module 2.7.1

Summary of Biopharmaceutical Studies and Associated Analytical Methods.

The AUC data from the two phase 3 studies of FDC gramiles (VX15-809-115) and FDC tablets
(VX15-809-109) m pediatric CF patients are shown m the table below. The AUC data by age
group were also submufted through responses to Information Request dated 230¢t2017 for PPSR.

OPQ-XOPQ-TEM-0001v03 Page 27 of 34 Effective Date: 18 Feb 2016
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N: number of subjects

Reviewer’s assessment

The response is adequate. The information was reviewed under subsection: Dissolution data and
specification.

IR 3 Item 2

Lot B16029 and Lot 6064308 were used m Part A and Part B of Study VX15-809-115,
respectively. These two lots were mamifactured m different sites. The granule particle size of
Lot 6064308 was reported to be around = ®® However, the gramile particle size of Lot
B16029 could not be located m the subnussion. Submit the detalled mformation (ncluding
components and composition, and gramile particle size) of Lot B16029 to the Agency for review.

The Applicant’s response to IR 3 Item 2

The components and composition of FDC granules m lots B16029 and 6064308 are the same,
please refer to Section 3.2.P.1 Description and Composition, Table 1 for the mformation. The
d50 granule particle size of lot B16029 1 ®) )

Reviewer’s assessment

The response is adequate.
IR 3 Item 3

In the submission, you stated that the proposed dissolution specifications (ie. NLT ®® m @
mmutes) for both himacafior and vacaftor are clmically relevant. However, this statement i not
supported by sufficient data because you did not conduct a clinical study to compare whether the
FDC gramiles with d50="®® are bioequivalent to the FDC gramules with d50= ) @)

Your proposed dissolution spectfication for imacafior (NLT ®® m 20 munutes) is acceptable
because it can ensure only the granules with smaller particle size ®® can meet this
proposed specification. But the proposed dissolution for wacafior is not acceptable because 1t 1
not sufficient to reject the granules with larger gramle particle size @ We
recommend the following specification for acaftor:

NLT| ®®(Q) m 15 mmutes

Acknowledge your acceptance of the above dissolition acceptance criterion for wacaftor and
update the drug product specification tables m Module 3.2. P.5.1. Specifications and other
relevant parts of your NDA submission accordingly.

The Applicant’s response to IR 3 Item 3
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The Vertex agrees with the Agency’s recommended wacaftor dissolition specification of NLT
®% (Q) m 15 mmutes. Vertex commits to update the drug product specification table m Section
3.2.P.5.1 and other relevant parts of the NDA accordmngly and will submit these changes as a
separate amendment.

Reviewer’s assessment

The response is adequate.

Clinical relevance of dissolution method & acceptance criteria (e.g., IVIVR, IVIVC, In Silico
Modeling, small scalein vivo)

Reviewer’s Assessment:
See subsection: Dissolition data and specification for details.
Application of dissolution/IVIVC in QbD

Reviewer’s Assessment: N/A

In-Vitro Soft-food Interaction Study

Reviewer’s Assessment:

The himacaftor/ivacaftor FDC gramules are dosed orally to young pediatric patents by mixing
the formmlation with a small vohune of soft foods or iquids. The Applicant conducted additional
dissolution tests fo evaluate the compatibility of the granules mixed with small vohunes (5 mlL)
of selected liquids and soft foods (ie. apple juice, carrot puree, and yogurt).

L Dissolution method for in vitro food compatibility

The Applicant used the same dissolution method to conduct m vitro food compatbility studies.
However, the Applicant modified the sample preparation and mtroduction of the sample mto the
dissolution vessels as follows:

“Add 5 mL of food matrix to the granules from a  ®®and str until all the granules are
dispersed m the food matrix. Hold the mixture for 1 howr at ambient condtions. Quantitatively
transfer the mixture to the dissolution vessel (n=6) with ~30 mL of dissolution medmm from
each vessel and start dissolution testing”.

IL Soft food and liquid compatibility
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In wvitro soft food stability dissolition was conducted on both 150 mg Lumacaftor / 188 mg

Ivacafior FDC Granules and 100 mg Lumacaftor /125 mg Ivacafior FDC Gramuiles with apple
juice, carrot puree, and yogurt. The mitial dissoltion and 12 months’ stability data are

summarized m the following tables:

Table 11. Mean lumacaftor dissoltion data of 100 mg Lumacafior /125 mg Ivacaftor FDC

Gramules for m use stability, mitial and 12 months

Lot number /Time Pomt (min) 5 10 |15 |20 [30 |45 60 |75
100/125 mg Lot W033179 with apple juice, TO |92 [ 99 101 | 102 | 103 | 104 [ 105 | 106
100/125 mg Lot W033179 with apple juice, 12 91 97 99 101 {102 | 103 | 104 | 104
months
100/125 mg Lot W033179 with Carrot Puree, TO | 100 | 103 | 104 | 105 | 105 | 105 | 106 | 106
100/125 mg Lot W033179 with Carrot Puree, 12 | 98 101 | 101 | 102 | 102 | 103 | 103 | 103
months
100/125 mg Lot W033179 with Yogurt, TO 96 103 | 103 | 104 | 104 | 100 | 105 | 105
100/125 mg Lot W033179 with Yogurt, 12 86 |9 |93 94 |9 |97 98 102
months
Table 12. Mean wacaftor dissolition data of 100 mg Lumacaftor / 125 mg Ivacaftor FDC
Gramiles for m use stability, mitial and 12 months
Lot number /Ttme Pomt (mm) 5 10 |15 |20 [30 |45 60 |75
100/125 mg Lot W033179 with apple puce, TO 68 89 95 |98 101 [ 102 | 103 | 103
100/125 mg Lot W033179 with apple uce, 12 75 89 193 |95 97 |99 99 100
months
100/125 mg Lot W033179 with Carrot Puree,TO | 75 |92 | 97 |99 100 | 100 | 100 | 101
100/125 mg Lot W033179 with Carrot Puree, 12 | 79 90 |94 |9 9 |97 97 98
months
100/125 mg Lot WO033179 with Yogurt, TO 67 89 96 |98 101 {101 | 102 | 101
100/125 mg Lot W033179 with Yogurt, 12 66 82 89 | 92 95 |96 97 | 98
months
Table 13. Mean hmmacaftor dissolution data of 150 mg Lumacaftor /188 mg Ivacaftor FDC
Granules for m use stability, mitial and 12 months
Lot number /Time Pomt (min) 5 10 |15 |20 |30 |45 60 |75
150/188 mg Lot W033182 with apple juice, TO | 91 97 99 100 [ 101 | 102 | 103 | 104
150/188 mg Lot W033182 with apple juice, 12 92 | 97 100 | 101 | 102 | 103 | 103 | 104
months
150/188 mg Lot W033182 with Carrot Puree, TO | 98 101 | 102 | 103 [ 103 | 103 | 103 | 103
150/188 mg Lot W033182 with Carrot Puree, 12 | 98 101 | 102 | 102 | 103 | 103 | 103 | 103
months
150/188 mg Lot W033182 with Yogurt, TO 86 96 97 100 | 100 | 104 | 104 | 106

OPQ-XOPQ-TEM-0001v03
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150/188 mg Lot W033182 with Yogurt, 12 78 84 87 89 91 93 95 100
months

Table 14. Mean wacaftor dissolution data of 150 mg Lumacaftor / 188 mg Ivacafior FDC
Gramiles for m use stability, mitial and 12 months

Lot number /Time Pomt (min) 5 10 15 20 30 45 60 75
150/188 mg Lot W033182 with apple juce, TO 73 87 92 95 97 99 100 | 100
150/188 mg Lot W033182 with apple juice, 12 75 87 92 94 96 97 98 99
months
150/188 mg Lot W033182 with Carrot Puree, TO | 76 89 94 96 98 98 99 100
150/188 mg Lot W033182 with Carrot Puree, 12 | 76 87 91 92 94 95 95 96
months

150/188 mg Lot W033182 with Yogurt, TO 59 20 28 93 96 o8 o8 o8
150/188 mg Lot W033182 with Yogurt, 12 65 81 88 91 93 94 94 [ 95
months

Figwre 16. Mean himacaflor dissolution profiles of 100 mg Lumacaftor / 125 mg Ivacaftor FDC
Gramiles for m use stability, mitial and 12 months

Lumacaftor
120
100 === 100/125 mg Lot W033179 with
apple juice, TO
80 . =@=— 100/125 mg Lot W033179 with
B apple juice, 12 months
=
§ 60 : 100/125 mg Lot W033179 with
ot Carrot Puree, TO
a8
= 40 =g=100/125 mg Lot W033179 with
Carrot Puree, 12 months
20 =—&—100/125 mg Lot W033179 with
Yogurt, TO
0 100/125 mg Lot W033179 with
0 10 20 30 40 50 60 70 80 Yopurt, T2 months

Time (min)

Figwe 17. Mean vacaftor dissolution profiles of 100 mg Lumacaffor /125 mg Ivacaftor FDC
Gramiles for m use stability, mitial and 12 months

OPQ-XOPQ-TEM-0001v03 Page 310f 34 Effective Date: 18 Feb 2016



W QUALITY ASSESSMENT

Ivacaftor
120
== 100/125 mg Lot W033179 with
100 apple juice, TO
80 amge= 100/125 mg Lot W033179 with
9 apple juice, 12 months
> ¥
S o —e— 100/125 mg Lot W033179 with
o Carrot Puree, TO
[m]
L 40 =g 100/125 mg Lot W033179 with
Carrot Puree, 12 months
20 a=@=100/125 mg Lot W033179 with
Yogurt, TO
0 === 100/125 mg Lot W033179 with
0 10 20 30 40 50 B0 70 80
Yogurt, 12 months
Time (min)

Figwe 18. Mean hmacafior dissolntion profiles of 150 mg Lumacaftor / 188 mg Ivacaftor FDC
Gramiles for m use stability, mitial and 12 months

Lumacaftor

120
=& 150/188 mg Lot W033182 with

100 o ,_;-j apple juice, TO
i . i
— ==@=—150/188 mg Lot W033182 with

= 80 g apple juice, 12 months
=
S 60 == 150/188 mg Lot W033182 with
2 Carrot Puree, TO
[}
S 40 —e— 150/188 mg Lot W033182 with
Carrot Puree, 12 months
20
=—@#— 150/188 mg Lot W033182 with
0 Yogurt, TO
0 10 20 30 40 50 60 70 80  ——g=— 150/188 mg Lot W033182 with

Time (min) Yogurt, 12 months

Figwre 19. Mean vacaftor dissolution profiles of 150 mg Lumacaffor / 188 mg Ivacaftor FDC
Gramiles for m use stability, mitial and 12 months
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Ivacaftor
120
100 =@=—150/188 mg Lot W033182 with
apple juice, TO
80 ==@==150/188 mg Lot W033182 with
T apple juice, 12 months
=
§ 60 #— 150/188 mg Lot W033182 with
= Carrot Puree, TO
BDQ
40 =—@=—150/188 mg Lot W033182 with
Carrot Puree, 12 months
20 =—g=150/188 mg Lot W033182 with
Yogurt, TO
0 o= 150/188 mg Lot W033182 with
0 10 20 30 40 50 60 70 80 Yogurt, 12 months

Time (min)

The data show that imacafior and wacaftor dissolution for release and stability tests is not
affected after the FDC gramiles were mixed with apple sauce and carrot puree. However,
lhmacafior release m the FDC Gramules significantly decreases after the mture of the FDC
gramiles and whole milk yogurt was stored at 30°C /75% RH for 12 months, although wacaftor
dissolution remams unchanged.

(b) (4)

Bridging of Formulations
Reviewer’s Assessment:

Lot B16029 and Lot 6064308 were used m Part A and Part B of Study VX15-809-115,
respectively. These two lots were manufactured m different sites. The dissolution data show that
Lot B16029 and Lot 6064308 have smmlar dissolition profiles based on the calculated 25
(Lumacaftor: £2=59.51; Ivacaftor: no £2 is calculated for both lots dissolve [ ®% m | ®minutes).
In addition, these two lots have smilar AUCs based on the population PK model per Clmcal
Pharmacology review.
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QUALITY ASSESSMENT

Biowaiver Request

Reviewer’s Assessment: N/A

R Regional Information
Comparability Protocols

Reviewer’s Assessment:

Post-Approval Commitments

Reviewer’s Assessment:

Lifecycle Management Considerations

List of Deficiencies: None

Primary Biopharmaceutics Reviewer Name and Date:
Hansong Chen, Pharm.D., Ph.D., 6/11/2018
Biopharmaceutics reviewer

OPQ/ONDP/DB

Secondary Reviewer Name and Date (and Secondary Summary, as needed):

Haritha Mandula, Ph.D. 6/14/2018
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QUALITY ASSESSMENT

LABELING

IQA Review Guide Reference

{For NDA 211358}

I. Package Insert

1. Highlights of Prescribing Information

Ttem |Information Provided in NDA
Product Title (Labeling Review Tool and 21 CFR 201.57(a)(2))
Proprietary name and established |ORKAMBI® (lumacaftor/ivacafior)

name

Dosage form, route of Gramiles, Oral
admmistration

Controlled drug substance symbol [Not applicable
(if applicable)

Dosage Forms and Strengths (Labelng Review Tool and 21 CFR
201.57(a)(8))
Summary of the dosage form and Oral granules: Umit-dose packets of

strength hmacafior 100 mg and vacaftor 125
mg, lumacaftor 150 mg and wacaftor
188 mg,

2. Section 2 Dosage and Administration

Item |Information Provided m NDA
(Refer to Labelng Review Tool and 21 CFR 201.57(c)(12))
Special mstructions for product The entwe content of each packet of

preparation (e.g., reconstitution, oral granules should be mxed with
mxing with food, dilntmg with one teaspoon, 5 mL, of age appropriate
compatible dilients) soft food or liquid and the muxture
completely consumed. Some examples
of soft foods mchide puwéed fiuts,
flavored yogwrt or puddmg, and nulk
or juce. Food should be at room
temperature or below. Each packet is
for smgle use only. Once mixed, the
product has been shown to be stable
for one hour, and therefore should be
mgested durmg this period.

3. Section 3 Dosage Forms and Strengths
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QUALITY ASSESSMENT

Item | Information Provided in NDA

(Refer to Labelmg Review Tool and 21 CFR 201.57(c)(4))

Available dosage forms Oral gramiles: Unit-dose packets

Strengths: m metric system hmacafior 100 mg/ivacaftor 125 mg
or imacaftor 150 mg/vacaftor 188
mg per packet

Active moiety expression of Not applicable

strength with equivalence statement

(if applicable)

A description of the dentifying white to off white gramules

characteristics of the dosage forms,

mcliding shape, color, coatmg,

scormg, and mprinting, when

applicable.

4. Section 11 Description
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QUALITY ASSESSMENT

Item | Information Provided in NDA
(Refer to Labelmg Review Tool and 21 CFR 201.57(c)(12), 21 CFR
201.100(b)(5)(ur), 21 CFR 314.94(a)(9)(m), and 21 CFR 314.94(a)(9)(v))
Proprietary name and established ORKAMBI®

name
Dosage form and route of granules for oral admmistration
admmistration
Active moiety expression of Not applicable
strength with equivalence statement
(if applicable)

For parenteral, otic, and ophthalmic [Not apphcable, oral drug product
dosage forms, mclude the quantities
of all mactive mgredients [see 21
CFR 201.100(b)(5)(u1), 21 CFR
314.94(a)(9)(u1), and 21 CFR
314.94(a)(9)(v)], hsted by USP/NF
names (if any) m alphabetical order
(USP <1091>)

Statement of bemg sterile (if Not applicable
applicable)
Pharmacological/ therapeutic class |Lumacaffor i cystic fibrosis
transmembrane conductance regulator
(CFTR) and Ivacaftor i a CFTR

potentiator.
Chemucal name, structural formula, |Lumacaftor : chemical name: 3-[6-
molecular weight ({[1-(2,2-difluoro-1,3-benzodioxol-5-

yleyclopropyl]carbonyl} amino )-3-
methylpyridin-2-yllbenzoic acid;
Ivacaftor chemical name: N (2.4-di-
tert-butyl 5 hydroxyphenyl)-1,4-
dihydro 4 oxoqumoline 3
carboxanude;

Mol wt. for limacafior and wacaftor
are 452.41 and 392.49, respectively;
Mol formmla for umacaftor is
C24H18F2N205 and for wvacafior

C24H28N203.
If radioactive, statement of Not applicable
mportant nuclear characteristics.
Other mportant chemical or Both drugs are practically msoluble.
physical properties (such as pKa or
pH)
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5. Section 16 How Supplied/Storage and Handling

Item | Information Provided m NDA

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

Strength of dosage form lmacafior 100 mg/ivacaftor 125 mg
per packet

Available untts (e.g., bottles of 100 |56-count carton (contams 56 unit-dose

tablets) packets) same applicable for both
strengths.

Identification of dosage forms, e.g., |Supphed as small white to off-white

shape, color, coatmg, scormg, granules and enclosed m unit dose

mprinting, NDC munber packets.

NDC 51167-900-01
NDC 51167-500-02
Special handling (e.g., protect from [None

light)
Storage conditions Store at 20-25°C (68-77°F); excursions
permitted to 15-30°C (59-86°F) [see
USP Controlled Room Temperature].
Mamufacturer/distributor name (21 |Manufactured for

CFR 201.1(h)(5)) Vertex Pharmaceuticals Incorporated
50 Northern Avenue

Boston, MA 02210

Reviewer’s Assessment of Package Insert: Adequate.

Information provided m the PI complies with relevant regulatory requmrements from
CMC perspective.

IL. Labels:
Note: Only one each of the carton, wallet and sachet representative samples was
reproduced below. Except for the color schemes and dosage statement both strengths use
the same packagng configurations for primmary package ®@and secondary carton.

1. Packet and Wallet Labels (for we(ehﬁdl}v dosing)

OPQ-XOPQ-TEM-0001v05 Page 4 of 8 Effective Date: October 15, 2017
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QUALITY ASSESSMENT

Item

Information provided m the
contamer label ( ®®and
wallet carton)

Information provided m the
Outer carton label(s)

Proprietary name,
established name (font size
and prommence (21 CFR
201.10(2)(2))

Acceptable Font sizes for
Proprietary and established
names of drugs

Acceptable Font sizes for
Proprietary and established
names of drugs

Dosage strength Lumacaftor/Ivacaftor 100 mg / | Lumacaftor/Ivacaftor 100
125 mg; or 150 mg/ 188 mg mg / 125 mg; or 150 mg/
per packet 188 mg per packet

Net contents Net content m mg or g was no | 56 packets per carton, with

mclided on the packet

4 mdividual wallets with

(primary contamer). 14 packets| 14packets per wallet
per wallet pack

“Rx only” displayed Present on both Present

prommently on the mam

panel

NDC mumber (21 CFR Present on both Present

207.35M)B)®)

Lot munber and expmation
date (21 CFR 201.17)

Space available, but didn’t

mdicate where batch mmnber

and Expry date will be

mchided on either the packet
®® or wallet.

Space avaiable, but didn’t
mdicate where batch
mmnber and Expry date will
be mchided.

Storage conditions

Not mcluded on either the
packet ®@ or the Wallet
pack for weekly dosmg.

Store at USP controlled
room temperature
[20-25°C (68-77°F);
excursions permitted to
15-30°C (59-86°F)].

Bar code (21CFR 201.25)

Present on packet| ®@®

Name of
manufac turer/distributor

Present on both

ertex Pharmaceuticals Incorporated

Vertex Pharmaceuticals
Incorporated

And others, 1if space s
available

Indvidual AM /PM dosmg
makers provided for all day of
the week on Wallet pack.
Instructions for preparmg the
dose mchided.

None

Reviewer’s Assessment of Labels: Inadequate

- Storage conditions statement should be mcluded on the wallet label, at the

mmimum, if there is not adequate space on the primary package

(B) (4)

- Net contents of the package should be expressed m metric units, Le. g or mg, on
® @ mdependent of the dosage strength.

the primary pack
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QUALITY ASSESSMENT

- Space where Batch # and Expry date are prnted on the packet ~ ®@  wallet
or outer carton was not marked.

List of Deficiencies:

Provide revised text for:  ©@ (packet), Wallet and outer cartons with the following
information included

1. Storage condition should be mcluded on the wallet label at the mmimum, m case
there 15 not adequate space on the primary package’ — @@,

2. Net contents of the package should be expressed mn metric unifs, ie. g or mg,
mdependent of the dosage strength on the primary pack (o) (4)

3. Indicate (mark) space where Batch munber and Expwry date are prmted on
primary packet ®@ wallet and outer carton.

Overall Assessment and Recommendation: Approvable, only up on revising the text
with changes proposed as above.

Primary Labeling Reviewer Name and Date:

Venkateswara R. Pavuluri, Ph. D.,R. Ph.; 03-JUL-2108

Secondary Reviewer Name and Date (and Secondary Summary, as needed):

Craig M. Bertha, Ph. D.
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ONDP Filing Review - NDA 211358

Attachment - Final Risk Assessment

DP Factors that may impact o' | s%* D’ Imitial Comment & considerations for risk assessment Final RA | Lifecycle considerations
attribute/ the CQA RA or comments
CQA FMECA
Appearance ® color of input materials 3 3 2 appearance must meet drug product acceptance criteria, mainly a
. (b} (4) visual examination for color (subjective)
Ilumacaftor. ivacaftor ®1 @) and microcrystalline cellulose (MC)
(b) (4]
Identification | e O@ T k] 1 the specification for the lumacaftor requires a specific
identification by (b} (4)
. the specification for the ivacaftor @ includes a specific
identity test by b))
cGMP requires multiple checks during formulation of the
identity of drug product components
control strategy includes testing of final drug product by g:?‘ —
Assay ® assay/punty of mput 3 3 2 ivacaftor @) specification includes a criterion for assay and
ivacaftor (P} (4} purity, e g. degradants and residual solvents
lumacaftor, and ivacaftor ®™) is claimed to have “good chemical and physical
excipients stability” (refer to NDA 203188 for details)
® incorrect weighing of lumacaftor specification includes a criterion for assay and purnity
(b) 4) (e.g.. degradants, residual solvents, inorganic residue on 1gnition)
. (b} 4) excipients meet quality standard of USP/NF, which is suitable for
solid oral dosage forms
® variation ol (b} {"{4] cGMP compliance should control (b) (4
wry
IPCs included for ) (4)
® Seal integrity must pass for packets (test details not given)
Degradation ® poor packet seal integrity 2 3 3 IPC for packet seal mtegnty (no details provided, however)
Products ® high degradant levels in o applicant claims ® ™) stability studies show “good chemical and
the ivacaftor @) and physical stability”; wacaftor () ul'speci.ﬁcstim has tests with
lumacaftor acceptance criteria for degradants
* compatibility of wvacaftor lumacaftor specification includes a criterion for assay and punty
and lumacaftor with (e.g.. degradants, residual solvents, inorganic residue on 1gnition)
excipients the formulation for the granules is the same as used for the
e degradation of API ggg (0} (4) tablet drug product already approved under

! O = Probability of Occurrence; S = Severity of Effect; D = Detectability

% Seventy of effect can only be estimated: mput from clinical, clinical pharmacology, and pharmacology/toxicology team would be necessary for more accurate assessment of clinical impact of failures

of product CQAs (thus a median value of “3” was used throughout)




ONDP Filing Review - NDA 211358
Attachment - Final Risk Assessment

N206038
stability studies show no degradation products above 1% for 12
months at 25 C/60%RH and for 6 months at 40 C/75

(b} {4)

Dissolution ® vanability of input
matenials (e.g., bulk
density of ivacaftor
B 1umacaftor 9"3)

N (b) (4)

* line rate

® variable granule {b}-_(‘”
content

. (b} (4)

. D) 4)

Uniformity ® high or low assay of

of Dosage ivacafto) 0 #) and

Units lumacaftor

4

(ivacaftor/lu | * e

macaftor

have high o vansbiliiy of ot

drug loads) materials (e.g., bulk
density of ivacaftor
®J#) 1umacaftor "”}

® vanable packet fills

(

b

)

{

4 line rate

- (b) (4)
Microbial . 0} content

increasing above

acceptance criteria

variability of particle size of lumacaftor (D30 ot (b) (414
did not sigmficantly impact dissolution
(b) (4)

DoE runs resulting in granules with higher than allowable

(BY4) content still met dissolution requirements
granule particle size remained in narrow range | () (4 ith
chosen process parameter ranges and over this range dissolution
of lumacaftor and 1vacaftor met their acceptance cniteria

{6} (4) of 30 and 47% for (b} (4)

ivacaftor P and lumacaftor have assay acceptance criteria in

their respective specifications

from the executed batch record for bulk granule lot 6064308,

blend uniformity appeared to meet the requirement (b} (4) .
(b) (4)

Content Uniformity results for all pnimary stability and clinical
batches met the requirements of USP <905=
DoE studies indicated that’ (b))

() (4)

acceptable BA (phase 1) and disso'luﬁu.n.l-:)eha'vior was observed
with granule sizes much larges (B) 4} than those commonly
produced with the proposed design space

B) 4 ivacafior (B (4
said to be “hostile to microorganisms™ L
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® microbial limits testing of lumacafior and ivacaftor () @) show
low bioburden and absence of specified organisms (testing will
not be performed routinely)

® granule lots meet microbial limit requirements and have water
activities less than 0.60 (USP <1112= indicates water activity
below this level will prevent growth of even the most prolific
bacteria/yeast/mold)

® microbial testing will be performed on all routine commercial
stability lots of the granules with specification acceptance criteria
consistent with USP <1111

® applicant claims that all samples of produced granules from the
DoE experiments (b} (4)

® applicant claims there 1s no change to the physical forms of the
lumacaftor and ivacaftor on stability; no routine testing for
physical form 1s planned for routine stability studies

* food compatibility studies are poorly supported with data:

o muxing granules with fat containing foods led to formation of
1vacaftor & byt applicant states that these
have “comparable” solubility to the original ivacaftor B)4) 5
the granules (expected to have similar BA); phase 3 studies
included fat contaming foods

o apphcant states that in-use food stability was examined for
granule lots W033179 and W033182 at the 12 month time-
point for 30 C/75%RH storage (to be annual thereafter), but
these data were not provided in P.8.3 as expected

® the levels of elemental impurities in lumacaftor and 1vacaftor
@'{4_) and the manufactured granules were found consistently to
be EE?‘ below the Q3D option 1 limits; no routine testing for
elemental impurities is proposed

® See related IR comments i attachment 2

limits ® guality of mnput matenials
Physical * physical forms of drug 4
Fotsus substances L21C FOD)
o change of drug substance
(b} (4)
Elemental ® clemental impurities in 1
impurities input lumacafior,
ivacaftor (0) 4) excipients
® clemental impurities
introduced by
manufacturing
equipmm:!b'_ ?"z
Residual e residual solvents in 1
solvents lumacaftor

® residual solvents in
ivacaftor (0} (4)
= (b) (4)

® applicant refers to controls for lumacaftor residual solvents as per
NDA 206038
® applicant refers to controls for 1vacaftor )4 residual solvents in

NDA 203188
. (b) (4)

(b) (4

Applicant conducted

(b) (4)
experiments to determine
the potential for
conversion of the
lumacaftor to  (01(4)

1vacaftor;
formulation was found to
be stable.
Stability studies also
demonstrated that there
was no propensity for
these form changes to
occur with routine
storage.
Studies with soft food
showed adequate
physical stability within a
one hour period,
sufficient for intended
usage.
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	The Biopha1maceutics review focused on the dissolution method development, dissolution data, dissolution specification, and in vitro soft-food interaction study. The Applicant has adopted the dissolution methods developed for Orkambi, 200 mg/125 mg tablets for the proposed products, which is acceptable. The dissolution methods 
	4
	demonstrate discriminatory power <bl <l for both lumacaftor and ivacaftor, and 'u"~' ,u,,.., The Agency agrees with the following dissolution acceptance criteria: 1) Lumacaftor: NL1 J%(Q) in 20 minutes; 2) Ivacaftor NLT ~!%(Q) in 15 minutes. 
	::

	From a biophaimaceutics perspective, the diug products were found to be compatible with those soft-foods studied, assuming the oral granules ai·e intended to be mixed with food and administered within a short time-frame, as indicated in the patient instrnctions. 
	Some minor modifications to the labels and labeling are wairnnted and will be addi·essed dming labeling negotiations and in conjunction with DMEPA recommendations. 
	The application is recommended for approval from the CMC/quality perspective. 
	C. Special Product Quality Labeling Recommendations (NDA only) 
	NIA 
	D. Final Risk Assessment (see Attachment) 
	50 Page(s) llas oeen Wittlllela in Full as 15'4 (CCI/TS) immeaiately following tnis page 
	OPQ-XOPQ-TEM-0001v04 Page 3of3 Effective Date: 14 Febrnai·y 2017 
	~bs;:l====-~
	*lil#=-=-~~~~Q-U_A_L_ITY~A-S_SE_s_s_M_E_N_T~~~------rgJil§~~ .
	BIOPHARMACEUTICS 
	Product Background: 
	Ve1tex developed 01kambi (hnnacaftor/ivacaftor), 200 mg 1125 mg tablets, which were approved by FDA llll<ler NDA 206038 on 7/2/2015 . Orkambi (hnnacaftor/ivacaftor) tablets are indicated for the treatment of CF patients aged 12 years and older and homozygous for the F508del-CF1R mrta.tion in the CFTR gene. Later, the Applicant submitted NDA 206038 SOOS to propose a new strength, 100 mg 1125 mg tablets for an indication extension to inchxle patients aged 6 through 11 years, which was approved by FDA on 8/31/
	ill this NDA, Ve1tex proposed a new dosage fo1m ofgranules in 2 strengths (100 mg /125 mg and 150 mg/188 mg hnnacaftor/ivacaftor per packet), and seek approval llll<ler NDA 211358 through 505 (b) (1) pathway. These two new strengths are indicated for the treatment of cystic :fibrosis (CF) in patients 2 years and older who are homozygous for the F508del-CF1R nntation in the CFTR gene. 
	The proposed product is an age-appropriate fomru1ation for administration orally from the sachets and mixed with a small amollllt ofsoft food or liquid. 
	NDA/ANDA: NDA 211358 
	Drug Product Name I Strength: Lwnacaftor/Ivacaftor FDC Granules 100 mg /125 mg and 150 mg/188 mg 
	Route of Achninistration: Oral 
	Applicant Name: Ve1tex Phanmceuticals fuco1porated (Ve1tex) 
	ReviewSummary: 
	The Biophannaceutics review focuses on the dissohrtion method development, dissohrtion data, dissohrtion specification, and ill-Vitro Soft-food Interaction Study. 
	The Applicant adopted the dissohrtion methods developed for Orkaoo~ 200 mg 1125 mg tablets for the proposed products, which is acceptable. The dissohrtion methods demonstrate l\41 
	discriminatory power towards the changes in Granule Pattie.le Size, 

	for both hnnacaftor and ivacaftor, and <1>> <"' 
	. The following dissohrtion acceptance criteria have been set agreed upon with the 
	Applicant: 
	Applicant: 
	Applicant: 

	Ltnm.caftor 
	Ltnm.caftor 
	Ivacaftor 

	NLnl% (Q) in 20 minutes 
	NLnl% (Q) in 20 minutes 
	NLir~! %(Q) in 15 minutes 


	The Applicant conducted ill-Vitro Soft-food illteraction Study and conchxled that the proposed products are co~atible with soft food. 
	~bs;:l====-~
	*lil#=-=-~~~~Q-U_A_L_ITY~A-S_SE_s_s_M_E_N_T~~~------rgJil§~~ .
	From the Biophannaceutics perspective, tlIB Reviewer concludes that NDA 211358 for Lmmca:ftor/lvacaftor FDC Granules 100 mg /125 mg and 150 mg/188 mg is ADEQUATE for approval 
	List Submissions being reviewed (table}: 
	2/7/2018 
	2/7/2018 
	2/7/2018 
	NDA 211358 /Original submission 

	4/20/2018 
	4/20/2018 
	eCID-0002/Response to Biophannaceutics Infonnation Requests 

	5/15/2018 
	5/15/2018 
	eCID-0006/Response to Biophan naceutics Infonnation Requests 

	6/11/2018 
	6/11/2018 
	eCID-0007/Response to Biophannaceutics Infonnation Requests 


	Highlight Key Outstanding Issues from Last Cycle: N/A Concise Description Outstanding Issues Remaining: 
	None. .BCS Designation .
	Reviewer's Assessment: 
	The Applicant repo1ted hnnaca:ftor (LUM) is a BCS Class II diug, which has low solubility and high penneability. The Applicant also repo1ted that ivacaftor (IVA) has low solubility; however, they could not classify IVA as BCS II or BCS IV diug <bH4l 
	Solubility: 
	The hnnacaftor diug substance is practically insolub le in water and buffer sohrtions of pH 1.0 to pH 8.0 (range: <0.05 µg/mL to 0.099 mglmL. 
	.te;:,;:,J 
	FeSSJ 
	~bs;:l====-~
	*lil#=-=-~~~~Q-U_A_L_ITY~A-S_SE_s_s_M_E_N_T~~~------rgJil§~~ .The solubility of ivaca:ftor (IV A) could not be located in the subnrnsion Permeability: 
	Table
	TR
	(b)(4J 

	II 
	II 
	II 


	Dissolution : See the Biophaim review below. 
	Dissolution Method and Acceptance Criteria 
	Reviewer's Assessment: 
	I. Components and composition of Lumacaftor/Ivacaftor FDC Granules Formulations used in Phase 3 Clinical and Primary Stability Studies 
	(b)(4 ) 
	Total 
	Total 
	Total 
	(b)(4) \0)14) (b)(4) 
	(b)(4) \DJ(4) (b)(4) (b)(4) 

	TR
	(b)(4J 
	l 
	ll 


	(b)(4) 
	~bs;:l====-~
	*lil#=-=-~~~~Q-U_A_L_ITY~A-S_SE_s_s_M_E_N_T~~~------rgJil§~~ .
	(b)(4 J 
	II. Dissolution method 
	The Applicant stated that they e~loyed the dissohrtion methods developed for Orkaoo~ 200 mg /125 mg tablets to conduct dissohrtion tests. 
	Table 1. The proposed dissohrtion methods for Lmmcaftor/Ivacaftor FDC Granules 100 mg /125 mg and 150 mg/188 mg 
	Lmnacaftor 
	Lmnacaftor 
	Lmnacaftor 
	Ivacaftor 

	Apparatus 
	Apparatus 
	USP apparatus 
	-II (paddle) 
	USP apparatus 
	-II (paddle) 

	Speed 
	Speed 
	65 ipm 
	651pm 

	Dissohrtion 
	Dissohrtion 
	900 mL of 0.5% (w/v) CTAB in 50 
	900 mL of 50 mM sodium phosphate 

	rmdia 
	rmdia 
	mM 
	sodium 
	acetate 
	buffered 
	buffered 
	0.4% (w/v) SLS sohrtio n, 

	TR
	sohrtion, 
	pH 4.5 
	pH6.8 

	Vohnne 
	Vohnne 
	900mL 
	900 mL 

	San:pling 
	San:pling 
	20 minutes 
	[lbf . ut,r mm es 

	times 
	times 

	Ten:perann·e 
	Ten:perann·e 
	(6)14f 1 
	I 
	I 
	(b)~(4f 

	Filtration 
	Filtration 

	Analysis 
	Analysis 

	Proposed 
	Proposed 
	NL1[~j %(Q) in 20 minutes 
	NLT[~61%(Q) rn(l)1minutes 141 141 

	specification 
	specification 


	III. The discriminatory power of the proposed dissolution methods 
	The Applicant 
	The Applicant 
	The Applicant 
	used two independent in-vitro 
	dissohrtion 
	methods for hnnacaftor and ivacaftor, 

	resp ectively. 
	resp ectively. 

	The Applicant 
	The Applicant 
	stated that the dissolution prn:files 
	of 100 mg hnnacafto1 I 125 mg wacafto1 
	and 


	150 mg hnnacaftor I 188 mg ivacaftor are not dose dependent. The Applicant co~ared the mean dissohrtion profiles of two strengths for both hnmcaftor and ivacaftor and f01md that they are the same (Figtn·es 1 and 2). Therefore, the conclusions obtained from experiments pe1fonned on one dose strength apply to both dose strengths. 
	OPQ-XOPQ-TEM-0001v03 Page 4 of 34 Effective Date: 18 Feb 2016 18 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page 
	~bs;:l====-~
	*lil#=-=-~~~~Q-U_A_L_ITY~A-S_SE_s_s_M_E_N_T~~~------rgJil§~~ .
	The dissohrtion profile ofthe 75 mg I 125 mg FDC granules fomm1ation was not collected because this fonm 1ation was only used for a senso1y study (013). 
	Reviewer's assessment 
	The response ;s adequate. 
	IR 1Item2 
	Submit comparative IIllltipoint dissohrtion profiles on 75 mg 1125 mg FDC granule formu1ation and the colllirercial fomm1ation 100 mg/ 125 mg FDC granules and 150 mg /188 mg FDC granules by using the proposed dissohrtion method. The dissohrtion profiles of the 75 mg/ 125 mg FDC granule should be similar to those ofthe corrnrercial fonm1ations (e.g. by the calcu1ation of :12 if appropriate). 
	The Applicant's response to IR 1 Item 2 
	The complete dissohrtion data for in-use stability studies is provided in Section 1.11.1 Response to Request for fufonnation 28 March 2018 -In-use Stability Studies in Food. 
	Reviewer's assessment 
	The response is adequate. The provided data was thoroughly reviewed under section: In-Vitro Soft-food Interaction Study. 
	Biophannaceutics Infonnation Request 2 
	The second Biophannaceutics IR was sent to the Applicant on 5/1/2018. On 5/15/2018, the Applicant responded to the IR The following are the Biophannaceutics IR, the Applicant's response, and this Reviewer's assess1rent of the Applicant 's response. 
	IR 2Item1 
	In Module 3.2. P.2.2. Thug Product Fonmlation Develop1rent, you repoited that the proposed dissohrtion 1rethod has discriminatory power towards the changes in Granule Pa11icle Size, <bf<4J and stability; however, you did not provide detailed data to 
	--~~~~~~~~~~-
	-

	supp o Ii your conchlsion Specifically, submit the con:plete dissohrtion data (individuai mean, SD, %RSD, and profiles) for Figures 2-6 and Figtn·e 8-12 to the Agency for review. 
	The Applicant's response to IR 2 Item 1 
	The con:plete dissohrtion data for Figtn·es 2-6 and 8-12 in Section 3.2.P.2.2 Formu1ation Development are included in the appendix of this IR response. 
	~bs;:l====-~
	*lil#=-=-~~~~Q-U_A_L_ITY~A-S_SE_s_s_M_E_N_T~~~------rgJil§~~ .
	The complete dissohrtion data of the QbD batches inchrled in Section 3.2.P.2.2 Fonm1ation 
	Developirent are nonmlized to the CbH41dissohrtion vahres. The complete dissohrtion data of all other batches in Section 3.2.P.2.2 were not nonnalized. Therefore, Figtn·es 4, 9, and 10 in Section 3.2.P.2.2 have been nonnalized and the updated section is re-submitted with this 
	response. 
	Reviewer's assessment 
	The response ;s adequate. Part ofthe dissolution data are /;sted in Append;x I for details. All data are thoroughly reviewed under sub-sections: the d;scriminat01y power of the prop osed d;ssolution methods andDissolution data andspecification. 
	IR2 Item2 Submit the complete dissohrtion data (individual, irean, SD, %RSD, and profiles) of the batches 
	used in Study VX15-809-014 to the Agency for review. The Applicant's response to IR 2 Item 2 The complete dissohrtion data for the batches used in Study VX15-809-014 are inch1ded in the 
	appendix of this IR response. Reviewer's assessment 
	The response ;s adequate. 
	IR2 Item3 You just provided the <bH4f tiire point (ie. ~l minlrtes) dissohrtion data for the batches listed in 
	Table 2 of Module 3.2.P.5.4 Batch Analyses. Submit the con:plete dissohrtion data (individuai rman, SD, %RSD, and profiles) of these batches to the Agency for review The Applicant's response to IR 2 Item 3 The complete dissohrtion data for the batches listed in Table 2 of Section 3.2.P.5.4 Batch 
	Analyses are inchrled in the appendix of this IR response. Reviewer's assessment 
	The response ;s adequate. The requested dissolution data are /;sted in Append;x I for details. All data are thorough(y reviewed under sub-sections: Dissolution data and specification. 
	IR2 Item4 
	2 Page(s) tias 15een Wittitiela in Full as 15'1 (CCI/TS) immeaiately following ttiis page 
	~bs;:l====-~
	*lil#=-=-~~~~Q-U_A_L_ITY~A-S_SE_s_s_M_E_N_T~~~------rgJil§~~ .
	Biophannaceutics Infonnation Request 3 
	The third Biophannaceutics IR was sent to the Applicant on 6/6/2018. On 6/8/2018, the Applicant responded to the IR. The following are the Biopha.nm.ceutics IR, the Applicant's response, and this Reviewer's assessment of the Applicant 's response. 
	IR 3Item1 
	In the response dated May 15, 2018 to CMC Infonnation Request Question 10 dated May 1, 2018, you made the following statement: 
	'The bioperfonnance of the .large FDC granules (d50: <bJ<41i) and the Phase 3 Granules (d50: ~ 
	<bJ<4f were not directly cor~ared. However, based on a phase 1 BA study (VX15-809-014), bioavai.lability of the FDC tablets and the .large FDC granules are comparable based on the drng exposlll·e (AUC). When comparing the exposure data across the phase 3 studies of granules (study VX15-809-115) and FDC tab.lets (study VX15-809-109), the range of LUM and IVA exposlll·es were simi.lar. Therefore, in-vivo exposlll·es (AUC) are expected to be similar between the .large FDC granules (d50: l\4! and the phase 3 gr
	The Applicant's response to IR 3 Item 1 
	The AUC data from the Phase 1 BA study (VX15-809-014) comparing the FDC tab.lets and the .large FDC granules in healthy adult subjects are were inchrled in Tables 2 and 3 in Module 2.7.1 Slllnmaiy of Biophanm.ceutical Studies and Associated Analytical Methods. 
	The AUC data from the two phase 3 studies ofFDC granules (VX15-809-115) and FDC tablets (VXl 5-809-109) in pediatric CF patients are shown in the table below. The AUC data by age group were also submitted through responses to Infonm.tion Request dated 230ct2017 for PPSR. 
	~bs;:l====-~
	*lil#=-=-~~~~Q-U_A_L_ITY~A-S_SE_s_s_M_E_N_T~~~------rgJil§~~ .
	N: nunber ofsubjects 
	Reviewer's assessment 
	The response ;s adequate. The infonnation was reviewed under subsection: Dissolution data and specification. 
	IR3 Item2 
	Lot B16029 and Lot 6064308 were used in Part A and PartB of Study VXlS-809-115, respectively. These two lots were manufuctured in different sites. The granule particle size of Lot 6064308 was repo1ted to be ar·olmd <bH4l However, the granule particle size of Lot B16029 could not be located in the submission Submit the detailed infonnation (including components and composition, and granule particle size) of Lot B16029 to the Agency for review. 
	The Applicant's response to IR 3 Item 2 
	The components and composition ofFDC granules in lots B16029 and 6064308 ar·e the same, please refer to Section 3.2.P.1 Description and Composition, Table 1 for the infonnation The d50 granule particle size of lot B16029 is 
	--­

	Reviewer's assessment 
	The response ;s adequate. 
	IR 3 Item 3 
	In the submission, you stated that the proposed dissohrtion specifications (ie. NL~in ~l mimrtes) for both hnnaca:ftor and ivaca:ftor are clinically relevant. However, this statement is not suppoited by sufficient data because you did not conduct a clinical study to compare whether the FDC granules with d50~H4J ar·e bioequivalent to the FDC granules with d50= H4l 
	Your proposed dissohrtion specification for hnnaca:ftor (NL~in 20 minutes) is acceptable because it can ensure only the granules with smaller particle size <bH4l can meet this proposed specification Bm the proposed dissohrtion for ivaca:ftor is not acceptable because it is not sufficient to reject the granules with larger granule particle size <bH4f We recorrnnend the following specification for ivaca:ftor: 
	Figure
	Acknowledge your acceptance of the above dissohrtion acceptance criterion for ivaca:ftor and update the drng product specification tables in Module 3.2. P.5. 1. Specifications and other relevant paits of yom· NDA submission accordingly. 
	The Applicant's response to IR 3 Item 3 
	~bs;:l====-~
	*lil#=-=-~~~~Q-U_A_L_ITY~A-S_SE_s_s_M_E_N_T~~~------rgJil§~~ .
	The Ve1tex agrees with the Agency's recorrnrended ivacaftor dissohrtion specification of NLT :~I%(Q) in 15 minutes. Ve1tex corrnnits to update the drng product specification table in Section 
	3.2.P.5.1 and other relevant paits of the NDA accordingly and will submit these changes as a separate airendment. 
	Reviewer's assessment 
	The response ;,s adequate. 
	Clinical relevance ofdissolution method & acceptance criteria (e.g., IVIVR, IVIVC, In Silica Modeling,smal/scalein vivo) 
	Reviewer's Assessment: 
	See subsection: Dissolution data and specification for details. 
	Application of dissolution/IVIVC in QbD Reviewer'sAssessment: NIA 
	In-Vitro Soft-food Interaction Study 
	Reviewer's Assessment: 
	The hnnacaftor/ivacaftor FDC granules are dosed orally to yomg pediatric patients by mixing the fonmlation with a small volume of soft foods or liquids. 1be Applicant conducted additional dissohrtion tests to evaluate the compatibility of the granules mixed with small volumes (5 mL) of selected liquids and soft iOods (i e. apple juice, can ot puree, and yogwt). 
	I. Dissolution method for in vitro food compatibility 
	The Applicant used the saire dissohrtion method to conduct in vitro food compatibility studies. However, the Applicant modified the sample preparation and introduction of the sample into the dissohrtion vessels as follows: 
	"Add 5 mL of food matrix to the granules from a <bJ<4Jand stir lllltil all the granules are dispersed in the food matrix. Hold the mixture for 1 hom· at aooient conditions. Quantitatively transfer the mixtm·e to the dissohrtion vessel (n=6) with ~30mL of dissohrtion iredinm from each vessel and strut dissohrtion testing". 
	II. Soft food and liquid compatibility 
	~bs;:l====-~
	*lil#=-=-~~~~Q-U_A_L_ITY~A-S_SE_s_s_M_E_N_T~~~------rgJil§~~ .
	In vitro soft food stability dissohrtion was conducted on both 150 mg Lumacaftor I 188 mg Ivacaftor FDC Granules and 100 mg Lumacaftor I 125 mg Ivacaftor FDC Granules with apple juice, can ot pm·ee, and yoguit. The initial dissohrtion and 12 months' stability data are summ:lfized in the following tables: 
	Table 11. Mean hnnacaftor dissohrtion data of 100 mg Lmmcaftor I 125 mg Ivacaftor FDC Granules for in use stability, initial and 12 months 
	Lot mllllber / l nne Pomt (mm) 
	Lot mllllber / l nne Pomt (mm) 
	Lot mllllber / l nne Pomt (mm) 
	5 
	10 
	15 
	20 
	30 
	45 
	60 
	75 

	100/ 125 mg Lot W033 179 with apple juice, TO 
	100/ 125 mg Lot W033 179 with apple juice, TO 
	92 
	99 
	101 
	102 
	103 
	104 
	105 
	106 

	100/ 125 mg Lot W033 179 with apple juice, 12 months 
	100/ 125 mg Lot W033 179 with apple juice, 12 months 
	91 
	97 
	99 
	101 
	102 
	103 
	104 
	104 

	100/ 125 mg Lot W033 l79 with Canot Pmee, TO 
	100/ 125 mg Lot W033 l79 with Canot Pmee, TO 
	100 
	103 
	104 
	105 
	105 
	105 
	106 
	106 

	100/ 125 mg Lot W033 l79 with Canot Pmee, 12 months 
	100/ 125 mg Lot W033 l79 with Canot Pmee, 12 months 
	98 
	101 
	101 
	102 
	102 
	103 
	103 
	103 

	100/ 125 mg Lot W033 179 with Yogurt, TO 
	100/ 125 mg Lot W033 179 with Yogurt, TO 
	96 
	103 
	103 
	104 
	104 
	100 
	105 
	105 

	100/ 125 mg Lot W033 179 with Yogurt, 12 months 
	100/ 125 mg Lot W033 179 with Yogurt, 12 months 
	86 
	90 
	93 
	94 
	96 
	97 
	98 
	102 


	Table 12. Mean ivaca:ftor dissohrtion data of 100 mg Llllnaca:ftor I 125 mg Ivaca:ftor FDC Granules for in use stability, initial and 12 months 
	Lot number 11 nne Pomt (mm) 
	Lot number 11 nne Pomt (mm) 
	Lot number 11 nne Pomt (mm) 
	5 
	10 
	15 
	20 
	30 
	45 
	60 
	75 

	100/ 125 mg Lot W033 179 Wlill apple JlllCe, TO 
	100/ 125 mg Lot W033 179 Wlill apple JlllCe, TO 
	68 
	89 
	95 
	98 
	101 
	102 
	103 
	103 

	100/ 125 mg Lot W033 179 w1m apple JlllCe, 12 months 
	100/ 125 mg Lot W033 179 w1m apple JlllCe, 12 months 
	75 
	89 
	93 
	95 
	97 
	99 
	99 
	100 

	100/ 125 mg Lot W033 179 with Can otPru·ee,TO 
	100/ 125 mg Lot W033 179 with Can otPru·ee,TO 
	75 
	92 
	97 
	99 
	100 
	100 
	100 
	101 

	100/ 125 mg Lot W033 179 with Can otPru·ee, 12 months 
	100/ 125 mg Lot W033 179 with Can otPru·ee, 12 months 
	79 
	90 
	94 
	95 
	96 
	97 
	97 
	98 

	100/ 125 mg Lot W033 179 w1m Yogurt, TO 
	100/ 125 mg Lot W033 179 w1m Yogurt, TO 
	67 
	89 
	96 
	98 
	101 
	101 
	102 
	101 

	100/ 125 mg Lot W033 179 with Yogurt, 12 months 
	100/ 125 mg Lot W033 179 with Yogurt, 12 months 
	66 
	82 
	89 
	92 
	95 
	96 
	97 
	98 


	Table 13. Mean hnnacaftor dissohrtion data of 150 mg Lmmcaftor I 188 mg Ivacaftor FDC Granules for in use stability, initial and 12 months 
	Lot number /Time Point (min) 
	Lot number /Time Point (min) 
	Lot number /Time Point (min) 
	5 
	10 
	15 
	20 
	30 
	45 
	60 
	75 

	150/ 188 mg Lot W033182 with apple juice, TO 
	150/ 188 mg Lot W033182 with apple juice, TO 
	91 
	97 
	99 
	100 
	101 
	102 
	103 
	104 

	150/ 188 mg Lot W033182 with apple juice, 12 months 
	150/ 188 mg Lot W033182 with apple juice, 12 months 
	92 
	97 
	100 
	101 
	102 
	103 
	103 
	104 

	150/ 188 mg Lot W033 182 with Ca1rnt Pmee, TO 
	150/ 188 mg Lot W033 182 with Ca1rnt Pmee, TO 
	98 
	101 
	102 
	103 
	103 
	103 
	103 
	103 

	150/ 188 mg Lot W033 182 with Ca1rntPmee, 12 months 
	150/ 188 mg Lot W033 182 with Ca1rntPmee, 12 months 
	98 
	101 
	102 
	102 
	103 
	103 
	103 
	103 

	150/ 188 mg Lot W033 182 with Yogurt, TO 
	150/ 188 mg Lot W033 182 with Yogurt, TO 
	86 
	96 
	97 
	100 
	100 
	104 
	104 
	106 


	~bs;:l====-~
	*lil#=-=-~~~~Q-U_A_L_ITY~A-S_SE_s_s_M_E_N_T~~~------rgJil§~~ .
	150/ 188 mg Lot W033182 with Yogurt, 12 months 
	150/ 188 mg Lot W033182 with Yogurt, 12 months 
	150/ 188 mg Lot W033182 with Yogurt, 12 months 
	78 
	84 
	87 
	89 
	91 
	93 
	95 
	100 


	Table 14. Mean ivacaftor dissohrtion data of 150 mg Lmnacaftor I 188 mg Ivacaftor FDC Granules for in use stability, initial and 12 months 
	Lot number fiime Point (min) 
	Lot number fiime Point (min) 
	Lot number fiime Point (min) 
	5 
	10 
	15 
	20 
	30 
	45 
	60 
	75 

	150/ 188 mg Lot W033182 wnn apple JlllCe, TO 
	150/ 188 mg Lot W033182 wnn apple JlllCe, TO 
	73 
	87 
	92 
	95 
	97 
	99 
	100 
	100 

	150/ 188 mg Lot W033182 wnn apple JlllCe, 12 months 
	150/ 188 mg Lot W033182 wnn apple JlllCe, 12 months 
	75 
	87 
	92 
	94 
	96 
	97 
	98 
	99 

	150/ 188 mg Lot W033182 with Ca1rntPuree, TO 
	150/ 188 mg Lot W033182 with Ca1rntPuree, TO 
	76 
	89 
	94 
	96 
	98 
	98 
	99 
	100 

	150/ 188 mg Lot W033182 with Ca1rntPuree, 12 months 
	150/ 188 mg Lot W033182 with Ca1rntPuree, 12 months 
	76 
	87 
	91 
	92 
	94 
	95 
	95 
	96 

	150/ 188 mg Lot W033182 wnn Yogurt, TO 
	150/ 188 mg Lot W033182 wnn Yogurt, TO 
	59 
	80 
	88 
	93 
	96 
	98 
	98 
	98 

	150/ 188 mg Lot W033182 wnn Yogurt, 12 months 
	150/ 188 mg Lot W033182 wnn Yogurt, 12 months 
	65 
	81 
	88 
	91 
	93 
	94 
	94 
	95 


	Figtn·e 16. Mean hnnacaftor dissohrtion profiles of 100 mg Lmmcaftor I 125 mg Ivacaftor FDC Granules for in use stability, initial and 12 months 
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	Figure
	Figtn·e 17 . Mean ivacaftor dissohrtion profiles of 100 mg Lumacaftor I 125 mg Ivacaftor FDC Granules for in use stability, initial and 12 months 
	~bs;:l====-~
	*lil#=-=-~~~~Q-U_A_L_ITY~A-S_SE_s_s_M_E_N_T~~~------rgJil§~~ .
	lvacaftor 
	120 .100 .80.
	"O 
	C1I 
	> 
	0 
	"' 
	60 

	"' 
	0 
	~ 
	40 .20 .0 .
	pi ! 
	pi ! 
	pi ! 
	! 
	I 
	I 

	0 10 20 30 40 so 60 70 80 
	0 10 20 30 40 so 60 70 80 


	Time (min) 
	-.-100/12s mg Lot W033179 with apple juice, TO 
	-.-100/12s mg Lot W033179 with apple juice, 12 months 
	-.-100/12s mg Lot W033179 with Carrot Puree, TO 
	-.-100/12s mg Lot W033179 with Carrot Puree, 12 months 
	-.-100/12s mg Lot W033179 with Yogurt, TO 
	-.-100/12s mg Lot W033179 with Yogurt, 12 months 
	Figtn·e 18. Mean hnnacaftor dissohrtion profiles of 150 mg Lmmcaftor I 188 mg Ivacaftor FDC 
	Granules for in use stability, initial and 12 months Lumacaftor 
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	Figure
	-.-1s0/188 mg Lot W033182 with apple juice, TO 
	-.-1so/188 mg Lot W033182 with apple juice, 12 months 
	-.-1s0/188 mg Lot W033182 with Carrot Puree, TO 
	-.-1so/188 mg Lot W033182 with Carrot Puree, 12 months 
	-+-1S0/188 mg Lot W033182 with Yogurt, TO 
	-.-1so/188 mg Lot W033182 with Yogurt, 12 months 
	Figtn·e 19. Mean ivacaftor dissohrtion profiles of 150 mg Lwnacaftor I 188 mg Ivacaftor FDC Granules for in use stability, initial and 12 months 
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	lvacaftor 
	_._.150/188 mg Lot W033182 with apple juice, TO 
	_._.150/188 mg Lot W033182 with apple juice, 12 months 
	_._.150/188 mg Lot W033182 with Carrot Puree, TO 
	_._.150/188 mg Lot W033182 with Carrot Puree, 12 months 
	_._.150/188 mg Lot W033182 with Yogurt, TO 
	...,._150/188 mg Lot W033182 with 80 Yogurt, 12 months 
	Time (min) 
	The data show that hnnacaftor and ivacaftor dissohrtion for release and stability tests is not affected after the FDC granules were mixed with apple sauce and cairnt puree. However, hnnacaftor release in the FDC Granules significantly decreases after the mixture of the FDC granules and whole milk yogwt was stored at 30°C 175% RH for 12 IIDnths, ahhough ivacaftor dissohrtion rermins llllChanged. 
	120 100 I I ! Ir = 80 "O C1I > 0 60VI VI 0 ~ 40 20 0 0 10 20 30 40 so 60 70 
	Figure
	Bridging ofFormulations 
	Reviewer's Assessment: 
	Lot B16029 and Lot 6064308 were used in Pait A and PaitB of Study VX15-809-115, respectively. These two lots were manufuctured in different sites. The dissohrtion data. show that Lot B16029 and Lot 6064308 have similar dissohrtion profiles based on the calculated f2s (Llllmcaftor: ; Ivacaftor: no :12 is calcu1ated for both lots dissolve ~~%in ~~minutes). In addition, these two lots have similar AUCs based on the population PK IIDdel per Clinical Phaimacology review. 
	:12=59.51

	~bs;:l====-~
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	BiowaiverRequest 
	Reviewer's Assessment: N/A 
	R Regional Information 
	R Regional Information 
	Comparability Protocols 
	Reviewer's Assessment: 
	Post-Approval Commitments 
	Reviewer's Assessment: 
	lifecycle Management Considerations 
	list ofDeficiencies: None 
	Primary Biopharmaceutics Reviewer Name and Date: 
	Hansong Chen, Pharm.D., Ph.D., 6/11/2018 Biopharmaceutics reviewer OPQ/ONDP/DB 
	Secondary Reviewer Name and Date (and Secondary Summary, as needed}: 
	Haritha Mandula, Ph.D. 6/14/2018 
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	LABELING .IQA Review Guide Reference .
	{ForNDA 211358} 
	I. Package Insert 
	1. Highlights ofPrescribingInformation 
	Item .Infonnation Provided in NDA 
	~!·9-~~!_:!:~~--~!:~~s__g~~~--'!"~9_1 _~~-~-!-~£g_~.21.:2?_(~2{~))__________________ 
	Proprietruy name and established 
	ORKAMBI® (hnnaca:ftor/ivaca:ftor) name Dosage fonn, route of 
	Granules, Oral administration Controlled drng substance symbol 
	Not applicable 
	(if applicable) .Dosage Fmms and Strengths (Labeling Review Tool and 21 CFR .201 .57(a)(8)).
	silliirmiy--0nii-e-a0sage--f0ilii-aiid____ -0i:aigi:ailliies:--ullii=a0s-e-iJackets-0I---­
	strength .hnnaca:ftor 100 mg and ivaca:ftor 125 mg; hnm.caftor 150 mg and ivaca:ftor 188 mg. 
	2. Section 2 Dosage and Administration 
	Item Infonnation Provided in NDA (Refer to Labeling Review Tool and 21 CFR 201.57(c)(12)) 
	··si)eclinn8-ti1iCiI<>D8--fr>;~'Pi·0aliC1··--
	-

	Tiie-eiitii:e·c-0iiteiir0reaciipack'ei-0r··-­
	preparation (e.g., reconstitution, 
	preparation (e.g., reconstitution, 
	preparation (e.g., reconstitution, 
	oral granules 
	shoukl be mixed 
	with 

	mixing with food, dihrting with 
	mixing with food, dihrting with 
	one teaspoon, 5 mL, of age appropriate 

	compatible diluents) 
	compatible diluents) 
	soft food or liquid and the mixture 

	TR
	completely 
	consmmd. 
	Some examples 

	TR
	ofsoft foods inch.Jde 
	pm·eed fiuits, 

	TR
	flavored yogmi or pudding, 
	and milk 

	TR
	or juice. Food shoukl be at room 

	TR
	temperatm·e 
	or below. Each packet is 

	TR
	for single use only. Once mixed, the 

	TR
	product has been shown to be stable 

	TR
	for one hom-, and therefore shoukl be 

	TR
	irurested dm·ing this period. 


	3. Section 3 Dosage Forms and Strengths OPQ-XOPQ-lEM-0001 v05 Page 1 of8 Effective Date: October 15, 2017 
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	Item Infonnation Provided in NDA (Refer to Labeling Review Tool and 21 CFR 201.57(c)(4)) Available dosage forms 
	Figure
	Oral granules: Unit-dose packets Strengths: in metric system 
	hnm.caftor 100 mglivacaftor 125 mg or hnnacaftor 150 mglivacaftor 188 rm per packet 
	Active rmiety expression of 
	Not applicable strength with equivalence staterrent (if applicable) A description of the identifying 
	white to oft:. white granules characteristics of the dosage forms, including shape, color, coating, scoring, and in:printing, when applicable. 
	4. Section 11 Description 
	OPQ-XOPQ-lEM-0001 v05 Page 2 of8 Effective Date: October 15, 2017 
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	Item 
	Infonnation Provided in NDA 
	(Refer to Labeling Review Tool and 21CFR201.57(c)(12), 21 CFR 201.100(b)(5)(iii), 21CFR314.94(a)(9)(ii~, and 21 CFR314.94(a)(9)(iv)) 
	Proprietruy name and established name Dosage fonn and route of administration Active rm iety expression of strength with equivalence statement (if applicable) For parenteraL otic, and ophthahnic dosage forms, include the quantities of all inactive ingredients [see 21 CFR201.100(b)(5)(iii), 21 CFR 314.94(a)(9)(iii), and 21 CFR 314.94(a)(9)(iv)], listed by USP/NF names (if any) in alphabetical order (USP <1091>) Statement ofbeing sterile (if applicable) Pharmacological/ therapeutic class 
	Chemical name, stmctural fomrula, molecular weight 
	Ifradioactive, statement of it~or1ant nuclear characteristics. Other it~or1ant chemical or physical properties (such as pKa or pH) 
	ORKAMBI® granules for oral administration Not applicable 
	Not applicable, oral dtug product 
	Not applicable 
	Lmmca:ftor is cystic fibrosis transmembrane conductance regulator (CFTR) and Ivacaftor is a CFTR potentiator. Lmmcaftor : chemical name: 3-[6­({[l-(2,2-difiuoro-1,3-benwdioxol-5­yQcyclopropyl]carbonyl}amino)-3­methylpyridin-2-yl]benw ic acid; Ivacaftor chemical name: N (2,4-di­tert-butyl 5 hydroxyphenyl)-1,4­dihydt·o 4 oxoquino line 3 carboxamide; Mol wt. for hnnacaftor and ivacaftor are 452.41 and 392.49, respectively; Mol fonmla for hnm.caftor is C24H18F2N205 and for ivacaftor is C24H28N203. Not applicabl
	Both dt1ig.s are practically insohlble. 
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	5. Section 16 How Supplied/Storage and Handling 
	Item 
	Infonnation Provided in NDA 
	(Refer to Labeling Review Tool and 21 CFR 201.57(c)(l 7)) 
	Strength of dosage f01m 
	Strength of dosage f01m 
	Strength of dosage f01m 
	hnm.caftor 
	100 mglivacaftor 
	125 mg 

	TR
	per packet 

	Available units (e.g., bottles of 100 
	Available units (e.g., bottles of 100 
	56-cmmt caiton (contains 56 unit-dose 

	tablets) 
	tablets) 
	packets) same applicable for both 

	TR
	strellQfhs. 

	Identification of dosage f
	Identification of dosage f
	onns, e.g., 
	Supplied as small white to o:ff:. white 

	shape, color, coating, scoring, 
	shape, color, coating, scoring, 
	granules and enclosed in unit dose 

	in~rinting, NDC mnnber 
	in~rinting, NDC mnnber 
	packets. 

	TR
	NDC 51167-900-01 

	TR
	ND C 51167­500-02 

	Special handling (e.g., pr
	Special handling (e.g., pr
	otect from 
	None 

	light) 
	light) 

	Storage conditions 
	Storage conditions 
	Store at 20-25°C (68-77°F); excm·sions 

	TR
	pennitted to 15-30°C (59-86°F) [see 

	TR
	USP Controlled Room Temperatm·e]. 

	Manufucturer/distributor 
	Manufucturer/distributor 
	na:rre (21 
	Manufactured for 

	CFR 201. l (h)(5)) 
	CFR 201. l (h)(5)) 
	Ve1tex Phaimaceuticals Incorporated 

	TR
	50 N01them Avenue 

	TR
	Boston, MA 02210 


	Reviewer's Assessment of Package Insert: Adequate. 
	Infon mtion provided in the PI co~lies with relevant regulatory require:rrents from .CMC perspective. .
	II. Labels: Note: Only one each of the caiton, wallet and sachet representative samples was reproduced below. Except for the color sche:rres and dosage state:rrent both strengths use the sa:rre packaging configm·ations for prirm1y package <bH4fand secondaiy caiton. 
	1. Packetand Wallet Labels (for weeklv dosing)
	(b)(4J 
	OPQ-XOPQ-1EM-0001v05 Page 4 of 8 Effective Date: October 15, 2017 
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	Item 
	Item 
	Item 
	fufonnatio n provided in the container label ( CbH41and wallet caiton) 
	fufonnatio n provided in the Outer caiton labe.l(s) 

	Proprieta1y name, established name (font size and prominence (21 CFR 201.10(g)(2)) 
	Proprieta1y name, established name (font size and prominence (21 CFR 201.10(g)(2)) 
	Acceptable Font sizes for Proprietaiy and established names of diugs 
	Acceptable Font sizes for Proprietaiy and established naines of diugs 

	Dosage strength 
	Dosage strength 
	Lumacaftor/Ivacaftor 100 mg I 125 mg; or 150 mg/ 188 mg per packet 
	Lmnacaftor/Ivacaftor 100 mg I 125 mg; or 150 mg/ 188 mg per packet 

	Net contents 
	Net contents 
	Net content in mg or g was no 
	56 packets per caiton, with 

	TR
	included on the packet 
	4 individual wallets with 

	TR
	(prirrruy container). 14 packets per wallet pack 
	14packets per wallet 

	''Rx only'' displayed prominently on the main panel 
	''Rx only'' displayed prominently on the main panel 
	Present on both 
	Present 

	NOC number (21 CFR 207.35(b)(3)(i)) 
	NOC number (21 CFR 207.35(b)(3)(i)) 
	Present on both 
	Present 

	Lot number and expiration 
	Lot number and expiration 
	Space available, but didn't 
	Space available, but didn't 

	date (21 CFR 201.17) 
	date (21 CFR 201.17) 
	indicate where batch number and Expny date will be included on either the packet -<b><4~ or wallet. 
	indicate where batch number and Expny date will be included. 

	Storage conditions 
	Storage conditions 
	Not included on either the packet r--<bll4J or the Wallet pack for weekly dosing. 
	Store at USP controlled room temperature [20-25°C (68-77°F); excm·sions pennitted to 15-30°C (59-86°F)]. 

	Bai· code (21CFR 201.25) 
	Bai· code (21CFR 201.25) 
	Present on packet r--Cb> <41 

	Naine of rmnufuctm·er/distributor 
	Naine of rmnufuctm·er/distributor 
	Present on both Vertex Plwmaceuticals Incorporated 
	Ve1tex Phanmceuticals Inco1porated 

	And others, if space is available 
	And others, if space is available 
	Individual AM /PM dosing inakers provided for all day of the week on Wallet pack. fustmctio ns for prepaiing the dose inchxled. 
	None 


	Reviewer's Assessment of Labels: Inadequate 
	Storage conditions statement should be inchxled on the wallet labeL at the minimum, if there is not adequate space on the prirrmy package Net contents of the package should be expressed in metric llllits, i e. g ormg, on the primuy pack <bH4J independent of the dosage strength 
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	Space where Batch # and Expny date are printed on the packet 
	Figure
	or outer caiton was not nmked. 
	List ofDeficiencies: 
	Provide revised text/or (bH4I (packet), Wallet andouter cartons with thefollowing information included 
	1. .
	1. .
	1. .
	Storage condition shoukl be included on the wallet labeL at the minimum, ID case there is not adequate space on the prn:rmy package 
	--­


	2. .
	2. .
	Net contents of the package shoukl be expressed in metric units, 1e. g or mg, independent of the dosage strength on the prima1y pack <6> <41 

	3. .
	3. .
	Indicate (nmk) space where Batch mnmer and Expny date ai·e printed on prirm1y packe <bf<4J wallet and outer caiton. 


	OverallAssessment andRecommendation: Approvable, only up on revising the text with changesproposed as above. 
	Primary LabelingReviewerName andDate: 
	Venkateswara R. Pavulwi, Ph. D., R. Ph.; 03-JUL-2108 
	Secondary ReviewerName and Date (and Secondary Summary, as needed): 
	Craig M. Bertha, Ph. D. 
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	ONDP Filing Review -NDA 211358 .Attachment -Final Risk Assessment .
	DP attribute/ CQA 
	DP attribute/ CQA 
	DP attribute/ CQA 
	Factol's that may impact theCQA 
	0 
	s 
	D 
	Initial RA FMECA RPN# 

	Appearance 
	Appearance 
	• color ofinput materials (bl \4) 
	3 
	3 
	2 

	Identification 
	Identification 
	(bf(4} 
	3 


	3 
	3 
	3 
	3 
	3 

	2

	Assay • assay/purity ofinput 

	ivacaftor (b) <41 lumacaftor, and excipients 
	• incorrect weighing of 
	(5)(4f \brl4' 
	• variation o 
	Figure
	Comment & considerations for iisk assessment Final RA Lifecycle considel'ations 0 1· comments 
	• .
	• .
	• .
	appearance must meet drug product acceptance criteria, mainly a visual examination for color (subjective) 

	• .
	• .
	lumacaftor, ivacaftorlb) (41, and microcrystalline cellulose (MC) H4 

	• .
	• .
	the specification for the lumacaftor requires a specific identification by (b) (4f 

	• .
	• .
	the specification for the ivacaftorlbJ (4) includes a specific identity test by (b) (4) 

	• .
	• .
	cGMP requires multiple checks during formulation ofthe identity ofdrug product components 

	• .
	• .
	control strate includes tes~offinal drug product by~l,


	1
	\l>H4l 
	4 

	• .
	• .
	• .
	ivacaftor !bl:!J specification includes a criterion for assay and purity, e.g. degradants and residual solvents 

	• .
	• .
	ivacaftor[bH~ is claimed to have ..good chemical and physical stability" (refer toNDA203 188 for details) 

	• .
	• .
	lumacaftor specification includes a criterion for assay and purity (e.g., degradants, residual solvents, inorganic residue on ignition) 

	• .
	• .
	excipients meet quality standard ofUSP/NF, which is suitable for solid oral dosage forms 

	• .
	• .
	cGMP compliance should control H4l 


	(bf(4f 
	3
	Degradation • poor packet seal integrity 
	2 
	3 .• IPC for packet seal integrity (no details provided, however) 
	• .applicant claims H4lstability studies show ..good chemical and 
	Products • high degradant levels in 
	the ivacaftor '(b)(4) and 
	physical stability"; ivacaftor ~specification has tests with 
	lumacaftor 
	acceptance criteria for degradants 
	• .compatibility ofivacaftor 
	• .lumacaftor specification includes a criterion for assay and purity 
	(e.g., degradants, residual solvents, inorganic residue on ignition)
	and lumacaftor with 
	excipients 
	• .the formulation for the granules is the same as used for the 
	.______ • degradation ofAPTu ((b~ -_.__
	..___..____ .(b) (4ltablet drug product already approved under 
	..__~-------<.4l
	0 = Probability ofOccurrence; S = Severity ofEffect; D = Detectability Severity ofeffect can only be estimated; input from clinical, clinical pharmacology, and pharmacology/toxicology team would be necessary for more accurate assessment ofclinical impact offailures ofproduct CQAs (thus a median value of"3" was used throughout) 
	1 
	2 

	ONDP Filing Review -NDA 211358 .Attachment -Final Risk Assessment .
	Dissolution 
	Dissolution 
	Dissolution 
	2 

	3 

	3 materials (e.g., bulk density of ivacaftor till <1, lumacaftor !~b 
	4

	• 
	• 
	• 
	variability ofinput 

	• 
	• 
	hnerate 

	• 
	• 
	variable granule Cb>ll..


	(b)(4f ( ~'""---4' hnerate N206038 • stability studies show no degradation products above (b~% for 12 months at 25 C/60%RH and for 6 months at 40 Cn5'P.irn • variability ofparticle size oflumacaftor (D50 o (bf<4I) did not significantly imp._a_c_t _di_. s_so_l_u_ti_on_______,..,n 4 ! • DoE runs resulting in granules with higher than allowable (b) (41 content still met dissolution requirements • granule particle size remained in narrow range (bl <~with chosen process parameter ranges and over this range disso
	____4' 
	content 
	(b)(4! 
	Figure
	Uniformity 
	Uniformity 
	3 

	4
	• high or low assay of 
	• high or low assay of 
	2 

	ivacaftoi (b)(4) and
	ivacaftoi (b)(4) and
	ofDosage Units 

	lumacaftor (b)(4l 
	(ivacaftor/lu macaftor have high 
	Figure
	• variability ofinputdrug loads) 
	materials (e.g., bulk density of ivacaftor [(l>H4l lumacaftor <61)
	, 14.1  packet fills 
	variable

	~ 
	) 
	I .I .
	Microbial 
	Microbial 
	3 

	2 increasing above ace tance criteria 
	ONDP Filing Review -NDA 211358 .Attachment -Final Risk Assessment .
	limits 
	Physical forms 
	Elemental impurities 
	Residual solvents 
	• 
	• 
	• 
	quality ofinput materials 

	• 
	• 
	physical forms ofdrug 


	3 
	4
	4
	4 

	substances (b)(l 
	4

	(I) 
	• .change ofMl4' 
	• .change ofMl4' 
	drug substance 

	3 

	Figure
	5 input hunacaftor, ivacaftor (6)14) excipients 
	• 
	• 
	• 
	elemental impurities in 

	• .
	• .
	elemental impurities introduced by manufacturing 


	. eni[<bl 
	eqmpm l4l 
	eqmpm l4l 
	3 

	5 lumacaftor 
	• 
	• 
	• 
	residual solvents in 

	• 
	• 
	residual solvents in 


	ivacafto/ (bl <4l .Ml4' .
	Figure
	48 
	48 


	• microbial limits testing oflumacaftor and ivacaftor~b) (4) show low bioburden and absence ofspecified organisms (testing will not be performed routinely) • granule lots meet microbial limit requirements and have water activities less than 0.60 (USP <11 12> indicates water activity below this level will prevent growth ofeven the most prolific bacteria/yeast/mold) • microbial testing will be performed on all routine commercial stability lots ofthe granules \vith specification acceptance criteria consistent 
	Figure
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