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QUALITY ASSESSMENT

Quality Review Data Sheet

1. RELATED/SUPPORTING DOCUMENTS

A. DMFs:
DMF Item Date Review
- s LD e Referenced B Completed b nts
bl Type II O & amivudine Adequate | Aug3, 2018 Filed under
Drug Substance (M. Kabir) ME ®@
Orig-1
Type II Tenofovir DF Adequate | Oct 13, 2016 Filed under
Drug Substance (Ying Lin) ME ®@
GL-1
Various Type III) See DP
review
Various Type IV See DP
review
B. Other Documents: /ND, RLD, or sister applications
DOCUMENT APPLICATION NUMBER DESCRIPTION

NDAs for smular products http//www.fda. gov/InternationalPrograms/PEPFAR/ucml 19
from other Applicants are 231.htm
listed m this public database:

2. CONSULTS
DISCIPLINE STATUS | RECOMMENDATION | DATE | REVIEWER
Biostatistics NA
Pharmacology/Toxicology | NA
CDRH NA
Clinical NA
Other
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QUALITY ASSESSMENT

Executive Summary

I. Recommendations and Conclusion on Approvability

NDA 211284 1s recommended for fmal APPROVAL from the product quality

perspective.

II.  Summary of Quality Assessments

A. Product Overview

Temxys is a two-drug fixed dose combmation tablet contaming 300 mg of lamvudine
and 300 mg of tenofovir disoproxil fiumarate. Multiple versions of this product from
different applicants have received tentative approval under the PEPFAR program
Because the patents for both actives have now expmed, this NDA will be the first
application for this combmation to receive fnal approval allowing marketmg m the

US.

Proposed Indication(s) including
Intended Patient Population

In combmation with other antwetroviral agents for
the treatment of HIV-1 mfection m adults and
pediatric patients ®) ()
weighing at least 35 kg

Duration of Treatment

Chronic

Maximum Daily Dose

One tablet once daily with or without food.

Alternative Methods of
Administration

None

Reference ID: 4353049

B. Quality Assessment Overview
Drug Substance:

The DMFs for both actives are currently adequate. See the DMF table on the previous

page for details.

Both active mgredients have high solubility by the Biopharmaceutics Classification
System. The manufacturing process for lamivudine drug substance consistently

produces

drug substance specification.

(b) (4)

which s mcluded m the applicant’s

For additional details, see Mohd Kabn’s Drug Substance review, below.

Executive Summary
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QUALITY ASSESSMENT

Reference ID: 4353049

Drug Product:

Temixys (lamivudine and tenofovrr disoproxil fumarate) Tablets, 300 mg/300 mg are
white oblong shaped, film-coated tablets debossed with “C 0 on one side and plam on
the other side. Compendial excipients that were selected for the formulation were
confrmed by compatibility studies. Optmization studies were carried out to select the

level of the dismtegrant, ®) (4)

The drug product specification is comprehensive and appropriate, and mchides
monitoring by ®®@ lamivudine and =~ ®@
tenofovir DF. Because of the sensitivity of tenofovr DF () 4)

Stability data out to 6 month at 30°C/75%RH adequately support the 24-month
expration datmg period when the product is stored under the following conditions:
Store below 30°C (86 °F). Keep bottles tightly closed to protect from moisture.
Dispense and store only in original bottle. The stability data supports the quality of
three packagmg configurations: bottles of 30, 60 and 100 count, each with desiccant,
mduction seal and child-resistant closure. The June 25, 2018 amendment clarified that
all three configurations will be available for the PEPFAR market, but that only the 30-
count bottle will be commercialized m the US.

For additional details, see Yong Wang’s Drug Product review, below.

Process:
() (4)

Executive Summary Page 4



QUALITY ASSESSMENT

(b) (4)

Biopharmaceutics:
The proposed dissolution method (USP Apparatus II at 50 rpm paddle speed m 900 mL
0.1 N HCI) was determmed to exhibit lmited discriminatory power. In response to

FDA recommendations, the Applicant agreed to ®® dissolution acceptance
criterion to Q= ®% m 20 mmutes for batch release and stability testmg of Temixys
tablets.

No bridgmg 1s necessary between the bio-batch (CBAUOO2F) and the commercial drug
product because there are no differences m the formmlation, manufacturing process,
manufacturing site, or drug product mage/coating/debossing.

For additional details, see Pamali Chatterjee’s Biopharmaceutics review, below.

Facilities:

Following review of the mspectional histories of the drug substance and drug product
manufacturing facilities, a Preapproval mspection performed for the lamvudine drug
substance manufacturing facility, and suitable responses to mformation requests, all
hsted facilities for NDA 211284 are found to be acceptable for ther proposed
manufacturing and/or testmg operations. Therefore, there are no significant outstanding
manufacturing or facility risks that prevent approval of this application. A
recommendation to Approve was entered for the Submission Overall Manufacturing
Facility Status m Panorama on Aug 31, 2018.

For additional details, see Steven Frisbee’s Facility review, below.

C. Special Product Quality Labeling Recommendations (NDA only)
The recommendations m Yong Wang’s Labelng review, below, were conveyed to the
OND PM for consideration as the labelng is finalized:

D. Final Risk Assessment (see Attachment)

Executive Summary Page 5
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QUALITY ASSESSMENT
Chapter VII-Biopharmaceutics

CovEn on D3 Eirce wo RESACH ConTEn fon Do Dctand it Atstincy

BIOPHARMACEUTICS

NDA: 211284

Drug Product Name / Strength: Temxys (Lamivudine/Tenofovir Disoproxil Fumarate)
Tablets, 300 mg/300 mg

Route of Administration: Oral

Applicant Name: Celltrion, Inc.

Background:

Celltrion, Inc. 15 seekmg approval for an mumediate-release, film-coated, debossed, Fixed Dose
Combmation (FDC) Tablet contaming 300 mg/300 mg of lammvudine/tenofovir disoproxil
fiuarate, respectively, to be admmistered orally once daily for the treatment of HIV-1 mfection
m adults and pediatric patients weighing at least 35 kg via the 505(b)(2) regulatory pathway. This
NDA (211284) 1s submitted under the President’s Emergency Plan for Aids Relief (PEPFAR)
program.

The submussion is supported by a smgle center, smgle dose, open-label, randomized, two-
treatment, two-period, cross-over study (CT-GO02) to establish bio-equivalence (BE) between the
bio-batch CBAUOO2F of the proposed Temixys (lamivudine/tenofovr disoproxil fumarate)
Tablets, 300 mg/300 mg and the Listed Drugs, Epvi® Tablets, 300 mg (lamuvudine) approved
under the NDA 020564 and Viead® Tablets, 300 mg (tenofovr disoproxil fiumarate) approved
under the NDA 021356.

REVIEW SUMMARY:

This Biopharmaceutics Review evaliated 1) the proposed dissolution method, 2) the proposed
dissolution acceptance criterion, and 3) the need for bridgmg of the formmlations, manufacturing
sites, manufacturing process, and drug product image/coating/debossing throughout the product
development.

Based on the review of the provided mformation/data, the conclusions of this Biopharmaceutics
review are summarized as follows:

Proposed Dissolution Method: The dissolution method for the proposed drug product was
developed usmg USP Apparatus 2 at a paddle speed of 50 rpm m 900 mL of 0.1 N HCL The
proposed dissolution method has Imuted ability ® @)
m the drug product at early sampling tmme-pomts ofup to | @mmutes. However,
the dissolution method does not have the ability to discriminate towards changes m the formmlation
and manufacturing process at the 20 mmute tmme pomt. The dissoltion method described below
is acceptable as a qualty control tool for dissolution testmg of the 300 mg/300 mg strength
lamivudine and tenofovir disoproxil fiumarate tablets at batch release and for stability testmg.

Reference ID: 4353049



QUALITY ASSESSMENT
Chapter VII-Biopharmaceutics

Conm fon Dng Ewiires v RIS ConTEn fon Do Dctand it Atstincy

Parameters Method

Apparatus/Speed USP Apparatus 2 (paddle)/ 50 rpm
Media/Volime 0.1 N HC1/900 mL

Bath temperature 37.0+0.5°C

» Proposed Dissolution Acceptance Criterion:The dissolution acceptance criterion ‘Q= ®% in

® mmutes’ originally proposed by the Applicant for the proposed 300 mg/300 mg FDC
Tablets, is permussive. The dissolution data for three registration batches support a dissolution
acceptance criterion of ‘Q= ®% m 20 mmutes’ at batch release and for stability testmg of the
proposed drug product. In response to an Information Request comment, the Applicant agreed
to the recommended dissolution acceptance criterion of ‘Q=®% m 20 mmutes’ for batch

release and stability testmg of Temxys (lamivudine/tenofovir disoproxil fimarate) Tablets,
300 mg/300 mg.

Origmally Proposed Dissolution Q= gg% m ® _mhn}tes for 3OQ mg_/300 mg strength
Acceptance Criterion Temxys (lanmvudine/tenofovir disoproxil
fmarate) Tablets

FINAL Agreed Upon Dissolution Q=8f‘;% m @ mmutes for 3OQ mg/300 mg strength
Acceptance Criterion Temxys (lammvudine/tenofovrr disoproxil
fumarate) Tablets

» Bridging of the Formulations: No bridgmg is necessary as there are no changes m the
formulation,  manufacturing  process, manufacturing site, or dmug  product
mage/coating/debossing.

» Biopharmaceutics Risk Assessment: From a Biopharmaceutics perspective, though tenofovir
disoproxil fimarate 1s hygroscopic, because the proposed drug product was manuﬁlcture(gm
using

@9 Furthermore, because lamivudine and tenofovir disoproxil fimarate

are highly soluble drug substances (per BCS) and the proposed drug product exhibits an
mmediate-release dissolution profile, the risk of failing the dissolution test is low.

» OVERALL REVIEW RECOMMENDATION:

From the Biopharmaceutics perspective, NDA 211284 for Temixys (lamivudine/tenofovir
disoproxil fiunarate) Tablets, 300 mg/300 mg is recommended for APPROVAL.

SIGNATURES

Primary Biopharmaceutics Reviewer Name and Date:
Pamali Chatterjee, Ph.D., 08/15/2018

Secondary Biopharmaceutics Reviewer Name and Date:
Elsbeth Chikhale, Ph.D., 08/20/2018
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BIOPHARMACEUTICS ASSESSMENT

» LIST OF SUBMISSIONS REVIEWED:

Submissions Reviewed Reference ID

Orngmal NDA Submussion 211284 Dated 01/16/2018, SDN 1
(\cdsesub1\evsprod\nda211284\0000\m2\23-qos\quality-

overall-summary-dp-lmv-tdf-tablets.pdf )
Response to Information Request Dated 04/06/2018, SDN 5

Comment #1 \\cdsesub1\evsprod\nda211284\0004\m1\us\co ver-letter-
appendix-3.pdf

Response to Information Request Dated 06/27/2018, SDN 5

Comment #2 \\cdsesub1\evsprod\nda211284\0007\m1\us\cover-letter-

appendx-3.pdf

» DRUGPRODUCT:
The proposed drug product will be available as oblong shaped, mmmediate-release, film-coated,
debossed with ‘C 0’ on one side and plam on the other side, Fixed Dose Combmation (FDC) tablets
contaming 300 mg/300 mg of lanmivudine/tenofovr disoproxil fimarate, respectively. The
recommended dose 15 one tablet to be taken orally once daly m combmation with other
antwetroviral agents for the treatment of HIV-1 m adults and pediatric patients weighing at least
35kg

The drug product s composed of lammvudine and tenofovir disoproxil fumarate as actives and
®O® croscarmellose  sodium, by

and magnesium stearate as the excipients. () (4)
®) @

(b) (4)

» MANUFACTURING SITES FOR THE PROPOSED DRUG PRODUCT:
The Applicant identified ®@ Korea as the manufacturing and
stability testmg site for the drug product, mchiding the site where dissolution testmg of the final
drug product is conducted.

Reference ID: 4353049
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Table 1. Qualitative and Quantitative Composition of
Temixys (lamivudine/tenofovir disoproxil fimarate) Tablets, 300 mg/300 mg

» BCSDESIGNATION
An official BCS designation for the proposed drug product was not requested m the curent
submission. The active mgredients m the proposed drug product are lamivudine and tenofovir

disoproxil fimarate. [ e
.7
./ ]
. ]
' Accordmg to the Applicant, tenofovir disoproxil fumarate, a di-ester prodrug i slightly
hygroscopic, whereas lamivudine is not hygroscopic.

Reference ID: 4353049
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Conm fon Dng Ewiires v RIS ConTEn fon Do Dctand it Atstincy

o Solubility:
The equilibrium solbility of lamivudine and tenofovir disoproxil fiumarate drug substances was
determmed m buffer solitions across the physiological pH range 1.2-6.8 at 37°C as shown m Table
2 (refer to: \\cdsesubl\evsprod\nda211284\0000\m3\32-body-data\32p-drug-
rod\lamivudine-and-tdf-tablets-300mg-cltpharm\32p2-pharm-dev\pharmaceutical-

deve loEme nt.Eg ).

Table 2. Sohbility Profile of Lamivudine and Tenofovir Disoproxil Fumarate m Buffer
Solutions Across the Physiological pH Range 1.2-6.8 at 37 C

pH 4.5 ac

PH 6.8 pha

Reviewer’s Assessment of Drug Substance Solubility:

From Table 2, it can be concluded that lamivudine and tenofovir disoproxil fumarate exhibit a pH-
dependent high solubility profile, with the highest solubility observed m 0.1 N HCI (pH=1.2 ). The
highest dose for both lamivudine and tenofovir disoproxil fumarate m the drug product is 300 mg,
which would be soluble m 250 mL across the physiological pH range 1.2-6.8. Accordngly, both
lamivudine and tenofovir disoproxil fiumarate can be classified as highly soluble drug substances.

o Permeability:
The Absorption, Distribution, Metabolism, and Excretion (ADME) data for the mdividual Listed
Drugs (LD), Epivir® Tablets (Lamivudine) and Viread® Tablets (Tenofovir Disoproxil Fumarate),
were referenced to support the ADME profile of lamivudine and tenofovir disoproxil fumarate in
the proposed FDC product.

Briefly, lammvudine is rapidly absorbed and extensively distributed following a smgle oral
admmustration of 150 mg and 300 mg Epivi® Tablets taken once daily for 7 days. The absolute
bioavailability of lamivudine 1 approxmately 86% for the 150 mg tablet and the oral solition.
The rate of lammvudine absorption is slower following food mtake, however there is no effect on
the extent of absorption. The majority (~71%) of lamivudine 15 excreted unchanged m urme by
active organic cationic ftransporters.

Reference ID: 4353049
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CovEn on D3 Eirce wo RESACH ConTEn fon Do Dctand it Atstincy

Tenofovrr disoproxil fumarate exhibits approxmmately 25% bioavailability under fasted conditions
folowing oral admmistration of a smgle 300 mg dose. The pharmacokinetics of tenofovir
mcreases m a dose proportional manner following smgle and mmltiple dosmg.

Reviewer’s Assessment of Absorption:

Based on the mformation provided by the Applicant, it can be conclided that lamivudine exhibits
moderate gastro-mtestinal permeability. However, tenofovir disoproxil flumarate exhibits low
gastro-mtestinal permeability.

Particle Size Distribution:

The Applicant mchided particle size distrbution (PSD) as a control for lamivudine and tenofovir
disoproxil fumarate drug substance (see Table 3). Though PSD control was mchided for both
drug substances, particle size will not have an mpact on the dissolution rate of the drug product
as both drug substances exhibit high aqueous solubility across the physiological pH range 1.2-
6.8.

Table 3. Particle Size Distribution Acceptance Criteria for Lamivudine and Tenofovir Disoproxil
Fumarate Drug Substances
Particle Size Distrbution (PSD) m microns (um)
Dio | Dso [ Doo
Lamivudine o
Tenofovr Disoproxil
Fumarate

» DISSOLUTION INFORMATION:

Dissolution testmg was identified as a critical quality attribute (CQA) for the proposed drug
product and is utilized durng the product development process, for the batches used m the pvotal
clmical PK studies, and for batches on stability as a quality control tool The dissolution method
was also used to select the fmal drug product formmlation and fmal manufacturing process.

» PROPOSED DISSOLUTION METHOD:
The Applicant developed a smgle dissolution method for monitoring the release of lammvudine and
tenofovir disoproxil from the proposed FDC drug product based on the dissolution methods hsted
m the FDA dissolution methods database for lamvudine and tenofovrr disoproxil fimarate drug
products.

The dissolution method and dissolution acceptance criterion proposed by the Applicant for the
dissolution testmg of the proposed FDC drug product are shown m Table 4.

Reference ID: 4353049
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Table 4. Proposed Dissolution Method and Dissolution Acceptance Criterion for
Temxys (lamivudine/tenofovr disoproxil flumarate) Tablets, 300 mg/300 mg

Parameters Method

Apparatus/Speed USP Apparatus 2 (paddle)/ 50 ipm

Media/Volume 0.1 N HCI900 mL

Bath temperature 37.0£0.5 C

Dissolution Acceptance Criterion for | Lamivudine and Tenofovir Disoproxil Fumarate
‘Q=©% in [\ ®mimites’

» Dissolution Medium:

Reference ID: 4353049
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Chapter VII-Biopharmaceutics

» PROPOSED DISSOLUTIONACCEPTANCE CRITERIA:

Recommended Dissolution Acceptance Criteria
Temxys (lamivudine and tenofovr disoproxil
fumarate) Tablets, 300 mg/300 mg strength

Q= ©% m 20 mmutes

The Applcant origmally proposed ‘Q= ®% m | ® mmutes’ as the dissolution acceptance criteria
for batch release and stability testmg of Temxys (lammvudine/tenofovir disoproxil fiumarate)
Tablets, 300 mg/300 mg. To support the proposed dissolution acceptance criteria for the drug
product, the Applicant provided dissolution data for bio-batch and two other registration batches
at batch release and on stability for up to 9 months that will be reviewed below.

Reviewer’s Assessment of the Proposed Dissolution Acceptance Criteria:

A review of the dissolution profile data for the 300/300 mg strength clmical batch CBAUOO2F
used m the smgle center, smgle dose, open-label randomized, two-treatment, two-period, cross-
over study (CT-G02) and two other registration batches (shown m Figure 4) mdicates that the
dissolution data support the dissolution acceptance criteria of ‘Q= ®% m 20 mmutes’ for both,
lamivudine and tenofovir disoproxil

Reference ID: 4353049
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Figure 4. Dissolution Profile Data for Lammvudine (LMV, Panel A) for the Bio-Batch
CBAUOO2F and Two Registration Batches at Batch Release usmg the Proposed Dissolution
Method

Panel A (Lamvudine, LMV)
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Figure 4. Dissolution Profile Data for Tenofovir Disproxil (TNF, Panel B) for the Bio-Batch
CBAUOO2F and Two Regstration Batches at Batch Release usmg the
Proposed Dissolution Method

Panel B (Tenofovir Disoproxil)
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Further, dissolution profile data for the batches on long-term stability at 25°C/60% RH for 9
months supports the dissolution acceptance criterion of Q= % m 20 mmutes for both, lamivud ine
and tenofovir disoproxil (see Figure 5).

14
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Figure 5. Dissolution Profile Data for Lammvudine (LMV, Panel A) for the Bio-Batch
CBAUOO2F and Two Registration Batches after Nme (9) months storage at Long-Term Stability
(25° C/60% RH) usmg the Proposed Dissolution Method

Panel A (Lamvudine, LMV)
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Figure 5. Dissolution Profile Data for Tenofovir Disoproxil (TNF, Panel B) for the Bio-Batch
CBAUOO2F and Two Registration Batches afier Nme (9) months storage at Long-Term Stability
(25° C/60% RH) usmg the Proposed Dissolution Method

Panel B (Tenofovr)
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Based on the dissolution profile data provided m Figure 4 and Figure 5 (Panel A and B), ‘Q= ®%
m 20 mmutes’ is recommended for lamivudine and tenofovir disoproxil m the drug product. An
Information Request comment was conveyed to the Applicant on 05/27/2018 to mple ment
‘Q=®% m 20 mmutes’ for lamivudine and tenofovir disoproxil In response to the Information
Request comment dated 06/27/2018, the Applicant agreed to the dissolution acceptance criteria of

‘Q=1 % m 20 mmutes’ for lamivudine and tenofovir disoproxil
15
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Reviewer’s Assessment of the Proposed Dissolution Method:
Based on the totality of the dissolution data, from a Biopharmaceutics perspective, the proposed
dissolution method is adequate for batch release and stability testmg of the produced FDC drug

product. The analytical method (HPLC/UV) associated with the proposed dissolution method will
be evaliated by the CMC Rewviewer.

» Bridging of the Formulations:
No bridging of formulations, mage/coating/debossing, and the manufacturing site or process is
necessary as there are no changes m the formmlation, tablet mage, mamufacturing site or

manufacturing process between the Bio-Batch and the proposed commercial drug product.
» BIOPHARMACEUTICS RISK ASSESSMENT:

From a Biopharmaceutics perspective, though tenofovir disoproxil fumarate is hygroscopic,

because the proposed drug product was mamifactured usmg :)’(:’

Furthermore, because lamivudine and tenofovir disoproxil fiunarate are highly soluble drug
substances (per BCS) and the proposed drug product exhibits an mmnediate-release dissolution
profile, the risk of failing the dissolution test is low.

» POST-APPROVAL COMMITMENTS: None

» LIST OF DEFICIENCIES: None

» OVERALL REVIEW RECOMMENDATION:

From the Biopharmaceutics perspective, NDA 211284 for Lamivudine and Tenofovir

Disoproxil Fumarate Fim-Coated Tablets, 300 mg/300 mg s recommended for APPROVAL.
» SIGNATURES

Primary Biopharmaceutics Reviewer Name and Date:

Pamali Chatterjee, Ph.D., 08/15/2018

Secondary Reviewer Name and Date:

Elsbeth Chikhale, Ph.D., 08/20/2018

5 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page
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EPED) QUALITY ASSESSMENT J=reD,

ATTACHMENT I: Final Risk Assessments

A. Fmal Risk Assessment - NDA

Final Risk Table for Lamivudine and Tenofovir DF Tablets (NDA 211284)

From Initial Risk Identification Review Assessment
Attribute/ | Factors that | midial Risk Mitigation | P! | Lifecycle Considerations/
can impact the Risk Risk
CQA COA Ranking Approach Fval. Comments

Assay, Stability

Drug substance
manufacturing processes
produce consistent solid state

forms.
Physical
stability (b) (4)
(solid state)

(b) (4)

(b) (4

Content
uniformity

Microbial limits

Both DS exhibit Dlgsqlutlon acceptance @ ]_31s_solut19n I.IE'thOd exhibits
. . hich water cnteigou limited discriminatory power at
[thsgolutlon scl)ghlbility nd low Q= 4% in 20 minutes for the 20 minute time point because
Class &1l . . both actives both drug substances are highly
gastrointestinal .
o soluble and the drug productis an
permeability.

immediate-release drug product

Patient Use No mnstructions for

Considerations disl?e_mionor
splitting

Fmal Risk Assessment
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QUALITY ASSESSMENT

LABELING

IQA Review Gude Reference

NDA 211284

I. Package Insert

1. Highlights of Prescribing Information
These highlights do not mclude all the mformation needed to use TEMIXYS safely and
effectively. See full prescrbmg mformation for TEMIXYS.

TEMIXYS (lamuvudine and tenofovir disoproxil fiumarate) tablets, for oral use
Inttial U.S. Approval YYYY

-------omm—-——-——--DOSAGE FORMS AND STRENGTHS------------momoem oo
. Tablet: 300 mg lamvudine and 300 mg tenofovir disoproxil fiumarate (3)

Item [Information Provided m NDA

Product Title (Labelng Review Tool and 21 CFR 201.57(a)(2))

Proprietary name and established TEMIXYS

name lamivudine and tenofovir
disoproxil flumarate)

Dosage form, route of tablets, for oral use

admmistration

Controlled drug substance symbol NA

(if applicable)

Dosage Forms and Strengths (Labelmg Review Tool and 21 CFR

201.57(a)(8))

Summary of the dosage form and  |Tablet: 300 mg lamivudine and 300

strength mg tenofovrr disoproxil fiuarate

2. Section 2 Dosage and Administration
2.1 Recommended Dose in Adults and Pediatric Patients Weighing at least 35 kg

The recommended dose of TEMIXYS (contaming 300 mg of lamivudine and 300 mg of
tenofovir disoproxil fumarate) is one tablet taken orally once daily with or without food.

2.2 Patients with Renal Impairment
Because TEMIXYS 1s a fixed-dose combmation, ®@ for patents

®@ with ®@ renal )@
( ®@ creatmine clearance = ®®50 ml/min).

OPQ-XOPQ-TEM-0001v05 Page 1of11 Effective Date: October 15, 2017
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QUALITY ASSESSMENT

Item |Information Provided mn NDA

(Refer to Labelng Review Tool and 21 CFR 201.57(c)(12))
Special mstructions for product one tablet taken orally once daily with
preparation (e.g., reconstitution, or without food.
mixing with food, diuting with
compatible dilents)

3. Section 3 Dosage Forms and Strengths

TEMIXYS contams 300 mg of lamivudine and 300 mg of tenofovr disoproxil fumarate.
®@® white, oblong shape, film-coated tablets debossed with “C 0” on one side
and plam on the other side.

Item [Information Provided m NDA

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

Available dosage forms Tablet

Strengths: m metric system 300 mg of lamvudine and 300 mg of
tenofovir disoproxil fiumarate

Actve moiety expression of 300 mg of lamivudine and 300 mg of

strength with equivalence statement [tenofovir disoproxil fimarate.

(if applicable)

Acceptable per labeling review tool
(02/2017)

A description of the identifying white, oblong shape, film-coated
characteristics of the dosage forms, [tablets debossed with “C 0 on one
mchiding shape, color, coating, side and plam on the other side
scormg, and mprinting, when
applicable.

4. Section 11 Description

TEMIXYS s for oral admmistration. Each film coated tablet contams 300 mg of
Lammvudine and 300 mg of Tenofovrr disoproxil fiumarate (equivalent to 245 mg of
tenofovir disoproxil). In addition, each tablet contams the following mactive mgredients:

®@ croscarmellose sodim, magnesium stearate, cellactose 80 (lactose
monohydrate and powdered cellilose), colloidal silicon dioxide, and ©) @)

white which contams hypromellose, titamum dioxide and polyethylene glycol
Lamivudine

Lammvudine, a synthetic nucleoside analogue with actvity agamst HIV-1 and HBV. The
chemical name of lamvudine is @

Lammvudine 1s the (-)enantiomer of a dideoxy analogue of
cytidme. Lammvudine has also been referred to as (-)2°, 3’-dideoxy, 3’-thiacytidine. It has
a molecular formmla of CgHi11N303S and a molecular weight of 229.26 g per mol It has
the following structural formmla:

OPQ-XOPQ-TEM-0001v05 Page 2 of 11 Effective Date: October 15, 2017
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Lamivudine is a white to off-white [ o@ water.

Tenofovir disoproxil fumarate

The chemical name of tenofovrr disoproxil fimarate s 9-[(R)-2
[[bis[[(isopropoxycarbonyl)oxy]methoxy] phosphmyl]methoxy]propylladenine fumarate
(1:1). It has a molecular formmla of C19H30N5O10P * C4H4O4 and a molecular weight of
635.52. It has the following structural formmla:

C::Ha \./O\Tro\r HO,C - H
O
OPQ-XOPQ-TEM-0001v05 Page 3 of 11 Effective Date: October 15,2017
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Reference ID: 4353049

Item

[Information Provided in NDA

(Refer to Labelng Review Tool and 21 CFR 201.57(c)(12), 21 CFR
201.100(b)(5)(u1), 21 CFR 314.94(a)(9)(11), and 21 CFR 314.94(a)(9)(v))

Proprietary name and established
name

TEMIXYS
Lammvudine and Tenofovr disoproxil
flumarate

Dosage form and route of
admmuistration

TEMIXYS 1s for oral admmistration.

Actve moiety expression of
strength with equivalence
statement (if applicable)

Each film coated tablet contams 300 mg
of Lamivudine and 300 mg of Tenofovir
disoproxil fumarate (equivalent to 245
mg of tenofovr disoproxil).

For parenteral, otic, and
ophthalmic dosage forms, mchide
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)(w)], bsted by
USP/NF names (if any) m
alphabetical order (USP <1091>)

In addition, each tablet contams the
folowing mactive mgredients: cellactose
80 (lactose monohydrate and powdered
cellulose), colloidal silicon dioxide,
croscarmellose sodmm, (b) (4)

magnesium stearate, and

®®@a film coatmg

which contams hypromellose,
polyethylene glycol and titanmum
dioxide.

Please list all inactive ingredients in
alphabetical order.

Statement of bemg sterile (if NA
applicable)
Pharmacological/ therapeutic o
class
OPQ-XOPQ-TEM-0001v05 Page 4 of 11 Effective Date: October 15, 2017
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Chemical name, structural The chemical name of lamivudine is
formula, molecular weight )@

Lamvudine is the (-)enantiomer of a
dideoxy analogue of cytidme.
It has a molecular formmla of
CsHi11N303S and a molecular weight of

229.26 g per mol
L
F 7", \S‘

The chemical name of tenofovir
disoproxil fumarate is 9-[(R)-2-
[[bis[[(isopropoxycarbonyl)oxy]methoxy]
phosphmyl]methoxy]propyljadenine
fumarate (1:1).

It has a molecular fornmla of

C19H30N5010P * C4H404and a molecular
weight of 635.52.

If radioactive, statement of NA

mportant nuclear characteristics.

Other mportant chemucal or TFA has a partition coeflicient (log p) of
physical properties (such as pKa | ®®.

or pH)

5. Section 16 How Supplied/Storage and Handling

TEMIXYS is white, oblong shape, film-coated tablets debossed with “C 0” on one side
and plam on the other side.

30 tablets m HDPE bottle with desiccant, mduction seal and child-resistant closure NDC

32228-004-01
®) @)

OPQ-XOPQ-TEM-0001v05 Page 5 of 11 Effective Date: October 15, 2017
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@ (‘)Store below 30°C

(86 °F).
Keep bottles tightly closed to protect from moisture.
Dispense and store only m origmal contamer.
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OPQ-XOPQ-TEM-0001v05

Item

|Information Provided m NDA

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

Strength of dosage form

TEMIXYS (300mg/300mg)

Available units (e.g., bottles of 100
tablets)

30 tablets m HDPE bottle

Identification of dosage forms, e.g.,
shape, color, coatmg, scoring,
mprinting, NDC munber

TEMIXYS 1s white, oblong shape,
film-coated tablets debossed with “C
0 on one side and plam on the other
side.

30 tablets m HDPE bottle
NDC 32228-004-01

(only the bottle of 30 tablets will be
distributed m U.S)

Special handling (e.g., protect from
light)

Keep bottles tightly closed to protect
from moisture.

Dispense and store only m origmal
contamer.

Storage conditions

Store (b) @)

Keep bottles tightly closed to protect
from moisture.

The storage conditions should be
replaced with the following:

Store below 30°C (86 °F)
Keep bottles tightly closed to protect
from moisture.

Dispense and store only m original

bottle.

Mamufacturer/distributor name (21
CFR 201.1(h)(5))

Manufactured by:
CELLTRION PHARM, INC.
82, 2sandan-ro, Ochang-eup,
Cheongwon-gu, Cheongju-si,
Chungcheongbuk-do, 28117,
Republic of Korea

Dsstributed by:

CELLTRION, INC.

23 Academy-ro, Yeonsu-gu, Incheon,
22014, Republic of Korea

Patient Information:

Page 7 of 11
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 comren s G e
How should I store TEMIXYS?

e Store TEMIXYS tablets | ®® below 30°C (86 °F).

o Keep TEMIXYS m the origmal boftle.

e Keep bottles of TEMIXYS tightly closed.

e Do not use TEMIXYS if the seal over the bottle openmg is broken or missing,

...
Keep TEMIXYS and all medicines out of the reach of children.
General mformation about the safe and effective use of TEMIXYS.
Reviewer’s Assessment of Package Insert: {4dequate/Inadequate}

For package msert review, all the proposed changes (m blue) have been commmmicated
to the applicant as mdicated m Dr. S. Miller’s email dated August 3, 2018.

{Assess if the Prescribing Information complies with all regulatory requirements
Jrom a CMC perspective}

» Any deficiencies should be listed at the end in the “List of Deficiencies”

II. Labels:

1. Container and Carton Labels

{Copy/paste or refer to a representative example of a proposed container}

2. Carton Label

N/A
{Copy/paste or refer to a representative example of a proposed carton labels}

OPQ-XOPQ-TEM-0001v05 Page 8 of 11 Effective Date: October 15,2017
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Item

Information provided m the
contamer label

Information provided m the
carton label(s)

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

TEMIXYS

Lammvudine 300 mg /
Tenofovrr disoproxil fiumarate
300 mg tablets

For font size and formats of
the strength and established
name, refer to DMEPA review
by Dr. Valerie Wilson.

Dosage strength

Lamivudine 300 mg /
Tenofovrr disoproxil fiunarate
300 mg tablets

Net contents

30 tablets
60 tablets (not for US market)
100 tablets (not for US market)

“Rx only” displayed
prommently on the mam

(GRX O]le”

panel
NDC mumber (21 CFR 30 tablets m HDPE bottle
207.35(b)(3)(1) NDC 32228-004-01

Lot number and expration
date (21 CFR 201.17)

Spaces for lot mmunber and
expration are available

For format of expry date, refer
to DMEPA review by Dr.
Kyong Hyon regarding
suggestions about format of
the expration date.

OPQ-XOPQ-TEM-0001v05
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Storage conditions ® @

Dispense only m origmal

®) @)
See package msert for dosage
and admmistration.

The above storage conditions
should be revised as the
following:

Store below 30°C (86 °F).

This package is child-resistant.
Keep bottles tightly closed to
protect from moisture.
Dispense and store only in
original Dottle.

See package insert for dosage
and administration.

Bar code (21CFR 201.25) |Available

Name of Distributed by:
manufacturer/distributor Celltrion, Inc.
Incheon, S.Korea 22014

Mamufactured by:
Celltrion, Inc.
Cheongju, S. Korea 28117,

And others, if space 1
available

Reviewer’s Assessment of Labels: Adequate

For contamer label review, all the proposed changes (m blue) have been commmmicated
to the applicant as mdicated m DMEPA’s review by Dr. V. Wilson dated August 2,
2018 and Dr. S. Miller’s email dated August 3, 2018.

{Assess if the labels comply with all regulatory requirements from a CMC
perspective}

OPQ-XOPQ-TEM-0001v05 Page 10 of 11 Effective Date: October 15, 2017
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» Any deficiencies should be listed at the end in the “List of Deficiencies”

List of Deficiencies: None

All proposed changes were communicated to the applicant as described in Dr. S. Miller’s
email dated August 3, 2018.

Overall Assessment and Recommendation:

Primary Labeling Reviewer Name and Date:

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