CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:

2080850rig1s000
PRODUCT QUALITY REVIEW(S)




Recommendation: Approve

NDA 208085
Review #2

Drug Name/Dosage Hydrocodone bitartrate/guaifenesin tablets
Form
Strength 5 mg hydrocodone bitartrate/400 mg guaifenesin/tablet
Route of Oral
Administration
Rx/OTC Dispensed Rx
Applicant ECI Pharmaceuticals, LLC
US agent, if applicable | N/A
SUBMISSION(S) DOCUMENT DISCIPLINE(S) AFFECTED
REVIEWED DATE
Original (rev. 1) 13-APR-2016
Amendment (rev. 1) 09-MAY-2016 Facilities
Amendment (rev. 1) 19-AUG-2016 Drug substance, drug product, process
Amendment (rev. 1) 27-SEP-2016 Process and drug substance
Amendment (rev. 1) 28-SEP-2016 Biopharmaceutics
Amendment (rev. 1) 13-OCT-2016 Biopharmaceutics
Amendment (rev. 1) 27-OCT-2016 Process and drug substance
Amendment (rev. 1) 01-NOV-2016 Drug product
Amendment (rev. 1) 28-NOV-2016 Biopharmaceutics
Amendment (rev. 1) 14-DEC-2016 Drug product
Amendment (rev. 1) 19-DEC-2016 Drug product
Amendment (rev. 1) 20-DEC-2016 Process and facilities
Amendment (rev. 1) 09-JAN-2017 Facilities
Amendment (rev. 1) 13-JAN-2017 Facilities
Amendment (rev. 2) 30-OCT-2017 |Process and facilities, and drug substance
Amendment (rev. 2) 07-MAR-2018 Facilities
Quality Review Team
DISCIPLINE REVIEWER BRANCH/DIVISION
Drug Substance Debasis Ghosh II/Division of New Drug API
Drug Product Chris Hough IV/DNDPII
Process Xiaoying Zhang IV/DPAIL
Microbiology Xiaoying Zhang IV/DPAII
Facility Cassandra Abellard II/DIA
Biopharmaceutics Angela Lu II/DB
Regulatory Business Florence Aisida/Steve I/Division I
Process Manager Kinsley
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Application Technical Lead Craig M. Bertha IV/DNDPII
Laboratory (OTR) N/A
Environmental Analysis N/A
(EA)

Quality Review Data Sheet

1. RELATED/SUPPORTING DOCUMENTS

. DMFs:
Type | Status AL LG Comments
— @ Completed
II Adequate | 02-DEC-2016
II Adequate | 11-Aug-2016
11 Adequate | 30-NOV-2016
111 Not Drug product
reviewed reviewer
indicates that
there is
sufficient
information in
the NDA
III Not «
I— reviewed
III Not
reviewed
II1 Not
reviewed
111 Not
reviewed
v Not
reviewed
. Other D plications
DOCUM NUMBER DESCRIPTION
IND 109251 ECI’s IND for the
hydrocodone/guaifenesin
product
2. CONSULTS
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DISCIPLINE STATUS | RECOMMENDATION | DATE | REVIEWER
Biostatistics N/A
Pharmacology/Toxicology | N/A
CDRH N/A
Clinical N/A
Other
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Executive Summary

I. Recommendations and Conclusion on Approvability

Based on the reviews of the resubmission and recommendations from the drug substance,
process, and facilities teams outlined below, an overall recommendation of Approve is
to be forwarded to the clinical Division (DPARP).

II. Summary of Quality Assessments

A. Product Overview

@@ 50sen

The oral drug product is proposed for “use in symptomatic relief of cough, to e

®) @
'(mucus) o
The dosage form is an
immediate release, white, capsule-shaped tablet, embossed with “ECI” and “601” on
opposite sides. It is manufactured with compendial grade excipients. The drug product is
for occasional use and the maximum daily dose is 30 mg hydrocodone bitartrate and 2.4 g

guaifenesin/day (6 tablets).
B. Quality Assessment Overview

The drug product is a fixed-dose combination of 5 mg hydrocodone bitartrate and 400
mg guaifenesin as an immediate-release tablet dosage form (one strength combination).
The proposed dissolution specification acceptance criteria for both Hydrocodone
Bitartrate and Guaifenesin of not less than| @% of label claim dissolved in 15 minutes is
acceptable. The drug product is formulated with multiple common compendial-grade

inactive ingredients. The manufacturing process includes ::: ((:))

The first API, hydrocodone bitartrate, USP is a tartrate salt of morphinanone derivative o
®®This API is a white-to-yellowish powder and soluble in water. The

specification for hydrocodone bitartrate is consistent with USP monograph, and batch o

analysis data for three batches met this sp(e)c1ﬁcat10n The API is to be stored

The retest period is @@y hen stored

D) (4)

(b) (4)



roduct i1s manufactured

During the inspection of the ECI Pharmaceuticals LLC, FEI 3008798439, in Fort
Lauderdale, Florida manufacturing facility for this NDA, the field investigator
observed objectionable conditions at the facility and conveyed that information to the
representative of the facility at the close of the inspection. These issues have been
resolved and the facilities team recommends the application be approved.

C. Special Product Quality Labeling Recommendations (NDA only)

N/A

D. Final Risk Assessment (see Attachment)

Page 5 of 6



€ J0 T 33ed

sy QD 1onpoad Jo saxnjrej yo joedwr [eamuro
JO JUSWSSISSE JLINOOE JI0W 10§ AIBSSIU 9q p[nom wies) A3ojoorxoy/A3ojooeunreyd pue ‘A3ojooeunreyd [esrurp ‘Tesruro woy ndur (pajewnss 3q A[UO ULd 0439 JO AJLIGARS

AN[1qe1oane( = [ “PYPH JO KALBASS = § 120UaLIN0Q JO ANIqeqoId = O ,

yonpoid Snp sy 105 sy paulyap jou sey juesrddy |

pare[nuLIOy Snip Jo uonepeidop .
sjunoure Juardroxd/[JV 10o1100ul JudAdld pinoys souardype JINO e
suLioj d3esop
[e10 prjos 103 9[qeyns “3°T ‘Ayrjenb [erpuoduwros jo are syjuordioxy e ) @
D€0 urgim anp uonewoy Ajundwr e
[[1s nq ‘syur] Y31y A[oANR[a1 Sey DH UL S[OA] JUSA[OS [enpISTY o pale[nuLIo} [ dV
® @ JO SjunoOWe JOLI00Ul
® @ @ syuardroxa
®»@ Jof&yundyndur . g
. 4 € I sidvjoAiundndur e /(Aesse)Kousrog
v) (@) ¢
L]
(OO v) (@) ¢
) (@ SJIND) 0} SaIdype pajenuwioy sSip ou .
jueoridde 31 yS1y A)1qe109)0p pue M o[ A[9AIJe[oI 3G P[NOYS Ppaje[nuLIO)
paje[nuLIo} (S)SNIp Ou IO JOILIOOUI JO IOUILINIIO JO AJI[IqeqOI] e S € I sStup 0om00ur . uonedJIIuUIP]
%0 T LIAN JO JIWI] S() MO[3q [[oM s1nsal Ayjiqery
‘(Kesse se yons s1ojowered 1oyjo Suowre) douereadde joedur souereodde
pInod yorym ‘ojqissod st AJIjigenty snyy ‘pajeooun dIe S9[qe], e syoedwr Ayjiqery .
0@ ssoooxd-ur pajsa) ANIqersy e Aiqeuy syoedur
@ ss9001d-ur pojsa) ssoupIey J9[qe], e Z € I ssoupaey J9[qel MO[ . douereaddy
# NdY vOD | vDOpmmqupe
suonenpisuod piwwmwo) | vogug | A | ¢8| 0 oy} youduny ued Jey} si03oeg | jonpoad Snaqg

JUSWIYIBNY - JUSBWISSISSY YSIY 1onpoid Sniq jeuly




€J0Z 33eq

IdV sty Jo peo|
Snup ySry 0) onp jySLI Mo] paIdpIsuod ‘pasodord arom LD
9oueydoose ou Jnq (JS J 10J PIISA) SeM UISOUIJTens) LD

@@ sonddeueonidde o pue T o sionddns

9A139adsax 1ot wioaj sporiad 1$9)01 9ARY H PUE UISSUIJIEN) e
(reorwoyo021sAyd)
sonsst Ayjiquedwos 1oy fenuajod ywr| 0} s19[qe)

Sururejuoo gy 1oyo ur pasn Apeaife sjuardoxs asoyojuedrjddy e

SJUOAJOS
oruedio jJo souasad
(JuswuoITAUD

wo1j uonsdjoid)
UOTJEPIXO PUE 9INJSIOW
0} anp saoue)sqns

E —o oz1s o_ouhn
Ayuoyrun Ayuwogrun
Ppud[q JO yor| juauo)
uoneLIeA
ssoupiey J9[qe}
a8ueyd
SIdV pue syuardroxo
(uonnjossip)
Isea[Y

JUSWIYIBNY - JUSWISSISSY YSIY 1onpoud Sniq jeulq




€ JO € 93ed

() (@

() (@)

(vadns

2p1A) SHIWI] [BIQOIOIU JOJ P2)SA) JOU 1M sayojeq AI[Iqels
(19A9mo0y “aseafar 10j Jou) Surssy A1iqe)s

103 uonyeoyroads jonpoid Snup oy ur Sunss) sy [RIqOIdTW
paysiqelss mou sey jueordde ¢proe oued)s pue suopraodsosd

S1AT 101 pouniorIad Sunsal ST 1RIQOIIUI (1) (q)

70 Sunjsa) [e1qoIdTW OU $9Te) PUE ‘dSOM[[ID UI[[ISAIIOIOU ® @

‘91eIed)s

) ()

“IomaTAR1/uIed) ssa001d oy £q duop uoneneAy

uoIje[NULIOJ
10¥ S[eLIojew
jndur jo peof [erqoIomu

Sy
[BIGOIOI

JUSWIYIBNY - JUSBWISSISSY YSIY 1onpoid Sniq jeuly
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Recommendation: Complete Response

NDA 208085
Review #1

Drug Name/Dosage Hydrocodone bitartrate/guaifenesin tablets

Form

Strength 5 mg hydrocodone bitartrate/400 mg guaifenesin/tablet
Route of Oral

Administration

Rx/OTC Dispensed Rx

Applicant ECI Pharmaceuticals, LLC

US agent, if applicable

N/A

SUBMISSION(S) DOCUMENT DISCIPLINE(S) AFFECTED
REVIEWED DATE
Original 13-APR-2016
Amendment 09-MAY-2016 Facilities
Amendment 19-AUG-2016 Drug substance, drug product, process
Amendment 27-SEP-2016 Process and drug substance
Amendment 28-SEP-2016 Biopharmaceutics
Amendment 13-OCT-2016 Biopharmaceutics
Amendment 27-0OCT-2016 Process and drug substance
Amendment 01-NOV-2016 Drug product
Amendment 28-NOV-2016 Biopharmaceutics
Amendment 14-DEC-2016 Drug product
Amendment 19-DEC-2016 Drug product
Amendment 20-DEC-2016 Process and facilities
Amendment 09-JAN-2017 Facilities
Amendment 13-JAN-2017 Facilities
Quality Review Team
DISCIPLINE REVIEWER BRANCH/DIVISION
Drug Substance Debasis Ghosh II/Division of New Drug API
Drug Product Chris Hough IV/DNDPII
Process Xiaoying Zhang IV/DPAII
Microbiology Xiaoying Zhang IV/DPAII
Facility Cassandra Abellard II/DIA
Biopharmaceutics Angela Lu II/DB
Regulatory Business Florence Aisida/Steve I/Division I
Process Manager Kinsley
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Application Technical Lead Craig M. Bertha IV/DNDPII
Laboratory (OTR) N/A
Environmental Analysis N/A
(EA)
Quality Review Data Sheet
1. RELATED/SUPPORTING D ENT
DMFs:
Date Review
: Type ‘ Status Completed Comments
O ® @~ Adequate | 02-DEC-2016
I Adequate | 11-Aug-2016
I Adequate | 30-NOV-2016
111 Not Drug product
reviewed reviewer
indicates that
there is
sufficient
information in
the NDA
111 Not «
reviewed
I1 Not “
reviewed
I1 Not
I reviewed
I1 Not
reviewed
JAY Not
reviewed
Other D plications
DOCUMENT APPLICATION NUMBER DESCRIPTION
IND 109251 ECI’s IND for the
hydrocodone/guaifenesin
product
2. CONSULTS
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DISCIPLINE STATUS | RECOMMENDATION | DATE | REVIEWER
Biostatistics N/A
Pharmacology/Toxicology | N/A
CDRH N/A
Clinical N/A
Other
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Executive Summary

I. Recommendations and Conclusion on Approvability

Based on the reviews and recommendations from the drug substance, drug product,
biopharmaceutics, process, and facilities teams outlined in the review below, an overall
recommendation of Complete Response is to be forwarded to the clinical Division
(DPARP). Deficiency comments to be captured in the CR letter are:

1. Provide the following data to the NDA for at least one commercial scale drug product
batch:

(b) (4)
(b) (4)

a. Data from the
@9 5er your submission Sections 3.2.P.3.4 and 3.2.P.5.2
(Version 09).

b. Drug product certificate of analysis against the current release
specification.

c. Certificate of analysis for the APIs [used for that drug product batch(es)]
per your current specification for drug substance.

2. During arecent inspection of the ECI Pharmaceuticals LLC, FEI 3008798439, in
Fort Lauderdale, Florida manufacturing facility for this NDA, our field investigator
observed objectionable conditions at the facility and conveyed that information to the
representative of the facility at the close of the inspection. Satisfactory resolution of
the observations is required before this NDA may be approved. Please list
communications submitted to, or held with, the agency to facilitate resolution of the
observed objectionable conditions, or deficiencies, noted at the facility.

II. Summary of Quality Assessments

A. Product Overview

. o . . ®)@
The %r)e(l}) drug product is proposed for “use in symptomatic relief of cough, to 1oos%1w
mucus)

®) @ n
The dosage form is an

immediate release, white, capsule-shaped tablet, embossed with “ECI” and “601” on
opposite sides. It is manufactured with compendial grade excipients. The drug product is
for occasional use and the maximum daily dose is 30 mg hydrocodone bitartrate and 2.4 g
guaifenesin/day (6 tablets).
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B. Quality Assessment Overview

The drug product is a fixed-dose combination of 5 mg hydrocodone bitartrate and 400 mg
guaifenesin as an immediate-release tablet dosage form (one strength combination). The
proposed dissolution specification acceptance criteria for both Hydrocodone Bitartrate
and Guaifenesin of not less than &% of label claim dissolved in 15 minutes 1s
acceptable The drug product is formulated with multipl ial-

This API is a white-to-yellowish powder and soluble in water. The
speciﬁcation for hydrocodone bitartrate is consistent with USP monograph, and batch

analysis data for three batches met this specification. The API is to be stored in tight,

The facilities team recommends withhold, due to inspectional issues identified that
require correction, at the drug product manufacturing site.
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C. Special Product Quality Labeling Recommendations (NDA only)
N/A

D. Final Risk Assessment (see Attachment)

39 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page
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QUALITY ASSESSMENT

BIOPHARMACEUTI

Product Background:
NDA: 208085

Drug Product Name / Strength: hydrocodone bitartrate/guaifenesin tablets/S mg
hydrocodone bitartrate and 400 mg guaifenesin per tablet

Route of Administration: Oral
Applicant Name: ECI Pharmaceuticals, LLC

Review Summary: @
The Applicant submitted a new NDA for (Hydrocodone Bitartrate and Guaifenesin

Tablets, 5 mg/400 mg) Tablets by the 505(b)(2) pathway and plans to rely on the FDA’s
previous finding of safety and effectiveness of the following:

a. Tussigon® (hydrocodone bitartrate 5 mg and homatropine methylbromide 1.5 mg) Tablets of

king Pharmaceuticals (ANDA088508) for the hydrocodone component of @ OTablets.

b. Guaifenesin OTC monograph (21 CFR 314.18) for the guaifenesin component of oe
Tablets.

Hydrocodone Bitartrate and Guaifenesin Tablets, 5 mg/400 mg is indicated for symptomatic
relief of cough and to loosen mucus associated with the common cold.

Formulation:

The composition and function of each component in the drug product is listed below:
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QUALITY ASSESSMENT

Table 1: Quantitative Composition and Function of Drug Product Ingredients

iz - Quantity per
Ingredient S?;::::: d Function (n(fu;::;l?;) % wiw batch (kg)
& [Exhibit Batches]
(b) (4)
L (b) (4)
Hydrocodone Bitartrate usp API 5
Crospovidone NF o
Microcrystalline Cellulose NF
Stearic Acid NF
Talc USSP
Magnesium Stearate NF
(b) (4)
Total Weight 505

Dissolution Method:

The Applicant’s proposed dissolution method is as follows:

Stage Name 1,2and 3
Dissolution Medium Deionized (DI) water
Volume 900mL
Apparatus Apparatus 2 (Paddles)

Speed 50rpm
Temperature K 37.0°C £ 0.5°C
Time Points 23 minutes
Specification B e

Dissolution Acceptance Criterion
Tl}e proposed dissolution specification for both Hydrocodone Bitartrate and Guaifenesin is NLT
©@9% of label claim dissolved in 15 minutes.

List Submissions being reviewed (table):

Application 208085 - Sequence 0000 - 0000 (1) 04/13/2016 ORIG-1 /Multiple Categories/Subcategories

Application 208085 - Sequence 0008 - 0008 (9) 09/28/2016 ORIG-1 /Quality/Response To Information
Request

Application 208085 - Sequence 0009 - 0009 (10) 10/13/2016 ORIG-1 /Quality/Response To Information
Request

Highlight Key Outstanding Issues from Last Cycle: None

Concise Description Outstanding Issues Remaining: None
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QUALITY ASSESSMENT

BCS Designation
Reviewer’s Assessment: The Applicant does not claim BCS designation.
Solubility:

e Guaifenesin: Soluble in water, alcohol, chloroform, propylene glycoland sparingly
soluble in glycerine.

e Hydrocodone Bitartrate: Almost insoluble in the ether and chloroform. 1 g dissolves in 16
ml of water. 1 g dissolves in 150 g of ethanol

Permeability: Not provided.

Dissolution:

g 1,2and 3
Dissolution Medium Deionized (DI) water
Volume 900 mL
Apparatus f Apparatus 2 (Paddles)

Speed 50 RPM
Temperature 37.0°C £ 0.5°C
Time Points 15 minutes
Acceptance Criteria NLT 236 at 15 minutes

Dissolution Method and Acceptance Criteria

Reviewer’s Assessment:

{Assess method development, method robustness, and criteria; modeling approach}
Drug Product

1. Dissolution Method

® @
In vitro dissolution method for ' tablets (Hydrocodone Bitartrate and

Guaifenesin):

1,2and 3
Dissolution Medium Deionized (DI) water
Volume 900 mL
Apparatus _ Appanstus2 (Paddles)

Speed 50 RPM
Temperature 37.0°C + 0.5°C
Time Points 15 minutes

| Acceptance Criteria NLT (2)% at 15 minutes

2 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page
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(b) (4)

The proposed dissolution specification for both Hydrocodone Bitartrate and Guaifenesin is NLT
@@, of label claim dissolved in 15 minutes. Figure 1 and Figure 2 show the comparative
dissolution profiles for clinical batch in different agitation speed and media for Hydrocodone
Bitartrate and Guaifenesin, respectively. For the chosen agitation speed (50 rpm) and medium of
DI water, both Hydrocodone Bitartrate and Guaifenesin dissolved more than @ of label claim
in 15 minutes.

The Applicant conducted the long term stability testing with four batches. The stability testing
was not updated with the revised proposed dissolution specification when it was completed (36
months) for the first three batches (originally proposed @ (Q) dissolved in @ “)minutes). After
the Applicant proposed the revised dissolution specification of @Y% (Q) dissolved in 15 minutes
for both Hydrocodone Bitartrate and Guaifenesin, the fourth and most recently manufactured
submission batch (batch # EJ14-3) was tested at the 24 month time point. It met the acceptance
criterion. Long term stability was tested at 25°C + 2°C /60% + 5% relative humidity.

Reviewer’s comments:

The proposed dissolution specification for both Hydrocodone Bitartrate and Guaifenesin of NLT
@ of label claim dissolved in 15 minutes is reasonable. Both Hydrocodone Bitartrate and
Guaifenesin are immediate release.

2. Analytical Method Validation-Linearity
For both Hydrocodone Bitartrate and Guaifenesin, the linearity was validated over the range

from 25% (1.39 pg/mL for Hydrocodone and 110.70 pg/mL for Guaifenesin) of low dosage
strength to 200% (11.12 pg/mL for Hydrocodone and 885.61 pg/mL for Guaifenesin) of high
dosage strength of test concentration with the correlation coefficient (r) > 0.99. The linearity is
adequately validated.
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QUALITY ASSESSMENT

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

Reviewer’s Assessment: n/a

Application of dissolution/IVIVC in QbD

Reviewer’s Assessment: n/a

MODIFIED RELEASE ORAL DRUG PRODUCTS —In-Vitro Alcohol Dose Dumping

Reviewer’s Assessment: This is an immediate release drug product, and in vitro alcohol
dose dumping study is not needed.

In-Vitro Soft-food Interaction Study

Reviewer’s Assessment: n/a

In-Vitro Release Testing (IVRT) for Semi-Solid Products

Reviewer’s Assessment: n/a

In-Vitro Permeation Testing (IVPT) for Transdermal/Topical Products

Reviewer’s Assessment: n/a

In-Vitro Dissolution Testing for Abuse-deterrent Products

Reviewer’s Assessment: n/a

In-Vitro BE Evaluation for Pulmonary Products

Reviewer’s Assessment: n/a
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QUALITY ASSESSMENT

EXTENDED RELEASE DOSAGE FORMS —Extended Release Claim

Reviewer’s Assessment: n/a

Bridging of Formulations

Reviewer’s Assessment: n/a

Biowaiver Request

Reviewer’s Assessment: n/a

R Regional Information

Comparability Protocols

Reviewer’s Assessment: n/a

Post-Approval Commitments

Reviewer’s Assessment: n/a

Lifecycle Management Considerations

Reviewer’s Assessment: n/a

List of Deficiencies: None.
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QUALITY ASSESSMENT W

Primary Biopharmaceutics Reviewer Name and Date: An-chi (Angela) Lu, Pharm D.
11/29/2016

Secondary Reviewer Name and Date (and Secondary Summary, as needed):
Haritha Mandula, PhD., 12/14/2016
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. Digitally signed by Haritha Mandula
Harltha Date: 12/20/2016 10:06:04AM

.. A GUID: 508da6fb000282df41459408f32a1ce0
517 Mandula
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