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Epinephrine in 0.9% Sodium Chloride Injection, 8 mcg/mL, 16 mcg/mL,
20 meg/mL, 32 mcg/mL, and 40 mcg/mL (also known as NVKO19 in
nonclinical studies)

1,2- Benzenediol, 4-[(1R)-1-hydroxy-2-(methylamino)ethyl]-, or (-)-3,4-
Dihydroxy-a-[2-(methylamino)ethyl]benzyl alcohol

CoH13NO3

183.2

51-43-4

Indicated to increase mean arterial blood pressure in adult

patients with hypotension associated with septic shock

In vitro Evaluation of the Influence of NVKO019 on Platelet Aggregation,
Red Blood Cell Hemolysis, Plasma Flocculation in Humans and Local
Tolerance

Nevakar Injectables, Inc. (Nevakar)

ADRENALIN® (NDA 204200-Par Pharmaceuticals, Inc)
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Background Information

In accordance with 21 CFR§312.54 Federal Food, Drug, and Cosmetic Act, Nevakar
Injectables, Inc. (Nevakar), submitted the NDA 215875 (505(b)(2)) for the approval of
Epinephrine in 0.9% Sodium Chloride Injection, 8 mcg/mL, 16 mcg/mL, 20mcg/mL, 32
mcg/mL, and 40 mcg/mL to increase mean arterial blood pressure in adult patients with
hypotension associated with septic shock. Nevakar’s Epinephrine in 0.9%Sodium

Chloride Injection is a drug-device combination product presented as a ready-to-use sterile
solution in 250 mL IV infusion bags, presented at concentrations of 8 mcg/mL, 16 mcg/mL, 20
mcg/mL, 32 mcg/mL, and 40 mcg/mL.

Nevakar has not conducted any nonclinical or clinical studies with Epinephrine in 0.9%
Sodium Chloride Injection and relies on findings of safety and effectiveness for the reference
listed drug (RLD), ADRENALIN® (epinephrine injection) 1 mg/mL, approved under NDA
204200 (Par Pharmaceutical, Inc.) as 1 mg/mL single dose vials (NDA 204200) and 30 mg/30
mL (1 mg/mL) multiple dose vials (NDA 204640).

To evaluate the effect of NVKO019 on red blood cell hemolysis and platelet aggregation,
Navakar conducted an in vitro red blood cell hemolysis and plasma flocculation study in
human.

In addition, Nevakar also conducted the Local Tolerance Study via Intravenous (IV) and
Paravenous Administration (PV) of NVKO019 in New Zealand White Rabbits to determine the
local tolerance of NVKO019 injection.

Results of the red blood cell hemolysis, platelet aggregation, plasma flocculation in human and
local tolerance study in rabbits are reviewed as below.

In Vitro Evaluation of the Influence of NVK019 on Platelet Aggregation, Red Blood Cell
Hemolysis and Plasma Flocculation in Humans

Sponsor: Nevakar Injectables, Inc.
Test Facility Study No.: 6000804
Conducting laboratory and location: A
Date of Initiation: March 16, 2021
Date of Completion: March 26, 2021
GLP compliance: Yes
QA statement: Yes
Key Study Findings

Whole blood samples were collected, and processed for hemolysis, flocculation, and osmolality
study as: Group 1 = no treatment control, Group 2 = hemolysis positive control (20% saponin),
Group 3 = flocculation positive control (20% Intralipid®),Group 4 = negative control (0.9%
NaCl), Group 5 = reference item/vehicle control (9 mg/mL Sodium Chloride, 0.01 mg/mL
Disodium Edetate in Sterile Water for Injection (USP) (pH=4.0) and Groups 6 - 8 = NVKO019
at final concentrations in whole blood of 0.014, 0.140, and 1.40 pug/mL.

Based on the results of the present study, there were no hemolysis, no flocculation, no change
in plasma osmolality observed with NVKO019 (at concentration of 0.014, 0.140, and 1.40
pg/mL) in male and female human blood samples. NVKO019 induced increase in platelet
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aggregation induced by collagen agonist and dose-related spontaneous platelet aggregation at
the concentration of 0.014, 0.14, and 1.4 pg/mL in human Platelet-Rich-Plasma (PRP) samples,
which were expected and have been reported previously with epinephrine (Spalding et al. 1998;
Solinger et al.1973; Jakobs et al., 1978).

Objective
The objective of this study was to evaluate the effects of NVKO019 on hemolysis, flocculation,
and platelet aggregation in human blood samples.

Methods

Male and female subjects (non-smokers who did not take non-steroidal anti-inflammatory
drugs, prescription drugs, aspirin, or acetaminophen in the last 7 days) were fasted for 4 hours
prior to blood draw. Platelet-rich plasma (PRP) was prepared from the whole blood and kept at
room temperature until spiked with controls, reference item, or test item, on the day of
collection. Blood samples were collected as per protocol below:

Experimental Design and sample Preparation for Hemolytic Assay
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Experimental Design for Optimization Phase

Experimental Design for Platelet Aggregation Assay

Samples were prepared as follows:
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Results

Effect of NVK019 on Human Red Blood Cell Hemolysis and Plasma Flocculation

The hemolysis and flocculation/turbidity results from three male and three female human
whole blood samples after addition of either reference item (vehicle control) or NVKO019 are

presented below:
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Based on the measurements of hemoglobin released from red blood cells to plasma, there were
no hemolytic effect observed with NVKO019 at final concentrations in the blood of 0.014,
0.140, and 1.4 pg/mL when compared with the reference vehicle control. No hemolysis

was observed by visual macroscopic evaluation for both males and females.
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Based on the visual flocculation evaluation and the measurement of sample turbidity index,
there was no flocculation and no dose-related increases in net turbidity index with NVKO019 at
final concentrations of 0.014, 0.140, and 1.4 pg/mL in human blood samples.

There were no change in plasma osmolality observed in human samples spiked with NVKO019
at final concentrations in the blood of 0.014, 0.140, and 1.4 ug/mL compared to reference
vehicle control.
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Spontaneous Platelet Aggregation

Spontaneous platelet aggregation was observed in samples spiked with NVKO019 at 0.014
pg/mL (+244% Maximum Aggregation; +294.4% Area Under The Curve), compared to
samples spiked with reference item.

Maximal spontaneous platelet aggregation was observed in samples spiked with

NVKO19 at 0.140 pg/mL (+834% Maximum Aggregation; +1103.2% Area Under The Curve)
and NVKO019 at 1.40 pg/mL (+1002% Maximum Aggregation; +1314.4% Area Under The
Curve)

Increased platelet aggregation were observed as expected and has previously been
demonstrated that adrenaline (epinephrine) induces spontaneous platelet aggregation (Spalding
et al. 1998; Solinger et al.1973; Jakobs et al., 1978).
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Local Tolerance Study

NVKO019: Single Dose Local Tolerance Study via Intravenous and Paravenous Administration
in New Zealand White Rabbits

Sponsor: Nevakar Injectables, Inc.
Test Facility Study No.: 1602-21033

Conducting laboratory and location: Y

Date of Initiation: February 17,2021
Date of Completion: August 31, 2021
GLP compliance: Yes
QA statement: Yes

Key Study Findings

NVKO19 (1.2 mcg/kg) was administered into the right and left marginal ear veins of male
rabbits via a bolus intravenous (IV) or perivascular (PV) Injection. A full gross necropsy
mortality, physical examinations, body weights, body weight changes, food consumption,
gross pathology findings, and histopathology findings. Results of Local Tolerance Study in
rabbits demonstrate that NVKO019 administration at doses up to 1.2 mcg/kg had no effect on
mortality, physical examinations, body weights, body weight changes, food consumption, gross
pathology, or histopathology.

Conclusion
There were no effects observed because of the addition of NVKO019 (0.014 — 1.4 pg/mL) to
whole human blood on hemolysis, plasma osmolality and flocculation parameters.

Increased platelet aggregation induced by Collagen agonist and dose-related spontaneous
platelet aggregation were observed in human PRP samples spiked with NVKO019 (at 0.014,
0.14, and 1.4 pg/mL). The effects on platelet aggregation in vitro have been previously
reported with epinephrine and no additional concern has been identified in this study.

Results of Local Tolerance Study in rabbits demonstrated that NVKO019 administration at doses
up to 1.2 mcg/kg by intravenous (IV) or perivascular (PV) injection had no effect on mortality,
physical examinations, body weights, body weight changes, food consumption, or macroscopic
Or microscopic observations.

The NVKO019 (Epinephrine in 0.9% Sodium Chloride Injection 8 mcg/mL, 16 mcg/mL, 20
mcg/mL, 32 mcg/mL, and 40 mcg/mL) is therefore, safe for human use by IV administration
from the Pharm/Tox perspective.
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