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Executive Summary

Recommendations

A. Recommendation and Conclusion on Approvability
From the chemistry, manufacturing, and controls (CMC)/quality perspective, NDA 209359
(Epinephrine Injection, USP) is recommended for approval.

B. Recommendation on Post-Marketing Commitments (PMCs), Agreements, and/or Risk
Management Steps, if Applicable

Not applicable.
Summary of Quality Assessments

The applicant, Hospira Inc., has sought U.S. marketing approval for Epinephrine Injection USP, 1
mg/10 mL (0.1 mg/ml) mn accordance with Section 505(b)(2) of the Federal Food, Drug, and
Cosmetic Act. For the approval of this NDA, the applicant relies on FDA’s previous finding of
safety and efficacy for the reference listed drug (RLD) i.e., Epinephrine Injection USP, 1 mg/mL
(1:1000 ampule) from Belcher Pharms LL.C (NDA 205029). The proposed product is indicated to
mcrease mean arterial blood pressure in adult patients with hypotension associated with septic
shock. However, the RLD, in addition to the above indication proposed under the current
submission, 1s also indicated for emergency treatment of allergic reactions (Type 1), including
anaphylaxis, and for induction and maintenance of mydriasis during intraocular surgery. The
applicant's proposed product is essentially similar to the RLD, as it has the same active moiety and
delivers the same amount of drug to the patient. The proposed product and the RLD have
comparable physicochemical properties such as pH and osmolality. However, Hospira’s proposed
product contamns excipients which are not present i the RLD. The differences in inactive
ingredients between the Hospira’s proposed product and the RLD have been adequately justified by
the applicant and are not expected to impact disposition, safety, or efficacy of the proposed drug
product. The proposed control strategies for ensuring product quality are adequate.

A. Drug Substance (Epinephrine) Quality Summary

Epinephrine USP, a white to almost white crystalline powder, has one chiral center. The active
moiety is l-epinephrine while its enantiomer, d-epinephrine, is inactive. The amount of d-
epinephrine 1s controlled by a validated chiral HPL.C method. The CMC details concerning the drug
substance such as structural characterization, impurity profile, manufacturing, and stability have
been cross- referenced to Type Il DMF | ®® which was been previously reviewed (review-1) by
L. A Rocca, dated 02/23/2015, and found to be adequate. This DMF was also reviewed in the
context of the current submission and found adequate (refer to DMF review-II by H. Sarker, dated
10/24/2017). Based on review of information provided in the NDA the specifications and
acceptance criteria are set to conform to the Epinephrine USP monograph requirements, USP
general requirements, and/or ICH guidelines Q3A and Q3C. Specifically, the critical quality
attributes (CQAs) such as description, assay, identification, optical rotation. loss on drying, residue
on ignition, levels of norepinephrine, adrenalone, residual solvents, organic impurities, epinephrine
sulfonic acid, and ®® are tested on release.
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The limit for epinephrine sulfonic acid at %% has been qualified based on toxicological
qualification (involving the 2-week intravenous toxicity study followed by a 2-week recovery period
in Sprague-Dawley rats). The limit for adrenalone at |9 is also considered qualified because the
limit is more stringent than the USP monograph requirement. The limits for norepinephrine and any
unspecified impurities at - align with the ICH Q3A guideline threshold. In summary, the
proposed specification, including validations of analytical methods are acceptable. Based on
adequate stability data, the applicant has assigned a retest period of & months for the drug

substance.

B. Drug Product Quality Summary

Epinephrine Injection, USP is s a sterile aqueous solution, which is to be diluted with 5% dextrose
or 5% dextrose and sodium chloride solution prior to administration. The drug product is a clear
solution, free from visible particulates, presented in a 10 mL clear, Lt glass vial and 1s co-
packaged with Hospira’s Abboject™ syringe. This 1s O® flled product containing no
antimicrobial preservatives. All the excipients are compendial and are not of human or animal

origin. Formulation differences between Hospira’s proposed product and the RLD are as follows;
: (b) (4)

* Hospira’s product has a slightly lower concentration of sodium chloride USP (8.16
mg/mL versus 9 mg/ml), and contains 0.46 mg/ml. sodium metabisulfite i
which is absent from the RLD; and
» Hospira’s product contains a buffer composed of citric acid USP (2.13 mg/mL) and
sodium citrate dihydrate USP (0.41 mg/mL), which is absent from Belcher’s product.

O Hospira
has justified the maximum daily intake (MDI) of sodium metabisulfite by identifying 3 products,
Plenamine™ 15% Amino Acids Injection, Dopamine HCl Injection USP, and Dobutamine
Hydrochloride in 5% Dextrose Injection, which have significantly higher levels of sodium
metabisulfite compared to MDI of sodium metabisulfite for Hospira’s product. Hospira is currently
marketing Epinephrine Injection USP Abboject™ Syringe as an unapproved (“grandfathered”)
product. In an effort to gain approval of the product, the applicant claims to have applied quality by
design (QbD) principles to reformulate the current product. However, no DOE studies were
performed. b

ge. Specifically, the applicant

tightened the mn-process pH range to 2.7 — 3.1 with the target of pH 2.9. Additionally, minor changes
have been made B 1t is
important to note that there @ for the commercial batches that will be marketed
following the approval of this NDA. The optimal concentration of sodium metabisulfite was found
to be 0.46 mg/mL and the optimal pH range was found to be ®@ Under these conditions, the
specified and unidentified related substances also remain within the acceptance limits. hdnd
: Acceptance limits for pH testing on release is 2.3 —
3.5. The drug product specification includes testing all the identified CQAs. All the analytical
methods have been adequately validated. Regarding elemental impurities, the applicant conducted
risk assessment per ICH Q3D Guidance. The data show that product batches contain | @04 of the
permitted daily exposure for class 1, 2A, 2B, and 3 elements, and hence the lack of testing for the
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elemental impuritis in the drug product specification is justified. Additionally, the batch analysis
data for three batches of the drug product, manufactured_, are adequate.

Manufacturing: The manufacturing process involves:

Microbiological Aspects: The validation results for the sterility testing, and contamner closure
integrity testing performed by microbial ingress and aerosol challenge are adequate. The validation
studies conducted under worst-case scenario conditions for Abboject stoppers and sub-minimal
conditions support the commercial__ process. The validation details provided for the
environmental monitoring program are acceptable. The batch records confirm that validated
sterilization an(- manufacturing processes has been used for the manufacture of the exhibit
batches. Furthermore, the drug product release specification includes sterility (USP <71>), and
bacterial endotoxins (USP <85>) testing.

Biopharmaceutics Aspects: The original submission included a request for biowaiver of in vivo
bioavailability/bioequivalence (BA/BE) study for the proposed product under the provision of 21
CFR 320.22(b)(1)(I) and (i1). However, it was noted during filing that the proposed product does not
fully satisfy the criteria for granting a waiver under 21 CFR 320.22(b)(1). Specifically, the proposed
product does not fulfill the requirement of same inactive ingredients as the RLD. The applicant
updated the waiver request with inclusion of reference of 21 CFR 320.24(b)(6) in addition to 21
CFR 32022(b)(1)(I) and (ii). Therefore, the biowaiver request has been evaluated under the
provisions of 21 CFR 320.24(b)(6). The proposed product and the RLD have comparable
physicochemical properties (pH and osmolality). The differences in inactive ingredients are
adequately justified by the applicant and are not expected to impact disposition, safety, or efficacy
of the proposed drug product. The request for biowaiver by the applicant for the proposed product is
granted.

Abboject Vial Syringe System: Given that Epinephrine Abboject Syringe System is a combination
product, CDRH reviewed the device component i.e., Abboject™ Syringe. For details about the
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reviewed and found adequate The Epinephrine Abboject Syringe System, which has been marketed
for years in conjunction with both approved and unapproved drug products, is a legacy product that
was not developed under design controls. DMF 24131 was also cross-referenced for the review of
ANDAs 202495 & 202679 that have been approved in March of 2017. Epinephrine Abboject
Syringe Systems referenced for these two ANDAs were also developed without design controls
because they have been on the market for over 30 years, and the DMF was created retroactively to
comply with Agency’s ¢cGMP draft guidance Current Good Manufacturing Practice Requirements
for Combination Products. During the review of this NDA and DMF 24131, the similarities
between the device constituents in this application and those used under ANDA 202495, and ANDA
202679 became evident. The retrospective design and development activities for the Abboject
products manufactured at the Rocky Mount facility were performed at Hospira’s Lake Forest
location per QSD.11, Device Design Control Policy. Regarding the applicable 21 CFR 820
regulations and manufacturing of the finished combination product, the applicant in addition to
referring to DMF 24131, provided adequate details to demonstrate that the Rocky Mount facility
complies with CFR 820.20 and CFR 4. The design validation for the Abboject Syringe System has
been demonstrated based on the historical safe and effective use of the combination product.

Container Closure System: The Epinephrine Injection USP Abboject™ Syringe will be packaged
inalomL, % clear glass vial closed with a 10 mL 9 rubber stopper. The product is
administered using the Abboject vial injector. The secondary packaging consists of a carton
containing Epinephrine Injection USP Abboject™ Syr_jj_]jge vial and an Abboject vial injector. The
proposed container meets the requirements for O olass, as detailed in USP <> The
proposed closures comply with USP <381> physicochemical and biological testing requirements. In
addition, it has been demonstrated that the container closure system remains integral and, therefore,
can maintain the sterility of the product. The product stability data also indicate suitability of the
proposed container closure system for the intended use.

Expiration Date & Storage Conditions: The stability data support a shelf-life of 15 months when
stored at controlled room temperature (20°C — 25°C; 68°F — 77°F). in the proposed commercial
container closure system. Epinephrine is light sensitive, and instructions for storage include:

o Protect from light until ready to use.

o Do not refrigerate. Protect from freezing.

o Protect from alkalis and oxidizing agents.
In addition, the stability data adequately support sterility assurance of the drug product for the
duration of shelf-life.

C. Assessment of Manufacturing Facilities: The office of Process and Facilities has
recommended overall approval for all the currently listed manufacturing facilities concerning this

NDA.

II1. Summary of Drug Product and Intended Use

Proprietary Name of the Drug Not applicable

Product

Non Proprietary Name of the Drug | Epinephrine Injection, USP
Product

Active ingredient Epinephrine




QUALITY ASSESSMENT

Route of Administration Intravenous Infusion
Strength(s) 1 mg/10 mL (0.1 mg/mL)
Proposed Indication(s) Epinephrine is a non-selective alpha and beta

adrenergic agonist indicated to increase mean
arterial blood pressure in adult patients with
hypotension associated with septic shock.

Maximum Daily Dose/ Duration For dosage and administration:

of Treatment e Dilute epinephrine in dexftrose solution
prior to infusion by adding 10 mL (1
mg) of epinephrine from the syringe to
1,000 mL of a 5 percent dextrose
containing solution. Each mL of this
dilution contains 1 meg of epinephrine.

e Infuse epinephrine into a large vein.
Intravenous infusion rate of 0.05
mcg/kg/min to 2 meg/kg/min, titrated
to achieve desired mean arterial
pressure.
e Wean gradually.

Epinephrine Injection, USP contains sodium

metabisulfite which may cause mild to severe

allergic reactions including anaphylaxis or

asthmatic episodes in susceptible individuals.

However, the presence of sodium metabisulfite

in this product should not preclude its use for

the treatment of hypotension associated with

septic shock even if the patient is sulfite-

sensitive, as the alternatives to using

epinephrine in a life-threatening situation may

not be satisfactory.

Alternative Methods of N/A

Administration

D. Biopharmaceutics Considerations
1. BCS Designation: The proposed drug product is an injectable solution, and the

applicant has not request an official BCS designation,
2. Biowaivers/Biostudies: The applicant's biowaiver request was evaluated under 21

CFR 320.24(b)(6).
3. IVIVC: N/A.

E. Any Special Product Quality Labeling Recommendations: All labeling recommendations
were accepted by the applicant, and are reflected in the most recent version of the product
labeling.

F. Life Cycle Knowledge Information

(Please see the next page)
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Final Risk Assessment-

NDA 209359 (Epinephrine Injection, USP)

—- mmmm-ma

From Initial Risk Identification Review Assessment
Attribute/ Factors Affecting Initial Risk 5 T Final Risk
CcQA CcQA Rankisg Rk Metieation Evabiation Choaacnts
Sterility Fornmlation Acceptable | Given that the product
Container Closure sterility is the high risk
Process Parameters attribute, an osed
Scale/Equipment/ changes i
Site manufacturing process
or microbiological
testing-related product
specification may need
to be carefully
evaluated.
Endotoxin Fornmlation M Acceptable | Any proposed changes
Pyrogen Container Closure _ concerning acceptance
Process Parameters | (Moderate) limits for endotoxin
Scale,l’equip]]]entf levels will need to be
Site evaluated based on the
maximum total daily
dose.
Assay Formulation Acceptable
(API), Container Closure
Stability Raw Materials
Process Parameters
Scale/Equipment/
Site
Formulation Any formulation
Raw materials change s especially the

=

Process parameters

Scale/equipment/
site
Uniformity | Fornmlation
of Dose — Container Closure
Fill/ Process Parameters
deliverable Scale/equipment/
Volume site

ance limits of

acc

may need
to be carefully
evaluated.

Acceptable
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Final Risk Assessment (continued)

1 mmmmumﬂ

From Initial Risk Identification Review Assessment
. Imitial . .
SR Factors Affecting Risk Risk Mitigation Tl RESk Comments
CQA CQA 7 Evaluation
Formulation
Osmolality Raw materials Acceptable
Process parameters
Scale/equipment/ site
pH' Formulation Acceptable
Container Closure
Raw materials
Process parameters
Scale/equipment/ site
Particulate Formulation Acceptable
Matter Container Closure
Process Parameters
Scale/equipment/ site
Leachable Formulation Acceptable | There is some low risk
Extracts Container Closure of glass delamination on
Raw materials storage beyond the
Process parameters currently granted
Scale/equipment/ site expiration period
Therefore, during the
lifecycle management of
this product: the
vials/product may need
to be monitored for
delamination and fine
particles formation.
Appearance Formulation Acceptable

Raw materials
Process Parameters
Scale/equipment/ site

OVERALL ASSESSMENT AND SIGNATURES: EXECUTIVE SUMMARY

Injection, USP) is recommended for approval.

Mohan Sapru, M.S.. Ph.D.

Application Technical Lead (ATL)

CMC Lead for Cardiovascular and Renal Products (Actg)
ONDP/DNDPI/NDPBI

Mohan K.
Sapru -S

Application Technical L.ead (ATL.) Assessment and Signature:

From the chemistry, manufacturing, and controls (CMC)/quality perspective, NDA 209359 (Epinephrine

Digitally signed by Mohan K. Sapru -5

DN: c=US, o=U5. Government, ou=HHS,
ou=FDA, ou=People, cn=Mohan K. Sapru -
5, 0.9.2342.19200300.100.1.1=2000589315
Date: 2017.11.21 12:16:05 -05°00°
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BIOPHARMACEUTICS

NDA: NDA-209359-ORIG-1
Applicant Name: Hospira Inc.
Type of NDA: 505(b)(2) Division of Cardiovascular and Renal Products (DCRP)

Drug Product Name: Epmephrine Injection USP, 1 mg/10 mL (0.1 mg/mL)
ABBOJECT™ Syringe, for intravenous infusion

Dosage Form: Solution for Injection
Strength: 1 mg/10 mL (0.1 mg/mL)
Route of Administration: For Intravenous (IV) Infusion

Reference Drug/Listed Drug: NDA 205029 [EPINEPHRINE INJECTION USP, 1 mg/mL
(1:1000) ampule, for mtravenous, intramuscular, subcutaneous, and intraocular use; Approved on
July 29, 2014]

Product Background

NDA 209359 is submitted as a 505(b)(2) application for the use of epinephrine injection
USP, 1 mg/10 mL (0.1 mg/mL) to increase mean arterial blood pressure in adult patients with
hypotension associated with septic shock.! Epinephrine is a non-selective alpha and beta
adrenergic agonist. The Applicant relies for the approval of this NDA on FDA’s previous finding
of safety and efficacy for the reference drug Epinephrine Injection USP, 1 mg/mL (1:1000
ampule) from Belcher Pharms LLC (NDA 205029).2 The reference drug, in addition to the above
indication proposed for the current submission, is also indicated for emergency treatment of
allergic reactions (Type 1), including anaphylaxis and for induction and maintenance of
mydriasis during intraocular surgery.? For the current 505(b)(2) submission, only one indication
mentioned above 1s proposed. The proposed product, Epinephrine Injection USP, 0.1 mg/mL 1s a
sterile solution, which is intended for intravenous use after dilution. The product (1 mg of
epinephrine in 10 mL) is diluted in 1000 mL of 5 percent dextrose solution or 5 percent dextrose
and sodium chloride solution.! Administration in saline solution alone is not recommended. The
dextrose containing fluids et
The concentration of epinephrine in diluted solution 1s 1 pg/mlL. The proposed product
Epinephrine Injection, USP, 1 mg/10 mL (0.1 mg/mL) ABBOJECT™ Syringe will be supplied
as 10 mdividual cartons each containing the proposed product (10 cartons are shrink-wrapped

! Global Submit — N209359 — 0001(1) dated 01/31/2017. Module 1.14.1.3. Draft Labeling Text — Epinephrine USPI
Clean - PDF. (Accessed on August 24, 2017)

2 Global Submit — N209359 — 0001(1) dated 01/31/2017. Module 1.2. Cover Letters — (CL] Initial 505(b){2).
(Accessed on August 24, 2017)

3 Drugs@fda — N205029 — EPINEPHRINE INJECTION USP, 1 mg/mL Drug Labeling. (Accessed on August 24, 2017)
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with clear plastic film into a 10-pack bundle). The product in each carton contains 10 mL of
solution consisting of 1 mg of epinephrine.!#

This submission includes a request for waiver of in vive bioavailability/bioequivalence
(BA/BE) studies comparing the proposed test product and the reference drug, under the provision
of 21 CFR 320.22(b)(1)(1) and (i1).> It was noted during filing® that the proposed product does
not fully satisfy the criteria for granting a waiver of evidence of m vivo bioavailability or
bioequivalence under 21 CFR 320.22(b)(1). Specifically, the proposed product does not fulfill
the requirement of same inactive ingredients as the reference drug product (NDA 205029).
Therefore, the biowaiver request is evaluated under 21 CFR 320.24(b)(6) and was communicated
to the Applicant in the information request (IR) (Discussed in detail under the section
“Biowaiver Regquest”).” To support the biowaiver request, the Applicant also provided
physicochemical properties (osmolality and pH) comparing the proposed test and reference drug
products.® The biopharmaceutics assessment focuses on (1) the evaluation of the biowaiver
request, (2) comparative physicochemical properties between the proposed product and the
reference drug, and (3) responses to the biopharmaceutics information request. This evaluation
can be found under the section “Biowaiver Request”.

Review Summary

The Applicant submitted a biowaiver request under the provision of 21 CFR 320.22(b)(1)
supported by comparative physiochemical properties for the approval of the proposed
Epinephrine Injection USP, 1 mg/10 mL (0.1 mg/mL). As discussed in detail in the review body
under the section “Biowaiver Request”, the biopharmaceutics information submitted in support
of the approval 1s evaluated under 21 CFR 320.24(b)(6) since the proposed product does not
meet 21 CFR 320.22(b)(1)(i1) criteria. The proposed and reference drug product differs with
respect to inactive ingredients qualitatively. During the review cycle, information was requested
with regards to comparative physicochemical properties and justification on differences in
mactive ingredients and evidences of the absence of the effect of the imactive ingredient
differences on disposition, safety, and efficacy of the proposed product. The Applicant
adequately responded to these requests. The proposed and reference drug product have
comparable physicochemical properties (pH and osmolality). The differences in inactive
mgredients are adequately justified by the Applicant and are not expected to impact disposition,
safety. or efficacy of the proposed drug product. Based on the biopharmaceutics information
provided in the original submission and amendment (responses to biopharmaceutics information

4 Global Submit — N209359 — 0010(10) dated 06/28/2017. Module 1.11.1. Quality Information Amendment —
Response. (Accessed on August 24, 2017)

* Global Submit — N209359 — 0001(1) dated 01/31/2017. Module 1.12.15. Request for Waiver of In Vivo
Bioavailability Studies. (Accessed on August 24, 2017)

& NDA 209359 at SharePoint.FDA — Filing Template 209359. (Accessed on 08/24/2017)

7 Global Submit — N209359 — 0003(3) dated 04/21/2017. Module 1.11.1. Quality Information Amendment —
Information Request. (Accessed on August 24, 2017)

& Global Submit — N209349 — 0001(1) dated 01/31/2017. Module 3.2.P.2. Pharmaceutical Development — Drug
Product. (Accessed on August 24, 2017)
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request), the request for biowaiver by the Applicant for the proposed Epinephrine Injection USP,
1 mg/10 mL (0.1 mg/mL), for intravenous infusion is granted.

ONDP-Division _of Biopharmaceutics _reviewed NDA 209359 and _responses _Io
biopharmaceutics information requests. The NDA 209359 is recommended for Approval from
a Biopharmaceutics perspeciive.

List Submissions being reviewed (Table):

SEQUENCE # SUBNII;[E%ON(S) MODULE # SUBMISSION DOCUMENT(S) REVIEWED
1212015 Request for waiver of in vivo bioavailability studies
Qi LEatoatl 3.2P2 Pharmaceutical Development — Drug Product
1.11.1 Quality Information Amendment — Information Request
0003(3) 04/21/2017 112715 Request for waiver of in vivo bioavailability studies
3.2P2 Pharmaceutical Development — Drug Product

Highlight Key Outstanding Issues from Last Cycle: No pending issues (All biopharmaceutics
information request (IRs) were addressed in review cycle and discussed in detail under the
section “Biowaiver Request”).

Concise Description Outstanding Issues Remaining: No pending issues (All biopharmaceutics
information request (IRs) were addressed in review cycle and discussed in detail under the

section “Biowaiver Request”).

Bridging of Formulations

= (b) (4)
Reviewer’s Assessment: :

The Applicant submitted comparative physicochemical testing
results (pH and osmolality) on test prodiicts L
does not impact pH and osmolality properties of the product and hence any

effect on safety and efficacy is not expected. Therefore from biopharmaceutics perspective, there
is no need to bridge the formulations i
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Biowaiver Request

The Applicant included a biowaiver request of in vivo bioavailability/bioequivalence
(BA/BE) study for the proposed test product under the provision of 21 CFR 320.22(b)(1)(1) and
(11).5 21 CFR 320.22(b)(1)(1) and (ii) states the following:

(1) The drug product:
(1) Is a parenteral solution intended solely for administration by injection, or an
ophthalmic or otic solution; and
(11) Contains the same active and inactive ingredients in the same concentration as a drug
product that is the subject of an approved full new drug application or abbreviated
new drug application.

The biowaiver request; however, is evaluated under 21 CFR
320.24(b)(6) which states “Any other approach deemed adequate by FDA to measure
bioavailability or establish bioequivalence” and was communicated to the Applicant via

biopharmaceutics IR.” In response, the Applicant updated the waiver request with inclusion of
reference of 21 CFR 320.24(b)(6) in addition to 21 CFR 32022(b)(1)(i) and (ii).!® The below
review focuses on biowaiver request based on 21 CFR 320.24(b)(6).

2 Global Submit — N209359 — 0001(1) dated 01/31/2017. Module 1.6.3. Correspondence Regarding Meetings.
(Accessed on August 24, 2017)

10 Global Submit — N209359 — 0003(3) dated 04/21/2017. Module 1.12.15. Request for Waiver of In Vivo
Bicavailability Studies. (Accessed on August 24, 2017)
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Table 1. Composition of the Proposed Test and Reference Drug Products (Epinephrine Injection, USP)

Belcher Pharmaceuticals

NDA Holder (NDA 205029) Hospira, Ine,
: _ Epimephnine Injechion
i oo 553,01 mpial
Product USP, 1l mg/ml. Smgle- R T
Abboject™ Smele-Usa
Dose Ampuls i
(B) (
I mg'mL (base equivalent) e
Active Ingreﬂ:ienl .(El.:uil.mp.hﬁ.ne fSP-} B 0.1 mgimL
Sodium - —
Chloride USP Hpant Sldmaind
Hydrochloric % NiA
Acid USP 2. L
Inactive
Ingredient(s) Kok
Metabizulfite N 0.40 mg/mL
NF
Citric Acid = . —
Ashydrous USP N4 243 mgmL
Sodium Citrate i ey
Dihydrate USP N 0.4] mg/mL
Fill Volume ImL 10mL
Dozage Form Injectable Injectable
: 10 mL fill in 10 mL
p )
Configuration I M‘ﬁ?ﬂ"‘;;i;h” Abbgject™ elear glass
£ - svinge carmridge

Foute of Administrati
s - Intravenous {Infusion) Intravenous (Infusion)

Strength/Concentration for i

®) @
Adenidstratien tv Pationt Imgi Img =" mL

To mcerease mean arterial To merease mean arterial
blood pressure in adult blood pressure in adult

Indication(s) patients with bypotension | patients with hvpotenzion
associated with septic associated with sephic
shock. shock.

!An additional amoumt may be added for pH adjustment.

Differences between Belcher’s Epinephrine product and Hospira's Epinephrine product are italicized
and highlighted in vellow.

To support the biowaiver request, the Applicant states the following:>

(1) The proposed test product delivers the same amount of drug to patient as that of the
reference drug since both product have the same concentration of epinephrine when
diluted 1 1000mL of dextrose containing solution. Though the drug concentration in the
proposed product 1s 1 mg/10 mL and the reference product is 1 mg/mL: however, after
dilution with the same diluent (1000 mL of 5% dextrose containing solution), the
epinephrine concentration i both products 1s similar (T — 0.9901 pg/mL and R — 0.999
wg/mL). This difference is considered insignificant since the drug is titrated to effect and
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a slight difference will not impact the disposition, efficacy, or safety of the proposed drug
product;

(2) The proposed test product is administered by the same route, has the same indication, and
has the same method of use;

) (@)

(3) The differences in excipients for the proposed product (presence of sodium

metabisulfite, and pH buffering agents citric acid anhydrous and sodium citrate dehydrate

in the proposed test product) i
1s not expected to affect the prodﬁct’s disposition, safety or efficacy;

(4) Since both products are diluted prior to administration with the same diluent and to same

concentration, the osmolarity of both products administered to the patients is equivalent:®

(5) The pH is the same for both products:®

Based on the above, the Applicant concluded that IV administration of the two products
will result in an identical amount of drug delivered directly to the systemic circulation, and
equivalent epinephrine plasma concentration profiles can be expected for the two products and
no bioequivalence study is necessary.?

Though the Applicant’s justification stated above in support of biowaiver seems adequate,
the information is not complete for the review of biowaiver request and the following
biopharmaceutics IR was sent to the Applicant:

a. It is acknowledged that osmolality (Pg # 34 under the section “Excipients”) and pH (Table
41, exhibit batch # 66454SB | ®®) information are submitted in the
document titled “Drug Product” [0001(1) dated 01/31/2017:Module 3.2.P.2.; Drug Product).
Clarify, if the osmolahty value of 290mOsm/kg represents the final op‘mmzed formulation

“ and exhibit batch # 66454SB &

Applicant’s Response!l and Reviewer’s Evaluation: In response, the Applicant provided

osmolality measurements for both the proposed test product O 3 patches)

O@ 1 batch) as well as the reference product (Table 2). The Applicant

and
clarified that previously reported osmolality value for 290mOsm/kg represented the
Jormulation B 77 osmolality value for the batch 66-454-SB 2
" Y is 287 mOsm/kg and is comparable to that of the reference drug product. The
Applicant also stated that @@ does not affect the osmolality as

values are very similar (Table 2). The Applicant’s response is adequate.

11 Global Submit — N209359 — 0003(3) dated 04/21/2017. Module 1.11.1. Information Request Response.
(Accessed on August 25, 2017)
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Table 2. Osmolality of Epinephrine Injection USP (Proposed test — Hospira, and Reference product -

Belcher)!11?
Hospira Proposed Drug Product RLD Belcher Product
Exhibit Batch Number (:glfjhu; RLD Lot Number Osmolality
¢ i (mOsm/kg)
— (b} {4y
66-454-5B 287 15199 285
48-332-SB| 290 16163 284
48-333-SB 289
48-334-SB 290

b. It i1s stated in the “Request for waiver of in vivo bioavailability studies” [0001(1) dated
01/31/2017; Module 1.12.15; pg # 4] that “since both products are diluted prior to
administration with the same diluents and to essentially the same concentration, the
osmolarity of both products administered to the patient remains equivalent. Further, the final
pH of the diluted solution 1s the same for both products”. The comparative pH and osmolality
values on the diluted proposed and reference product could not be located. Provide
comparative physicochemical properties (pH and osmolality) of your proposed product

: “®® and the reference product after dilution with dextrose and if any difference
is observed justify its impact on safety and efficacy of the proposed product.

Applicant’s Response!2 and Reviewer’s Evaluation: In response, the Applicant provided
pH and osmolality determinations for both the proposed drug product B,
final formulation) and the reference drug product after dilution with 5% dextrose and 5%
dextrose in saline (0.9% NaCl) as per the reference product package insert (Table 3). The

Applicant concludes that osmolality of the diluted products are same and the difference of

0.5 pH units observed between the diluted proposed and reference drug product is
insignificant and is not expected to have impact on safety and efficacy of the proposed
product since the USP pH specification for the 5% dextrose injection is as wide as 3.2-6.5.
Further, according to the Applicant, any pH difference in the two drug products would be
irrelevant since the ionized state of the active ingredient is the same under the physiologic
conditions encountered after administering the drug. In response to the drug product IR
dated 07/12/2017 with respect to tightening of drug product (undiluted) pH specification
from 2.2 - 5 (in accordance to USP 40-NF 35 SI drug product monograph) to B 7
Applicant proposed specification of | 2% with justification.’* The newly proposed pH
specification is tighter than the USP monograph requirements and provides better control
strategy. Considering this and above, the Applicant’s response is adequate.

12 Global Submit — N209359 — 0003(3) dated 04/21/2017. Module 3.2.P.2. Pharmaceutical Develpoment Report —
Drug Product. (Accessed on August 25, 2017)

13 Global Submit — N209359 — 0012(12) dated 07/28/2017. Module 1.11.1. Response to 12-July-2017 Information
Request to NDA 209359 from US FDA. (Accessed on September 01, 2017)
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Table 3. Osmolality and pH of the Proposed Test O and Reference Drug Product After
Dilution with 5% Dextrose Containing Solution (5% Dextrose or 5% Dextrose in Saline)?
Osmolality (mOsm/kg) pH
Dilusut Proposed Product Belcher RLD Proposed Product Belcher RLD
(Batch 66-454-SB (lot 16163) (Batch 66-454-SB (lot 16163)
(b (4) (b} (4)

5% Dextrose 265 263 40 45

5% Dextrose and 0.9% 554 557 40 44

Sodium Chlonde

c. Provide justification that the differences in inactive ingredients between your proposed and
the reference product do not impact disposition and efficacy of epinephrine in your proposed
product.

Applicant’s Response!! and Reviewer’s Evaluation: In response, the Applicant stated the
following:

1. Sodium metabisulfite (0.46 mg/mL) i1s added in the formulation ik

1. Small amounts of citrate acid anhydrous (2.13 mg/ml.) and sodium citrate dihydrate

(0.41 mg/mL) are included as buffering agents bY@

iii. The concentration of sodium chloride (8.16 mg/mL) is slightly lower in the proposed
test product in comparison to that of the reference product (9 mg/mL) o

1v. Inclusion of small amounts of sodium metabisulfite, citric acid, and sodium citrate in
the formulation is permitted as per 21 CFR 314.94 (a)(9)(1i1) for inactive ingredient
changes permitted in drug products intended for parenteral use, as the changes are in fﬂ:
and n a pH buffer.
v. The concentration of sodium metabisulfite used : @9 in commercially
available epinephrine products are AR mg/mL (EpiPen®) and gmgfml, (Adrenalin®)
respectively for intramasuclar (IM) and subcutaneous (SC) administration. The
Applicant based on comprehensive literature search did not find any report of potential
effect of sodium metasbisulfite on the pharmacokinetics (PK) and/or efficacy of
epinephrine.

vi. Based on the literature reference provided, according to the Applicant, comparing the
amount of citric acid produced daily in human body, the amount of citric acid and
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sodium citrate present in the proposed product are unlikely to affect the PK or efficacy
of epinephrine. Specifically, citric acid, an essential endogenous intermediate produced
in human cells, is present mainly as citrates. It is reported that the human body produces
approximately 2 kg of citric acid daily. Citric acid 1s also present in a variety of foods.
Further, the Applicant states that since the proposed product is intended for IV infusion
after being diluted 100 times, the concentration of citric acid and sodium citrate in the
diluted solution 1s 0.0213 mg/mL and 0.0041 mg/ml. respectively. Based on the
calculated concentrations and assuming a maximum infusion volume of 5000 mL for a
day, the estimated daily dose for citric acid and sodium citrate would be approximately
107 mg (0.0213 mg/mL x 5000 mL = 106.5mg) and 21 mg (0.0041 mg/mL x 5000 mL =
20.5 mg), respectively which is very less than the amount produced in human body.

vil. The levels of the excipients in the proposed drug product, with and without dilution, are
within the permitted limits listed in the FDA Inactive Ingredient Guide for the IV
infusion route of administration.

The Applicant’s above responses to the IR are adequate and support the conclusion that the
differences in inactive ingredients will not affect the PK and efficacy of the proposed
product. Further, the Applicant submitted detailed justification on the safety aspect of sodium
metabisulfite' as advised by FDA given the possible risk of allergic hypersensitivity or
anaphylactic reactions that are known to occur with sulfites in a letter dated Nov 21, 2016
during IND period!®. The sodium metabisulfite safety justification report is found adequate
by the Office of New Drugs (OND).1¢ The Applicant’s response is adequate.

It was also noted during the review that the Applicant presents in Table 1 that epinephrine is
present as hydrochloride salt in the reference drug product; whereas, in the proposed product,
epinephrine is not present as a salt. However, based on the information in drug labeling,
submission, drug product quality review, and drug master file (# m'w:) for the reference
product, it also contains epinephrine and not epinephrine hydrochloride. Also, both the
proposed and reference drug product is epinephrine injection USP product that contains

epinephrine USP which is not a salt.

14 Global Submit —N209359 — 0001(1) dated 01/31/2017. Module 3.2.P.2. Pharmaceutical Development Safety
Justification for Amount of Sodium Metabisulfite in Epinephrine Injection. (Accessed on August 25, 2017)

15 Global Submit — N209359 — 0001(1) dated 01/31/2017. Module 1.6.3. Advice Information Request — Nov 21,
2016. (Accessed on August 25, 2017)

16 DARRTS — N209359 — REV-NONCLINICAL-21(Primary Review) dated 04/25/2017 by Dwivedi, Rama S. (Accessed
on August 25, 2017).
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Reviewer’s Assessment: Adequate

The proposed and reference drug product have comparable physicochemical properties (pH and
osmolality). The differences in inactive ingredients are adequately justified by the Applicant and
are not expected to impact disposition, safety, or efficacy of the proposed drug product. The
request for biowaiver by the Applicant for the proposed Epinephrine Injection USP, 1 mg/10 mL
(0.1 mg/mL), for intravenous infusion is granted.

R Regional Information

Comparability Protocols

Reviewer’s Assessment: Not Applicable.
Post-Approval Commitments

Reviewer’s Assessment: None.

Lifecycle Management Considerations

None.
List of Deficiencies

Deficiencies — None. All deficiencies or the IRs were addressed during the review cycle and are
described in detail in the main body of the review under section “Biowaiver Requesi”.

ONDP-Division of Biopharmaceutics reviewed NDA 209359 and responses Io
biopharmaceutics information requests. The NDA 209359 is recommended for Approval from
a Biopharmaceutics perspective.

Primary Biopharmaceutics Reviewer Name and Date
Poonam Delvadia, Ph.D. (Branch 3\DB\ONDP\OPQ), September 1, 2017

Secondary Reviewer Name and Date (and Secondary Summary, as needed)
Kimberly Raines, Ph.D., Acting Branch Chief (Branch 3\DB\ONDP\OPQ), September 1, 2017
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MICROBIOLOGY

Product Background: -

NDA: 209359

Drug Product Name / Strength: Epinephrine Injection, USP/ 1 mg/10 ml (0.1 mg/ml)
Route of Administration: Intravenous injection

Applicant Name: Hospira Inc., a Pfizer company, 275 N. Field Dr., Lake Forest, IL 60045

Manufacturing Site: Hospira Inc., Highway 301 North, Rocky Mount, NC 27801

Method of Sterilization: 0)(4)

Review Summary: Recommended for Approval
List Submissions being reviewed: 1/31/2017, 5/25/2017, 6/16/2017 & 9/8/2017
Highlight Key Outstanding Issues from Last Cycle: N/A

Concise Description Outstanding Issues Remaining: Container closure integrity testing,
environmental monitoring, holding periods, sterilization validation, endotoxin testing and post-
dilution studies.

Supporting/Related Documents: N/A

Remarks Section: This is an eCTD submission. The review includes the responses to an
information request sent on 8/13/2017. Some of the tables and diagrams in this review are adapted
from the original submission.

S. Drug Substance
The drug substance 1s not provided as sterile; therefore, a microbiology review of the drug
substance is not conducted.

P.1 Description of the Composition of the Drug Product

Drug product is a sterile aqueous solution presented in 10 ml clear vials glass vial and co-
packaged with Hospira’ s Abboject™ gsyringe. The drug product is intended for dilution with 5%
dextrose or 5% dextrose and sodium chloride solution prior to administration.

(b) (4)

Drug product composition:

Ingredient Content mg/ml
Epinephrine 0.10
Sodium metabisulfate 0.46
Sodium chloride 8.16
Citric acid 2.13
Sodium citrate 0.41
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Description of the container closure system:

The drug product is supplied as 0.1mg/ml in the Abboject 10 ml glass vial and co-packaged with
the sterile AbeJect Vial Injector (see ﬁgure below). The descriptions and supplier information

' table below.

Primary - — o
Packaging Description Hospira 5::1!]1![0!1115} Suppl:::l {i::;ne and
Component i

— Vial. Straight Wall, USP -

Glass. 10 mL

Stopper. Plunger, Gray Rubber,

Closure
10 mL.

10 mL. Vial,

Hospira. Inc.Global Park
Free Zone

1Km Noreste Del Centro
Conunercial Real Cariri
La Aurora. Heredia
Costa Rica

Hospira. Inc.

Global Park Free Zone
1Km Noreste Del Centro

Comumercial Real Cariri

Cap

Vial Injector. 10 mL.
Wi

le and the
eedle Shield
and Male Luer Lock Adapter.
Radiation Grade

Vial Injector

La Aurora. Heredia
Costa Rica

_ Acceptable _
Reviewer’s Assessment: The firm provided an adequate description of the drug product
composition and of the container closure system, designed to maintain the drug product sterility.
The drug product is a combination product the Abboject vial is co-packaged with the Abboject
Vial Injector. For the purpose of this review, the Abboject vial is considered the drug product and
the Abboject Vial Injector is considered the device. Review of the relevant information for the
sterility assurance of the Abboject Vial Injector device was performed by CDRH (John
Stansberry, CDRH/ODE/DAGID/INCB, confirmed with ATL-Mohan Sapru on 7/31/2017).
Therefore, this review does not evaluate any sterility assurance information associated with the
Abboject Vial Injector.
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P.2.5 Microbiological Attributes

Container/Closure and Package Integrity
(P.2.5 Microbiological Attributes)

“The 10 mL Abboject vial 1s comprised of a vial, yellow cap with a tortuous path, and a stopper
inside the vial.” The applicant performed container closure integrity of the 10 ml vial using two
methods, aerosol challenge and microbial ingress. The aerosol challenge was performed to show
the ability of the vial’s cap to maintain sterility of the fluid path. The cap 1s designed N

: The results for aerosol challenge and the microbial ingress tests are
reviewed below.

Aerosol challenge:

The container closure system used for the studies is the same as proposed for production. Thirty
media filled vials, as proposed for commercial production (with stopper and yellow cap) were
subjected to the aerosol challenge with a minimum 1x10° CFU/liter of air of Staphylococciis sp
for 30 minutes. The vials were placed into the aerosol chamber and exposed to the aerosolized
organism suspension, followed by 2 mn Hg vacuum for 2 minutes. The controls used consisted of 2
negative controls, 2 growth promotion controls (PC2), 2 positive controls (PC1-cap removed prior
to aerosol exposure) and 3 positive controls consisting of 3 closed petri plates with sterile filter
paper inside (PC3). The test vials and the positive controls, PC1 and PC3, were placed in the
chamber. After exposure, the outer surface of the vials was disinfected and the contents of each
vial was aseptically ejected using an Abboject Injector into an empty sterile stoppered vial and the
exposed filter paper was removed from the petri plates and placed in a 50 ml of Butterfiled’s
Buffer 1% Tween 80 and enumerated. All samples were incubated at 30-35°C for 3 days. The
vials were then visually inspected for growth and the PC3 control was enumerated. The
acceptance criteria were not provided.

Results:
The test vials and the negative control showed no microbial growth; the positive control and
growth promotion vials showed growth.

Microbial ingress:

The container closure system used for the studies is the same as proposed for production
(Abboject 10 ml glass vials with stopper and yellow cap). Thirty media filled vials, without the
cap, were immersed in a S. marcescens solution (>1x10¢ CFU/ml). Prior to immersion the
microbial solution was “pipetted into the space between the stopper and vial of each sample until
the space was filled.” The positive controls consisted of 4 vials pierced through the stopper with a
21 G needle; 4 vials were used as negative controls and 2 for growth promotion. The test and
positive control vials were submerged in the microbial solution for 24 hours at room temperature;
two negative control vials were kept at room temperature and the 2 were subjected to >7 m of Hg
for 10 minutes. The outer surface of the vials was disinfected and the vials were incubated at 30-
35°C for 7 days. The vials were then visually inspected for growth. The acceptance criteria were
not provided.

Results:
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The test vials and the negative control showed no microbial growth; the positive control and
growth promotion vials showed growth.

Information Request:
The following information request was sent on 8/13/2017:

The information and testing results for the integrity of the container closure system, by aerosol
challenge and microbial ingress, are acknowledged. However, the acceptance criteria used for
the aerosol challenge and microbial ingress studies cannot be located. Provide this information.

Information Request Response:
The following mmformation request response was received on 9/8/2017:

The firm provided the acceptance criteria for the aerosol challenge and microbial ingress test.
These are described below.

Acceptance criteria for the aerosol challenge:

-The yellow cap with tortuous path on the 10 ml Abboject vial must maintain sterility of the fluid
pathway in response to the aerosol challenge by demonstrating absence of the challenge organism
(Staphylococcus sp.) in the test samples.

-Positive controls and growth promotion samples must show growth; negative controls must show
no growth. The growth promotion inoculum must be <.CFU per sample.

-The average challenge concentration of Staphylococcus sp. In the aerosol challenge must be a
minimum of 1)'CFU;’L of aerosol.

Acceptance criteria for microbial ingress:

-The container closure system must maintain sterility of the contents in response to the immersion
challenge by showing absence of the challenge organism (S. marcescens) in the test samples.
-Positive controls and growth promotion samples must show growth; negative controls must show
no growth. The growth promotion inoculum must be CFU per sample.

-The S. marcescens suspension must be a minimum of 1 CFU/mL

Acceptable
Reviewer’s Assessment: The container closure integrity testing performed by microbial ingress

and aerosol challenge are deemed adequate.

Antimicrobial Effectiveness Testing
Not applicable. The drug product is not preserved and indicated to be used as single-use.

P.3 anfacture
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LABELING

R Regional Information

1.14 Labeling

Immediate Container Label

The revised container label is provided under section 1.14.11 of eCTD seq. 0012, dated 28-Jul-
2017.

Reviewer’s Assessment: Adequate

During the review cycle, the Sponsor made the followmg change to the container label:
- Replaced % with ‘Single-dose’.

Please note that the container label has vertical graduation mark. Given that all content of the
vial is diluted prior to infusion, graduation mark is not required for this drug product. However,
according the Sarah Thomas, DMEPA reviewer, this product has been on the market as an
unappmved pruduct since 1985. Therefore, in order to minimize the risk of unintended clinical
consequences, she recommends retaining the graduation mark (email dated 6-Sep-2017). This
reviewer concurs with her suggestion.

In summary, the revised container label meets the labeling requirements.
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Carton Labeling

The vial containing the drug product and the Abboject syringe are co-packaged in the following
carton. Additionally, the cartons are shrink-wrapped in packs of 10 and a print-on-demand
sticker is applied to the front side of each bundle. The revised carton label is provided under
section 1.14.11 of eCTD seq. 0012, dated 28-Jul-2017. The print-on-demand sticker for the
bundle configuration is provided under section 1.11.1 of eCTD seq. 0010, 28-Jun-2017.
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Figure 2.
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7 from the labeling is not likely to cause any medication error. DMEPA has no
objection to removing this trade dress.

The Sponsor also makes the following statement: ‘ABBOJECT’ is the registered trademark for
the device system of this combination product, the usage of the trade dress of "ABBOJECT’ in the
carton labeling is considered justified. This reviewer agrees with the Sponsor. Therefore, the use
of the trademark name ‘ABBOJECT’ is justified.

To the best of this reviewer’'s knowledge, the term o Syringe’ printed just below
ABBOJECT on the primary display panel is not a regulatory term. However, the Agency has
approved at least three NDAs that have the same Abboject syringe (see table below).
Therefore, based on the prior use history of the unapproved product and the approved ANDAs,
this is acceptable to this reviewer.

Previously approved products that are co-packaged with Abboject syringes

Application # Drug eCTDSeq, date Action Date Link
ANDA 202495 Sodium Bicarbonate, 8.4% | 0008, 02/05/2016 03/06/2017 | Carton, container
ANDA 202679 Sodium Bicarbonate, 4.2% | 0008, 01/22/2016 03/07/2017 | Carton, container
ANDA 202494 Sodium Bicarbonate, 7.5% | 0007, 02/12/2015 03/06/2017 | Carton, container

In summary, the revised container meets the labeling requirement.

List of Deficiencies: None

Primary Reviewer: Mariappan Chelliah (see below for date)

Secondary Reviewer: Wendy Wilson-Lee (see below for date)
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Product

Attribute/

Chemistry Assessment Section

Initial Risk Assessment: NDA 209359 (Epinephrine Injection, USP)

Factors Affecting
CQA

Probability
0)

Severity
of Effect

Detectability
D)

FMECA
RPN
Number*

Comment

CQA

Sterility

Formulation

Container Closure

Process Parameters

Scale/Equipment/
Site

(S)

Endotoxin
Pyrogen

Formulation

Container Closure

Process Parameters

Scale/equipment/
Site

Assay (API).
Stability

Formulation
Container Closure
Raw Materials
Process Parameters
Scale/Equipment/ Site

e nrm s

Formulation

Raw materials
Process parameters
Scale/equipment/ site

Uniformity of
Dose —
Fill/deliverable
Volume

Formulation
Container Closure
Process Parameters
Scale/equipment/ site

Osmolality

Formulation

Raw materials
Process parameters
Scale/equipment/ site

pH o

Formulation
Container Closure
Raw materials
Process parameters
Scale/equipment/ site

100

32

Potential failure mode:
1.e., non-sterile units,
and control strategy for
assuring product
sterility will need to

be closely examined.

Potential failure mode
i.e., excessive

endotoxin levels, and
sterility testing
validation will be closely
examined.

Evaluation of API
stability will address
concerns regarding the
potential failure modes
such as degradation, and
impurity formation.

Potential failure mode

The product involves
the use of | /@

i.e., decrease in
potency will be closely
examined.

Potential failure mode

1.e., insufficient dose
will be evaluated.

Osmolality testing and
acceptance limits need to
be closely examined to
address potential

failure modes i.e..
irritation; edema.




e

Chemistry Assessment Section

Prqduct ; Factors Affecting Probability b?ve_r,lry Detectability EMEC -
Attribute/ CQA = (0) - of Effect D) RPN Comment
CQA s Fie (S) S Number*
) Formulation Given the
Particulate Container Closure , failure mode i.e..
Ll Raw materials 3 3 3 45 bioavailability.
Process parameters the particu?ate )
Scale/equipment/ site matter testing will
need to be carefully
evaluated.
Formulation Potential failure mode
Leachab%;i Container Closure 1.e., generation of
Extractables R piiatesals impurities due to
Process pa_l‘an]_eters eth'aCtabIeS and
2 4 3
Scale/equipment/ site leachables 'has been
addressed in the
pharmaceutical
development section.
Formulation
Appearance Rt iiitetnls Potential failure modes
T ie.. deg._:rad?tion, and
Scale/equipment/ site 3 3 1 COntIRRIGN At
addressed by product
specification.
* RPN > 25 and < 60: Moderate Risk:
* RPN > 60: High Risk]
Mohan K. iR e Camaameted i

ou=FDA, ou=People, cn=Mohan K. Sapru -

Sa ru _S 5,0.9.2342.19200300.100.1.1=2000589315
p Date: 2017.11.17 11:03:32 05'00"
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	The applicant, Hospira Inc., has sought U.S. marketing approval for Epinephrine Injection USP, 1 mg/10 mL (0.1 mg/mL) in accordance with Section 505(b)(2) of the Federal Food, Drng, and Cosmetic Act. For the approval of this NDA, the applicant relies on FDA's previous finding of safety and efficacy for the reference listed diug (RLD) i.e., Epinephrine Injection USP, 1 mg/mL (1:1000 ampule) from Belcher Phanns LLC (NDA 205029). The proposed product is indicated to increase mean aii erial blood pressure in ad
	A. .Drug Substance (Epinephrine) Quality Summary 
	Epinephrine USP, a white to almost white c1ystalline powder, has one chiral center. The active moiety is I-epinephrine while its enantiomer, cl-epinephrine, is inactive. The amount of d­epinephrine is conti·olled by a validated chiral HPLC method. The CMC details concerning the di11g substance such as strnctural characterization, impurity profile, manufacturing, and stability have been cross-referenced to Type II DMF ltiH" which was been previously reviewed (review-I) by 
	L. A Rocca, dated 02/23/2015, and found to be adequate. This DMF was also reviewed in the context of the cmTent submission and found adequate (refer to DMF review-II by H. Sai·ker, dated 10/24/2017). Based on review of info1mation provided in the NDA the specifications and acceptance criteria ai·e set to confo1m to the Epinephrine USP monograph requirements, USP general requirements, and/or ICH guidelines Q3A and Q3C. Specifically, the critical quality atti·ibutes (CQAs) such as description, assay, identifi
	sulfonic acid, and 
	4 

	Figure
	Figure
	FSliil_~ QUALITY ASSESSMENT rgj§~~ .
	FSliil_~ QUALITY ASSESSMENT rgj§~~ .
	< H" % has been qualified based on toxicological qualification (involving the 2-week intravenous toxicity study followed by a 2-week recove1y period in Sprague-Dawley rats). The limit for adrenalone at (bf<'IJ% is also considered qualified because the limit is more stringent than the USP monograph requirement. The limits for norepinephrine and any unspecified impurities at (bf<.il % align with the ICH Q3A guideline threshold. In summaiy, the proposed specification, inc uding validations of analytical method
	The limit for epinephrine sulfonic acid at 
	11

	B. Drug Product Quality Summary 
	Epinephrine Injection, USP is s a sterile aqueous solution, which is to be diluted with 5% dextrose or 5% dextrose and sodium chloride solution prior to administration. The drng product is a cleai· solution, free from visible paiiiculates, presented in a 10 mL clear, (bll' glass vial and is co-packaged with Hospira's Abboject™ syringe. This is filled product containing no antimicrobial preservatives. All the excipients are compendia! and are not of human or animal origin. Fo1mulation differences between Hos
	~" 
	. 

	• 
	• 
	• 
	• 
	Hospira's product has a slightly lower concentration of sodium chloride USP 8.16 

	mg/] versus 9 mg/mL), and contains 0.46 mg/mL sodium metabisulfite ___(tl_>fll.... which is absent from the RLD; and 

	• 
	• 
	Hosp1ra's product contains a buffer composed ofcitric acid USP (2.13 mg/mL) and sodium citrate dihydrate USP (0.41 mg/mL), which is absent from Belcher's product. 


	(tlJ <" Hospira 
	..--=--~~--------..----.-...__,.--..--=-=-=-~~--------..-.--..-~~-..--:--.---.,..,.-.---=
	-

	has justified the maximum daily intake (MDI) of sodium metabisulfite by identifying 3 products, Plenamine™ 15% Amino Acids Injection, Dopamine HCl Injection USP, and Dobutamine Hydrochloride in 5% Dextrose Injection, which have significantly higher levels of sodium metabisulfite compai·ed to MDI of sodium metabisulfite for Hospira's product. Hospira is cmTently marketing Epinephrine Injection USP Abboject™ Syringe as an unapproved ("grandfathered") product. In an effo1i to gain approval of the product, the 
	e to 2.7 -3.1 willi tlie target ofpH 2.9. Additionally, minor changes )f(.il It is 
	ge. Specifically, the applicant 

	important to note re (bJ <•·fo1· ...-e-collllner-'""l ...-tchest,..atwill...___
	that the

	'""""'__th__ __c1· a ... ba-...___h--"""~bemai·keted following the approval of this NDA. The optimal concentration of sodium metabisulfite was found )f(.il Under these conditions, the s ecified and unidentified related substances also remain witliin tlie acceptance limits. (bll' 
	to be 0.46 mg/mL and the optimal pH range was found to be 

	,__,__.....,._.,....________,____________.... 
	Acceptance limits for pH testing on release is 2.3 ­
	3.5. The drng product specification includes testing all the identified CQAs. All the analytical methods have been adequately validated. Regarding elemental impurities, the applicant conducted risk assessment per ICH Q3D Guidance. The data show that product batches contain (tlf<.il % of the pe1mitted daily exposure for class 1, 2A, 2B, and 3 elements, and hence the lack of testmg for the 
	FSliil_~ QUALITY ASSESSMENT rgj§~~ .
	elemental impurities in the drng product specification is justified. Additionally, the batch analysis data for three batches of the drng product, manufactured ~, are adequate. 
	Manufacturing: The manufacturin rocess involves: 
	Microbiological Aspects: The validation results for the sterility testing, and container closure integrity testing perfo1med by microbial ingress and aerosol challenge are adequate. The validation studies conducted under worst-case scenario conditions for Abboject stoppers and sub-minimal <n" process. The validation details provided for the environmental monitoring program are acceptable. The batch records confmn that validated sterilization anC <bn) manufacturing processes has been used for the manufacture
	conditions support the commercial 
	11
	4

	Biopharmaceutics Aspects: The original submission included a request for biowaiver of in vivo bioavailability/bioequivalence (BA/BE) study for the proposed product under the provision of 21 CFR 320.22(b)(l)(I) and (ii). However, it was noted during filing that the proposed product does not fully satisfy the criteria for granting a waiver under 21 CFR 320.22(b)(l). Specifically, the proposed product does not fulfill the requirement of same inactive ingredients as the RLD. The applicant updated the waiver req
	Abboject Vial Syringe System: Given that Epinephrine Abboject Syringe System is a combination product, CDRH reviewed the device component i.e., Abboject™ Syringe. For details about the 
	FSliil_~ QUALITY ASSESSMENT rgj§~~ .
	Abboject™ Vial Injector, the applicant cross-referenced DMF 24131 , which has been previously reviewed and found adequate The Epinephrine Abboject Syringe System, which has been marketed for years in conjunction with both approved and unapproved chu g products, is a legacy product that was not developed under design controls. DMF 24131 was also cross-referenced for the review of ANDAs 202495 & 202679 that have been approved in March of 2017. Epinephrine Abboject Syringe Systems referenced for these two ANDA
	Container Closure System: The Epinephrine Injection USP Abboject™ Syringe will be packaged in a 10 mL, (bll' clear glass vial closed with a 10 mL < ><rnbber stopper. The product is administered usmg the Abboject vial injector. The secondaiy packaging consists of a caiion containing Epinephrine Injection USP Abboject™c ·inr vial and an Abboject vial 1 ecl°r. The 
	11
	4 
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	H

	proposed container meets the requirements for Ill><• glass, as detailed in USP < >. The proposed closures comply with USP <381> physicochemical and biological testing requirements. In addition, it has been demonstrated that the container closure system remains integral and, therefore, can maintain the sterility of the product. The product stability data also indicate suitability of the proposed container closure system for the intended use. 
	Expiration Date & Storage Conditions: The stability data suppo1i a shelf-life of 15 months when stored at controlled room temperature (20°C -25°C; 68°F -77°F). in the proposed commercial container closure system. Epinephrine is light sensitive, and instructions for storage include: 
	o Protect from light until ready to use. 
	o Protect from light until ready to use. 
	o Protect from light until ready to use. 

	o Do not refrigerate. Protect from freezing. 
	o Do not refrigerate. Protect from freezing. 


	o Protect from alkalis and oxidizing agents. In addition, the stability data adequately support sterility assurance of the chug product for the duration of shelf-life. 
	o Protect from alkalis and oxidizing agents. In addition, the stability data adequately support sterility assurance of the chug product for the duration of shelf-life. 
	o Protect from alkalis and oxidizing agents. In addition, the stability data adequately support sterility assurance of the chug product for the duration of shelf-life. 

	C. 
	C. 
	Assessment of Manufacturing Facilities: The office of Process and Facilities has recommended overall approval for all the cuITently listed manufacturing facilities concerning this NDA. 


	III. Summary of Drug Product and Intended Use 
	Proprietaiy Name of the Drng Product 
	Proprietaiy Name of the Drng Product 
	Proprietaiy Name of the Drng Product 
	Not applicable 

	Non Proprieta1y Name of the Drng Product 
	Non Proprieta1y Name of the Drng Product 
	Epinephrine Injection, USP 

	Active ingredient 
	Active ingredient 
	Epinephrine 


	Figure
	QUALITY ASSESSMENT .
	Figure
	Intravenous Infusion 
	Intravenous Infusion 
	Route ofAdministration 

	Strength( s) 1 mg/10 mL (0.1 mg/mL) 
	Epinephrine is a non-selective alpha and beta 
	adrenergic agonist indicated to increase mean 
	aiterial blood pressure in adult patients with 
	hypotension associated with septic shock. 
	Proposed Indication( s) 
	Maximum Daily Dose/ Duration 
	For dosage and administration: of Treatment 
	• .
	• .
	• .
	Dilute epinephrine in dextrose solution prior to infusion by adding 10 mL (1 mg) ofepinephrine from the syringe to 1,000 mL ofa 5 percent dextrose containing solution. Each mL ofthis dilution contains 1 mcg ofepinephrine. 

	• .
	• .
	Infuse epinephrine into a large vein. 

	• .
	• .
	Intravenous infusion rate of 0.05 mcg/kg/min to 2 mcg/kg/min, titrated to achieve desired mean aiterial pressure. 


	• Wean gradually. Epinephrine Injection, USP contains sodium metabisulfite which may cause mild to severe allergic reactions including anaphylaxis or asthmatic episodes in susceptible individuals. However, the presence ofsodium metabisulfite in this product should not preclude its use for the treatment ofhypotension associated with septic shock even ifthe patient is sulfite­sensitive, as the alternatives to using epinephrine in a life-threatening situation may not be satisfactory. 
	Alternative Methods of 
	NIA 
	Administration 
	D. Biopharmaceutics Considerations 
	1. .
	1. .
	1. .
	BCS Designation: The proposed drng product is an injectable solution, and the applicant has not request an official BCS designation, 

	2. .
	2. .
	Biowaivers/Biostudies: The applicant's biowaiver request was evaluated under 21 CFR 320.24(b)(6). 

	3. .
	3. .
	IVIVC: NIA. 


	E. Any Special Product Quality Labeling Recommendations: All labeling recommendations were accepted by the applicant, and are reflected in the most recent version ofthe product labeling. 
	F. Life Cycle Knowledge Information 
	(Please see the next page) 
	'--"~=JQi=-=------Q_U_AL_IT_Y_A_ss_E_s_s_M_E_N_T
	_______,rgj§~~ 
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	Final Risk Assessment-NDA 209359 (Epinephrine Injection, USP) 
	Attribute/ .CQA .
	Sterility .
	Review Assessment 
	Figure

	From Initial Risk Identification 
	Factors Affecting 
	Factors Affecting 
	Factors Affecting 
	Initial Risk 

	Final Risk 

	Risk Mitigation 
	Comments
	Comments
	Comments
	Comments
	Evaluation 

	CQA 

	Ranking 

	(bJl411"----------------1
	Acceptable 
	Given that the product Container Closure 
	Given that the product Container Closure 
	Formulation 

	sterility is the high risk Process Parameters 
	attribute, any p~osed Scale/Equipment/ 
	changes ill_ Cbll' Site 
	manufactunng process or microbiological testing-related product specification may need to be carefully evaluated. 
	Endotoxin 
	Endotoxin 
	Endotoxin 
	Fommlation 
	M 
	Acceptable 
	Any proposed changes 

	Pyrogen 
	Pyrogen 
	Container Closure 
	conceming acceptance 

	TR
	Process Parameters 
	(Moderate) 
	limits for endotoxin 

	TR
	Scale/equipment/ 
	levels will need to be 

	TR
	Site 
	evaluated based on the 

	TR
	maximum total daily 

	TR
	dose. 


	Assay (API), Stability 
	Assay (API), Stability 
	Fommlation Container Closure Raw Materials Process Parameters Scale/Equipment/ Site 

	Assay{ti)('I 
	Assay{ti)('I 
	Assay{ti)('I 
	Fommlation Raw materials 

	TR
	Process parameters 

	TR
	Scale/equipment/ 

	TR
	site 


	Unifonnity 
	ofDose­Fill/ deliverable 
	Volume 
	Volume 
	Fommlation Container Closure Process Parameters Scale/equipment/ 

	site 
	Figure
	Acceptable 
	Acceptable 
	Acceptable 

	Acceptable 
	Acceptable 
	Any formulation change s especially the acceptance limits of (6Jl'I may ne.ed____.,., to be carefully evaluated. 


	'--"~=JQi=-=------Q_U_AL_IT_Y_A_ss_E_s_s_M_E_N_T
	_______,rgj§~~ 
	~==-~

	Final Risk Assessment (continued) 
	From Initial Risk Identification Review Assessment InitialAttiibute/ CQA Factors Affecting Risk Risk Mitigation Final Risk Evaluation Comments Osmolality pH Particulate Matter Leachable Extracts Appearance CQA Formulation Raw materials Process parameters Scale/equipment/ site F ommlation Container Closure Raw materials Process parameters Scale/equipment/ site F ommlation Container Closure Process Parameters Scale/equipment/ site F ommlation Container Closure Raw materials Process parameters Scale/equipment/
	OVERALL ASSESSMENT AND SIGNATURES: EXECUTIVE SUMMARY .
	Application Technical Lead (ATL) Assessment and Signature: 
	From the chemistiy, manufacturing, and confl'ols (CMC)/quality perspective, NDA 209359 (Epinephrine Injection, USP) is recommended for approval. 
	Digltally signed by Mohan K. Sapru -s 
	Mohan Sapm, M.S .. Ph.D. 
	Mohan K. 

	ON:c=US, o:U.S.Government ou=HHS, oo=FDA, oo=People, cn=Mohan K. Sapru ­
	Application Technical Lead (ATL) 
	S, 0.9.2342.19200300.100.1.1 =200058931 S Date: :16:05 -05'00"
	2017.11.21 12

	CMC Lead for Cardiovascular and Renal Products (Actg) ONDP/DNDPI/NDPBI 
	Sapru -5 

	Figure
	Mohan. Digitally signed by Mohan Sapru Date: 11/21/2017 02:02:08PM
	Sapru 
	GUID: 504f821600000ec6d20b59d2b68eb3d2 
	Figure
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	BIOPHARMACEUTICS .
	NDA: NDA-209359-0RIG-1 .Applicant Name: Hospira Inc. .Type of NDA: 505(b )(2) Division of Cardiovascular and Renal Products (DCRP) .Dru2 Product Name: Epinephrine Injection USP, 1 mg/10 mL (0.1 mg/mL) .
	ABBOJECT™ Syringe, for intravenous infusion Dosage Form: Solution for Injection Stren2th: 1 mg/10 mL (0.1 mg/mL) 
	Route of Administration: For Intravenous (IV) Infusion 
	Reference Drug/Listed Drug: NDA 205029 [EPINEPHRINE INJECTION USP, 1 mg/mL 
	(1: 1000) ampule, for intravenous, intramuscular, subcutaneous, and intraocular use; Approved on July 29, 2014] 
	Product Background 
	NDA 209359 is submitted as a 505(b )(2) application for the use of epinepluine injection USP, 1 mg/10 mL (0.1 mg/mL) to increase mean a1terial blood pressme in adult patients with hypotension associated with septic shock.Epinephrine is a non-selective alpha and beta adrenergic agonist. The Applicant relies for the approval of this NDA on FDA's previous finding of safety and efficacy for the reference diug Epinephrine Injection USP, 1 mg/mL (1:1000 ampule) from Belcher Pha1ms LLC (NDA 205029).The reference d
	1 
	2 
	3 
	1 

	(l>Jl.il
	dextrose containing fluids The concentration of epinephrine in diluted solution is 1 µg/mL. The proposed product Epinephrine Injection, USP, 1 mg/10 mL (0.1 mg/mL) ABBOJECTrM Syringe will be supplied as 10 individual caitons each containing the proposed product (10 caitons ai·e shrink-wrapped 
	Global Submit-N209359-0001(1) dated 01/31/2017. Module 1.14.1.3. Draft Labeling Text-Epinephrine USPI .Clean -PDF. (Accessed on August 24, 2017) .Global Submit-N209359 -0001(1) dated 01/31/2017. Module 1.2. Cover Letters -(Cl) Initial SOS(b)(2). .(Accessed on August 24, 2017) .Drugs@fda -N205029 -EPINEPHRINE INJECTION USP, 1 mg/ml Drug Labeling. (Accessed on August 24, 2017) .
	1 
	2 
	3 
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	with clear plastic film into a 10-pack bundle). The product in each cai1on contains 10 mL of solution consisting of 1 mg ofepinephrine.,4 
	1
	1


	This submission includes a request for waiver of in vivo bioavailability/bioequivalence (BA/BE) studies comparing the proposed test product and the reference chug, under the provision of 21 CFR 320.22(b)(l)(i) and (ii).It was noted dming filingthat the proposed product does not fully satisfy the criteria for granting a waiver of evidence of in vivo bioavailability or bioequivalence under 21 CFR 320.22(b)(l). Specifically, the proposed product does not fulfill the requirement of same inactive ingredients as 
	5 
	6 
	Biowaiver Requesf
	7 
	8 
	Biowaiver Request

	Review Summary 
	The Applicant submitted a biowaiver request under the provision of 21 CFR 320.22(b)(l) suppo11ed by comparative physiochemical prope1ties for the approval of the proposed Epinephrine Injection USP, 1 mg/10 mL (0.1 mg/mL). As discussed in detail in the review body ", the biopha1maceutics info1mation submitted in suppoI1 of the approval is evaluated under 21 CFR 320.24(b)(6) since the proposed product does not meet 21 CFR 320.22(b)(l)(ii) criteria. The proposed and reference chug product differs with respect 
	under the section "Biowaiver Request

	~=il#=-=-~~~~Q~UA_L_ITY~A_s_s_Es_s_M_E_N_T~~~------rgi}~
	~=il#=-=-~~~~Q~UA_L_ITY~A_s_s_Es_s_M_E_N_T~~~------rgi}~
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	request), the request for biowaiver by the Applicant for the proposed Epinephrine Injection USP, 1 mg/10 mL (0.1 mg/mL), for intravenous infusion is granted. 
	ONDP-Division of Biophannaceutics reviewed NDA 209359 and responses to biopharmaceutics in{ormation requests. The NDA 209359 is recommended {or Approval from a Biopharmaceutics perspective. 
	List Submissions being reviewed (Table): 
	SEQUENCE # 
	SEQUENCE # 
	SEQUENCE # 
	SUBMISSION(S) DATE 
	MODULE # 
	SUBMISSION DOCUMENT(S) REVIEWED 

	0001(1) 
	0001(1) 
	01/31/2017 
	1.12.15 3.2.P.2 
	Reguest for waiver ofin vivo bioavailabili!Y studies Phannaceutical Develo~ment-Drng Product 

	TR
	1.11.1 
	Quali!Y Info1mation Amendment -Info1mation Reguest 

	0003(3) 
	0003(3) 
	04/2112017 
	1.12.15 
	Reguest for waiver ofin vivo bioavailabili!Y studies 

	TR
	3.2.P.2 
	Phannaceutical Develo~ment-Drng Product 


	Highlight Key Outstanding Issues from Last Cycle: No pending issues (All biophaimaceutics info1mation request (IRs) were addressed in review cycle and discussed in detail under the section "'). 
	Biowaiver Request

	Concise Description Outstanding Issues Remaining: No pending issues (All biophaimaceutics info1mation request (IRs) were addressed in review cycle and discussed in detail under the section "'). 
	Biowaiver Request

	Bridging ofFormulations 
	(6Jl.il
	Reviewer's Assessment: 
	The Applicant submitted comparative physicochemical testing 
	16
	results (pH and osmolality) on test productj >1" does not impact pH and osmolality properties ofthe product and hence any effect on safety and efficacy is not expected. Therefore from biopharmaceutics perspective, there is no need to bridge the formulations ))I.ill 
	~=il#=-=-~~~~Q~UA_L_ITY~A_s_s_Es_s_M_E_N_T~~~------rgi}~.
	Rii~==-=-~
	Biowaiver Request 
	The Applicant included a biowaiver request of in vivo bioavailability/bioequivalence (BA/BE) study for the proposed test product under the provision of 21 CFR 320.22(b )(1 )(i) and (ii). 21 CFR 320.22(b )(1 )(i) and (ii) states the following: 
	5 
	5 


	(1) The drng product: 
	(i) 
	(i) 
	(i) 
	Is .a parenteral solution intended solely for administrntion by injection, or an ophthahnic or otic solution; and 

	(ii) 
	(ii) 
	Contains the same active and inactive ingredients in the same concentration as a drng product that is the subject of an approved full new drng application or abbreviated new drng application. 


	Figure
	The biowaiver request; however, is evaluated under 21 CFR 
	320.24(b)(6) which states "Any other approach deemed adequate by FDA to measure bioavailability or establish bioequivalence" and was communicated to the Applicant via biophannaceutics IR. In response, the Applicant updated the waiver request with inclusion of reference of 21 CFR 320.24(b)(6) in addition to 21 CFR 32022(b)(l )(i) and (ii).The below review focuses on biowaiver request based on 21 CFR 320.24(b)(6). 
	7 
	7 

	10 

	Global Submit-N209359-0001(1) dated 01/31/2017. Module 1.6.3. Correspondence Regarding Meetings. .(Accessed on August 24, 2017) .Global Submit -N209359 -0003(3) dated 04/21/2017. Module 1.12.15. Request for Waiver of In Vivo .Bioavailability Studies. (Accessed on August 24, 2017) .
	9 
	10 
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	Table 1. Composition ofthe Proposed Test and Reference Drug Products (Epinephrine Injection, USP) 
	Jlll>AHolder Bekber Pba rm3(eutk:ds (Jlll>A ~0~019) Hospira, Inc. Epinephrine Injection Epinephrine fnjeclion Pr-odud USP, 1 ~lmL, Single-USP, 0.1 ~mL, Do;e Ampuh Abbojectnl Sing!e-Use Syimge (6Jl41 I mg"mL fbastl l'quivalent) ---­----Actin Ing~dienl (Epin~hrine USP} ---·--· [.a.I mgim~ Sodium [!iigl,,1l fl.omg.::;;;I1Chloride USP Hydrochloric g .s JV~-fAcid US'P 10IT4 Inaetin Ingredient(s) Sodium Metabisulfiie NU. 4omg,. l'ff Citric Acid NU. '} 1 mglml1 Anhydrous t"SP Socli:um Citrnte N(~ 41 mglml1 Dihydra
	An additional amoluit may be added for pH adjustment. .Differences between Belche1"s Epineph.1ine product and Ho~pira's Epinephrine p1'0duct a1't' italidze-d .and highlighte<I in yellow. .
	1

	To suppo1i the biowaiver request, the Applicant states the following:
	5 
	5 


	(1) The proposed test product delivers the same amount of dmg to patient as that of the reference dmg since both product have the same concentration of epinephrine when diluted in 1OOOmL of dextrose containing solution. Though the dmg concentrntion in the proposed product is 1 mg/l0 mL and the reference product is 1 mg/mL; however, after dilution with the same diluent (1000 mL of 5% dextrnse containing solution), the epinephrine concentration in both products is similar (T -0.9901 µg/mL and R -0.999 µg/mL).
	~=il#=-=-~~~~Q~UA_L_ITY~A_s_s_Es_s_M_E_N_T~~~------rgi}~.
	Rii~==-=-~
	a slight difference will not impact the disposition, efficacy, or safety of the proposed dmg product; 
	(2) 
	(2) 
	(2) 
	The proposed test product is administered by the same route, has the same indication, and has the same method of use; 

	(3) 
	(3) 
	(3) 
	The differences in excipients for the proposed product (presence of ~ sodium 

	metabisulfite, and pH buffering agents citric acid anhydrous and sodium citrnte dehydrate in the proposed test product) bll.ill -is not expected to affect the product's disposition, safety or efficacy; 

	(4) 
	(4) 
	Since both products are diluted prior to administrntion with the same diluent and to same concentration, the osmolarity ofboth products administered to the patients is equivalent;
	8 
	8 



	(5) 
	(5) 
	The pH is the same for both products;
	8 
	8 




	Based on the above, the Applicant concluded that IV administration of the two products will result in an identical amount of dmg delivered directly to the systemic circulation, and equivalent epinephrine plasma concentration profiles can be expected for the two products and no bioequivalence study is necessaiy.
	5 
	5 


	Though the Applicant's justification stated above in suppo1t of biowaiver seems adequate, the info1mation is not complete for the review of biowaiver request and the following biophaimaceutics IR was sent to the Applicant: 
	a. .It is acknowledged that osmolal!!x (Pg # 34 under the section "Excipients") and pH (Table 41, exhibit batch # 66454SB l_ !bm ) info1mation ai·e submitted in the document titled "Drng Product" [0001(1) dated 01/31/2017;Module 3.2.P.2.; Drng Product). Clai·ify, if the osmolality value of 290m0sm/kg represents the final o timized fo1mulation 
	<1>>r• .and exhibit batch # 66454SB <bll.il 
	Applicant's R esponseand Reviewer's Evaluation: In response, the Applicant provided osmolality measurements for both the proposed test product <till.ii (3 batches) and Ill><" (1 batch) as well as the reference product (Table 2). The Applicant clarified that previously reported osmolality value for 290m0 smlkg represented the <till.ii . The osmolality value for the batch 66-454-SB bll.il
	11 

	formulation 
	is 287 mOsmlkg and is comparable to that ofthe reference drug product. The 
	Applicant also stated that bll.ill does not affect the osmolality as values are very similar (Table 2). The Applicant's response is adequate. 
	Global Submit -N209359 -0003(3) dated 04/21/2017. Module 1.11.1. Information Request Response. (Accessed on August 25, 2017) 
	11 
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	Table 2. Osmolality of Epineph1·ine Injection USP (Proposed test -Hospira, and Reference product ­Belcher)•
	11
	11

	12 

	Hospira Proposed Drng Pro<luct 
	RLD Belcher Product 
	Osmolality
	Exhibit Batch Number 
	RLD Lot Number 
	Osmolality
	(1nOsm/kg) 
	(mOsm/k!J)
	(6Jl.il' 
	66-454-SB 
	287 
	15199 
	285 
	48-332-SB 
	290 
	16163 
	284 
	48-333-SB 
	289 
	48-334-SB 
	290 
	b. .It is stated in the "Request for waiver of in vivo bioavailability studies" [0001(1) dated 01/31/2017; Module 1.12.15; pg # 4] that "since both products are diluted prior to administration with the same diluents and to essentially the same concentration, the osmolarity of both products administered to the patient remains equivalent. Fmiher, the final pH of the diluted solution is the same for both products". The comparative pH and osmolality values on the diluted proposed and reference product could not
	(bT< and the reference product after dilution with dextrose and if any difference is observed justify its impact on safety and efficacy of the proposed product. 
	Applicant's Responseand Reviewer's Evaluation: In response, the Applicant provided pHand osmolality determinations for both the proposed drng product >1" final formulation) and the reference drng product after dilution with 5% dextrose and 5% dextrose in saline (0.9% NaCl) as per the reference product package insert (Table 3). The Applicant concludes that osmolality of the diluted products are same and the difference of 
	12 
	12 
	111


	16

	0.5 pH units observed between the diluted p roposed and reference drng product is insignificant and is not expected to have impact on safety and efficacy of the p roposed product since the USP pH specification for the 5% dextrose injection is as wide as 3.2-6.5. Further, according to the Applicant, any pH difference in the two drug products would be irrelevant since the ionized state of the active ingredient is the same under the physiologic conditions encountered after administering the drng. In response t
	11
	13 

	Global Submit-N209359-0003(3) dated 04/21/2017. Module 3.2.P.2. Pharmaceutical Develpoment Report­.Drug Product. (Accessed on August 25, 2017) .Global Submit-N209359-0012(12) dated 07 /28/2017. Module 1.11.1. Response to 12-July-2017 Information .Request to NOA 209359 from US FDA. (Accessed on September 01, 2017) .
	12 
	13 
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	Table 3. Osmolality and pH of the Proposed Test .(bl{l and Reference Drug Product Afte1· 
	Dilution with 5% Dextrose Containing Solution (5% Dextrose 01· 5% Dextrose in Saline)
	12 
	12 


	OsmolalifJ (mOsm/kg) pH Diluent Proposed PJ"Oduct BekherRLD Proposed Product Belcher RLD ~atch 66-454-SB I (b-ml (lot 16163) (Batch 66-454-SB [ (6Jl.i!] (lot 16163) 5% Dextrose 265 263 4.0 4.S 5% Dextrose and 0.9% 554 557 4.0 4.4 Sodium Chloride 
	c. .Provide justification that the differences in inactive ingredients between your proposed and the reference product do not impact disposition and efficacy of epinephrine in your proposed product. 
	Applicant's Responseand Reviewer's Evaluation: In response, the Applicant stated the following: 
	11 
	11 


	i. Sodium metabisulfite (0.46 mg/mL) is added in the fo1mulation 
	ii. Small amounts of citrate acid anhydrous (2.13 mg/mL) and sodium citrate dihydrate 
	(0.41 mg/mL) are included as buffering agents .Jl.il 
	16

	Figure
	iii. The concentration of sodium chloride (8.16 mg/mL) is slightly lower in the proposed test product in comparison to that of the reference product (9 mg/mL) <llJ<" 
	Figure
	iv. .
	iv. .
	iv. .
	Inclusion of small amounts of sodium metabisulfite, citric acid, and sodium citrate in the fo1mulation is pe1mitted as per 21 CFR 314.94 (a)(9)(iii) for inactive ingredient changes pe1mitted in drng products intended for parenteral use, as the changes are in 1: -and in a pH buffer. 
	1 


	v. .
	v. .
	)Jl.il in commercially available epinephrine products are mg/mL (EpiPen®) and :: mg/mL (Adrenalin®) respectively for intramasuclar (IM) and subcutaneous (SC) administration. The Applicant based on comprehensive literature search did not find any repo1i of potential effect of sodium metasbisulfite on the phannacokinetics (PK) and/or efficacy of epinephrine. 
	The concentration of sodium metabisulfite used 
	ltiJ<.il 



	vi. Based on the literature reference provided, according to the Applicant, comparing the amount of citric acid produced daily in human body, the amount of citric acid and 
	~=il#=-=-~~~~Q~UA_L_ITY~A_s_s_Es_s_M_E_N_T~~~------rgi}~.
	Rii~==-=-~
	sodium citrate present in the proposed product are unlikely to affect the PK or efficacy of epinephrine. Specifically, citric acid, an essential endogenous inte1mediate produced in human cells, is present mainly as citrates. It is repo1ied that the human body produces approximately 2 kg of citric acid daily. Citric acid is also present in a variety of foods. Further, the Applicant states that since the proposed product is intended for IV infusion after being diluted 100 times, the concentration of citric ac
	Global Submit-N209359-0010(10) dated 06/28/2017. Module 1.11.1. Quality Information Amendment­.Response. (Accessed on August 24, 2017) .Global Submit-N209359 -0001(1) dated 01/31/2017. Module 1.12.15. Request for Waiver of In Vivo .Bioavailability Studies. (Accessed on August 24, 2017) .NDA 209359 at SharePoint.FDA-Filing Template 209359. (Accessed on 08/24/2017) .Global Submit-N209359-0003(3) dated 04/21/2017. Module 1.11.1. Quality Information Amendment ­Information Request. (Accessed on August 24, 2017) 
	4 
	5 
	6 
	7 
	8 

	20.5 mg), respectively which is ve1y less than the amount produced in human body. 
	20.5 mg), respectively which is ve1y less than the amount produced in human body. 
	vii. The levels ofthe excipients in the proposed drng product, with and without dilution, are within the pe1mitted limits listed in the FDA Inactive Ingredient Guide for the IV infusion route of administration. 
	The Applicant's above responses to the IR are adequate and suppo1i the conclusion that the differences in inactive ingredients will not affect the PK and efficacy of the proposed product. Fmiher, the Applicant submitted detailed justification on the safety aspect ofsodium metabisulfiteas advised by FDA given the possible risk of allergic hypersensitivity or anaphylactic reactions that are known to occur with sulfites in a letter dated Nov 21, 2016 during IND period. The sodium metabisulfite safety justifica
	14 
	15 
	16 

	It was also noted during the review that the Applicant presents in Table 1 that epinephrine is present as hydrochloride salt in the reference drng product; whereas, in the proposed product, epinephrine is not present as a salt. However, based on the infonnation in diug labeling, submission, diug product quality review, and diug master file (~) for the reference product, it also contains epinephrine and not epinephrine hydi·ochloride. Also, both the proposed and reference diu g product is epinephrine injecti
	Global Submit -N209359 -0001(1) dated 01/31/2017. Module 3.2.P.2. Pharmaceutical Development Safety .Justification for Amount of Sodium Metabisulfite in Epinephrine Injection. (Accessed on August 25, 2017) .Global Submit -N209359 -0001(1) dated 01/31/2017. Module 1.6.3. Advice Information Reguest-Nov 21, .~(Accessed on August 25, 2017) .DARRTS -N209359 -REV-NONCLINICAL-21(Primary Review) dated 04/25/2017 by Dwivedi, Rama S. (Accessed .on August 25, 2017). .
	14 
	15 
	16 
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	Reviewer's Assessment: Adequate 
	The proposed and reference drng product have comparable physicochemical prope11ies (pH and osmolality). The differences in inactive ingredients are adequately justified by the Applicant and are not expected to impact disposition, safety, or efficacy of the proposed diu g product. The request for biowaiver by the Applicant for the proposed Epinephrine Injection USP, 1 mg/10 mL 
	(0.1 mg/mL), for intravenous infusion is granted. 
	R Regional Information 
	Comparability Protocols 
	Reviewer's Assessment: Not Applicable. 
	Post-Approval Commitments 
	Reviewer's Assessment: None. 
	Lifecvcle M anagement Considerations 
	None. 
	List ofDeficiencies 
	Deficiencies -None. All deficiencies or the IRs were addi·essed during the review cycle and are described in detail in the main body of the review under section "
	Biowaiver Request" . 

	ONDP-Division of Biopharmaceutics reviewed NDA 209359 and responses to .biopharmaceutics information requests. The NDA 209359 is recommended for Approvalfrom .a Biopharmaceutics perspective. .
	Primary Biopharmaceutics Reviewer Name and Date .Poonam Delvadia, Ph.D. (Branch 3\DB\ONDP\OPQ), September 1, 2017 .
	Secondary Reviewer N ame and Date (and Secondary Summary, as needed) .Kimberly Raines, Ph.D., Acting Branch Chief(Branch 3\DB\ONDP\OPQ), September 1, 2017 .
	Poonam Delvadia 
	Kimberly Raines 
	Digitally signed by Poonam Delvadia Date: 9/02/2017 04:25:06PM GUID: 5388edae000671a12787e2fcf4cde1bb Digitally signed by Kimberly Raines Date: 9/04/2017 11:13:18PM GUID: 508da6fd000284a73fdbe11d01b3132f 
	Figure
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	MICROBIOLOGY Product Back~round: ­NDA: 209359 Drug Product Name I Strength: Epinephrine Injection, USP/ 1 mg/10 ml (0.1 mg/ml) Route ofAdministration: Intravenous injection Applicant Name: Hospira Inc., a Pfizer company, 275 N. Field Dr., Lake Forest, IL 60045 Manufacturing Site: Hospira Inc., Highway 301 Noh, Rocky Mount, NC 27801 
	11

	Method ofSterilization: 
	Review Summary: Recommended for Approval List Submissions being reviewed: 1/31/2017, 5/25/2017, 6/16/2017 & 9/8/2017 Highlight Key Outstanding Issues from Last Cycle: N/A Concise Description Outstanding Issues Remaining: Container closme integrity testing, 
	environmental monitoring, holding periods, sterilization validation, endotoxin testing and post­dilution studies. 
	Supporting/Related Documents: N/A Remarks Section: This is an eCTD submission. The review includes the responses to an infonnation request sent on 8/13/2017. Some of the tables and diagrams in this review are adapted from the original submission. 
	S. Drug Substance .The dmg substance is not provided as sterile; therefore, a microbiology review ofthe diug .substance is not conducted. .
	P.1 Description of the Composition of the Drug Product .Dmg product is a sterile aqueous solution presented in 10 ml clear vials >1"1glass vial and co­.packaged with Hospira' s Abboject™ syringe. The diug product is intenaeai or dilution with 5% .dextrose or 5% dextrose and sodium chloride solution prior to adininistration. .
	16

	D d.
	mg pro uct compos1t10n: 
	lne:redient 
	lne:redient 
	lne:redient 
	Content me:lml 

	Epinephrine 
	Epinephrine 
	0.10 

	Sodimn metabisulfate 
	Sodimn metabisulfate 
	0.46 

	Sodimn chloride 
	Sodimn chloride 
	8.16 

	Citric acid 
	Citric acid 
	2.13 

	Sodimn citrate 
	Sodimn citrate 
	0.41 
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	(b)(4 
	Description of the container closure system: .The drng product is supplied as O.lmg/ml in the Abboject 10 ml glass vial and co-packaged with .the sterile Abboject Vial Injector (see figure below). The descriptions and supplier infonnation .fo~the_cnntainer closure_svstem..are_m:.o.-vjded.,in_tV<~ table below..
	1
	Pdma ry 
	Pdma ry 
	Pdma ry 
	Pdma ry 
	Pdma ry 
	Hospira Commodity 

	Supplier 1'ame and 

	P:lck agln g 

	Descr iption 

	No. 
	A<lCl l'eSS
	Component ·1bll41 
	~/{.ii
	(6Jl.il
	V ial. Straight Wall, USP
	V ial. Straight Wall, USP
	V ial. Straight Wall, USP
	Container 

	Glass, IO mL 

	-
	Figure

	Steppe,·, Pltmger, G1·ay Rubber, .Closure .
	ltiJ(41 (b)(4&10 mL
	L-i 
	Hospira. Inc.Global Park Free Z one !Km Noreste Del Centro
	Cao IO mL Vial 
	Cap 
	I 1Dn.ill 
	Conunercial Real Cariri 
	La Aurora, Heredia 
	Costa Rica 
	Hospira. h1c. 
	Vial Ini ector. 10 mL. 
	Global Park Free Zone
	I · !bl f4lwi th a .20-G N eeqle and the .
	!Km Noreste Del Centro 
	Vial Injector 
	Vial Injector 
	(bJ <> eedle Shield 
	1 
	4


	Commercial Real Cariri ale Luer Lock Adapter. 
	and M

	La Aurora, Heredia 
	Radiation Grade 
	Costa Rica 
	Acceptable Reviewer's Assessment: The fom provided an adequate description of the dmg product composition and of the container closure system, designed to maintain the dmg product sterility. The dmg product is a combination product, the Abboject vial is co-packaged with the Abboject Vial Injector. For the purpose of this review, the Abboject vial is considered the dmg product and the Abboject Vial Injector is considered the device. Review of the relevant infonnation for the sterility assurance of the Abboje
	~=il#=-=-~~~~Q~UA_L_ITY~A_s_s_Es_s_M_E_N_T~~~------rgi}~.
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	P.2.5 Microbiological Attributes 
	P.2.5 Microbiological Attributes 
	Container/Closure and Package Integrity 
	(P.2.5 Microbiological Attributes) 
	"The 10 mL Abboject vial is comprised of a vial, yellow cap with a tortuous path, and a stopper inside the vial." The applicant perfonned container closure integrity of the 10 ml vial using two methods, aerosol challenge and microbial ingress. The aerosol challenge was perfo1med to show the ability of the vial's cap to maintain sterility of the fluid path. The cap is desi~<bll.il 
	Link
	Figure


	The results for aerosol challenge and the microbial ingress tests are 
	--~---d~-~-----------
	-

	reviewe~below. 
	Aerosol challenge: .The container closure system used for the studies is the same as proposed for production. Thirty .media filled vials, as proposed for commercial production (with stopper and yellow cap) were .subjected to the aerosol challenge with a minimum lx10CFU/liter of air ofStaphylococcus sp .for 30 minutes. The vials were placed into the aerosol chamber and exposed to the aerosolized .organism suspension, followed by 2 in Hg vacuum for 2 minutes. The controls used consisted of2 .negative controls
	3 

	Results: .The test vials and the negative control showed no microbial growth; the positive control and .growth promotion vials showed growth. .
	Microbial ingress: .The container closure system used for the studies is the same as proposed for production .(Abboject 10 ml glass vials with stopper and yellow cap). Thi1iy media filled vials, without the .cap, were immersed in a S. marcescens solution (~lx10CFU/ml). Prior to immersion the .microbial solution was "pipetted into the space between the stopper and vial ofeach sample until .the space was filled." The positive controls consisted of 4 vials pierced through the stopper with a .21 G needle; 4 via
	6 

	Results: .
	~=il#=-=-~~~~Q~UA_L_ITY~A_s_s_Es_s_M_E_N_T~~~------rgi}~.
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	The test vials and the negative control showed no microbial growth; the positive control and .growth promotion vials showed growth. .
	Information Request: .The following infonnation request was sent on 8/13/2017: .
	The information and testing resultsfor the integrity ofthe container closure system, by aerosol challenge and microbial ingress, are acknowledged. However, the acceptance criteria used for the aerosol challenge and microbial ingress studies cannot be located. Provide this information. 
	Information Request Response: .The following infonnation request response was received on 9/8/2017: .
	The fnm provided the acceptance criteria for the aerosol challenge and microbial ingress test. .These are described below. .
	Acceptance criteria for the aerosol challenge: .-The yellow cap with tortuous path on the 10 ml Abboject vial must maintain sterility of the fluid .pathway in response to the aerosol challenge by demonstrating absence of the challenge organism .(Staphylococcus sp.) in the test samples. .-Positive controls and growth promotion samples must show growth; negative controls must show .no growth. The growth promotion inoculum must be ~CFUper sample. .-The average challenge concentration of Staphylococcus sp. In t
	11

	Acceptance criteria for microbial ingress: .-The container closure system must maintain sterility of the contents in response to the immersion .challenge by showing absence of the challenge organism (S. marcescens) in the test samples. .-Positive controls and growth promotion samples must show growth; negative controls must show .no growth. The growth promotion inoculum must be 'k:CFU per sample. .-The S. marcescens suspension must be a minimum of 1~CFU/ml. .
	Acceptable Reviewer's Assessment: The container closure integrity testing perfo1med by microbial ingress and aerosol challenge are deemed adequate. 
	Antimicrobial Effectiveness Testing .Not applicable. The drng product is not preserved and indicated to be used as single-use. .

	P.3 Manufacture 
	P.3 Manufacture 
	Q4 Pages nave oeen WitntielCI in Full as o4 (CClfTS) immeCliately following tnis page 
	Figure
	Yeissa Chabrier Rosello 
	Marla Stevens Riley 
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	LABELING 
	R Regional Information 

	1.14 Labeling 
	1.14 Labeling 
	Immediate Container Label 
	The revised container label is provided under section 1.14.11 of eCTD seq. 0012, dated 28-Jul­
	201~·
	7-~~~~~~~~~~~~~~~~~ 
	(b)l.il 
	Reviewer's Assessment: Adequate 
	During the review cycle, the Sponsor made the following change to the container label: 
	Replaced :} with 'Single-dose'. 
	1111

	Please note that the container label has vertical graduation mark. Given that all content of the vial is diluted prior to infusion, graduation mark is not required for this drug product. However, according the Sarah Thomas, DMEPA reviewer, this product has been on the market as an unapproved product since 1985. Therefore, in order to minimize the risk of unintended clinical consequences, she recommends retaining the graduation mark (email dated 6-Sep-2017). This reviewer concurs with her suggestion. 
	In summary, the revised container label meets the labeling requirements. 
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	Carton Labeling 
	The vial containing the drug product and the Abboject syringe are co-packaged in the following carton. Additionally, the cartons are shrink-wrapped in packs of 10 and a print-on-demand sticker is applied to the front side of each bundle. The revised carton label is provided under section 1.14.11 of eCTD seq. 0012, dated 28-Jul-2017. The print-on-demand sticker for the bundle configuration is provided under section 1.11.1 of eCTD seq. 0010, 28-Jun-2017. 
	1 Page of Draft [aoeling tias t>een Witlitiel(j in Full as b4 (CClfTS) immediaterly following this page 
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	~ 
	Figure 2. 
	Reviewer's Assessment: Adequate .The Sponsor made the following edits during the review cycle: .
	Listed the excipients in alphabetical order .Revised the excipient amounts to match what is provided under section 3.2.P.1 .Replaced l>ll.il' with 'Single-dose unit'. .Edited the storage condition from 20 to 25°C {68 to 77°F) to 20°C to 25°C {68°F to 77°F) .
	Additionally, we asked the Sponsor to justify the usage of the terms l>ll.ilJ, and l>ll.ill Abboject™' that were printed in the primary display panel of the initial version. However, the Sponsor opted to remove these two trade dresses. In a response to information request under eCTD seq. 0016, dated 22-Sep-2017, the Sponsor asserted that the removal of the trade dress 
	~=il#=-=-~~~~Q~UA_L_ITY~A_s_s_Es_s_M_E_N_T~~~------rgi}~.
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	(bl1' ' from the labeling is not likely to cause any medication error. DMEPA has no objection to removing this trade dress. 
	The Sponsor also makes the following statement: 'ABBOJECT' is the registered trademark for the device system ofthis combination product, the usage of the trade dress of 'ABBOJECT' in the carton labeling is considered justified. This reviewer agrees with the Sponsor. Therefore, the use of the trademark name 'ABBOJECT' is justified. 
	<H" Syringe' printed just below ABBOJECT on the primary display panel is not a regulatory term. However, the Agency has approved at least three NDAs that have the same Abboject syringe (see table below). Therefore, based on the prior use history of the unapproved product and the approved ANDAs, this is acceptable to this reviewer. 
	To the best of this reviewer's knowledge, the term 
	11

	Previously approved products that are co-packaged with Abboject syringes 
	Application # 
	Application # 
	Application # 
	Drug 
	eCTDSeq, date 
	Action Date 
	Link 

	ANDA 202495 
	ANDA 202495 
	Sodium Bicarbonate, 8.4% 
	0008, 02/05/ 2016 
	03/06/2017 
	Carton, container 

	ANDA 202679 
	ANDA 202679 
	Sodium Bicarbonate, 4.2% 
	0008, 01/ 22/ 2016 
	03/07 / 2017 
	Carton, container 

	ANDA 202494 
	ANDA 202494 
	Sodium Bicarbonate, 7.5% 
	0007, 02/ 12/ 2015 
	03/06/2017 
	Carton, container 


	In summary, the revised container meets the labeling requirement. 
	List ofDeficiencies: None 
	Primary Reviewer: Mariappan Chelliah (see belowfor date) Secondary Reviewer: Wendy Wilson-lee (see belowfor date) 
	Mariappan Chelliah 
	Wendy Wilson- Lee 
	Digitally signed by Mariappan Chelliah Date: 9/28/2017 01:44:11PM GUID: 5399cb2c00032b7c21877aa0d4d5f794 Digitally signed by Wendy Wilson- Lee Date: 9/28/2017 01:42:59PM GUID: 50816dbc000085595ca3284bbca465a8 
	Figure
	Figure
	Chemistry Assessment Section .Initial Risk Assessment: NDA 209359 (Epinephrine Injection, USP) .
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	Osmolality .Fo1mulation Raw materials Process parameters 
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	32 .
	Potential failure mode: i.e., non-sterile units, and control strategy for assuring product sterility will need to be closely examined. Potential failure mode i.e., excessive endotoxin levels, and sterility testing validation will be closely examined. Evaluation of API stability will address concems regarding the potential failure modes such as degradation, and impurity fo1mation. The product involves r·.... o!l'""""'" Potential failure mode i.e., decrease in potency will be closely examined. Potential failu
	Figure
	Product Attribute/ 
	Prut iculate Matter 
	Given the failure mode i.e., bioa.va.ila.bility, the particulate matter testing will need to be carefully evaluated. Potential failure mode i.e., generation of impurities due to extractables and leachables has been addressed in the phrumaceutical develo ment section. Potential failure modes i.e., degradation, and contamination are addressed by product specification. 
	Leachable Extractables 
	Factors Affecting .CQA .
	Fo1mulation Container Closure Raw materials Process parameters Sea.le/equipment/ site 
	Fo1mulation Container Closure Raw materials Process pru·ameters Scale/equipment/ site 
	Chemistry Assessment Section 
	. . SeYerity . . FMECA 
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	RPN > 25 and :S 60: Moderate Risk; 
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	RPN > 60: High Risk 
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