
 
 

 
 

 

 

CENTER FOR DRUG EVALUATION AND 

RESEARCH 


APPLICATION NUMBER:
 

209377Orig1s000 


PRODUCT QUALITY REVIEW(S) 




~JQ#~~ QUALITY ASSESSMENT rgj£3~~ 
Recommendation: This NDA is recommended for Approval from the OPQ perspective. 

NDA 209377 

OPQ Review #1 

Drug Name/Dosage Fo1m Zinc Sulfate Injection, USP for intravenous use 

Strength 30 mg/10 mL (3 mg/mL) of zinc, 25 mg/ 5 mL (5 mg/mL) of zinc 

Route ofAdministration Injection 

Rx/OTC Dispensed Rx 

Applicant American Regent, Inc., Shirley, NY 

US agent, if applicable NIA 

SUBMISSION(S) 
REVIEWED 

DOCUMENT 

DATE 

DISCIPLINE(S) AFFECTED 

Original 10112/2018 OPQ 

Amendment 10122/2018 Drug product 

Amendment 10124/2018 Drug Product 

Amendment 10128/2018 Drug Product 

Amendment 10129/2018 Drug Product 

Amendment 1/912019 Drug Product 

Amendment 1118/2019 Process 

Amendment 3122/2019 Process 

Amendment 10131/2018 Microbiology 

Quality Review Team 

DISCIPLINE REVIEWER Secondary Assessment 

Drug Substance Jeffrey B. Medwid Donna Christner 

Dmg Product and Labeling Zhengfang Ge Moo-Jhong Rhee 

Process Allison Aldridge EdwinJao 

Microbiology Samata Tiwari Neal Sweeney 

Facilities Allison Aldridge Vidya Pai 

Regulatory Business 
Process Manager 

OumouBany NIA 

Application Technical Lead Hitesh Shroff NIA 

Environmental Analysis (EA) Zhengfang Ge Moo-Jhong Rhee 



QUALITY ASSESSMENT 

Quality Review Data Sheet 

1. RELATED/SUPPORTING DOCUMENTS 

A. DMFs: 
Date Review I Item

DMF # Type Holder Status Comments
Completed Referenced 

(b)(4) (bJ<4l Active Reviewed by Dr. LOA:Type II 
June 25, 2018 Jeffrey B. Medwid 

on March 5, 2019 

LOAActive Not reviewed, 
October 9, 2017Infonuation 

provided in NDA~ 
Type III 

Type III 

Type III 

Active Not reviewed, 
Infonuation 
provided in NDA 

LOA 
September 18, 2017 

Active 

Active 

Not reviewed, 
Infonuation 
provided in NDA 

Not reviewed, 
Infonuation 
provided in NDA 

LOA 
October 12, 2018 

LOA 
December 11 , 2015 

B. Othe1· Documents: IND, RLD, or sister avvlications 

DOCUMENT APPLICATION NUMBER DESCRIPTIONI I 
(b)(4J·--------------­

American Regent Referenced 
nonclinical and clinical modules for 
this NDA 

2. CONSULTS: None 

DISCIPLINE STATUS RECOMMENDATION DATE REVIEWER 

Biostatistics NIA 
Phannacology!foxicology NIA 
CDRH NIA 
Clinical NIA 



QUALITY ASSESSMENT 

Executive Summary 

I. Recommendations and Conclusion on Approvability 

The applicant has provided sufficient CMC info1mation to assure the 
identity, strength, purity, and quality of the proposed Zinc Sulfate Injection, 
in 30mg/10mL (3mg/mL) and 25mg/5mL (5mg/mL) of zinc). 

The claim for the Categorical Exclusion for the Environmental Assessment 
is granted. 

The Office of Process and Facilities (OPF) has made a final overall "Approval" 
recommendation for the facilities involved in this application. 

The label/labeling issues have been satisfactorily resolved from the CMC 
perspective. 

Therefore, from the OPQ perspective, this NDA is recommended for approval with 
an expiration dating period of24-month. 

II. Summary of Quality Assessments 

A. Product Overview 

Zinc sulfate Injection, USP, 3 mg/mL zinc and 5 mg/mL zinc, is a sterile, non­

pyrogenic, clear, colorless and odorless solution intended for use as an additive to 

intravenous solutions for parenteral nutrition. 


Zinc Sulfate Injection, USP, products in 3 mg/mL zinc and 5 mg/mL zinc strengths, 

have been marketed for many years as unapproved dmgs for use as supplement to 

intravenous solutions for parenteral nutrition. 


Zinc Sulfate Injection is a trace element indicated in adult and 
pediatric patients as a source of zinc for parental nutrition (PN) whe11 

Proposed Indication(s) including 
Intended Patient Population 

oral or enteral nutrition is not possible, insufficient, or 

contraindicated 


Dm·ation of T1·eatment 
 As needed 


Maximum Daily Dose 
 0 Adults: 3 mg/day for metabolically stable patients; 
(b)(4} 

0 Pediatric Patients: 
• 10 kg and above: 50 mcg/kg/day (up to 3 mg/day) 
• Te1m neonate: 5 kg to less than 10 kg: 100 mcg/kg/day 
• Tenn neonate 3 kg to less than 5 kg: 250 mcg/kg/day 
• Pretenn neonate: Less than 3 kg: 400 mcg/kg/day 

Alternative Methods ofAdministration NIA 



QUALITY ASSESSMENT 

B. Quality Assessment Overview 

Drug Substance: 
The active in ·edient, zinc sulfate, USP is manufactured 

--~~~--~-~--~~~~~~It is ve1y soluble in water and insoluble in alcohol. Its 
--~~----~-~-------------~melting point is 100°C, at 280°C all water is lost, and it is decomposed above 500°C. Its 
empirical fo1mula is ZnS04.7H20 and its molecular weight is 287.56. 

(b)(4J
Manufacturing: Zinc sulfate, USP is manufactured by 

<bll4f The complete CMC infonnation regarding raw ___ate~. a~·-manufactlu·in--,m__ri-ls , _____~----' g--- ­
(bH4f h . . b 'l' d . 1 . 'd d . ,_ c aractenzat10n, sta i ity, storage an contamer c osure is prov1 e m

4DMF '">< f A Letter ofAuthorization was also submitted by the manufacnuer. 

The overall quality ofZinc sulfate, USP is controlled by its specification, which 
includes description, identification tests per USP <191> <bH41 , assay, 
bacterial endotoxins and bioburden. The specification is in agreement with the USP 
monograph of Zinc sulfate, USP. The pa1ticle size and polymmphs of zinc sulfate, USP 
are not impo1tant because the drng product is an injection. 

The applicant has provided batch analyses of four batches of zinc sulfate, USP. A re-test 
4

period of) <b>< :1nonths is 1Jl(9fosed and acceptable, however th~ applicant has opted to set 
4the re-test period at < which is acceptable. DMF <b>< > was reviewed by Dr. 

Jeffrey B. Medwid and was deemed adequate from the CMC perspective. (See the Drug 
Substance review) 

The API manufacnued by (bH4
l is controlled 


to confonn to the requirements (specification) to produce Zinc sulfate injection, 

USP. 


Drug Product: 
Zinc sulfate injection, USP, products with 3 mg/mL of zinc and 5 mg/mL of zinc are 

4
sterile, non-pyrogenic, clear, colorless and odorless <b>< > solution for use as a source 
for trace element and an additive to parenteral nutrit10n. I'fis supplied as 3 mg/mL of zinc 
(30 mg/10 mL) and 5 mg/mL of zinc (25 mg/5 mL) in bulk package vials. In case of 30 
mg/10 mL vial, each mL of solution contains 3 mg of zinc as 7.41 mg of zinc sulfate. In 
case of25 mg/5 mL vial each mL of solution contains 5 mg of zinc as 12.32 mg of zinc 

41sulfate. The pH of the (b)( solution is adjusted between 2 to 4 with sulfuric acid. 
There are no preservatives or antioxidants in the drng product fonnulation. 

(b)(4f
Zinc Sulfate Injection, USP 3 mg/mL of zinc will be packaged in 10 mL, 

tubular, 20-mm (bll4Dvials with 20-mm <bll4 
> 

4(bH > seals with no 
stoppers, and sealed with 20-mm 
pnnted text. There are 25 vials per caiton. 


(b)(4f
Zinc Sulfate Injection, USP, 5 mg/mL of zinc will be packaged in 5 mL, 
- ' tubulai-, 13-mm (bll41) vials, with 13-mm________________<_bll- > 

4 



QUALITY ASSESSMENT 

(bJ<
4rstoppers, and sealed with 13-mm <bll

4 
> seals with no 

--~~~~~~~~~~~-
printed text. There are 25 vials per cation . 

The overall control strntegy for assuring the dmg product's identity, sti·ength, purity and 
quality is deemed adequate based on raw material conti·ols, dmg product specification 
including tests for description, identity, assay, pH, elemental impurities, volume in 
container, bacterial endotoxins, paiiiculate matter and sterility. The non-compendia! 
analytical methods were validated per ICH Q2. 

Based on satisfacto1y 24-month long-te1m stability in upright and inve1i ed positions at 
25°C and 6-month accelerated stability data at 40°C from three prima1y registi·ation 
batches of each sti·ength, the proposed 24-month of expiration dating period is granted 
when stored at room temperature in the proposed container closure system per diug 
product reviewer, Dr. Zhengfang Ge (see the Drug Product review). 

Manufacturing: 
The dmg product is manufactured by American Regent, Inc. , NJ (formerly Luitpold 
Phaimaceuticals Inc.. The manufacturing_ process includes: Ml

4
' 

The approximate diug product batch 
size is <b><

4 
> for 5 mg/mLZinc and to <b><

41 for 3 mg/mL zinc injections. The diug 
product manufacturing process, in-process controls, dmg product release tests and 
executed batch records were reviewed and deemed satisfacto1y. (See Manufacturing 
Integrated Assessment) 

(b)(4f 

as well 
as the microbiology related atti·ibutes of the dmg product specification including 
bacterial endotoxins, sterility and container closure integrity etc. were reviewed by Dr. 
Samata Tiwai·i and recommended this NDA for approval based on dmg product sterility 
assurance. (See the Microbiology review) 

At low pH, there may be compatibility issues with the glass vial and m bber stopper. The 
applicant demonstrated that the potential leachables, e.g ., <bH 

4 
l 

levels ai·e below PDEs. Aluminum content is conti·olled 
--~-==-=-~~--=-=~--~~-to NMT 2500 µg/L. The immediate container was tested for compatibility per USP 
<660> and met compendia! requirements. Based on the admixture in-use stability study, 
the dmg product appeai·ed to be compatible with Kabiven and Clinimix E solutions. 

Facilities: 
The Office of Process and Facilities (OPF) has made an "Adequate" recommendation for 



QUALITY ASSESSMENT 

all chu g substance and ch1.1g product manufacturing and testing facilities. (See the 

Manufacturing Integrated Assessment review) 


Environmental Assessment: The applicant requested categorical exclusion for 
environmental analysis on the basis that this product will not significantly affect the 
quality of the human environment in accordance with 21CFR25.15 (c). Therefore, claim 
of a categorical exclusion from the requirements of an environmental assessment (EA) in 
accordance with 21 CFR Paii 25.31(a) was deemed acceptable. (See the Drug Product 
review) 

Labeling: The labels and labeling are reviewed by Dr. Zhengfang Ge and all issues 

were satisfactorily resolved from the CMC perspective. (see Labeling Review) 


C. Lifecycle Management Considerations: None 

D. Special Product Quality Labeling Recommendations: None 

E. Final Risk Assessment (see Attachment) 

F. List of Deficiencies: None 

Application Technical Lead Name and Date: 

Hitesh Shroff, Ph.D. 

Application Technical Lead, Branch V 

Division ofNew Dmg Products II 

June 20, 2019 


35 Page(s) have been Withheld in Full as b4 (CCI/TS) immediately following this page 

http:21CFR25.15
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LABEL FOR NDA 209377 

I. Pl 

1. Highlights of Prescribing Information 

(b)(4f 

Item Information Reviewer's Assessment 
Provided in 
NDA 

Product Title (Labeling Review Tool and 21 CFR 

~Q!~Z(~(~}_________________________ ---------------------------------------------------
Proprietaiy name and established ZINC SULFATE INJECTION, Adequate

USP 
name 

USP should not appear on 
the title in Highlight as per 
labeling guidance 

Injection, for intravenous (bf AdequateDosage fo1m, route of \4) I
administration 
Con tro11ed diug substance symbol NIA 

I(if applicable) 

Dosage Forms and Strengths (Labeling Review Tool and 

~-~~~Q!=~7-~.K~)l_______________________________________________ 



  

 

 

 

 

  
    

 
   

 
 

      

 

Summary of the dosage form and 

strength 

Each mL of Zinc Sulfate 

Injection provides 3 mg of 

Zinc 

Adequate 

This section is not adequate. 

 USP should be deleted from the title in the highlight 

2. Section 2 Dosage and Administration 

(b) (4)



- ------------------------

(b)(-41 

Item Information Provided in NDA Reviewer's 
Assessment 

IB.t:!t:!_!_~~~~!!_~_g_!!_t:~.t:~_I0~!~~-~-~!_QIB_~9-!:~~-Q-~_ll________ 
Special instructions for 
product preparation (e.g. , 

Zinc Sulfate Injection must be diluted in a 
parenteral nutrition solution before 

Adequate 

reconstitution, mixing with administration 
food, diluting with Admix stability is provided and should be 
compatible diluents) used within 24 hours. 

Inspect visually for particulate matter~b~ 
4) 

I 

Preparation of the injection in parenteral 
nutrition is provided 

This section is adequate. 

3. Section 3 Dosage Forms and Strengths 
(b)(4f 



Item Information Provided in 
NDA 

Reviewer's Assessment 

l<Refer to Labeling: Review Tool and 21CFR201.57(c)(4)) 
Available dosage fonns Injection Adequate 

Strengths: in meti·ic system 30 mg/10 mL, 25 mg/5 mL Adequate 

Active moiety expression of 
strength with equivalence 
statement (if applicable) 

Not provided Adequate 

The equivalence statement 
is provided in section 11. 
However, zinc is presented 
as zinc sulfate should be 
noted in this section 

A description of the identifying 
characteristics of the dosage 
fo1ms, including shape, color, 
coating, scoring, and imprinting, 
when applicable. 

Supplied as 10 ml (5 ml) 
Pharmacy Bulk Package. 
Packaged in cartons of 25 vials 
per carton. 

(b)(4l 

Adequate 

More information provided 
in section 11 

This section is not adequate. 

The description should be modified as follows: 
• 	 30 mg/10 mL (3 mg/mL) of zinc present as zinc sulfate (clear, colorless solution) 

in a 10 mL Phannacy Bulle Package vial. 

• 	 25 mg/5 mL (5 mg/mL) of zinc present as zinc sulfate (clear, colorless solution) 
in a 5 mL Phannacy Bulle Package vial. 

4. 	 Section 11 Description 

(b)(4J 



Information Provided in Reviewer's Assessment 
NDA 

(Refer to Labeling Review Tool and 21 CFR 
201.57(c)(12), 21 CFR 201.100(b)(5)(iii), 21 CFR 
314.94(a)(9)(iii). and 21 CFR 314.94(a)(9)(iv)) 
Proprietaiy name and 

Item 

Zinc Sulfate Injection Adequate 

established name 

injection Adequate 

administration 
Dosage fo1m and route of 

Each mL of3 mg/mL or 5 Not Adequate 
cIDglmL. .. 

Active moiety expression of 
strength with equivalence '(bl\4! 


Strength should be 
statement (if applicable) 
expressed in ter ms of zinc 
with equivalence statement 
to zinc sulfate content per 
POLC recommendation 

For pai·enteral, otic, and . . . inactive ingredients: Adequate 

ophthalmic dosage fonns, 
Water for injection, q.s.

include the quantities of all 
inactive ingredients [see 21 CFR 
201.100(b)(5)(iii) , 21 CFR 
314.94(a)(9)(iii), and 21 CFR 
314.94(a)(9)(iv)], listed by 
USP/NF names (if any) in 
alphabetical order (USP 
<1091>) 
Statement of being sterile (if Provided Adequate 

applicable) 
Pha1macological/ therapeutic parenteral nutrition Adequate 

class 
Chemical name, strnctural Not provided Not Adequate 

fo1mula, moleculai· weight 
If radioactive, statement of NIA 

impo1i ant nucleai· 
characteristics. 
Other impo1iant chemical or Both presentations are Adequate 

preservative free. physical prope1i ies (such as pKa 
or pH) 

The pH range is 2 to 4; pH may 
be adjusted with sulfuric acid. 

This section is not adequate. The following revision should be made: 



• 	 The dose strength should be based on the content ofzinc with an equivalence 
statement to express the content of zinc sulfate as follows: 

o 	 30 mg/10 mL Pha1macy Bulk Package vial: 
Each mL contains 3 mg of zinc present as 7.41 mg of zinc sulfate and Water for 

fujection q.s. 

o 	 25 mg/5 mL Pha1macy Bulk Package vial: 
Each mL contains 5 mg of zinc present as 12.32 mg of zinc sulfate and Water for 

fujection q.s. 

• 	 Add a statement "Zinc Sulfate fujection contains no more than 2500 mcg/L of 
aluminum". 

• 	 Provide molecular and stmctural fo1mula, molecular weight of zinc sulfate 

5. 	 Section 16 How Supplied/Storage and Handling 

(6)(4) 



Item Infor mation Provided in 
NDA 

l<Refer to Labeling: Review Tool and 21 CFR 201.57(c)(17)) 
Strength of dosage fo1m 30 mg/10 mL, 25 mg/5 mL 

Available units (e.g., bottles of 100 Cartons of25 vials 

tablets) 

Identification of dosage fo1ms, e.g., Injection 

shape, color, coating, scoring, 
imprinting, NDC number 
Special handling (e.g., Dispense in NIA 
tight and light resistant container as 
defined in USP) 
Storage conditions Store at 20° to 25°C (68° to 

77°F) [see USP Controlled 
Room Temperature] 

Manufacturer/distributor name (21 Provided at after section 1 7 

CFR 201.l(h)(5)) AMERICAN 
REGENT, INC. 
SHIRLEY, NY 1 1967 

Reviewer's Assessment 

Not Adequate 

dose strength should be 
expressed as strength of 
zinc with equivalence 
statement to content of zinc 
sulfate 

Adequate 

Not Adequate 
Add appearance of the 
drug product 

Adequate 

Not Adequate 

Add "excursions permitted 
to 15° to 30°C (59° to 
86°F)" 
Adequate 

This section is not adequate. The following revision should be made: 

• 	 Dose strength should be expressed as strength of zinc with equivalence statement 
to the content of zinc sulfate 

• 	 Add the appearance of the product as "clear, colorless solution" 

• 	 Add "excursions pe1mitted to 15° to 30°C (59° to 86°F) to the storage condition 

II. Labels: 

1. 	 Immediate Container Label 

Immediate bottle labels for 3 mg/mL and 5 mg/mL are provided. 

1 Page of Draft [ at:>el ing tias t:>een W ittitielct in Full as t:>~ (CCI/TS) immectiately following ttiis page 



Item 

Proprietaiy name, 
established name (font 
size and prominence (21 
CFR 201.10(g)(2)) 

<6><4l Zinc Sulfate Injection, USP Adequate 

Prop1ietary name 
will not be used 

Dosage sti·ength 
Active moiety 
expression of sti·ength 
with equivalence 
statement (if 
applicable), if space is 
available 

30 mg/l OmL (3 mg/mL) Not Adequate 

Dosage• 
strength should 
be expressed as 
the content of 
zinc with " *" 
on the dose 
strength. 

• Side panel 
should p rovide 
an equivalence 
statement to 
the content of 
zinc sulfate 

Net contents 

"Rx only" displayed 
prominently on the main 
panel 
NDC number (21 CFR 
207.35(b )(3)(i)) 
Lot number and 
expiration date (21 CFR 
201.17) 
Storage conditions 
Special handling, e.g., 
"Dispense in tight and 
light resistant container 
as defined in USP". 

Bai· code (21 CFR 
201.25) 
Name of 
manufacturer/ dish'ibutor 

Infor mation Provided in NDA 

l OmL, 5 mL 

Provided 

Provided 

Provided 

Store at 20° to 25°C (68° to 77°F) [see USP] 
For intravenous use 

(bf(4J 

I 
(bf(4J 

contains no more than 2,500 mcg/L of aluminum 
Discard unused portion 

Provided 

Provided 

Reviewer 's 

Assessment 


Adequate 

Adequate 

Adequate 

Adequate 

Not Adequate 

Add "excur sions 
permitted to 15° to 
30°C (59° to 86°F)" 

Adequate 

Adequate 



 

   

 

  

 

  

 

        

   

  

  

 

 

 

  

 

 

 

        
 

 

 

    

 

   

   

 

  

     

 

 

   
 

(b) (4)
And others, if space is 

available 

For intravenous use 

contains no more than 2,500 mcg/L of aluminum 

discard unused portion 

Not Adequate 

Strength should be 

expressed as zinc 

sulfate with 

equivalence 

statement to zinc 

content 

This section is not adequate. The following revision should be made: 

	 The format of the drug product title should be presented in container and carton 

labels as follows: 

o	 Zinc Sulfate Injection, USP
 
30 mg*/10mL
 
(3 mg*/mL) of Zinc
 

o	 side panel: “Each mL provide 3 mg of zinc (present as 7.41 mg of zinc 

sulfate” 

 Add “excursions permitted to 15° to 30°C (59° to 86°F) to the storage condition 

 Indicate in the container and carton labels that the drug product is sterile 

2.	 Carton Label 

(b) (4)



Item 
Proprietaiy name, (bl\4j Adequate 

established name (font 
size, prominence) 

Zinc Sulfate Injection, USP 

Dosage sti·ength 30 mg/lOmL (3 mg/mL) Not Adequate 

Active moiety expression 
of sti·ength with 
equivalence statement (if 

25 mg/5 mL (5 mg/mL) 
Dosage strength should be • 
expressed as the content of 
zinc with "*" on the dose 

applicable) in the side strength. 
panel. • Side panel should provide an 

equivalence statement to the 
conten t of zinc sulfate 

Net quantity of dosage 
fo1m 
"Rx only" displayed 
prominently on the main 
panel 
Lot number and 
expiration date 
Storage conditions 
Special handling, e.g. , 
"Dispense in tight and 
light resistant container 
as defined in USP". 

Bar code (21CFR 201.25) 
NDC number (21 CFR 
207.35(b )(3)(i)) 
Manufacturer/ disti·ibutor's 
name 
Quantitative ingredient 
info1m ation (injectables) 

Statement of being sterile 
(if applicable) 

"See package inse1i for 
dosage infonnation" 

Infor mation Provided in NDA 

25Xl0 mL 
25X 5 mL 

Provided 

Provided 

Store at 20° to 25°C (68° to 77°F) [see 
USP] 
For intravenous use 

(b)\4) 

I 
I 

J. 
pH adjusted with sulfuric acid 

(b)(4J 

I 

Discard unused portion 

Provided 

Provided 

Provided 

Each ml contains: zinc 3 mg, water fo r 
injection q.s. pH adjusted with sulfuric 

(D)\4) acid.1 
i . 

Not provided 

Usual Dosage: see package inse1t 

Reviewer 's Assessment 

Adequate 

Adequate 

Adequate 

Not Adequate 

Add "excursions pe1·mitted to 15° 
to 30°C (59° to 86°F)" 

Adequate 

Adequate 

Adequate 

Not Adequate 

Strength should be expressed as 
zinc with equivalence statement to 
zinc sulfate content 

Not Adequate 

Indicate in the ca11on label that 
the drug product is sterile 
Adequate 



 

 

   

 

 

 

        
 

 

 

    

 

  

  

  

  

     

 

   

    

 

  

 

  

 

  

 

 

  

   

  

  

  

 

   

“Keep out of reach of 

children” (Required for 

OTC in CFR. Optional 

for Rx drugs) 

Not Provided Adequate 

Optional 

This section is not adequate. The following revision should be made: 

	 The format of the drug product title should be presented in container and carton 

labels as follows: 

o	 Zinc Sulfate Injection, USP 

(b) 
(4)

30 mg*/10mL
 
mg*/mL) of Zinc
 

o	 side panel: “Each mL provide 3 mg of zinc (present as 7.41 mg of zinc 

sulfate” 

 Add “excursions permitted to 15° to 30°C (59° to 86°F) to the storage condition 

 Indicate in the container and carton labels that the drug product is sterile 

List of Deficiencies: 

A.	 Regarding PI 

I. Highlights of Prescribing Information 

	 USP should be deleted from the title in the highlight 

II. Full Prescribing Information 

For Section 3, “DOSAGE FORMS AND STRENGTHS” 

	 The description should be modified as follows: 

 30 mg/10 mL (3 mg/mL) of zinc present as zinc sulfate (clear, colorless 

solution) in a 10 mL Pharmacy Bulk Package vial. 

 25 mg/5 mL (5 mg/mL) of zinc present as zinc sulfate (clear, colorless 

solution) in a 5 mL Pharmacy Bulk Package vial. 

For Section 11, “DESCRIPTION” 



    

 

   

 

  

 

   

 

  

  

 

  

 

     

 

  

  

  

 

  

  

 

    

  

  

  

  

  

     

   

 

 

      

    

 

	 The dose strength should be based on the content of zinc with an equivalence 

statement to express the content of zinc sulfate as follows: 

 30 mg/10 mL Pharmacy Bulk Package vial: 

Each mL contains 3 mg of zinc present as 7.41 mg of zinc sulfate and 

Water for Injection q.s.  

 25 mg/5 mL Pharmacy Bulk Package vial: 

Each mL contains 5 mg of zinc present as 12.32 mg of zinc sulfate and 

Water for Injection q.s.  

	 Add a statement “Zinc Sulfate Injection contains no more than 2500 mcg/L of 

aluminum”. 

	 Provide molecular and structural formula, molecular weight of zinc sulfate 

For Section 16, “HOW SUPPLIED/STORAGE AND HANDLING” 

	 Dose strength should be expressed as strength of zinc with equivalence statement 

to the content of zinc sulfate 

 Add the appearance of the product as “clear, colorless solution” 

 Add “excursions permitted to 15° to 30°C (59° to 86°F) to the storage condition 

B. Regarding Container/Carton Labels: 

	 The format of the drug product title should be presented in container and carton 

labels as follows: 

o	 Zinc Sulfate Injection, USP
 
30 g*/10mL
 
(3 mg*/mL) of Zinc
 

o	 side panel: “Each mL provides 3 mg of zinc (present as 7.41 mg of zinc 

sulfate), …” 

 Add “excursion permitted to 15° to 30°C (59° to 86°F) to the storage condition 

 Indicate in the container and carton labels that the drug product is sterile 

 Provide mock up for container/carton labels of the 5 mg/mL product 

Overall Assessment and Recommendation: 

The labeling and labels are not deemed ready for approval in its present form per 21 CFR 

314.125 (b)(6) from the CMC labeling perspective until the deficiencies are satisfactorily 

resolved. 



    

  
  

   

 

     

   

   

 

 
  

   

Primary Labeling Reviewer Name and Date: 

Zhengfang Ge, Ph. D. 
Reviewer, BRANCH V/DIVISION II 

OFFICE OF NEW DRUG PRODUCT 

Secondary Reviewer Name and Date (and Secondary Summary, as needed): 

I agree with Dr. Ge’s assessment and concur with her statement that this application is not ready for 

approval in its present for per 21 CFR 314.125(b)(6). 

Moo-Jhong Rhee, Ph. D. 
Branch Chief, BRANCH V/DIVISION II 

OFFICE OF NEW DRUG PRODUCT 



Zhengfang 
Ge 

Moo Jhong 
Rhee 

Digitally signed by Zhengfang Ge 
Date: 4/08/2019 12:03:47PM 
GUID: 508da7210002a030e76df4f60ccd142a 

Digitally signed by Moo Jhong Rhee 
Date: 4/08/2019 12:29:25PM 
GUID: 502d0913000029f9798ca689a802fa55 



    

     

     

     

 

   

 

   

   

 

  

   

 

     

 

     

 

 

    

 

  

 

  

 

   

 

  

 

 

  

  

  

  

  

 

 

    

 

   

 

  

 

   

Memorandum DEPARTMENT OF HEALTH AND HUMAN SERVICES 

PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 

CENTER FOR DRUG EVALUATION AND RESEARCH 

Date: April 23, 2019 

From: Zhengfang Ge, Ph.D. 

ONDP/Division II/Branch V 

Through: Moo-Jhong Rhee, Ph.D. 

Chief, ONDP/Division II/Branch V 

To: Labeling Review #1 of NDA 209377 

Subject: Final labeling/labels 

The Labeling review #1 has noted the following pending issues: 

A. Regarding PI 

I. Highlights of Prescribing Information 

	 USP should be deleted from the title in the highlight 

II. Full Prescribing Information
 

For Section 3, “DOSAGE FORMS AND STRENGTHS”
	
	 The description should be modified as follows: 

 30 mg/10 mL (3 mg/mL) of zinc present as zinc sulfate (clear, colorless 

solution) in a 10 mL Pharmacy Bulk Package vial. 

 25 mg/5 mL (5 mg/mL) of zinc present as zinc sulfate (clear, colorless 

solution) in a 5 mL Pharmacy Bulk Package vial. 

For Section 11, “DESCRIPTION” 

	 The dose strength should be based on the content of zinc with an equivalence 

statement to express the content of zinc sulfate as follows: 

 30 mg/10 mL Pharmacy Bulk Package vial: 

Each mL contains 3 mg of zinc present as 7.41 mg of zinc sulfate and 

Water for Injection q.s.  

 25 mg/5 mL Pharmacy Bulk Package vial: 



 

  

 

 

  

 

 

 

  

  

  

 

 

 

 

    

  

  

  

  

  

     

  

 

 

 

 

    

 

 

   

   

 

   

    

  

   

           

 

Each mL contains 5 mg of zinc present as 12.32 mg of zinc sulfate and 

Water for Injection q.s.  

	 Add a statement “Zinc Sulfate Injection contains no more than 2500 mcg/L of 
aluminum”. 

	 Provide molecular and structural formula, molecular weight of zinc sulfate 

For Section 16, “HOW SUPPLIED/STORAGE AND HANDLING” 

	 Dose strength should be expressed as strength of zinc with equivalence statement 

to the content of zinc sulfate 

 Add the appearance of the product as “clear, colorless solution” 

 Add “excursions permitted to 15° to 30°C (59° to 86°F) to the storage condition 

B. Regarding Container/Carton Labels: 
	 The format of the drug product title should be presented in container and carton 

labels as follows: 

o	 Zinc Sulfate Injection, USP
 
30 g*/10mL
 
(3 mg*/mL) of Zinc
 

o	 side panel: “Each mL provides 3 mg of zinc (present as 7.41 mg of zinc 

sulfate), …” 

 Add “excursion permitted to 15° to 30°C (59° to 86°F) to the storage condition 
 Indicate in the container and carton labels that the drug product is sterile 

 Provide mock up for container/carton labels of the 5 mg/mL product 

And because of these deficiencies, in the Labeling Review #1, this NDA was not recommended 

for approval from the labeling perspective. 

In the amendment submitted on 10-April-2019, the applicant accepted all the requests with the 

following exceptions: 

1.	 Due to a limited amount of space for the 5 mL container labels 

a.	 storage condition for the “excursions permitted to 15° to 30°C (59° to 86°F)” 
will not be included 

b. additional change: 

) have been deleted to fit the reworded “Each mL 

(b) (4)

provides 5 mg of zinc (present as 12.32 mg of zinc sulfate)” and “Recommended 

Dose: see prescribing information” Statements. 

2.	 Due to a limited amount of space for the 10 mL container labels, storage condition for the 

“excursions permitted to 15° to 30°C (59° to 86°F)” will not be included 



   

    

 

 

 

      

 

 

 

 

   

 

3. To allow enough room for the requested changes, the statement “ 

” has been deleted from the 5ml and 10 mL carton labels. Per 

(b) (4)

21 CFR 201.323, the aluminum statement only needs to appear on the container labels. 

The applicant’s justification for the additional changes on the container/carton labels is 

adequate. The revised container/carton labels are satisfactory and provided in the Attachment. 

Recommendation: 


This NDA is now recommended for approval from the labeling perspective. 


2 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page
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MICROBIOLOGY 

NDA: 209377 

Drug Product Name I Strength: Zinc Sulfate fuj ection, USP, 3 mg/mL and 5 mg/mL, 
Phaimacy Bulle Package 

Route of Administration: Sterile solution for injection, intrnvenous, single dose 

Applicant Name: Luitpold Phaimaceuticals, fuc 

Manufacturing Site: Luitpold Phaimaceuticals, fuc., One Luitpold Drive, P.O. Box 9001 
Shirley, NY 11967 

(b)\4)Method of Sterilization: 

Review Summary: The submission is recommended for approval on the basis of sterility 
assmance. 

List Submissions being reviewed: October 12, 2018, October 31, 2018 and Januaiy 18, 2019 

Highlight Key Outstanding Issues from Last Cycle: N/A 

Concise Description Outstanding Issues Remaining: N/A 

Supporting/Related Documents: 

DMF <bH4l and associated Microbiology Reviews <bH4Idoc dated 2/3/2017 

(adequate) and (b>l4Ldoc dated 4/25/2017 (adequate) 


Remarks Section: Microbiology fufo1mation Requests were issued to the applicant on 

December 19, 2018, and the applicant fo1w arded responses on Januaiy 18, 2019. 


S Drug Substance 
The dmg substance is not the focus of this review (b)(4f 

--~~~~~~~~~~~~--o 

P.1 Description of the Composition of the Drug Product 
(Section 3.2.P.1 Description and Composition.pdf) 

Description of drug product 
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Zinc Sulfate fujection, USP 3 mg/mL (30 mg/10 mL) and 5 mg/mL (25 mg/5 mL) is a 

single dose, clear, colorless and odorless solution. 


Drug product composition ­
Quantitative Composition ofZinc Sulfate fujection, USP is provided in the table below: 

Raw 
mate1ial 

Function Content per mL 
<Bulk Solution) 

Content ner 10 mL 
(Fill size (b)(

4
lmL) 

B2 mgZinc Sulfate, USP 
(Heptahydrate) 

Active Pha1maceutical 
Ingredient 

13.20 mg 

_Water for Injection, USP 
(b)(4l I (b)(4l Q.S . to 1 mL Q.S. to 10 mL 

Sulfuric Acid, NF pH adjuster Not Applicable Not Applicable 

Description of container closure system ­

The dmg product is packaged as 5 mL and 10 mL in 5 mL and 10 mL vials respectively. 


Component 10 mL presentation 5 mL presentation 

Vial 

10 mL, 20 mm (b)(4f 

Tubular, 
( <ll><40 and 

SmL, 20mm, (b)(4f 

I -Tubular,~ (b)(41) 

Stopper 20mm,1 (bf(4~ 

13 mm,r--<ll> <41 

Cap 
20mm,1 (Dl\41 

l3 mm,1 (b)(41 

Manufacturer 
(b)(4 

Reviewer' s Assessment: 

The applicant provided an adequate description of the dru2 product composition and the 

container closure system designed to maintain product sterility. 


Acceptable 


P.2.5 Microbiological Attributes 
Container/Closure and Package Integrity 

(Section 3.2.P.2 ccit-microbial-ingress-13mm.pdf and ccit-microbial-ingress-20 mm. pdf) 

Glass vial and mbber stopper 

5 mL Presentation: 

The container/closm e system used for validation were 
 <bl<4l 13 mm stoppers-----­
••••• (different item # than production) and 5 mL tubular glass vials 

I I (same as proposed for production). 

10 mL Presentation: 
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The container/closure system used for validation were <bJ<4f 20 mm stoppers type (bJ<4l 

(identical item # as production) and 10 mL tubular glass 
,__via-.--::::=======-::<bJ<;;. d-:-; feren l"'7 ls ~ 4f;-;(;--:;if:;;:---:t:-fr·om production). 

Note to Reviewer: The glass vials used in the CCIT study for 10 mL presentation were 
different components than proposed 10 mL vials for commercial production and the 13 rmn 
stoppers used for CCIT were not identical (in tenns of item #) than proposed for production. 
Info1m ation will be requested. 

Test method: Microbial ingress method 
Container/closure integrity validation using the microbial challenge method was perfonned 
as per SOP-601.0l(not provided). 

Brief description: Twenty (20) test aiiicles were immersed in two suspensions of B. 
diminuta. Twenty vials served as a negative control. Vacuum is applied to the vessel to 
reduce the pressure to fifteen inches of mercury for thi1iy minutes and vials remained 
irmnersed for an additional 30 minutes after removal of a vacuum. The test aiiicles were 
incubated at 30-35°C for 7 days. The applicant states that breached positive vials were 
used, however, no info1m ation was provided regarding the preparation ofpositive controls 
and the number ofpositive units. 

Acceptance criteria: 
• 	 No evidence of microbial growth is to be observed in any of the test units . 
• 	 Breached positive control units shall be positive for growth. 
• 	 Negative control units shall be negative for growth. 
• 	 Growth promotion testing perfo1med prior to the vacuum test must show growth 

of the challenge organism. 

Results of test perfonned on 08/31/2018 (5 mL vials) and 01/11/2016 (20 mL vials) are 
provided and tabulated below: 

Sample # Positive/# Tested 
Test Units 0/20 
Positive Control positive 
Growth promotion satisfactorv 
Negative Control 0/20 

Note to Reviewer: The applicant has not provided the concentration of the challenge 
microorganism for immersion and growth promotion. Additionally, the applicant has not 
mentioned if the vials were subjected to the proposed (bJ<4I prior to 
CCIT, the type of media filled in the test vials, the number of breached positive vials and 
method to prepai·e breached positive vials. Infonnation will be requested. 

IR#l: 
Regarding the validation ofthe container-closure integrity using microbial immersion method: 
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a) 	 Please indicate whether the units were subjected to the proposed CbH4l 

cycle prior to container/closure integrity validation testing. 
b) 	 The JO mL glass vials described in the Container Closure Integrity test (CCIT) reports 

dated OJ/JJ/20J6 in section 3.2.P.2 ccit-microbial-ingress-20 mm. pdfdiffer from the JO 
mL vialsproposedfor commercialproduction ofthe J0 mL vial drngproductpresentation. 
Additionally, the J3 mm stoppers <bll4f) used for CCIT in section 
3.2.P.2 ccit-microbial-ingress-J3mm.pdfdifferfrom the J3 mm Cbn4· stoppersproposed 
for commercial production of the 5 mL vial drug product presentation. Please indicate 
whether the test vials and stoppers listed in both the reports are identical or equivalent to 
the container and closure proposed for production of the drug product. If the vials and 
stoppers are identical or equivalent to those proposed for production, please provide an 
explanation (e.g., identical neck dimensions) . In the absence ofequivalency, pleaseprovide 
new CCIT studies for the proposed containers and closures. 

c) 	 Please indicate the type ofmedia filled inside the vials. 
d) Please indicate the concentration of the challenge organisms used in the microbial 

immersion test. 
e) Please indicate the concentration ofmicrobial inoculum for growth promotion testing. 
j) Please describe how the positive control units were preparedfor the test and the number 

ofpositive control units used in the test. 

Applicant's Response: 
a) The applicant clarified that the vials used for CCIT were exposed to the proposed 

CbH41 process prior to the container/closure validation testing. Vials were 
~--------
filled with Tryptic Soy Broth and then autoclaved at 121.1°C (250°F) for 20 minutes (data 
provided) . 

Note to Reviewer: The Reviewer notes that the proposed <bH4I parameters 
are <bH4I. However, the applicant has subjected the vials to Cbll4 ' 

No info1m ation will be requested as <b><4f was perfo1m ed. 

b) 	 The applicant states that the neck sizes for the 10-mL vial used for CCIT testing and the 
10-mL vial proposed for Zinc Sulfate Injection, USP are identical. The applicant provides 
a comparison of the neck dimension specifications for the 10-mL (used in CCIT) and 
proposed 10-mL vials. The inner neck diameter of both the vials is 12.45-12.95 mm. 
Additionally, the 13 rmn stoppers >14! used for CCIT are identical 
to the 13 mm <bf<4Jstoppers proposed for commercial production of the 5 
mL vial dmg product presentation. The applicant confinned that both Cbn4· 
and <bH4l are 13 mm, <bH4I stoppers. 

c) 	 The applicant states that the vials were filled with Tryptic Soy Broth (TSB). 

d) 	 The applicant states that the concentration of the challenge organism used in the microbial 
irmnersion test was 9.35 x 108 CFU/mL. The applicant has provided an updated repo1i in 
section 3.2.P.2 to reflect the changes. 

http:12.45-12.95
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e) 	 The applicant states that the concentration of microbial inoculum for growth promotion 

testing was 10-100 CFU. Viable plate counts of 49 CFU/plate and 52 CFU/plate were 
obtained from the two test vials of 10 mL presentation (20-mm neck size and 20-mm 
Stopper) inoculated with the above concentration ofchallenge organisms. The viable plate 
counts of 68 CFU/plate and 78 CFU/plate were obtained from the two test vials of 5 mL 
presentation with a 13-mm neck size and 13-mm stopper inoculated with 10-100 CFU. 

f) 	 Positive contrnls were prepared by inse1iing a piece of capillaiy tubing into a 16-gauge 
needle. The needle was then inse1ied through the rnbber stopper of the media filled 
vial and then subjected to microbial immersion. 

Reviewer' s Assessment: 

The integrity of the proposed container-closure system is validated, and this section was 

concluded adequate following review of the response to the IR above communicated to the 


applicant in letter dated December 19, 2018. 


Acceptable 


Antimicrobial Effectiveness Testing 
Not applicable. 

Reviewer' s Assessment: 

The subject drug product is packaged in a single-dose vial; antimicrobial effectiveness 

testing is not required. 


Acceptable 


P.3 Manufacture 

P.3.1 Manufacturers 

Drug product manufacturing: 


Luitpold Phannaceuticals, fuc. 

One Luitpold Drive, P.O. Box 9001 , Shirley, NY 11967 


Microbiological testing of finished product is also perfo1med at the facility listed below: 

P. 3.3 Description of the Manufacturing Process and Process Controls 
Buildings and Facilities 
(3 .2.P .3.3 .Manf-process-desc-ts-ny.pdf) 

A brief description of the manufacturing building and facilities is provided. 

24 Page(s) tiave 15een Wittitielct in Full as 154 (CCI/TS) immectiately following ttiis page 
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ATTACHMENT I: Final Risk Assessments 

A. 	Final Risk Assessment - NDA 209377 

a) Dmg Product: Zinc Sulfate Injection, USP, 3 mg/mL zinc and 5 mg/mL zinc 

From Initial Risk Identification Review Assessment 

Attribute] 
CQA 

Factors that c.an 
impact the CQA 

Initial 
Risk 

Ranking 
Risk !\'litigation Approach Final Risk Evaluation 

Lifecyde 
Considerations/ 

Comments 

Particulate 
Matter l 

(b)(4) 

I HtoM (b)(4) Particulate matter 
remained within 
acceptable range during 
the stability testing. 

Low 

None 

Bioburden Manufacturing 
environment and 
processes 

M Bioburden is controlled 
in the drug product at 
release and stability. 

Low 

None 

Sterility Sterilization M Sterility is controlled in 
drug product at release 
and stability. 

Low 

None 
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	QUALITY ASSESSMENT 
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	--~~~~~~~~~~~
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	size is <b><> for 5 mg/mLZinc and to <b><for 3 mg/mL zinc injections. The diug product manufacturing process, in-process controls, dmg product release tests and executed batch records were reviewed and deemed satisfacto1y. (See Manufacturing 
	4 
	41 

	Integrated Assessment) 
	(b)(4f 
	ll 
	as we

	Figure
	as the microbiology related atti·ibutes ofthe dmg product specification including bacterial endotoxins, sterility and container closure integrity etc. were reviewed by Dr. Samata Tiwai·i and recommended this NDA for approval based on dmg product sterility assurance. (See the Microbiology review) 
	At low pH, there may be compatibility issues with the glass vial and mbber stopper. The applicant demonstrated that the potential leachables, e.g., <bH l 
	4 

	levels ai·e below PDEs. Aluminum content is conti·olled 
	--~-==-=-~~--=-=~--~~
	-

	to NMT 2500 µg/L. The immediate container was tested for compatibility per USP 
	<660> and met compendia! requirements. Based on the admixture in-use stability study, the dmg product appeai·ed to be compatible with Kabiven and Clinimix E solutions. 
	Facilities: 
	The Office of Process and Facilities (OPF) has made an "Adequate" recommendation for 
	QUALITY ASSESSMENT 
	all chug substance and ch1.1g product manufacturing and testing facilities. (See the .Manufacturing Integrated Assessment review) .
	Environmental Assessment: The applicant requested categorical exclusion for environmental analysis on the basis that this product will not significantly affect the quality ofthe human environment in accordance with Therefore, claim ofa categorical exclusion from the requirements ofan environmental assessment (EA) in accordance with 21 CFR Paii 25.31(a) was deemed acceptable. (See the Drug Product review) 
	21CFR25.15 (c). 

	Labeling: The labels and labeling are reviewed by Dr. Zhengfang Ge and all issues .were satisfactorily resolved from the CMC perspective. (see Labeling Review) .
	C. Lifecycle Management Considerations: None 
	D. Special Product Quality Labeling Recommendations: None 
	E. Final Risk Assessment (see Attachment) 
	F. List of Deficiencies: None 
	Application Technical LeadName andDate: 
	Hitesh Shroff, Ph.D. .Application Technical Lead, Branch V .Division ofNew Dmg Products II .June 20, 2019 .
	35 Page(s) have been Withheld in Full as b4 (CCI/TS) immediately following this page 
	LABEL FOR NDA 209377 
	I. Pl 
	1. Highlights of Prescribing Information 
	(b)(4f 
	Item 
	Item 
	Information 

	Reviewer's Assessment Provided in NDA 
	Product Title (Labeling Review Tool and 21 CFR ~Q!~Z(~(~}_________________________ ---------------------------------------------------
	Proprietaiy name and established 
	ZINC SULFATE INJECTION, 
	Adequate
	USP 
	name 
	USP should not appear on the title in Highlight as per labeling guidance 
	Injection, for intravenous (bf 
	Adequate
	Dosage fo1m, route of 
	\4) 
	I
	administration Con tro11ed diug substance symbol 
	NIA 
	I(ifapplicable) .Dosage Forms and Strengths (Labeling Review Tool and .
	~-~~~Q!=~7-~.K~)l_______________________________________________ 
	Summary of the dosage form and strength 
	Summary of the dosage form and strength 
	Summary of the dosage form and strength 
	Each mL of Zinc Sulfate Injection provides 3 mg of Zinc 
	Adequate 


	This section is not adequate. 
	 USP should be deleted from the title in the highlight 
	2. Section 2 Dosage and Administration 
	Figure
	(b)(-41 
	Item 
	Information Provided in NDA 
	Reviewer's Assessment IB.t:!t:!_!_~~~~!!_~_g_!!_t:~.t:~_I0~!~~-~-~!_QIB_~9-!:~~-Q-~_ll________ 
	Special instructions for product preparation (e.g., 
	Special instructions for product preparation (e.g., 
	Special instructions for product preparation (e.g., 
	Zinc Sulfate Injection must be diluted in a parenteral nutrition solution before 
	Adequate 

	reconstitution, mixing with 
	reconstitution, mixing with 
	administration 

	food, diluting with 
	food, diluting with 
	Admix stability is provided and should be 

	compatible diluents) 
	compatible diluents) 
	used within 24 hours. 

	TR
	Inspect visually for particulate matter~b~ 4) I 

	TR
	Preparation of the injection in parenteral 

	TR
	nutrition is provided 


	This section is adequate. 
	3. Section 3 Dosage Forms and Strengths 
	(b)(4f 
	Item 
	Item 
	Item 
	Information Provided in NDA 
	Reviewer's Assessment 

	l<Refer to Labeling: Review Tool and 21CFR201.57(c)(4)) 
	l<Refer to Labeling: Review Tool and 21CFR201.57(c)(4)) 

	Available dosage fonns 
	Available dosage fonns 
	Injection 
	Adequate 

	Strengths: in meti·ic system 
	Strengths: in meti·ic system 
	30 mg/10 mL, 25 mg/5 mL 
	Adequate 

	Active moiety expression of strength with equivalence statement (if applicable) 
	Active moiety expression of strength with equivalence statement (if applicable) 
	Not provided 
	Adequate The equivalence statement is provided in section 11. However, zinc is presented as zinc sulfate should be noted in this section 

	A description of the identifying characteristics of the dosage fo1ms, including shape, color, coating, scoring, and imprinting, when applicable. 
	A description of the identifying characteristics of the dosage fo1ms, including shape, color, coating, scoring, and imprinting, when applicable. 
	Supplied as 10 ml (5 ml) Pharmacy Bulk Package. Packaged in cartons of 25 vials per carton. (b)(4l 
	Adequate More information provided in section 11 


	This section is not adequate. 
	The description should be modified as follows: 
	• .
	• .
	• .
	30 mg/10 mL (3 mg/mL) of zinc present as zinc sulfate (clear, colorless solution) in a 10 mL Phannacy Bulle Package vial. 

	• .
	• .
	25 mg/5 mL (5 mg/mL) of zinc present as zinc sulfate (clear, colorless solution) in a 5 mL Phannacy Bulle Package vial. 


	4. .Section 11 Description 
	(b)(4J 
	Information Provided in 
	Reviewer's Assessment 
	Figure
	Figure

	NDA (Refer to Labeling Review Tool and 21 CFR 201.57(c)(12), 21 CFR 201.100(b)(5)(iii), 21 CFR 314.94(a)(9)(iii). and 21 CFR 314.94(a)(9)(iv)) Proprietaiy name and 
	NDA (Refer to Labeling Review Tool and 21 CFR 201.57(c)(12), 21 CFR 201.100(b)(5)(iii), 21 CFR 314.94(a)(9)(iii). and 21 CFR 314.94(a)(9)(iv)) Proprietaiy name and 
	Item 

	Figure
	Figure
	Zinc Sulfate Injection 
	Adequate established name 
	Figure
	injection 
	Adequate administration Dosage fo1m and route of 
	Figure
	Each mL of3 mg/mL or 5 
	Not Adequate cIDglmL... Active moiety expression of 
	strength with equivalence 
	'(bl\4! .Strength should be .
	Figure

	Figure
	statement (if applicable) 
	expressed in terms of zinc with equivalence statement to zinc sulfate content per POLC 
	Figure
	recommendation 

	Figure
	Figure
	Figure
	For pai·enteral, otic, and 
	... inactive ingredients: 
	Adequate ophthalmic dosage fonns, 
	Water for injection, q.s.
	include the quantities of all inactive ingredients [see 21 CFR 201.100(b)(5)(iii), 21 CFR 314.94(a)(9)(iii), and 21 CFR 314.94(a)(9)(iv)], listed by USP/NF names (if any) in alphabetical order (USP <1091>) Statement of being sterile (if 
	Figure
	Provided 
	Adequate applicable) Pha1macological/ therapeutic 
	Figure
	parenteral nutrition 
	Adequate class Chemical name, strnctural 
	Figure
	Not provided 
	Not Adequate fo1mula, moleculai· weight Ifradioactive, statement of 
	Figure
	NIA 
	impo1i ant nucleai· characteristics. Other impo1iant chemical or 
	Figure
	Both presentations are 
	Adequate preservative free. 
	physical prope1i ies (such as pKa or pH) 
	The pH range is 2 to 4; pH may be adjusted with sulfuric acid. 
	This section is not adequate. The following revision should be made: 
	• .The dose strength should be based on the content ofzinc with an equivalence statement to express the content of zinc sulfate as follows: 
	o .30 mg/10 mL Pha1macy Bulk Package vial: 
	o .30 mg/10 mL Pha1macy Bulk Package vial: 
	o .30 mg/10 mL Pha1macy Bulk Package vial: 
	o .30 mg/10 mL Pha1macy Bulk Package vial: 

	Each mL contains 3 mg of zinc present as 7.41 mg of zinc sulfate and Water for fujection q.s. 

	o .25 mg/5 mL Pha1macy Bulk Package vial: 
	o .25 mg/5 mL Pha1macy Bulk Package vial: 


	Each mL contains 5 mg of zinc present as 12.32 mg of zinc sulfate and Water for fujection q.s. 
	• .
	• .
	• .
	Add a statement "Zinc Sulfate fujection contains no more than 2500 mcg/L of aluminum". 

	• .
	• .
	Provide molecular and stmctural fo1mula, molecular weight of zinc sulfate 


	5. .Section 16 How Supplied/Storage and Handling 
	(6)(4) 
	Item Information Provided in NDA l<Refer to Labeling: Review Tool and 21 CFR 201.57(c)(17)) Strength of dosage fo1m 30 mg/10 mL, 25 mg/5 mL Available units (e.g., bottles of 100 Cartons of25 vials tablets) Identification of dosage fo1ms, e.g., Injection shape, color, coating, scoring, imprinting, NDC number Special handling (e.g., Dispense in NIA tight and light resistant container as defined in USP) Storage conditions Store at 20° to 25°C (68° to 77°F) [see USP Controlled Room Temperature] Manufacturer/dis
	Item Information Provided in NDA l<Refer to Labeling: Review Tool and 21 CFR 201.57(c)(17)) Strength of dosage fo1m 30 mg/10 mL, 25 mg/5 mL Available units (e.g., bottles of 100 Cartons of25 vials tablets) Identification of dosage fo1ms, e.g., Injection shape, color, coating, scoring, imprinting, NDC number Special handling (e.g., Dispense in NIA tight and light resistant container as defined in USP) Storage conditions Store at 20° to 25°C (68° to 77°F) [see USP Controlled Room Temperature] Manufacturer/dis
	Item Information Provided in NDA l<Refer to Labeling: Review Tool and 21 CFR 201.57(c)(17)) Strength of dosage fo1m 30 mg/10 mL, 25 mg/5 mL Available units (e.g., bottles of 100 Cartons of25 vials tablets) Identification of dosage fo1ms, e.g., Injection shape, color, coating, scoring, imprinting, NDC number Special handling (e.g., Dispense in NIA tight and light resistant container as defined in USP) Storage conditions Store at 20° to 25°C (68° to 77°F) [see USP Controlled Room Temperature] Manufacturer/dis
	Reviewer's Assessment Not Adequate dose strength should be expressed as strength of zinc with equivalence statement to content ofzinc sulfate Adequate Not Adequate Add appearance of the drug product Adequate Not Adequate Add "excursions permitted to 15° to 30°C (59° to 86°F)" Adequate 


	This section is not adequate. The following revision should be made: 
	• .
	• .
	• .
	Dose strength should be expressed as strength of zinc with equivalence statement to the content of zinc sulfate 

	• .
	• .
	Add the appearance of the product as "clear, colorless solution" 

	• .
	• .
	Add "excursions pe1mitted to 15° to 30°C (59° to 86°F) to the storage condition 


	II. Labels: 
	1. .Immediate Container Label 
	Immediate bottle labels for 3 mg/mL and 5 mg/mL are provided. 
	1 Page of Draft [at:>eling tias t:>een Wittitielct in Full as t:>~ (CCI/TS) immectiately following ttiis page 
	Item 
	Proprietaiy name, established name (font size and prominence (21 CFR 201.10(g)(2)) 
	Proprietaiy name, established name (font size and prominence (21 CFR 201.10(g)(2)) 
	Proprietaiy name, established name (font size and prominence (21 CFR 201.10(g)(2)) 
	<6><4l Zinc Sulfate Injection, USP 
	Adequate Prop1ietary name will not be used 

	Dosage sti·ength Active moiety expression of sti·ength with equivalence statement (if applicable), ifspace is available 
	Dosage sti·ength Active moiety expression of sti·ength with equivalence statement (if applicable), ifspace is available 
	30 mg/l OmL (3 mg/mL) 
	Not Adequate Dosage• strength should be expressed as the content of zinc with "*" on the dose strength. • Side panel should provide an equivalence 

	TR
	statement to 

	TR
	the content of 

	TR
	zinc sulfate 


	Net contents 
	"Rx only" displayed prominently on the main panel 
	NDC number (21 CFR 207.35(b )(3)(i)) 
	Lot number and expiration date (21 CFR 201.17) 
	Storage conditions Special handling, e.g., "Dispense in tight and light resistant container as defined in USP". 
	Bai· code (21 CFR 201.25) 
	Name of manufacturer/ dish'ibutor 
	Information Provided in NDA 
	l OmL, 5 mL 
	Provided 
	Provided 
	Provided 
	Store at 20° to 25°C (68° to 77°F) [see USP] For intravenous use 
	(bf(4J 
	I 
	(bf(4J 
	contains no more than 2,500 mcg/L of aluminum Discard unused portion 
	Provided 
	Provided 
	Reviewer 's .Assessment .
	Adequate 
	Adequate 
	Adequate 
	Adequate 
	Not Adequate 
	Add "excursions permitted to 15° to 30°C (59° to 86°F)" 
	Adequate 
	Adequate 
	And others, if space is available 
	And others, if space is available 
	And others, if space is available 
	For intravenous use contains no more than 2,500 mcg/L of aluminum discard unused portion 
	Not Adequate Strength should be expressed as zinc sulfate with equivalence statement to zinc content 


	This section is not adequate. The following revision should be made: 
	. The format of the drug product title should be presented in container and carton labels as follows: 
	o. Zinc Sulfate Injection, USP. 30 mg*/10mL. (3 mg*/mL) of Zinc. 
	o. Zinc Sulfate Injection, USP. 30 mg*/10mL. (3 mg*/mL) of Zinc. 
	o. Zinc Sulfate Injection, USP. 30 mg*/10mL. (3 mg*/mL) of Zinc. 

	o. side panel: “Each mL provide 3 mg of zinc (present as 7.41 mg of zinc 
	o. side panel: “Each mL provide 3 mg of zinc (present as 7.41 mg of zinc 


	sulfate”  Add “excursions permitted to 15° to 30°C (59° to 86°F) to the storage condition  Indicate in the container and carton labels that the drug product is sterile 
	2.. Carton Label 
	Figure
	Item 
	Proprietaiy name, 
	Proprietaiy name, 
	Proprietaiy name, 
	(bl\4j 
	Adequate 

	established name (font size, prominence) 
	established name (font size, prominence) 
	Zinc Sulfate Injection, USP 

	Dosage sti·ength 
	Dosage sti·ength 
	30 mg/lOmL (3 mg/mL) 
	Not Adequate 

	Active moiety expression of sti·ength with equivalence statement (if 
	Active moiety expression of sti·ength with equivalence statement (if 
	25 mg/5 mL (5 mg/mL) 
	Dosage strength should be • expressed as the content of zinc with "*" on the dose 

	applicable) in the side 
	applicable) in the side 
	strength. 

	panel. 
	panel. 
	• Side panel should provide an 

	TR
	equivalence statement to the 

	TR
	content of zinc sulfate 


	Net quantity of dosage fo1m 
	"Rx only" displayed prominently on the main panel 
	Lot number and expiration date 
	Storage conditions Special handling, e.g., "Dispense in tight and light resistant container as defined in USP". 
	Bar code (21CFR 201.25) 
	NDC number (21 CFR 207.35(b )(3)(i)) 
	Manufacturer/ disti·ibutor's name 
	Quantitative ingredient info1m ation (injectables) 
	Statement of being sterile (if applicable) 
	"See package inse1i for dosage infonnation" 
	Information Provided in NDA 
	25Xl0 mL 25X 5 mL 
	Provided 
	Provided 
	Store at 20° to 25°C (68° to 77°F) [see USP] For intravenous use 
	(b)\4) 
	I I 
	J. d with sulfuric acid 
	pH adjuste

	(b)(4J 
	I 
	Discard unused portion 
	Provided 
	Provided 
	Provided 
	Each ml contains: zinc 3 mg, water for injection q.s. pH adjusted with sulfuric 
	(D)\4) 
	acid.1 
	i. 
	Not provided 
	Usual Dosage: see package inse1t 
	Reviewer 's Assessment 
	Adequate 
	Adequate 
	Adequate 
	Not Adequate 
	Add "excursions pe1·mitted to 15° to 30°C (59° to 86°F)" 
	Adequate 
	Adequate 
	Adequate 
	Not Adequate 
	Strength should be expressed as zinc with equivalence statement to zinc sulfate content 
	Not Adequate 
	Indicate in the ca11on label that the drug product is sterile 
	Adequate 
	“Keep out of reach of children” (Required for OTC in CFR. Optional for Rx drugs) 
	“Keep out of reach of children” (Required for OTC in CFR. Optional for Rx drugs) 
	“Keep out of reach of children” (Required for OTC in CFR. Optional for Rx drugs) 
	Not Provided 
	Adequate Optional 


	This section is not adequate. The following revision should be made: 
	. The format of the drug product title should be presented in container and carton labels as follows: 
	o. Zinc Sulfate Injection, USP 
	o. Zinc Sulfate Injection, USP 
	o. Zinc Sulfate Injection, USP 
	o. Zinc Sulfate Injection, USP 

	30 mg*/10mL. mg*/mL) of Zinc. 
	Figure


	o. side panel: “Each mL provide 3 mg of zinc (present as 7.41 mg of zinc 
	o. side panel: “Each mL provide 3 mg of zinc (present as 7.41 mg of zinc 


	sulfate”  Add “excursions permitted to 15° to 30°C (59° to 86°F) to the storage condition  Indicate in the container and carton labels that the drug product is sterile 
	List of Deficiencies: 
	A.. Regarding PI 
	A.. Regarding PI 
	I. Highlights of Prescribing Information 
	. USP should be deleted from the title in the highlight 
	II. Full Prescribing Information 
	For Section 3, “DOSAGE FORMS AND STRENGTHS” 
	. The description should be modified as follows: 
	
	
	
	

	30 mg/10 mL (3 mg/mL) of zinc present as zinc sulfate (clear, colorless solution) in a 10 mL Pharmacy Bulk Package vial. 

	
	
	

	25 mg/5 mL (5 mg/mL) of zinc present as zinc sulfate (clear, colorless solution) in a 5 mL Pharmacy Bulk Package vial. 


	For Section 11, “DESCRIPTION” 
	. The dose strength should be based on the content of zinc with an equivalence statement to express the content of zinc sulfate as follows: 
	
	
	
	

	: Each mL contains 3 mg of zinc present as 7.41 mg of zinc sulfate and Water for Injection q.s.  
	30 mg/10 mL Pharmacy Bulk Package vial


	
	
	

	: Each mL contains 5 mg of zinc present as 12.32 mg of zinc sulfate and Water for Injection q.s.  
	25 mg/5 mL Pharmacy Bulk Package vial



	. Add a statement “Zinc Sulfate Injection contains no more than 2500 mcg/L of aluminum”. 
	. Provide molecular and structural formula, molecular weight of zinc sulfate 
	For Section 16, “HOW SUPPLIED/STORAGE AND HANDLING” 
	. Dose strength should be expressed as strength of zinc with equivalence statement to the content of zinc sulfate 
	 Add the appearance of the product as “clear, colorless solution”  Add “excursions permitted to 15° to 30°C (59° to 86°F) to the storage condition 
	B. Regarding Container/Carton Labels: 
	. The format of the drug product title should be presented in container and carton labels as follows: 
	o. Zinc Sulfate Injection, USP. 30 g*/10mL. (3 mg*/mL) of Zinc. 
	o. Zinc Sulfate Injection, USP. 30 g*/10mL. (3 mg*/mL) of Zinc. 
	o. Zinc Sulfate Injection, USP. 30 g*/10mL. (3 mg*/mL) of Zinc. 

	o. side panel: “Each mL provides 3 mg of zinc (present as 7.41 mg of zinc 
	o. side panel: “Each mL provides 3 mg of zinc (present as 7.41 mg of zinc 


	sulfate), …”  Add “excursion permitted to 15° to 30°C (59° to 86°F) to the storage condition  Indicate in the container and carton labels that the drug product is sterile  Provide mock up for container/carton labels of the 5 mg/mL product 
	Overall Assessment and Recommendation: 
	The labeling and labels are not deemed ready for approval in its present form per 21 CFR 
	314.125 (b)(6) from the CMC labeling perspective until the deficiencies are satisfactorily resolved. 
	Primary Labeling Reviewer Name and Date: 
	Zhengfang Ge, Ph. D. 
	Reviewer, BRANCH V/DIVISION II OFFICE OF NEW DRUG PRODUCT 
	Secondary Reviewer Name and Date (and Secondary Summary, as needed): 
	I agree with Dr. Ge’s assessment and concur with her statement that this application is not ready for 
	approval in its present for per 21 CFR 314.125(b)(6). 
	Moo-Jhong Rhee, Ph. D. 
	Branch Chief, BRANCH V/DIVISION II OFFICE OF NEW DRUG PRODUCT 
	Figure
	Zhengfang Ge 
	Moo Jhong Rhee 
	Digitally signed by Zhengfang Ge Date: 4/08/2019 12:03:47PM GUID: 508da7210002a030e76df4f60ccd142a Digitally signed by Moo Jhong Rhee Date: 4/08/2019 12:29:25PM GUID: 502d0913000029f9798ca689a802fa55 
	Memorandum DEPARTMENT OF HEALTH AND HUMAN SERVICES 
	PUBLIC HEALTH SERVICE FOOD AND DRUG ADMINISTRATION CENTER FOR DRUG EVALUATION AND RESEARCH 
	Date: April 23, 2019 From: Zhengfang Ge, Ph.D. ONDP/Division II/Branch V Through: Moo-Jhong Rhee, Ph.D. 
	Chief, ONDP/Division II/Branch V To: Labeling Review #1 of NDA 209377 Subject: Final labeling/labels 
	The Labeling review #1 has noted the following pending issues: 

	A. Regarding PI 
	A. Regarding PI 
	I. Highlights of Prescribing Information 
	. USP should be deleted from the title in the highlight 
	II. Full Prescribing Information. For Section 3, “DOSAGE FORMS AND STRENGTHS”..
	. The description should be modified as follows: 
	
	
	
	

	30 mg/10 mL (3 mg/mL) of zinc present as zinc sulfate (clear, colorless solution) in a 10 mL Pharmacy Bulk Package vial. 

	
	
	

	25 mg/5 mL (5 mg/mL) of zinc present as zinc sulfate (clear, colorless solution) in a 5 mL Pharmacy Bulk Package vial. 


	For Section 11, “DESCRIPTION” 
	. The dose strength should be based on the content of zinc with an equivalence statement to express the content of zinc sulfate as follows: 
	
	
	
	

	: Each mL contains 3 mg of zinc present as 7.41 mg of zinc sulfate and Water for Injection q.s.  
	30 mg/10 mL Pharmacy Bulk Package vial


	
	
	

	: 
	25 mg/5 mL Pharmacy Bulk Package vial



	Each mL contains 5 mg of zinc present as 12.32 mg of zinc sulfate and Water for Injection q.s.  
	. Add a statement “Zinc Sulfate Injection contains no more than 2500 mcg/L of aluminum”. 
	. Provide molecular and structural formula, molecular weight of zinc sulfate 
	For Section 16, “HOW SUPPLIED/STORAGE AND HANDLING” 
	. Dose strength should be expressed as strength of zinc with equivalence statement to the content of zinc sulfate 
	 Add the appearance of the product as “clear, colorless solution”  Add “excursions permitted to 15° to 30°C (59° to 86°F) to the storage condition 

	B. Regarding Container/Carton Labels: 
	B. Regarding Container/Carton Labels: 
	. The format of the drug product title should be presented in container and carton labels as follows: 
	o. Zinc Sulfate Injection, USP. 30 g*/10mL. (3 mg*/mL) of Zinc. 
	o. Zinc Sulfate Injection, USP. 30 g*/10mL. (3 mg*/mL) of Zinc. 
	o. Zinc Sulfate Injection, USP. 30 g*/10mL. (3 mg*/mL) of Zinc. 

	o. side panel: “Each mL provides 3 mg of zinc (present as 7.41 mg of zinc 
	o. side panel: “Each mL provides 3 mg of zinc (present as 7.41 mg of zinc 


	sulfate), …”  Add “excursion permitted to 15° to 30°C (59° to 86°F) to the storage condition  Indicate in the container and carton labels that the drug product is sterile  Provide mock up for container/carton labels of the 5 mg/mL product 
	And because of these deficiencies, in the Labeling Review #1, this NDA was not recommended for approval from the labeling perspective. 
	In the amendment submitted on 10-April-2019, the applicant accepted all the requests with the following exceptions: 
	1.. Due to a limited amount of space for the 5 mL container labels 
	a.. storage condition for the “excursions permitted to 15° to 30°C (59° to 86°F)” will not be included 
	b. additional change: ) have been deleted to fit the reworded “Each mL 
	provides 5 mg of zinc (present as 12.32 mg of zinc sulfate)” and “Recommended Dose: see prescribing information” Statements. 
	2.. Due to a limited amount of space for the 10 mL container labels, storage condition for the 
	“excursions permitted to 15° to 30°C (59° to 86°F)” will not be included 
	3. To allow enough room for the requested changes, the statement “ ” has been deleted from the 5ml and 10 mL carton labels. Per 
	21 CFR 201.323, the aluminum statement only needs to appear on the container labels. 
	The applicant’s justification for the additional changes on the container/carton labels is adequate. The revised container/carton labels are satisfactory and provided in the Attachment. 
	Recommendation: .This NDA is now recommended for approval from the labeling perspective. .
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	MICROBIOLOGY 
	MICROBIOLOGY 
	NDA: 209377 
	Drug Product Name I Strength: Zinc Sulfate fuj ection, USP, 3 mg/mL and 5 mg/mL, Phaimacy Bulle Package Route ofAdministration: Sterile solution for injection, intrnvenous, single dose Applicant Name: Luitpold Phaimaceuticals, fuc Manufacturing Site: Luitpold Phaimaceuticals, fuc., One Luitpold Drive, P.O. Box 9001 
	Shirley, NY 11967 (b)\4)
	Method ofSterilization: 
	Review Summary: The submission is recommended for approval on the basis of sterility assmance. List Submissions being reviewed: October 12, 2018, October 31, 2018 and Januaiy 18, 2019 Highlight Key Outstanding Issues from Last Cycle: N/A Concise Description Outstanding Issues Remaining: N/A 
	Supporting/Related Documents: .DMF <bH4l and associated Microbiology Reviews <bH4Idoc dated 2/3/2017 .(b>l4Ldoc dated 4/25/2017 (adequate) .
	(adequate) and 

	Remarks Section: Microbiology fufo1mation Requests were issued to the applicant on .December 19, 2018, and the applicant fo1warded responses on Januaiy 18, 2019. .
	S Drug Substance The dmg substance is not the focus of this review (b)(4f 
	--~~~~~~~~~~~~--o 
	Figure
	P.1 Description of the Composition of the Drug Product (Section 3.2.P.1 Description and Composition.pdf) 
	Description of drug product 
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	Zinc Sulfate fujection, USP 3 mg/mL (30 mg/10 mL) and 5 mg/mL (25 mg/5 mL) is a .single dose, clear, colorless and odorless solution. .
	Drug product composition ­Quantitative Coosition ofc Sulfate fujectioUSP is provided the table below: .
	mp
	Zin
	n, 
	in 

	Raw mate1ial 
	Raw mate1ial 
	Raw mate1ial 
	Function 
	Content per mL <Bulk Solution) 
	Content ner 10 mL (Fill size (b)(4lmL) B2 mg

	Zinc Sulfate, USP (Heptahydrate) 
	Zinc Sulfate, USP (Heptahydrate) 
	Active Pha1maceutical Ingredient 
	13.20 mg 

	_Water for Injection, USP (b)(4l 
	_Water for Injection, USP (b)(4l 
	I (b)(4l 
	Q.S. to 1 mL 
	Q.S. to 10 mL 

	Sulfuric Acid, NF 
	Sulfuric Acid, NF 
	pH adjuster 
	Not Applicable 
	Not Applicable 


	Description of container closure system ­The dmg product is packaged as 5 mL and 10 mL in 5 mL and 10 mL vials respectively. .
	Component 
	Component 
	Component 
	10 mL presentation 
	5 mL presentation 

	Vial 
	Vial 
	10 mL, 20 mm (b)(4f Tubular, ( <ll><40 and 
	SmL, 20mm, (b)(4f I -Tubular,~ (b)(41) 

	Stopper 
	Stopper 
	20mm,1 (bf(4~ 
	13 mm,r--<ll> <41 

	Cap 
	Cap 
	20mm,1 (Dl\41 
	l3 mm,1 (b)(41 


	Manufacturer 
	(b)(4 
	Reviewer's Assessment: .The applicant provided an adequate description of the dru2 product composition and the .container closure system designed to maintain product sterility. .
	Acceptable .
	P.2.5 Microbiological Attributes 
	Container/Closure and Package Integrity (Section 3.2.P.2 ccit-microbial-ingress-13mm.pdf and ccit-microbial-ingress-20 mm. pdf) 
	Glass vial and mbber stopper .5 mL Presentation: .The container/closme system used for validation were .
	-----­
	<bl<4l 13 mm stoppers

	•••••(different item # than production) and 5 mL tubular glass vials .I I(same as proposed for production). .10 mL Presentation: .
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	The container/closure system used for validation were <bJ<4f 20 mm stoppers type (bJ<4l (identical item # as production) and 10 mL tubular glass 
	,__via-.--::::=======-::<bJ<;;.d-:-;ferenl"'
	ls~4f;-;(;--:;if:;;:---:t:-fr·omproduction). 
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	Note to Reviewer: The glass vials used in the CCIT study for 10 mL presentation were different components than proposed 10 mL vials for commercial production and the 13 rmn stoppers used for CCIT were not identical (in tenns ofitem #) than proposed for production. Info1m ation will be requested. 
	Test method: Microbial ingress method Container/closure integrityvalidation using the microbial challenge method was perfonned as per SOP-601.0l(not provided). 
	Brief description: Twenty (20) test aiiicles were immersed in two suspensions of B. diminuta. Twenty vials served as a negative control. Vacuum is applied to the vessel to reduce the pressure to fifteen inches of mercury for thi1iy minutes and vials remained irmnersed for an additional 30 minutes after removal of a vacuum. The test aiiicles were incubated at 30-35°C for 7 days. The applicant states that breached positive vials were used, however, no info1mation was provided regarding the preparation ofposit
	Acceptance criteria: 
	• .
	• .
	• .
	No evidence of microbial growth is to be observed in any ofthe test units. 

	• .
	• .
	Breached positive control units shall be positive for growth. 

	• .
	• .
	Negative control units shall be negative for growth. 

	• .
	• .
	Growth promotion testing perfo1med prior to the vacuum test must show growth of the challenge organism. 


	Results oftest perfonned on 08/31/2018 (5 mL vials) and 01/11/2016 (20 mL vials) are provided and tabulated below: 
	Sample 
	Sample 
	Sample 
	# Positive/# Tested 

	Test Units 
	Test Units 
	0/20 

	Positive Control 
	Positive Control 
	positive 

	Growth promotion 
	Growth promotion 
	satisfactorv 

	Negative Control 
	Negative Control 
	0/20 


	Note to Reviewer: The applicant has not provided the concentration of the challenge microorganism for immersion and growth promotion. Additionally, the applicant has not mentioned if the vials were subjected to the proposed (bJ<4I prior to CCIT, the type of media filled in the test vials, the number of breached positive vials and method to prepai·e breached positive vials. Infonnation will be requested. 
	IR#l: 
	Regarding the validation ofthe container-closure integrity using microbial immersion method: 
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	a) .Please indicate whether the units were subjected to the proposed CbH4l cycle prior to container/closure integrity validation testing. 
	b) .The JO mL glass vials described in the Container Closure Integrity test (CCIT) reports dated OJ/JJ/20J6 in section 3.2.P.2 ccit-microbial-ingress-20 mm. pdfdiffer from the JO mL vialsproposedfor commercialproduction ofthe J0 mL vial drngproductpresentation. Additionally, the J3 mm stoppers <bll4f) used for CCIT in section 
	3.2.P.2 ccit-microbial-ingress-J3mm.pdfdifferfrom the J3 mm Cbn4· stoppersproposed for commercial production ofthe 5 mL vial drug product presentation. Please indicate whether the test vials andstoppers listed in both the reports are identical or equivalent to the container and closure proposed for production ofthe drug product. Ifthe vials and stoppers are identical or equivalent to those proposed for production, please provide an explanation (e.g., identical neck dimensions). In the absence ofequivalency,
	c) .Please indicate the type ofmediafilled inside the vials. 
	d) Please indicate the concentration of the challenge organisms used in the microbial immersion test. e) Please indicate the concentration ofmicrobial inoculum for growth promotion testing. j) Please describe how the positive control units were preparedfor the test and the number 
	ofpositive control units used in the test. 
	Applicant's Response: 
	a) The applicant clarified that the vials used for CCIT were exposed to the proposed CbH41 process prior to the container/closure validation testing. Vials were 
	~-------
	-

	filled with Tryptic Soy Broth and then autoclaved at 121.1°C (250°F) for 20 minutes (data provided). 
	Note to Reviewer: The Reviewer notes that the proposed <bHI parameters are <bH4I. However, the applicant has subjected the vials to Cbll4' No info1m ation will be requested as <b><4f was perfo1m ed. 
	4

	b) .The applicant states that the neck sizes for the 10-mL vial used for CCIT testing and the 10-mL vial proposed for Zinc Sulfate Injection, USP are identical. The applicant provides a comparison of the neck dimension specifications for the 10-mL (used in CCIT) and proposed 10-mL vials. The inner neck diameter of both the vials is mm. Additionally, the 13 rmn stoppers >14! used for CCIT are identical to the 13 mm <bf<4Jstoppers proposed for commercial production of the 5 mL vial dmg product presentation. T
	12.45-12.95 
	4

	c) .The applicant states that the vials were filled with Tryptic Soy Broth (TSB). 
	d) .The applicant states that the concentration ofthe challenge organism used in the microbial irmnersion test was 9.35 x 10CFU/mL. The applicant has provided an updated repo1i in section 3.2.P.2 to reflect the changes. 
	8 
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	e) .The applicant states that the concentration of microbial inoculum for growth promotion testing was 10-100 CFU. Viable plate counts of 49 CFU/plate and 52 CFU/plate were obtained from the two test vials of 10 mL presentation (20-mm neck size and 20-mm Stopper) inoculated with the above concentration ofchallenge organisms. The viable plate counts of 68 CFU/plate and 78 CFU/plate were obtained from the two test vials of 5 mL presentation with a 13-mm neck size and 13-mm stopper inoculated with 10-100 CFU. 
	f) .Positive contrnls were prepared by inse1iing a piece of capillaiy tubing into a 16-gauge needle. The needle was then inse1ied through the rnbber stopper of the media filled vial and then subjected to microbial immersion. 
	Reviewer's Assessment: .The integrity of the proposed container-closure system is validated, and this section was .concluded adequate following review of the response to the IR above communicated to the .applicant in letter dated December 19, 2018. .
	Acceptable .
	Antimicrobial Effectiveness Testing Not applicable. 
	Reviewer's Assessment: .The subject drug product is packaged in a single-dose vial; antimicrobial effectiveness .testing is not required. .
	Acceptable .
	P.3 Manufacture .
	P.3.1 Manufacturers .Drug product manufacturing: .
	Luitpold Phannaceuticals, fuc. .One Luitpold Drive, P.O. Box 9001, Shirley, NY 11967 .
	Microbiological testing offinished product is also perfo1med at the facility listed below: 
	Figure
	P. 3.3 Description of the Manufacturing Process and Process Controls Buildings and Facilities 
	(3.2.P.3.3.Manf-process-desc-ts-ny.pdf) 
	A brief description ofthe manufacturing building and facilities is provided. 
	24 Page(s) tiave 15een Wittitielct in Full as 154 (CCI/TS) immectiately following ttiis page 
	Figure
	Neal Sweeney 
	Samata Tiwari 
	Digitally signed by Neal Sweeney Date: 2/06/2019 02:10:40PM GUID: 508da70c00028f5119acd77351f33159 Digitally signed by Samata Tiwari Date: 2/06/2019 12:59:38PM GUID: 560ed1c2009dda98aa6246bf1c7d28e0 
	Figure
	A. .Final Risk Assessment -NDA 209377 a) Dmg Product: Zinc Sulfate Injection, USP, 3 mg/mL zinc and 5 mg/mL zinc 
	ATTACHMENT I: Final Risk Assessments 
	ATTACHMENT I: Final Risk Assessments 
	ATTACHMENT I: Final Risk Assessments 

	TR
	From Initial Risk Identification 
	Review Assessment 

	Attribute] CQA 
	Attribute] CQA 
	Factors that c.an impact the CQA 
	Initial Risk Ranking 
	Risk !\'litigation Approach 
	Final Risk Evaluation 
	Lifecyde Considerations/ Comments 

	Particulate Matter 
	Particulate Matter 
	l (b)(4) I 
	HtoM 
	(b)(4) 
	Particulate matter remained within acceptable range during the stability testing. Low 
	None 

	Bioburden 
	Bioburden 
	Manufacturing environment and processes 
	M 
	Bioburden is controlled in the drug product at release and stability. Low 
	None 

	Sterility 
	Sterility 
	Sterilization 
	M 
	Sterility is controlled in drug product at release and stability. Low 
	None 
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