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 absent an adequate justification, was 
deemed unacceptable as per ICH Guidance for Industry-Q8(R2) Pharmaceutical Development (for 
details refer to OPQ’s Integrated Quality Assessment, dated November 29, 2018, and CDTL Review, 
dated December 6, 2018).  

2. Product Quality  
 

In the current NDA resubmission, the Applicant addressed the quality deficiency identified in the 
original NDA review by reformulating the drug product to optimize it  

 
This formulation improvement was achieved by optimizing the formulation  

 
 

 The Applicant provided release and stability testing 
data for three batches of the drug product manufactured using the new formulation  

 These batches met specification at release and through the assigned shelf life. In 
addition, the acceptance criteria for impurities in the drug product specification were revised to 
appropriate limits  The assigned shelf life of 20 
months is based on 24 months of long-term stability data for three batches of the reformulated 
drug product. In conclusion, the Applicant has satisfactorily addressed the deficiency listed in the 
Complete Response Letter, dated December 12, 2018. 

 
3. Manufacturing Facilities  

All the facilities are acceptable.  
 
4. Non-Clinical Pharmacology/Toxicology 
 

N/A 
 
5. Clinical Pharmacology 

N/A 
 
6.  Statistical-Evaluation  

N/A 

7. Clinical Studies, and Financial Certification Disclosure 
 

No clinical studies were performed in support of this 505(b)(2) NDA. Financial certifications (Form 
FDA 3454 and Form FDA 3455) are not applicable to this application because no 
bioavailability/bioequivalence studies were performed for the proposed product.  

8. Advisory Committee Meeting  
      N/A 
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9.  Pediatrics, and Other Relevant Regulatory Issues  
 

None of the PREA criteria apply to this application. Hence, the Applicant is exempt from this 
requirement. 

10. Labeling 
 

Per the finalized product label and labeling, the Applicant has incorporated Agency’s all labeling 
recommendations and edits.  

 
11. Risk Benefit Assessment 
 

The current NDA has relied on FDA’s previous finding of safety and efficacy for the Listed Drug (LD) 
i.e., Belcher Pharmaceuticals' Epinephrine Injection USP, 1 mg/mL (reference NDA 205029). The 
Applicant's proposed product is essentially similar to the LD, as it has the same active moiety and 
delivers the same amount of drug to the patient. The proposed indication is the same as currently 
approved for the LD. Hence, the risk-benefit ratio with the proposed product is expected to be 
similar to that for the currently marketed LD. 
 

12. Recommended Regulatory Action  
 

All the reviews of this application recommended approval, and I concur with the review teams. 
Based on the OPQ’s Integrated Quality Review (DARRTS, dated June 30, 2022), an expiry period of 
20 months for the proposed product, stored at controlled room temperature (20°C – 25°C; 68°F – 
77°F) in the proposed commercial container closure system, is granted. 
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 Proposed Use of the Drug Product 

 
Non-Proprietary Name of the 
Drug Product 

Epinephrine Injection, USP 

Active ingredient Epinephrine 

Proposed Indication(s) Epinephrine is a non-selective alpha and beta-adrenergic 
agonist indicated to increase mean arterial blood pressure in 
adult patients with hypotension associated with septic shock. 

Maximum Daily Dose/ 
Duration of Treatment 

For dosage and administration: 
 Add the entire contents of epinephrine prefilled 

syringe to  mL of a 5 percent dextrose containing 
solution. 

 Each mL of this dilution contains 1 mcg of 
epinephrine. 

Infuse epinephrine into a large vein.  
 Intravenous infusion rate of 0.05 mcg/kg/min to 2 

mcg/kg/min, titrated to achieve desired mean arterial 
pressure.  

 Continuous epinephrine infusion is generally required 
over several hours or days until the patient’s 
hemodynamic status improves. 

 

Alternative Methods of 
Administration 

 N/A 

 

2. Quality/Chemistry, Manufacturing and Controls (CMC) 
 
Biopharmaceutics Aspects: The original submission included a request for biowaiver of in vivo 
bioavailability/bioequivalence (BA/BE) study for the proposed product under the provision of 21 CFR 
320.22(b)(1). However, the applicant’s biowaiver request per 21 CFR § 320.22(b)(1) is not feasible, 
because the formulation of the proposed to-be-marketed parenteral drug product is not qualitatively and 
quantitatively (Q1/Q2) the same as that of the listed drug (LD) due to the presence of  
(sodium bisulfite, . Nevertheless, a scientific bridge can be 
established between the proposed drug product and the LD based on 21 CFR 320.24(b)(6). Based on the 
side-by-side comparison, the proposed product and the LD are similar in terms of indication, dosage form, 
and dosage and administration route, concentration, infusion volume and rate at the point of patient 
contact. In addition, the proposed and the LD products are sterile, non-pyrogenic, and colorless solutions 
with similar pH, osmolality, viscosity, and specific gravity. The addition of sodium bisulfite  

and sodium citrate dihydrate and citric acid monohydrate  is not anticipated 
to alter the systemic bioavailability, efficacy, and safety of the proposed drug product. Overall, per 21 
CFR 320.24(b)(6), the applicant’s proposed drug product has been adequately bridged to the LD. Hence, 
an in-vivo bioavailability study, comparing the LD with the proposed drug product, is not needed, and the 
request for biowaiver by the applicant for the proposed product is appropriately justified. 
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quality of the drug product. Specifically, the drug product release specification includes sterility (USP 
<71>), and bacterial endotoxins (USP <85>) testing.  
 
Expiration Date & Storage Conditions: Given that the applicant has not provided any stability data for 
the stability lots of Epinephrine Injection USP, 0.1 mg/mL manufactured  

 no product expiration date can be assigned at this stage.   
 

Assessment of Manufacturing Facilities: The drug substance is proposed to be manufactured by three 
different manufacturers. The office of Process and Facilities has recommended an overall approval for all 
the currently listed manufacturing facilities concerning this NDA. 
 

3. Non-Clinical Pharmacology/Toxicology 
 N/A 
 

4. Clinical Pharmacology 
N/A 

 
5.  Statistical-Evaluation:  
 N/A 

6.  Safety 
N/A 

7. Advisory Committee Meeting  
            N/A 

8. Pediatrics 
N/A           

9. Other Relevant Regulatory Issues  
            N/A 

10. Labeling 
 
A detailed labeling review has not been undertaken for this NDA. Accordingly, the applicant was 
informed that the identified deficiencies preclude a discussion of labeling and post-marketing 
requirements/commitments at this time. Briefly, based on DMEPA's labeling review, the revised syringe 
container label and the carton labeling for Epinephrine Injection USP, Luer-Jet Luer-Lock prefilled 
syringe are acceptable from a medication error perspective. In addition, DMEPA determined that a human 
factors validation study is not needed at this time because: a) the product has over 40 years of marketing 
history b) the healthcare providers have familiarity with the product, and c) the applicant continues to 
monitor all customer complaints through the Management Review Program. The applicant has agreed to 
change the strength presentation to “Epinephrine Injection USP, 1 mg/10 mL (0.1 mg/mL)” in accordance  
with USP General Chapter <7>. It is recommended that the term "single-use" be replaced with the term 
"single-dose" throughout the label and labeling. 
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