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1 Executive Summary

1.1 Introduction
Exela Pharma Sciences, LLC submitted NDA 215870 for Fentanyl Citrate 
Injection, USP, an injectable fentanyl formulation in glass vials. The Fentanyl 
Citrate Injection, USP will be available as 2.5 mg/50 mL and 5 mg/100 mL vials.  

This NDA is a 505(b)(2) application and is relying on the Agency’s findings of safety and 
efficacy of Fentanyl Citrate Injection (NDA 01901). No new pharmacology, general 
toxicology, genetic toxicology, reproductive and developmental toxicology, or 
carcinogenicity studies were conducted for this application. All impurities in the drug 
substance and degradants in the drug product are controlled at acceptable levels. The 
formulation does not contain any novel excipients. The Applicant conducted extractable 
and leachable assessments in order to characterize the new container closure for this 
product. 

The Applicant submitted a toxicological risk assessment for thirteen leachables detected 
in the leachable study above the mcg/day threshold. The levels of all leachable 
compounds detected in the leachables study above the mcg/day threshold were 
below the calculated permissible daily exposure levels. The levels of all detected 
leachable compounds are considered acceptable.

From a Pharmacology Toxicology perspective, the proposed product is recommended 
for approval.

1.2 Brief Discussion of Nonclinical Findings
All impurities in the drug substance and degradants in the drug product are controlled at 
acceptable levels. The formulation does not contain any novel excipients.  

The Applicant conducted extractable and leachable assessments on the new container 
closure system including six batches on stability for six and 12-months. The Applicant 
calculated an Analytical Evaluation Threshold (AET) in their extractable and leachables 
assessment of mcg/L, which is considered acceptable. The methods for the 
extractable and leachable assessment are acceptable per the review by the Chemist, Dr 
Mariappan Chelliah. 

Thirteen leachables were identified that exceeded the mcg/day threshold. The 
Applicant submitted a toxicological risk assessment for each leachable. The calculated 
permissible daily exposure levels for each leachable were higher than the total daily 
intake of each leachable and it is concluded that the potential levels of the leachables in 
the drug product do not represent a unique toxicologic concern.  

From a pharmacology toxicology perspective, NDA 215870 is recommended for 
approval.
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1.3 Recommendations

1.3.1 Approvability
The recommendation from pharmacology/toxicology is that NDA 215870 may be 
approved.

1.3.2 Additional Nonclinical Recommendations
None.

1.3.3 Labeling
No changes to the proposed labeling are recommended from pharmacology toxicology.

2 Drug Information

2.1 Drug
CAS Registry Number: 990-73-8
Generic Name: Fentanyl Citrate  

Code Names: Fentanyl

Chemical Name: N-phenyl-N-[1-(2-phenylethyl)-4-piperidinyl] propenamide citric acid 
salt

Molecular Formula/Molecular Weight: C28H26N2O8; MW=528.6 g/mol

Structure: 

Figure 1. Structure of Fentanyl Citrate

Pharmacologic Class: Opioid Agonist (EPC)
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The identified leachables that were > ppb (equivalent to mcg/day) were evaluated 
in silico for mutagenic potential using the EPA T.E.S.T. QSAR analysis. All compounds 
were predicted to be negative for mutagenicity with the exception of 

 which is discussed below. The negative results in the QSAR are 
considered adequate to show that the leachables do not have mutagenic potential. 
Therefore, the levels of the leachables presented in the table above are considered 
acceptable.

Seven volatile, three semi-volatile and three non-volatile leachables were  ppb. Any 
leachable that was ppb was identified and evaluated for its general toxicity 
potential. The Applicant provided risk assessments for each leachable observed at >
ppb and provided Permissible Daily Exposures (PDE) calculations. The calculations and 
acceptability of PDEs are shown below.

Table 10. Acceptability of Leachables Observed at Levels >QT of ppb mcg/day): 
ppb and mcg/day

Maximum concentration 
in leachable studiesCompound CAS #
ppb mcg/day

Acceptable?

Yes
Yes
Yes
Yes
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Toxicologic Risk Assessments 
In the Applicant’s toxicological risk assessment, an in silico mutagenicity assessment 
was submitted for all the leachable compounds at levels ppb/day and all were 
reported to be negative for mutagenic potential, with the exception of 

 which is discussed below. In addition, a Permitted Daily Exposure 
(PDE) was calculated for all leachables included in the toxicological risk assessment. 
This Reviewer established a PDE for each leachable in the toxicological risk 
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3 Studies Submitted

3.1 Studies Reviewed 
The studies in the table below are located in the EDR in eCTD format.

Study Title Study #
Leachable Impurities in Fentanyl Citrate Injection, USP SMRY-001817
Elemental Impurities Risk Assessment for Fentanyl Citrate 
Injection, USP SMRY-001696

QSAR Analysis- T.E.S.T. Results SUP-001942

3.2 Studies Not Reviewed 
All studies submitted to the NDA were reviewed.

3.3 Previous Reviews Referenced 
No previous reviews have been referenced.

4 Pharmacology
Fentanyl is a synthetic phenylpiperidine opioid analgesic which acts as an agonist on 
the mu opioid receptor. The analgesic properties of fentanyl are similar to that of 
morphine and other mu opioids. Fentanyl is more lipid soluble than morphine and is 
roughly 100 times more potent as an analgesic than morphine. Time to peak analgesia 
of fentanyl is rapid and the duration of action is short (Gutstein HB and Akil H, 2006). 
The safety concerns of fentanyl are similar to those of other potent opioids with the 
major concerns being respiratory depression and the potential for abuse. 
No new pharmacology studies were submitted by the Applicant. The Applicant is relying 
on the information in the label of the referenced product Fentanyl Citrate Injection (NDA 
19101, Hikma).

5 Pharmacokinetics/ADME/Toxicokinetics
Mechanism of action: Fentanyl is an opioid agonist which exerts its analgesic effects 
primarily through the mu opioid receptor. 

Drug activity related to proposed indication: Fentanyl is a potent opioid that is lipophilic 
and rapidly crosses the blood brain barrier resulting in a rapid onset of action.  

No new PK, TK, or ADME studies were submitted by the Applicant. The Applicant is 
relying on the information in the label of the referenced product Fentanyl Citrate 
Injection (NDA 19101, Hikma).
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6 General Toxicology
No new general toxicology studies or data were submitted by the Applicant.  

8 Carcinogenicity
No new studies were submitted by the Applicant. The Applicant is relying on the 
information in the label of the referenced product Fentanyl Citrate Injection (NDA 19101, 
Hikma).

9 Reproductive and Developmental Toxicology
No new studies were submitted by the Applicant. The Applicant is relying on the 
information in the label of the referenced product Fentanyl Citrate Injection (NDA 19101, 
Hikma).

10 Special Toxicology Studies
No special toxicology studies were conducted.

11 Integrated Summary and Safety Evaluation
Fentanyl is a well-characterized mu opioid. No pharmacology or toxicology data with 
fentanyl were required for this NDA and no data with fentanyl were submitted. The 
excipients used in the Fentanyl Citrate Injection, USP formulation are all found at higher 
levels in drugs previously approved by FDA for IV use and do not pose any unique 
toxicologic concerns. The impurities/degradants in the drug substance and drug product 
are controlled at acceptable levels. There are no concerns with extractables or 
leachables from the container closure for this product. There are no outstanding 
concerns with this NDA that would preclude approval. The recommendation from 
Pharmacology/Toxicology is that NDA 215870 be approved with no post-marketing 
requirements.
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