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1.   Benefit-Risk Assessment 

 
Benefit‐Risk Integrated Assessment 

 
I concur with Dr. Dezman’s Analysis of Condition and Current Treatment Options. This 
application is for a drug-device combination product designed to deliver 1.5 mg of nalmefene 
hydrochloride in 0.5 mL solution of in a single-use prefilled autoinjector. 
 
The Applicant, Purdue Pharmaceuticals, has submitted an application that relies on the Agency’s 
previous finding of safety and effectiveness for Revex (nalmefene hydrochloride injection), 
NDA 020459. They have submitted data from clinical pharmacology studies that demonstrates 
that, based on dose-normalized area under the curve to infinity (AUCinf), the bioavailability of 
Zurnai Autoinjector was 113% relative to IM injection and 115% relative to IV bolus of 
nalmefene. In addition, the Applicant submitted data to address the onset of action of nalmefene, 
and the generally slow onset of intramuscular and subcutaneous injections. 
 
The safety profile of nalmefene has been previously evaluated, and the additional safety 
information submitted by the Applicant did not identify any safety issues of concern with their 
product. 
 
I concur with the review team’s assessment that this application can be approved at this time, 
with the postmarketing requirements and postmarketing commitments as described in Section 13 
of this review. 
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2.  Background 

The analysis of condition, current therapeutic options, and regulatory background are very well 
documented in Dr. Dezman’s review; please refer to his review for the details. Particularly 
notable items regarding the regulatory history are noted below (reproduced from Dr. Dezman’s 
review). 
 

The Division held a Type B PIND meeting with the Applicant during the pre‐IND stage of development 
on June 19, 2018. The topics discussed that were relevant to this clinical review were how to apply for 
Fast Track designation, how to pick a relevant reference drug (and how to address the unique pediatric 
and reproductive concerns related to nalmefene hydrochloride), how to choose and create the data 
needed to support the device portion of their application (specifications [including needle length], 
reliability testing, storage, human factors).   
 
On June 3rd, 2020, the Applicant requested a Type C meeting. The Agency further clarified how to 
bridge to the Agency’s prior finding of nalmefene hydrochloride’s safety and efficacy, provided initial 
guidance on the Applicant’s choice of using an autoinjector for their product, and described the data 
that would be needed to be submitted to support the addition of MgCl2 (an excipient new to the IM/SC 
route of administration). The Agency stressed the importance of the initial resuscitation period (i.e., 0‐5 
and 0‐10 minutes after administration) and provided guidance on how the Applicant may demonstrate 
their product has overcome known issues with 1) the onset of action of nalmefene hydrochloride and 
2) the generally slow onset of IM/SC injections. The Agency provided guidance on the safety of the 
Applicant’s FIRD protocol.  
 
There was an end‐of‐phase 1 meeting held on October 4th, 2021. The Agency requested the Applicant’s 
FIRD model be revised for safety. The Applicant discussed some of the changes they enacted in their 
FIRD protocol to provide more reliable results (See Section 6.2 for more on this point). It was stated 
that the Agency did not agree the proposed study in healthy recreational opioid users, NAL 1004, 
would adequately explore issues related to precipitated withdrawal. Other topics of discussion included 
proposed nonclinical animal tolerance/toxicology studies, labelling,   
 
The Office of Pharmaceutical Quality held a separate end‐of‐Phase 1 meeting with the Applicant on 
March 31st, 2022. The conversation revolved around how to provide the appropriate data for their 
product’s stability, extractable/leachables, and reliability.  
 
At the pre‐NDA meeting on November 2nd, 2023, the Applicant largely discussed how to divide and 
present the data within the NDA and confirmed the process to apply for Priority Review and the 
505(b)(2) pathway. 

3.  Product Quality   

For complete details regarding the submission, please refer to the review by the Office of 
Pharmaceutical Quality. The review team concluded that adequate information was submitted 
to recommend approval of this application. 
 
The review team’s summary regarding the drug substance is reproduced below: 
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studies may not be appropriately designed to produce a complete extractables profile 
to guide leachables studies. 

 
In order to obtain a complete extractables profile, re-run the extractables studies in 5% 
IPA, 50% IPA, pH 3 and 9 buffer solutions and reflux the samples in each media for 
12-24 hours to achieve an equilibrium. We recommend that you size the components 
or materials (for example, by cutting the samples to smaller pieces, or grinding them) 
to increase the surface area and extraction stoichiometry before extraction. Ensure all 
the limits of quantitation (LOQs) of the reference standards are at or lower than the 
analytical evaluation threshold (AET). In addition, at least a confident level of structural 
identification should be achieved if a confirmation level is not possible as defined in 
USP <1663>. 

 
2. Re-do the leachables studies based on the revised extractables study results. To 

mitigate the interference from the drug product matrix or from low response or low 
recovery of the compound from the drug product matrix, the leachables method should 
be fully validated. If full validation of the leachables methods for all the extractables 
over AET observed in the extractables studies is not possible or feasible, multiple 
representative compounds (≥3) from each chemical class (i.e., antioxidants, 
plasticizers, curing agents, additive degradants, and fatty acids) for volatile, 
semivolatile and non-volatile extractables, should be chosen for method validation. 
Ensure all the limits of quantitation (LOQs) of the reference standards are at or lower 
than the analytical evaluation threshold (AET). 

 
In the IND 137597 EOP2 meeting dated 5/25/2023, Agency recommended, “Evaluate 
at least three batches of your to-be-marketed drug product for leachables and include 
assessments at each timepoint over the course of your stability studies in order to 
identify trends in leachable levels over time (including early middle, and late time 
points). The materials tested should include any secondary container closure systems, 
if present, and be subjected to the same sterilization methods, as appropriate. These 
data are essential to determine the appropriate shelf life of your product”. Therefore, 
your proposal to do leachables testing  is not 
sufficient to obtain a trend of leachables throughout the shelf-lifeof the product. Provide 
leachables study results for the first 3 commercial batches manufactured for the 
assembled auto injector under accelerated and long term conditions following ICH Q1A 
time points (i.e. 0, 3, 6 for accelerated studies and 0, 3, 6, 9, 12, etc. for long term 
stability studies) with validated analytical methods. 

 
3. We acknowledge Method Validation Report for Identification, Assay and Impurities of 

Nalmefene in Nalmefene Hydrochloride Injection in Prefilled Syringe or Autoinjector, 
1.5 mg/0.5 mL by High Performance Liquid Chromatography (HPLC) (DOC No.: 

-REP-2481), we note Table 4 Assay Level Linearity/Accuracy Solutions Results. 
Per FDA guidance “Validation of Chromatographic Methods” available at: 
https://www.fda.gov/regulatory-information/search-fda-guidancedocuments/ reviewer-
guidance-validation-chromatographic-methods, provide accuracy data in triplicate. 

 
There were no outstanding issues regarding the manufacturing facilities or sterility assurance 
that would preclude approval. 
 
I concur with the OPQ review team that the Applicant has submitted adequate information to 
support approval of this application, with the PMC as noted above. 
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4.  Nonclinical Pharmacology/Toxicology 

In their review, Drs. Zhang, Woo, and Mellon noted the following in their discussion of the 
nonclinical findings: 
 

In support of the nalmefene autoinjector, the Applicant submitted several nonclinical toxicology 
studies that evaluated the safety of the higher nalmefene concentration and MgCl2 excipient, 
as well as qualify a drug product degradant specification. The Applicant is seeking approval for 
an adult and pediatric population, 12 years and older. The Applicant has committed to 
conducting two juvenile animal studies (JAS), as PREA PMRs. 
 
The Applicant’s specifications for the drug substance/drug product impurity and residual 
solvents are deemed acceptable. The drug substance specification , 
exceeds ICH Q3A(R2) recommended qualification threshold but is qualified by the 14-day 
repeat-dose and local tolerance studies that evaluated nalmefene, which contained supportive 

 impurity levels. The drug product stability specification  
exceeds the ICH Q3B(R2) recommended qualification threshold. The Applicant submitted a 14-
day IV rat study, local tolerance IM/SC rabbit study, and a (Q)SAR assessment, which were 
reviewed and adequately qualifies the proposed specification . All 
analyzed elemental impurities are within respective parenteral PDEs recommended in ICH 
Q3D. 
 
To support safety of the container closure system, the Applicant submitted an 
extractables/leachables assessment. Issues have been identified by the CMC review team 
regarding the extractables and leachables data. However, given there are no leachable 
compounds identified above the 5 mcg/day threshold, components of the autoinjector have 
been used in other FDA approved products, and that this product is for a life-saving indication, 
the identified issues do not preclude approval and will be addressed through postmarketing 
commitment (PMC) studies. 
 
Systemic and local toxicity of the drug product were evaluated in two GLP 14-day repeat-dose 
general toxicology studies in rats and dogs with IM administration route and in local tolerance 
studies in rats and rabbits with IM or SC administration route. These studies were conducted to 
support the higher nalmefene concentration and the levels of MgCl2 as this excipient. is not 
currently in any FDA approved IM/SC products. 
 
In the 14-day repeat-dose toxicity studies, animals received daily IM injections of nalmefene or 
the vehicle of MgCl2 (0.94%). There were no test article-related adverse systemic effects 
observed at high exposure multiples compared to the human nalmefene exposure after 
administration of two doses (see Table 22 for exposure multiples). Test article-related local 
effects were observed at the IM dosing site, including minimal to mild edema, fibrosis and 
hemorrhage; minimal to marked myofiber necrosis and associated minimal to moderate 
inflammatory changes (mixed cell and/or macrophages). Minimal to mild local effects were 
generally observed in the vehicle (0.94% MgCl2) and the low dose-treated group with similar 
incidence, but there was a dose-related increase in incidence and severity at the mid-dose and 
the high dose groups. The local findings at the mid-dose and the high dose of nalmefene were 
considered exacerbation of vehicle/procedure-related local toxicity. By Day 29, the local 
changes observed on Day 15 had partially or completely resolved. It is noted that these repeat-
dose studies characterized the exaggerated local toxicity profiles given that the nalmefene 
autoinjector is intended for single acute use. 
 
The local safety of the drug product was primarily characterized in acute local tolerance 
studies. In these studies that included a 14-day recovery period, rats or rabbits received a 
single IM or SC administration of saline, several doses of MgCl2 alone or combination of 
MgCl2 and nalmefene. In the local tolerance rat study, minimal to moderate local effects 
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including necrosis, inflammation and hemorrhage were observed at the IM or SC injection site 
across all groups. Recovery of the local effects were observed on Day 15. Test article-related 
minimal to mild local effects were observed at nalmefene concentrations up to 5.2 times and 
2.6 times the clinical nalmefene concentration, respectively; and up to 2.8 times and 5 times 
the clinical MgCl2 concentration, respectively. In the local tolerance rabbit study, minimal to 
mild local effects were observed at the IM or SC dosing site in all treatment groups with 
nalmefene or MgCl2 concentration up to 2.5 times the corresponding clinical concentration. 
These local effects were considered procedure related as opposed to MgCl2 or nalmefene 
related, given that the local findings are commonly seen secondary to injection procedures, 
lacked a dose-response in incidence and severity, and occurred at similar incidence and 
severity across all treatment groups (including the saline group). 
 
Taken together, the submitted pivotal nonclinical studies described above have 
adequately characterized the local and systemic safety of the nalmefene auto-injector. 

 
For additional details, please refer to their review. Their final recommendation was for approval 
of the application with the following postmarketing requirement (PMR) studies: 
 

The following juvenile animal studies are recommended as a PREA PMRs to support the 
clinical pediatric study outlined in the agreed Pediatric Study Plan (PSP). 
 

• Conduct juvenile animal studies in rats to support the initiation of clinical studies in 
pediatric patients from  to less than 12 years of age. This study will evaluate the 
effect of the drug on growth and development, specifically reproductive 
performance/sexual maturation and central nervous system histopathology and long-
term behavioral effects. 
 

• • Conduct study in juvenile rats
This study will evaluate 

the effect of the drug on neuroapoptosis and central nervous system histopathology 
. 

 
I concur with the pharmacology toxicology review team that this can be approved at this time 
with the PMR studies as described above. 
 

5.  Clinical Pharmacology 

The summary of the clinical pharmacology team’s assessment of the application is reproduced 
below. 
 

2.1	Pharmacology	and	Clinical	Pharmacokinetics	
This is a 505(b)(2) NDA application for Zurnai Autoinjector, which relies on the previous 
Agency findings of safety and efficacy for the reference listed drug REVEX (nalmefene 
hydrochloride injection), NDA 020459. Zurnai   is the brand name for the 
nalmefene hydrochloride (HCl) intramuscular (IM) autoinjector that delivers 1.5 mg 
nalmefene base which is equivalent to 1.7 mg nalmefene HCL in 0.5 mL solution. REVEX, 
nalmefene HCl injection, is indicated for the complete or partial reversal of opioid drug 
effects, including respiratory depression, induced by either natural or synthetic opioids. 
REVEX is also indicated in the management of known or suspected opioid overdose. The 
pharmacokinetics (PK) and pharmacodynamics (PD) of Zurnai Autoinjector following IM 
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administration have been characterized in one relative bioavailability study (NAL1005) and 
one pharmacokinetic‐pharmacodynamic (PK‐PD) study (NAL1004) as well as a population PK 
report investigating the effect of body weight and height effect on PK of Zurnai. Additional 
dose‐selection studies (NAL1002 and NAL1003) and simulations of multiple dose 
administrations were also submitted to the NDA. 
 
Mechanism of Action: Nalmefene is a well‐known opioid antagonist that binds to opioid 
receptors and prevents or reverses the effects of opioids, including respiratory depression, 
sedation, and hypotension. 
 
Summary of Pharmacokinetics of Zurnai: Following single IM dose administration of Zurnai 
Autoinjector, quantifiable plasma nalmefene levels were observed at the first time point of 
blood collection at 2.5 minutes (Figure 1). 
 

Figure 1: Pharmacokinetics of nalmefene (mean ± SD) following Zurnai Autoinjector 
administration from relative bioavailability study NAL1005 (A – Left) truncated to the first 
60 minutes; (B – Right) displayed to 24 hours (1440 minutes). 

A 

 

B 

 
Plasma levels of single IM injection of Zurnai were higher at all time points compared to 1 mg 
IM injection of nalmefene (generic nalmefene injection ANDA 212955) in healthy volunteers 
(n=24). In addition, the applicant evaluated PK of 1 mg nalmefene HCl following intravenous 
administration (generic nalmefene injection ANDA 212955) in a subset (n=12) of the healthy 
volunteers. Dose‐normalized peak plasma levels (Cmax) of nalmefene Zurnai Autoinjector 
were higher compared to IM injection and lower compared to IV bolus in study NAL1005 (See 
Table 2 and Table 3). Based on dose‐normalized area under the curve to infinity (AUCinf), 
bioavailability of Zurnai Autoinjector was 113% relative to IM injection and 115% relative to IV 
bolus of nalmefene (See Table 2 and Table 3). 
 
It is anticipated that if the patient does not respond to the first dose, opioid overdose reversal 
products may be administered repeatedly until emergency services arrive. The applicant 
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conducted pharmacokinetic simulations of various scenarios comparing exposure (Cmax and 
AUC) following repeat dose administration of Zurnai autoinjector, IM injection of nalmefene 
or IV bolus of nalmefene. Based on Revex injection (NDA 20459) label, nalmefene exhibited 
dose proportional pharmacokinetics following intravenous administration of 0.5 mg to 2.0 
mg. Kaplan J.L. et al., (1999) evaluated safety of up to four doses of nalmefene following 1 mg 
and 2 mg IV injections administered every five minutes. Since the Kaplan 1999 publication did 
not evaluate pharmacokinetics, the pharmacokinetic simulations helped provide an 
understanding of the bracket for safety. As described in section 4.4.3, many scenarios of 
repeated dose administration were simulated; however, PK parameters from one pertinent 
scenario are presented in the Table 1 below. The PK data from repeat dose simulations 
suggests that following administration of two doses of Zurnai Autoinjector administered 2 
minutes apart, the systemic exposure (both Cmax and AUC) will be below two doses of 2 mg 
IV administered 5 minutes apart. 
 
 
Table 1: Mean ± SD systemic exposure of nalmefene simulated with Zurnai autoinjector and 
nalmefene 2 mg IV injection. 
 

 
 

Pharmacodynamics: Onset of reversal of fentanyl‐induced respiratory depression with Zurnai 
Autoinjector was observed within 2.5 to 5 minutes in the experimental clinical pharmacology 
study NAL1004 conducted in opioid‐experienced, non‐dependent healthy volunteers. 
Naloxone (Narcan nasal spray) was included as a positive‐control or validity measure. 
Maximum reversal effect of nalmefene in reversing respiratory depression was noted in 15 
minutes. OCP’s independent modeling & simulation using a previously developed systems 
pharmacology model further support the applicant’s claim that nalmefene IM 1.5 mg has an 
onset of action at least as fast as naloxone IN 4 mg which is an approved opioid antagonist 
formulation for reversal of opioid overdose in a community setting. 
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Figure 2: Comparison of the pharmacologic effects on minute ventilation (MV) from 
nalmefene IM 1.5 mg and naloxone IN 4 mg in NAL1004. 
Error bars: mean and standard deviation of minute ventilation in the naloxone IN 4 mg group 
(red) and nalmefene IM 1.5 mg group (blue) from the study NAL1004. Solid lines: OCP systems 
pharmacology model simulation of a typical subject. During “infusion 1”, fentanyl IV infusion 
was started at a rate of 5 mcg/min and was stopped when there was a 50% decrease in MV 
for the individual subject. The duration of infusion 1 was adjusted for each individual subject. 
After “infusion 1”, “infusion 2” started at a rate lower than infusion 1. The rate for fentanyl 
infusion in “infusion 2” was calculated according to the Applicant’s prespecified table so that 
the predicted plasma concentration of fentanyl at the end of infusion 1 would be maintained 
during the course of infusion 2. During the study, subjects were breathing air with 
supplemental oxygen at a rate of at least 2 L/min. Ten minutes after the initiation of infusion 
2, IM nalmefene 1.5 mg (blue) or IN naloxone 4 mg (red) was administered (reported as time 
0 in the Figure 2), leading to a recovery (increase) of MV. Twenty minutes after the initiation 
of “infusion 2”, the fentanyl infusion at the “infusion 2” rate was stopped and “infusion 3” 
initiated, which had an even lower infusion rate according to the Applicant’s prespecified 
dosing table (not shown in this review). 
 
OCP’s evaluation also supports that the proposed dose of 1.5 mg nalmefene IM may not 
require titration or re‐administration to significantly decrease the incidence of opioid‐
associated cardiac arrest or brain hypoxia in a community setting, as long as the 1st dose of 
nalmefene is administered early enough (See DARS review appended in 4.3 DARS review:).  
 
Zurnai Autoinjector was not evaluated in any specific populations. Considering the acute 
course of therapy, no dosage adjustment is needed elderly, renal impairment patients, or 
hepatic impairment patients. The basis for the recommendation is reliance on label for 
nalmefene injection. Based on population PK simulations, 12‐ to 17‐year‐old virtual subjects 
with a median weight of 62 kg are expected to have 8% to 27% higher Cmax and 4% to 15% 
higher AUC0‐inf. Such anticipated exposures may not adversely affect safety while providing 
effective plasma nalmefene concentrations and hence Zurnai Autoinjector can be 
administered in adolescent patients without dose adjustment. 
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As noted above, the Division of Applied Regulatory Science within the Office of Clinical 
Pharmacology conducted a modeling and simulation exercise to evaluate the onset of action of 
intramuscularly administered nalmefene IM to intranasal administration of naloxone. 
 
Their conclusions were noted as follows in their review: 

 
OCP’s conducted independent modeling & simulation using a previously developed systems 
pharmacology model to evaluate the onset of action of nalmefene IM 1.5 mg compared to naloxone IN 4 
mg. The analyses support that the onset of action for nalmefene IM 1.5 mg was at least as rapid as 
naloxone IN 4 mg, supporting that this nalmefene product is also appropriate for use in a community 
setting. OCP’s evaluation also supports that the proposed dose of 1.5 mg nalmefene hydrochloride IM is 
unlikely to require titration or re-administration to decrease the incidence of opioid-associated cardiac 
arrest or brain hypoxia in a community setting, as long as the 1st dose of nalmefene was administered 
soon enough. 

 
I concur with the conclusions and recommendations of the clinical pharmacology review team. 

6.  Clinical Microbiology  

The proposed product is not a therapeutic antimicrobial; therefore, clinical microbiology data 
were not required or submitted for this application. 

7.  Clinical/Statistical- Efficacy 

The Applicant did not conduct any clinical trials to support the efficacy of their product. As a 
5050(b)(2) application, the Applicant is relying on the FDA’s finding of efficacy for the listed 
drug, Revex (NDA 20459) 
 

8.  Safety 

The Applicant is relying on the FDA’s finding of safety for the listed drug, Revex (nalmefene 
hydrochloride injection; NDA 020459). However, the Applicant submitted the clinical safety 
data from the clinical pharmacology studies that were supporting this application, Study NAL 
1004 and Study NAL 1005. 
 
The number of subjects exposed to the to-be-marketed product in these two studies is 
summarized in the following table, reproduced from Summary of Clinical Safety. 
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9.  Advisory Committee Meeting  

An advisory committee meeting was not convened for this application as there were no issues 
in this application that required presentation or discussion at an advisory committee meeting.  

10. Pediatrics 

As noted in Dr. Dezman’s review, the Applicant provided simulation data that demonstrated 
that the pharmacokinetics of nalmefene hydrochloride could be extrapolated down to 12 years 
of age. The Division had previously advised the Applicant that efficacy cannot be extrapolated 
for subjects under 12 years of age and that additional PK, safety, and efficacy data would be 
needed to support an indication in < 12 years old. Moreover, nonclinical PK and repeat dose 
toxicity studies will need to be completed prior to initiation of clinical studies in < 12 years 
old. 
 
In consultation with the Pediatric Review Committee (PeRC), the Division agreed to the initial 
pediatric study plan that was submitted with this application.  

11. Other Relevant Regulatory Issues  

Review of the device 
The Executive Summary and recommendations from the CDRH review team indicate that the 
application can be approved with a PMC is noted below. The summary table below is 
reproduced from the CDRH team’s review: 
 

 
The following comment was provided by the CDRH review team regarding one of the 
essential performance requirements (EPRs): 
 

Reliability testing data indicates that cap removal torque is significantly different
 Because pooling data from different  produces non-normal distributions, tolerance 

intervals cannot be computed using routine statistical analysis from pooled samples. The sponsor has 
segregated data for analysis to demonstrate reliability. For cap removal torque, 
the control strategy includes variable testing on release for  
and the final finished combination product. This testing data should also be analyzed per

 to ensure that the reliability specification for this EPR is maintained. 
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The CDRH review team did not identify any outstanding deficiencies that would preclude 
approval of the application, they did have the following recommended postmarketing 
requirement: 

 
Stability testing documents indicate that the 24 month real-time aging study should have been completed 
on July 5, 2024. Provide completed test reports for device EPRs for review by October 5, 2024. Please 
analyze cap removal torque test results  

. 

12. Labeling  

Consultation was obtained from the Division of Medication Error Prevention and Analysis 
(DMEPA) and their comments regarding labeling were conveyed to the Applicant.  
  

13. Postmarketing Requirements 

The Applicant has agreed to the following six post-marketing requirements and commitments. 
 
 

4665-1 Conduct a clinical pharmacokinetic, pharmacodynamic, and safety study of 
Zurnai in pediatric patients aged birth to less than 12 years of age. 

  
The timetable you submitted on August 1, 2024, states that you will conduct this study 
according to the following schedule: 

 
Draft Protocol Submission:  07/2025 
Final Protocol Submission:   12/2025 
Study Completion:   10/2028 
Final Report Submission:  04/2029  

 
4665-2 Conduct a juvenile animal study in rats to support the initiation of clinical 

studies in pediatric patients from 3 years to less than 12 years of age. This study 
will evaluate the effect of the drug on growth and development, specifically 
reproductive performance/sexual maturation and central nervous system 
histopathology and long-term behavioral effects. 

 
The timetable you submitted on August 1, 2024, states that you will conduct this study 
according to the following schedule: 

 
Final Protocol Submission:   01/2024 (Submitted) 
Study Completion:   03/2025 
Final Report Submission:  09/2025 

 
4665-3 Conduct a juvenile animal study in rats to support the initiation of clinical 

studies in pediatric patients from birth to less than 3 years of age. This study 
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will evaluate the effect of the drug on development, specifically neuroapoptosis 
and central nervous system histopathology. 

 
The timetable you submitted on August 1, 2024, states that you will conduct this study 
according to the following schedule: 

 
Final Protocol Submission:   01/2024 (Submitted) 
Study Completion:   03/2025 
Final Report Submission:  09/2025 

 
4665-4 Conduct a 24-month real-time aging study which includes an analysis of cap 

removal torque test results  
, and provide completed test reports for device Essential 

Performance Requirements (EPRs). 
 

The timetable you submitted on August 1, 2024, states that you will conduct this study 
according to the following schedule: 
 

Final Protocol Submission:  02/2024 (Submitted) 
Study Completion:   08/2024 
Final Report Submission:   10/2024 

 
4665-5 Conduct a study or studies to detect any non-volatile, semi-volatile, or volatile 

extractables from the container closure used in this product; then, based on the 
revised results, repeat the leachable studies. 

 
The timetable you submitted on July 22, 2024, states that you will conduct this study 
according to the following schedule: 

 
   Interim Report #1:   12/2025  

(Extractables study and initial leachables timepoint)  
    

Interim Report #2:  12/2026    
(1-,3- and 6-month leachables timepoints)  
  

   Final report submission:  12/2027  
(including 9- and 12-month leachables timepoints) 

 
4665-6 Provide accuracy data in triplicate for the Identification, Assay and Impurities 

of Nalmefene analytical method per the FDA guidance for industry Validation 
of Chromatographic Methods1 for nalmefene in nalmefene hydrochloride 
injection in prefilled syringe or autoinjector, 1.5 mg/0.5 mL by High 
Performance Liquid Chromatography (HPLC).  

 
1 https://www.fda.gov/media/75643/download  
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The timetable you submitted on July 22, 2024, states that you will conduct this study 
according to the following schedule: 

 
Final Report Submission:  06/2025 
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