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MEMORANDUM 
REVIEW OF REVISED LABEL AND LABELING

Division of Medication Error Prevention and Analysis (DMEPA) 
Office of Medication Error Prevention and Risk Management (OMEPRM)

Office of Surveillance and Epidemiology (OSE)
Center for Drug Evaluation and Research (CDER)

Date of This Memorandum: January 6, 2020

Requesting Office or Division: Division of Neurology 2 (DN 2)

Application Type and Number: NDA 211635

Product Name and Strength: Valtoco (diazepam) spray, 5 mg, 10 mg, 15 mg, 20 mg

Applicant/Sponsor Name: Neurelis Inc

OSE RCM #: 2018-2019-3

DMEPA Safety Evaluator: Ebony Whaley, PharmD, BCPPS

DMEPA Team Leader: Lolita White, PharmD

1 PURPOSE OF MEMORANDUM
The Applicant submitted revised Instructions for Use (IFU) on January 3, 2020 for Valtoco. The 
Division of Neurology 2 (DN 2) requested that we review the revised IFUs for Valtoco (Appendix 
A) to determine if they are acceptable from a medication error perspective.  The revisions are in 
response to recommendations that we made during a previous label and labeling review.a 

2  CONCLUSION
The Applicant implemented our recommendations for the IFUs. As such, the IFUs are 
acceptable from a medication error perspective. We have no further recommendations at this 
time. 

a Karpow C. Label and Labeling Memo for Valtoco (NDA 211635). Silver Spring (MD): FDA, CDER, OSE, DMEPA (US); 
2019 DEC 2. RCM No.: 2018-2019-1.
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APPENDIX A. LABEL AND LABELING RECEIVED ON JANUARY 3, 2020
Instructions for Use
\\cdsesub1\evsprod\nda211635\0033\m1\us\5-10-ifu.docx

\\cdsesub1\evsprod\nda211635\0033\m1\us\15-20-ifu.docx 
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M E M O R A N D U M
Department of Health and Human Services

Food and Drug Administration
Center for Drug Evaluation and Research

Date: December 23, 2019

To: Nicholas Kozauer, MD, Director (Acting)
Division of Neurology Products II (DN2)

Through: Dominic Chiapperino, Ph.D., Director
Controlled Substance Staff

From: Alicja Lerner, M.D., Ph.D., Medical Officer 
Controlled Substance Staff

Subject: NDA 211635, IND 112621 
Name: VALTOCO, diazepam intranasal spray-nasal pump, NRL-1
Indication: Treatment of acute repetitive seizures (ARS) in children >6 
years old and adults on stable regimens of antiepileptic drugs (AEDs)
Dosages: 5 mg, 10 mg, 15 mg, and 20 mg 
Sponsor: Neurelis Inc 

Materials reviewed:  NDA submission dated December 10, 2018
 Refuse To File letter dated November 19, 2018
 CSS Information Request sent on December 10, 2018 
 Review by OSE/DEPI, Dr. G. Harbourt, January 12, 2018 (on 

Benzodiazepine protracted withdrawal)
 Review by OSE/DEPI, Dr. A. Secora, August 24, 2019 (on Alprazolam and 

Benzodiazepine abuse)
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I. BACKGROUND

The Division of Neurology Products (DNP) consulted the Controlled Substance Staff (CSS) for 
review of NDA 211635 for VALTOCO, which is being developed for the treatment of acute 
repetitive seizures (ARS) in children and adults.  CSS was requested to provide recommendations 
on VALTOCO labeling and participate as necessary on team meetings related to the NDA review.

The Sponsor is referencing Diastat® (diazepam rectal gel) NDA 020648 as the Listed Drug under 
the 505(b)(2) regulatory pathway for their NDA.

Regulatory history

FDA granted Orphan Designation on November 16, 2015, and Fast Track status was granted on 
December 27, 2016. 

The original NDA 211635 was filed September 20, 2018, but received a Refuse to File letter dated 
November 19, 2018, due to a lack of 12 months of stability data at the initial filing.  It was also 
noted that the CMC section was not sufficiently organized for FDA review. CSS had a number of 
review issues but no filing issues (see section CSS comments for the Refuse to File letter).

The current NDA was resubmitted on December 10, 2018 and was accepted for filing to receive a 
standard application review.

The proposed indication is intermittent use in adults and children six years and older with epilepsy, 
on stable regimens of antiepileptic drugs (AEDs), to control bouts of increased seizure activity 
called acute repetitive seizures (ARS).
The drug will be used as needed. The Sponsor recommends to use VALTOCO nasal spray no more 
frequently than every five days and no more than five times per month (label. Section 9.3 
Dependence).

Diazepam abuse, dependence, and withdrawal

Diazepam was developed in 1963 by Leo Sternbach of Hoffmann-La Roche and has been a well-
known drug of abuse since the 1970s (Clare, 1971, Wood et al., 1974). Diazepam is currently one 
of the most abused benzodiazepines, second only to alprazolam (Review by OSE/DEPI, Dr. A. 
Secora, August 24, 2019). Diazepam is associated with development of physical dependence even 
at therapeutic doses when taken chronically and produces a withdrawal syndrome upon abrupt 
drug discontinuation. Also, protracted withdrawal was observed in a number of patients taking 
diazepam for therapeutic purposes (Review by OSE/DEPI, Dr. G. Harbourt, January 12, 2018, 
Ashton, 1991, SAMHSA), see section Diazepam Abuse Potential and Dependence, page 7.

Diazepam formulated as the nasal spray Valtoco has an as yet uncharacterized abuse potential 
relative to other diazepam formulations such as Valium tablets and Diastat rectal gel.  No abuse-
related studies were conducted with Valtoco.

Reference ID: 4538646
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II. CONCLUSIONS

1. Diazepam is a substance controlled in Schedule IV under the Controlled Substance Act 
(CSA), with known abuse and addiction potential, and dependence as manifested by a well-
characterized withdrawal syndrome. Diazepam and alprazolam are currently the two most 
abused benzodiazepines in the U.S.

2. Valtoco formulation of diazepam as a nasal inhaler has lower Cmax and longer Tmax 
compared to Valium (diazepam oral tablets), and lower Cmax values compared to rectal gel 
Diastat. The relative abuse potential of Valtoco is not known and, therefore, increased 
pharmacovigilance for 3 years will be requested. This will include quarterly updates of 
adverse events related to abuse, misuse, overdose, dependence and withdrawal.

3. Current studies performed under this NDA showed some abuse potential-related adverse 
events such as euphoria and somnolence in healthy subjects and somnolence, sedation, 
anxiety, hallucinations, anterograde amnesia, depression, restlessness, somnambulism in 
seizure patients.

4. The dependence and withdrawal associated with diazepam has been characterized and was 
not further evaluated for this NDA.  A study of abrupt withdrawal cannot be justified in 
seizure patients and the drug is intended to be taken only intermittently.

5. The proposed label’s section 9 Drug Abuse and Dependence  
is outdated.  The label does not provide current information on abuse, dependence, and 
withdrawal syndromes and should be updated according to recommendations in the new 
draft guidance for industry, Drug Abuse and Dependence Section of Labeling for Human 
Prescription Drug and Biological Products — Content and Format (issued July 2019).  See 
labeling recommendations below in section IV.

III. RECOMMENDATIONS

1. Enhanced pharmacovigilance and post-marketing surveillance is recommended for the risks 
of abuse, misuse, dependence, and overdose with the new Valtoco (diazepam nasal spray) 
formulation, for at least 3 years. This will include quarterly updates of adverse events 
related to abuse, misuse, overdose, dependence and withdrawal

2. To update the section 9. Drug abuse and dependence and bring it in alignment with Drug 
Abuse and Dependence Guidance for Industry, July 2019 the following changes in the label 
section 9. Drug abuse and dependence are recommended, see section IV Label.  

IV. LABEL - CSS RECOMMENDATIONS 

1. Additionally, it is recommended that Valtoco and other benzodiazepine carry Warning 
in the section 5 about benzodiazepines addiction, abuse and misuse, below.

Reference ID: 4538646
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WARNINGS AND PRECAUTIONS
5.1 Addiction, Abuse, and Misuse
VALTOCO contains diazepam, a Schedule IV controlled substance. As a benzodiazepine,
VALTOCO exposes users to the risks of addiction, abuse, and misuse. 
Although the risk of addiction in any individual is unknown, it can occur in patients
appropriately prescribed VALTOCO. Addiction can occur at recommended doses and if the
drug is misused or abused.
Assess each patient’s risk for benzodiazepine addiction, abuse, or misuse prior to prescribing
VALTOCO, and monitor all patients receiving VALTOCO for the development of these
behaviors and conditions. Risks are increased in patients with a personal or family history of
substance abuse (including drug or alcohol abuse or addiction) or mental illness (e.g., major
depression). The potential for these risks should not, however, prevent the proper management of
seizures in any given patient. Patients at increased risk may be prescribed benzodiazepines such as
VALTOCO, but use in such patients necessitates intensive counseling about the risks and
proper use of VALTOCO along with intensive monitoring for signs of addiction, abuse, and
misuse.
Benzodiazepines are sought by drug abusers and people with addiction disorders and are subject to
criminal diversion. Consider these risks when prescribing or dispensing VALTOCO.
Strategies to reduce these risks include prescribing the drug in the smallest appropriate quantity
and advising the patient on the proper disposal of unused drug [see Patient Counseling
Information (17)]. Contact local state professional licensing board or state controlled substances
authority for information on how to prevent and detect abuse or diversion of this product.

9. DRUG ABUSE AND DEPENDENCE

9.1. Controlled Substance

VALTOCO contains diazepam,  a Schedule IV controlled substance. 

9.2. Abuse

 

VALTOCO contains diazepam, a sedative with a known potential for abuse. VALTOCO 
nasal spray can be abused in a similar manner as other benzodiazepines, which can lead to 
addiction. VALTOCO, like other benzodiazepines, can be diverted for non-medical use into 
illicit channels for abuse purposes. 

Drug abuse is the intentional non-therapeutic use of a drug , even once, for its 
 psychological or physiological effects. Whereas, misuse is the intentional use of the 

drug for therapeutic purposes by an individual in a way other than prescribed by a health 
care provider, or for whom it was not prescribed.  Abuse of a drug should be differentiated 
from addiction, although abuse may lead to addiction.  Drug addiction, more extreme on the 
spectrum of substance use disorder, is a cluster of behavioral, cognitive, and physiological 

Reference ID: 4538646
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phenomena that develop after repeated substance use and includes: a strong desire to take 
the drug, difficulties in controlling its use, persisting in its use despite harmful consequences, 
a higher priority given to drug use than to other activities and obligations, increased 
tolerance, and sometimes a physical withdrawal. Drug abuse of a substance may occur 
without progression to drug addiction. “Drug-seeking” behavior is very common in persons 
with substance use disorders. 

In the clinical studies with VALTOCO at therapeutic doses, abuse-related adverse events 
included euphoria, somnolence, sedation, anterograde amnesia, depression, anxiety, 
hallucinations, and restlessness.

Abuse and misue of diazepam products, especially prolonged and at higher doses, may result 
in neuropsychiatric and other symptoms including: euphoria, anxiety, depression, 
irritability, restlessness, cognitive and psychomotor impairment, disorientation, paranoia, 
hallucinations, slurred speech, double vision, tremors, nausea or vomiting, loss of appetite, 
and muscle spasms.

9.3. Dependence

Both tolerance and physical dependence can develop during chronic or frequent use of 
diazepam products to treat seizures.  Tolerance is a physiological state characterized by a 
reduced response to a drug after repeated administration (i.e., a higher dose of a drug is 
required to produce the same effect that was once obtained at a lower dose).  

 It is recommended that patients be treated with 
VALTOCO nasal spray no more frequently than every five days and no more than five times per 
month.

VALTOCO is not recommended for chronic, daily use as an anticonvulsant because of the 
potential for development of tolerance to diazepam. Chronic daily use of diazepam may 
increase the frequency and/or severity of tonic clonic seizures, requiring an increase in the 
dosage of standard anticonvulsant medication. In such cases, abrupt withdrawal of chronic 
diazepam may also be associated with a temporary increase in the frequency and/or severity 
of seizures.
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Withdrawal symptoms have occurred following abrupt discontinuance of diazepam. These 
withdrawal symptoms may consist of tremor, abdominal and muscle cramps, vomiting, sweating, 
headache, muscle pain, extreme anxiety, tension, restlessness, confusion and irritability. In severe 
cases, the following symptoms may occur: derealization, depersonalization, hyperacusis, 
numbness and tingling of the extremities, hypersensitivity to light, noise and physical contact, 
hallucinations or epileptic seizures. The more severe withdrawal symptoms have usually been 
limited to those patients who had received excessive doses over an extended period of time. 
Generally milder withdrawal symptoms (e.g., dysphoria and insomnia) have been reported 
following abrupt discontinuance of benzodiazepines taken continuously at therapeutic levels for 
several months. Consequently, after extended therapy, abrupt discontinuation should generally 
be avoided and a gradual dosage tapering schedule followed.

Chronic use (even at therapeutic doses) may lead to the development of physical dependence: 
discontinuation of the therapy may result in withdrawal or rebound phenomena. 

In some patients chronic treatment with diazepam may lead to protracted withdrawal 
symptoms after the drug discontinuation which is characterized by anxiety, depression, 
tinnitus, headache, paresthesias, motor symptoms such as weakness, tremor, muscle twitches, 
ataxia, cognitive dysfunction, and short term memory loss. These withdrawal symptoms may 
persist for weeks and months even with taper at the end of treatment with VALTOCO.

IV. REVIEW AND DISCUSSION. 

A. Diazepam: Abuse, Dependence and Withdrawal

Diazepam Abuse
The abuse of benzodiazepines including diazepam especially prolonged causes a number of 
adverse events including euphoria, anxiety, depression, irritability, restlessness, cognitive and 
psychomotor impairment, impairment of anterograde episodic memory and attention, 
disorientation, paranoia hallucinations, slurred speech, double vision, tremors, nausea or vomiting, 
loss of appetite, muscle spasms (Wolfowitz et al., 1987; Juergens, 1991; Addiction webpages: The 
Recovery Village).

Diazepam Withdrawal Syndrome
Abrupt withdrawal of diazepam even at therapeutic doses may precipitate withdrawal symptoms 
including tremor, abdominal and muscle cramps, vomiting, sweating, headache, muscle pain, 
extreme anxiety, tension, restlessness, confusion, irritability hyperacusis, numbness and tingling of 
the extremities, hypersensitivity to light and sound; more severe symptoms include derealization, 
depersonalization, hallucinations and epileptic seizures (NDA: Mod 2.7.4 Clinical overview). 

Also, protracted withdrawal after the treatment with diazepam was identified (OSE/DEPI review, 
by Dr. G. Harbourt, Jan 12, 2018, Ashton, 1991, SAMHSA, 2010) and consists of a number of 
withdrawal symptoms such tachycardia, tremor, nausea, low appetite, insomnia, muscle spasm and 
pain, constipation, cognitive dysfunction, short term memory loss, tingling in hands and feet, 
extreme fatigue, light sensitivity, tinnitus, hearing loss, and even suicidal ideation, these symptoms 
may last weeks and months and occur even in spite of drug taper. 

Reference ID: 4538646
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Diazepam Rebound
Discontinuation of diazepam may cause increase above pretreatment baseline of symptoms of 
underlying disorder such as anxiety rebound also mood changes, and restlessness may occur.

The risk of withdrawal and rebound phenomena are greater after abrupt discontinuation of 
treatment with diazepam therefore diazepam should be carefully tapered at the end of treatment 
(NDA: Mod 2.7.4 Clinical overview).

V. REFERENCES

1. Ashton H. Protracted withdrawal syndromes from benzodiazepines. J Subst Abuse Treat 
1991; 8(1-2): 19-28.

2. Clare A. W. Diazepam, Alcohol, and Barbiturate. Abuse. British Medical Journal, 1971, 4, 
340

3. Juergens S. Alprazolam and diazepam: addiction potential. J Subst Abuse Treat. 1991;8(1-
2):43-51.

4. Wick JY. The history of benzodiazepines. Consult Pharm. 2013 Sep;28(9):538-48. 
5. Mellor CS, Jain VK. Diazepam withdrawal syndrome: its prolonged and changing nature. 

Can Med Assoc J. 1982 Dec 1;127(11):1093-6.
6. SAMHSA, Substance Abuse and Mental Health Services Administration. Protracted 

Withdrawal.  Substance Abuse Treatment Advisory.  2010; 9(1).
7. Woody GE, O'Brien CP, Greenstein R. Misuse and abuse of diazepam: an increasingly 

common medical problem. Int J Addict. 1975;10(5):843-8.
8. Addiction-related webpages: The Recovery Village.

B. Review of data related to abuse potential and dependence of Valtoco

1. Chemistry
1.1 Substance Information

Drug Substance

Diazepam is a benzodiazepine derivative.
 
Chemical Properties

Chemical name: 7-chloro-1,3-dihydro-1-methyl-5-phenyl-1,4-benzodiazepin-2(3H)-one. acid
Molecular weight: 284.75
Molecular formula: C16H13ClN2O

Diazepam is a colorless to light yellow crystalline compound, insoluble in water.

Reference ID: 4538646
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Structural Formula:

Drug Product 
Valtoco (diazepam nasal spray) is formulated at concentrations of 50, 75, and 100 mg/mL for use 
with a nasal pump spray already in commercial use, with a preset delivery volume of 100 uL per 
actuation. Since one or both nostrils may be used with the available solution concentrations, the 
nasal spray can deliver an intended dose of 5, 10, 15, or 20 mg diazepam.  

Valtoco will be administered by a commercially available Aptar unit-dose spray (UDS) pump at a 
pre-set delivery volume of 100 μL to provide 5 mg, 7.5 mg, and 10 mg of diazepam per actuation.
The prescribed dosage of Valtoco ranges from 5 mg to 20 mg of diazepam, with 15 mg or 20 mg 
doses achievable via the use of two UDS devices.

Composition

Components of Valtoco Intranasal Diazepam Solution Formulation (Table 1, Mod 2.3.P.1)

Inhaler-Unit Dose Nasal Device
The unit dose nasal device comprises a nasal actuator and container holder which are 
manufactured by Aptar Pharma, France, using .

From Figure 3: Diagram of Valtoco Nasal Spray with Device Components (Not to Scale) (Mod 
3.2.P Unit Dose Nasal Device)

Reference ID: 4538646
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From Figure 4: Actuator Drawing, (Mod 3.2.P Unit Dose Nasal Device)

2.     Clinical Pharmacology 
Mechanism of action
Diazepam belongs to groups of benzodiazepines, which are positive allosteric modulators of the 
GABA type A receptors (GABAA). The GABAA receptors are ligand-gated Cl-selective ion 
channels that are activated by GABA, which is the major inhibitory neurotransmitter in the brain. 
Binding of benzodiazepines to this receptor complex facilitates binding of GABA, which in turn 
increases the total conduction of chloride ions across the neuronal cell membrane. This increased 
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Cl ion influx hyperpolarizes the neuron's membrane potential and as a result, the difference 
between resting potential and threshold potential is increased and firing is less likely. 
Diazepam has anticonvulsant properties although exact mechanism of this action is not clear.

3. Clinical Studies 

VALTOCO nasal spray was administered to 428 subjects during all clinical trials, and 190 patients 
with epilepsy.

The Sponsor performed three clinical studies in healthy volunteers (HV): DIAZ.001.01, 
DIAZ.001.02, DIAZ.001.03; and two in epilepsy patients: DIAZ.001.04, DIAZ.001.05 to support 
the indication.

Healthy volunteers’ studies

1. Study DIAZ.001.01. Title: A Three-Period, Three-Treatment, Six-Sequence Randomized 
Crossover Study of the Bioavailability and Pharmacokinetics of Diazepam After Intranasal 
and Intravenous Administration to Healthy Volunteers Under Fasted Conditions

It was Phase 1 study open-label, randomized, three-treatment, three-period, six-sequence crossover 
study to evaluate the bioavailability of diazepam after administration of an intranasal suspension 
10 mg, or an intranasal solution (NRL 1.B), 10 mg, compared to 5 mg administered intravenously. 

Population: 24 healthy subjects

Doses: Diazepam nasal spray, suspension (NRL-1.A), single dose 10 mg; Diazepam nasal spray, 
solution (NRL-1.B), single dose 10 mg; Diazepam IV, 5 mg/mL 3 single doses separated by a 
minimum 2-week washout period.

Neuropsychiatric adverse events: somnolence 4 (14.7%)

2. Study DIAZ.001.02. Title: Pharmacokinetics, dose proportionality, and comparison of one 
and two doses of diazepam after administration of NRL -1 to healthy volunteers

This was Phase 1 study, open-label, randomized, 3 single dose, 3-period, 6-sequence crossover 
study, followed by a fourth 2-dose period.

Population: 36 healthy subjects

Doses: 5 mg, 10 mg, 20 mg and 2 X 10 mg of NRL-1

Neuropsychiatric adverse events: euphoria 3 (8.3%), somnolence 34 (94.4%). 
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3. Study DIAZ.001.03. Title: A Three-Period, Three-Treatment, Six-Sequence Randomized 
Crossover Study of the Bioavailability and Pharmacokinetics of Diazepam After 
Administration of NRL-1, Diastat, and Oral Valium to Healthy Volunteers

It was Phase 1 study to assess the comparative BA of diazepam after IN administration as 
VALTOCO and rectal administration as Diastat under fasted conditions.

Population: 46 healthy subjects

Doses: oral Valium 10 mg, intranasal NRL-1 and Diastat doses 15 and 20 mg depending on weight 

Neuropsychiatric adverse events for NRL-1: somnolence 26 (56%)

Patients with epilepsy

Study DIAZ.001.04. Title: An Open-Label, Repeat Dose Pharmacokinetic Study of
VALTOCO® (diazepam nasal spray) in Epilepsy Subjects under Seizure and Normal Conditions

This was a Phase 1 study to assess the PK of diazepam after single IN doses of VALTOCO during 
the ictal or peri-ictal period.

Population: 57 patients with epilepsy

Doses: IN doses of Valtoco depended on subjects’ weight and were: 5 mg, 10 mg, 15 mg and 20 
mg.

Neuropsychiatric Abuse potential related adverse events: none

Study DIAZ.001.5. Title: An Open-Label, Repeat Dose Pharmacokinetic Study of NRL-1 In 
Epilepsy Subjects Under Seizure and Normal Conditions

It was Phase 3 study to assess the safety of diazepam after repeat IN doses of VALTOCO over a 
12-month period

Population: 153 patients with epilepsy

Doses: doses of 5 mg, 10 mg, 15 mg, or 20 mg of VALTOCO were given according to the 
subjects’ weight

Neuropsychiatric adverse events in safety population N=122: 
 nervous system disorders: somnolence 5 (4.1%), sedation 3 (2.5%), anterograde amnesia 1 

(0.8%)
 psychiatric disorders: depression 3 (2.5%), anxiety 2 (1.6%), hallucinations 1 (0.8%), affect 

lability 1 (0.8%), restlessness 1 (0.8%), insomnia 1 (0.8%), somnambulism 1 (0.8%), sleep 
disorder 1 (0.8%), major depression 1 (0.8%).
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4.1 Human Abuse Potential Studies

No human abuse potential study was conducted.

5. Drug Accountability

The Sponsor stated in response to CSS IR Dec 10 2018 that there were no incidents of missing 
drugs in the studies # DIAZ.001.01, DIAZ.001.02, DIAZ.001.03 or DIAZ.001.04 as these studies 
were conducted in controlled clinical settings with medical professionals dosing the drug.

The DIAZ.001.05 open-label study was still ongoing and to date there is no evidence of drug 
divergence or misuse. More than 115 subjects remained active with Valtoco product. 

6. Overdose, Misuse, Diversion, Abuse 

In the response to CSS IR Dec 10, 2018, the Sponsor stated that there were no reports of abuse such as 
excessive use or use when not treating a seizure or diversion of study drug in the studies # 
DIAZ.001.04 or DIAZ.001.05, also there were no overdoses or intentional misuses reported with 
Valtoco in the healthy volunteer studies # DIAZ.001.01, DIAZ.001.02, and DIAZ.001. 03..
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****Pre-decisional Agency Information**** 
    
Memorandum 
 
Date:  December 20, 2019 
  
To:  Natalie Getzoff/Clinical Reviewer, M.D.  

Division of Neurology II (DN2) 
 
Harold Sano, Regulatory Project Manager, DN2 

  
From:   Koung Lee, Regulatory Review Officer 
  Office of Prescription Drug Promotion (OPDP) 
 
CC: Aline Moukhtara, Team Leader, OPDP 
 Dhara Shah, Regulatory Review Officer, OPDP 
 Sam Skariah, Team Leader, OPDP 
 
Subject: OPDP Labeling Comments for VALTOCO® (diazepam nasal spray) CIV  
 
NDA:  211635 
 

  
In response to the Division of Neurology II’s (DN2) consult request dated December 11, 2018, 
OPDP has reviewed the proposed prescribing information (PI), Medication Guide, Instructions 
for Use (IFU), and carton and container labeling for the original NDA submission for 
VALTOCO® (diazepam nasal spray) CIV. 
 
PI and Medication Guide/IFU: OPDP’s comments on the proposed labeling are based on the 
draft PI received by electronic mail from DN2 on December 6, 2019 and are provided below. 
 
A combined OPDP and Division of Medical Policy Programs (DMPP) review was completed, 
and comments on the proposed Medication Guide and IFU were sent under separate cover on 
December 19, 2019. 

 
Carton and Container Labeling: OPDP has reviewed the attached proposed carton and 
container labeling submitted by the sponsor to the electronic document room on December 6, 
2019, and we do not have any comments.  
 
Thank you for your consult.  If you have any questions, please contact Koung Lee at 240-402-
8686 or Koung.lee@fda.hhs.gov. 

FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion  

Reference ID: 4537621
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Department of Health and Human Services 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

Office of Medical Policy  
 

PATIENT LABELING REVIEW 

 
Date: 

 
December 19, 2019 

 
To: 

 
Harold Sano 
Division of Neurology II (DN2) 

 
Through: 

 
LaShawn Griffiths, MSHS-PH, BSN, RN  
Associate Director for Patient Labeling  
Division of Medical Policy Programs (DMPP) 
 
Marcia Williams, PhD 
Team Leader, Patient Labeling  
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1 INTRODUCTION 
On September 20, 2018, the Applicant submitted an original New Drug Application 
(NDA) for VALTOCO (diazepam nasal spray) however, on November 19, 2018 the 
Agency issued a Refuse to File letter. 
On December 10, 2018, Neurelis, Inc. resubmitted for the Agency’s review a 
505(b)(2) for VALTOCO.   
This collaborative review is written by the Division of Medical Policy Programs 
(DMPP) and the Office of Prescription Drug Promotion (OPDP) in response to the 
requests by the Division of Neurology Products (DNP) on December 14, 2018 and 
December 11, 2018 for DMPP and OPDP, respectively, to review the Applicant’s 
proposedMedication Guide (MG) and Instructions for Use (IFU) for VALTOCO 
(diazepam nasal spray) for nasal use.   
DMPP conferred with the Division of Medication Error, Prevention, and Analysis 
(DMEPA) and a separate DMEPA review of the IFU was completed September 24, 
2019. 

 
2 MATERIAL REVIEWED 

• Draft VALTOCO (diazepam nasal spray) MG and IFUs received on December 
14, 2018, revised by the Review Division throughout the review cycle, and 
received by DMPP and OPDP on December 6, 2019.  

• Draft VALTOCO (diazepam nasal spray) Prescribing Information (PI) received 
on December 14, 2018, revised by the Review Division throughout the review 
cycle, and received by DMPP and OPDP on December 6, 2019. 

• IND 112621 (diazepam nasal spray) IFU DMPP review dated April 17, 2018.  
 

3 REVIEW METHODS 
To enhance patient comprehension, materials should be written at a 6th to 8th grade 
reading level, and have a reading ease score of at least 60%. A reading ease score of 
60% corresponds to an 8th grade reading level.   
Additionally, in 2008 the American Society of Consultant Pharmacists Foundation 
(ASCP) in collaboration with the American Foundation for the Blind (AFB) 
published Guidelines for Prescription Labeling and Consumer Medication 
Information for People with Vision Loss. The ASCP and AFB recommended using 
fonts such as Verdana, Arial or APHont to make medical information more 
accessible for patients with vision loss.  We reformatted the document using the 
Arial font, size 10. 
In our collaborative review of the MG and IFUs we:  

• simplified wording and clarified concepts where possible 

• ensured that the MG and IFUs are consistent with the Prescribing Information 
(PI)  
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• removed unnecessary or redundant information 

• ensured that the MG and IFUs are free of promotional language or suggested 
revisions to ensure that it is free of promotional language 

• ensured that the MG meets the Regulations as specified in 21 CFR 208.20  

• ensured that the MG and IFUs meet the criteria as specified in FDA’s Guidance 
for Useful Written Consumer Medication Information (published July 2006) 

• ensured that the MG and IFUs are consistent with the approved comparator 
labeling where applicable.  

 
4 CONCLUSIONS 

The MG and IFUs are acceptable with our recommended changes. 
 
5 RECOMMENDATIONS 

• Please send these comments to the Applicant and copy DMPP and OPDP on the 
correspondence.  

• Our collaborative review of the MG and IFUs are appended to this memorandum.  
Consult DMPP and OPDP regarding any additional revisions made to the PI to 
determine if corresponding revisions need to be made to the MG and IFUs.   

 Please let us know if you have any questions.  
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MEMORANDUM 
REVIEW OF REVISED LABEL AND LABELING

Division of Medication Error Prevention and Analysis (DMEPA) 
Office of Medication Error Prevention and Risk Management (OMEPRM)

Office of Surveillance and Epidemiology (OSE)
Center for Drug Evaluation and Research (CDER)

Date of This Memorandum: December 16, 2019

Requesting Office or Division: Division of Neurology 2 (DN 2)

Application Type and Number: NDA 211635

Product Name and Strength: Valtoco (diazepam) spray, 5 mg, 10 mg, 15, mg 20 mg

Applicant/Sponsor Name: Neurelis, Inc.

OSE RCM #: 2018-2019

DMEPA Safety Evaluator: Celeste Karpow, PharmD, MPH

DMEPA Team Leader: Lolita White, PharmD

1 PURPOSE OF MEMORANDUM
The Applicant submitted revised container labels and carton labeling received on December 6, 
2019 for Valtoco. The Division of Neurology 2 (DN 2) requested that we review the revised 
container labels and carton labeling for Valtoco (Appendix A) to determine if it is acceptable 
from a medication error perspective.  The revisions are in response to recommendations that 
we made during a previous label and labeling review and label and labeling memorandum.ab 

2 CONCLUSION
The Applicant implemented all of our recommendations for the container labels and carton 
labeling and we have no additional recommendations at this time.

a Karpow C. Label and Labeling Review for Valtoco (NDA 211635). Silver Spring (MD): FDA, CDER, OSE, DMEPA (US); 
2019 SEP 24. RCM No.: 2018-2021 and 2018-2019.
b Karpow C. Label and Labeling Memorandum for Valtoco (NDA 211635). Silver Spring (MD): FDA, CDER, OSE, 
DMEPA (US); 2019 DEC 02. RCM No.: 2018-2019.
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MEMORANDUM 
REVIEW OF REVISED LABEL AND LABELING

Division of Medication Error Prevention and Analysis (DMEPA) 
Office of Medication Error Prevention and Risk Management (OMEPRM)

Office of Surveillance and Epidemiology (OSE)
Center for Drug Evaluation and Research (CDER)

Date of This Memorandum: December 2, 2019

Requesting Office or Division: Division of Neurology Products (DNP)

Application Type and Number: NDA 211635

Product Name and Strength: Valtoco (diazepam) spray, 5 mg, 10 mg, 15, mg 20 mg

Applicant/Sponsor Name: Neurelis, Inc.

OSE RCM #: 2018-2019

DMEPA Safety Evaluator: Celeste Karpow, PharmD, MPH

DMEPA Team Leader: Lolita White, PharmD

1 PURPOSE OF MEMORANDUM
The Applicant submitted revised instructions for use (IFU,) container labels, carton labeling, and 
blister labeling received on October 22, 2019 for Valtoco. The Division of Neurology Products 
(DNP) requested that we review the revised IFU, blister labeling, container labels and carton 
labeling for Valtoco (Appendix A) to determine if it is acceptable from a medication error 
perspective. The revisions are in response to recommendations that we made during a previous 
human factors, label, and labeling review.a 

2 CONCLUSION
The revised IFU, container labels, carton labeling, and blister labeling is unacceptable from a 
medication error perspective for the following reasons: 
Instructions for Use (IFU)

 The statement in step 6 of the IFU for the 15 mg and 20 mg strengths which states, 
 can be 

improved.

a Karpow, C. Human Factors, Label, and Labeling Review for Valtoco (NDA 211635). Silver Spring (MD): FDA, CDER, 
OSE, DMEPA (US); 2019 SEP 24. RCM No.: 2018-2021 and 2018-2019.
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Container label, Blister labeling, Carton labeling, and IFU
 The font color used for the established name is error prone due to  

.

3 RECOMMENDATIONS FOR NEURELIS, INC.
We recommend the following be implemented prior to approval of this NDA:  
Instructions for Use (IFU)

A. Step 6 of the IFU for the the 15 mg & 20 mg strengths does not indicate that the other 
device should be used in the other nostril. We are concerned users might attempt to use 
a device after it has already been actuated posing risk of dose omission or under dose. 
Therefore, we find Step 6 of the IFU for the 15 mg & 20 mg doses can be improved. 
Revise the statement,  

 to read, “Repeat Steps 2-5, using the second VALTOCO device in the other 
nostril, to give the full dose of VALTOCO.”

Container label, Carton labeling, and IFU
B. The  font color used to present the established name  

 We are concerned this  may contribute to wrong 
product medication error. Increase the readability of the established name by choosing 

 to present the established name 
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HUMAN FACTORS, LABEL, AND LABELING REVIEW
Division of Medication Error Prevention and Analysis (DMEPA) 

Office of Medication Error Prevention and Risk Management (OMEPRM)
Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review: September 24, 2019

Requesting Office or Division: Division of Neurology Products (DNP)

Application Type and Number: NDA 211635

Product Name and Strength: Valtoco (diazepam) spray, 5 mg, 10 mg, 15, mg 20 mg

Product Type: Combination Product (Drug-Device)

Rx or OTC: Prescription (Rx)

Applicant Name: Neurelis, Inc. (Neurelis)

FDA Received Date: November 1, 2018

OSE RCM #: 2018-2021 and 2018-2019

DMEPA Safety Evaluator: Celeste Karpow, PharmD, MPH

DMEPA Team Leader: Lolita White, PharmD

DMEPA Associate Director for 
Human Factors:

QuynhNhu Nguyen, MS

DMEPA Associate/Deputy 
Director:

Danielle Harris, PharmD, BCPS
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1 REASON FOR REVIEW

The Division of Neurology Products requested a review of the human factors (HF) validation 
study report and labels and labeling submitted under NDA 211635 for Valtoco (diazepam) nasal 
spray. This is a combination product with a proposed nasal spray device constituent part that is 
intended for the management of refractory patients with epilepsy, on stable regimens of AEDs, 
who require intermittent use of diazepam to control bouts of increased seizures.

1.1 PRODUCT DESCRIPTION

Valtoco (diazepam) nasal spray will be supplied in 5 mg, 10 mg, 15 mg, and 20 mg doses. Each 
carton of Valtoco nasal spray contains two blister packs. Each blister pack contains a single 
dose. For the 5 mg and 10 mg doses, the blister pack contains a single nasal spray device. For 
the 15 mg and 20 mg doses, the blister pack contains a divided dose that is obtained with the 
use of two nasal spray devices (See Appendix A).

1.2 REGULATORY HISTORY RELATED TO THE PROPOSED PRODUCT’S HUMAN FACTORS DEVELOPMENT 
PROGRAM

On December 23, 2011 Neurelis Inc. submitted IND 112621 for Valtoco (diazepam) nasal spray 
intended for management of selected, refractory patients with epilepsy, on stable regimens of 
anti-epileptic drugs (AEDs), who require intermittent use of diazepam to control bouts of 
increased seizures. Valtoco (diazepam) nasal spray was granted Fast Track Designation on 
December 15, 2016. In addition, Valtoco (diazepam) nasal spray has an FDA Orphan Designation 
for this indication.

On August 13, 2015 Neurelis requested a Type C meeting. In the written response issued on 
October 27, 2015, DMEPA recommended Neurelis conduct a comprehensive use-related risk 
analysis of the proposed diazepam nasal spray device in addition to providing a summary of the 
formative studies results and analyses, discussion of changes made to the product’s user 
interface after formative studies, an updated use-related risk analysis of the product, a copy of 
all labels and labeling (including Instructions for Use as an editable Word document) that is 
intended to be tested in the HF validation study, and samples of the to-be-marketed product 
intended to test in the human factors validation study. 

On January 10, 2018, Neurelis submitted the current human factors validation study protocol 
for Agency review. Upon initial Agency review, the Agency issued an information request (IR) on 
February 21, 2018 to clarify key missing components from their submission. In response to this 
IR, Neurelis submitted a preliminary response on February 22, 2018 and a formal response on 
March 8, 2018, respectively. The March 8, 2018 response included a revised human factors 
validation study protocol and a Pilot of Human Factors Validation report. The Agency 
subsequently issued a second IR March 27, 2018 to obtain more information to better inform 
our review of their protocol and received a response on April 3, 2018 (see Appendix E.)
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On May 10, 2018, we completed a review of Neurelis’ HF validation study protocol.a We 
identified deficiencies in the study methodology and communicated them to Neurelis. We note 
Neurelis did not fully implement all our recommendations for the HF validation study protocol 
however we were able to continue our review of the results. We discuss the impact of the 
unaddressed recommendations in Section 3.4 below.

2 MATERIALS REVIEWED 

We considered the materials listed in Table 1 for this review. The Appendices provide the 
methods and results for each material reviewed. 

Table 1. Materials Considered for this Review

Material Reviewed Appendix Section 
(for Methods and Results)

Product Information/Prescribing Information A

Previous DMEPA Reviews B

Human Factors Study C

ISMP Newsletters D – N/A

FDA Adverse Event Reporting System (FAERS)* E – N/A

Other F – N/A

Labels and Labeling G

N/A=not applicable for this review
*We do not typically search FAERS for our label and labeling reviews unless we are aware of 
medication errors through our routine postmarket safety surveillance

3 OVERALL ASSESSMENT OF THE MATERIALS REVIEWED

The sections below provide a summary of the study design and study methodology, 
errors/close calls/use difficulties observed with critical tasks and with the knowledge-based 
assessment (Tables 2 and 3, respectively,) and our analysis to determine if the HF study results 
support the safe and effective use of the proposed product by intended users in the intended 
use environment. We also provide our independent assessment of the labels, labeling, and 
device.

3.1 SUMMARY OF STUDY DESIGN AND METHODOLOGY

The HF validation study included a total of 62 study participants in the following user groups 
which we find to be representative of intended users:

 Lay caregivers who had the opportunity to review the IFU prior to first time use of the 
product (Group A, n = 15, trained)

a Karpow, C. Human Factors Protocol Review for Valtoco (diazepam) Nasal Spray IND 112621. Silver Spring (MD): 
FDA, CDER, OSE, DMEPA (US); 2018 MAY 10. RCM No.: 2018-139.
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 Lay caregivers who did not have the opportunity to review the IFU prior to first time use 
of the product (Group B, n = 16, untrained)

 Healthcare professionals (HCPs) who had the opportunity to review the IFU prior to first 
time use of the product (Group A, n = 16, trained)

 HCPs who did not have the opportunity to review the IFU prior to first time use of the 
product (Group B, n = 15, untrained)

3.2 Use Scenario

Each study participant was informed by the study moderators that the standardized patient, 
portrayed by a medical actor in the study room, was recently diagnosed with epilepsy and had 
been prescribed the “Product.” Participants were then given the “Product” and asked to help 
the patient (e.g. administer the dose). To simulate a stressful environment, Neurelis had 
moderators repeat, “She still needs you to give her the medication as soon as you can” every 30 
seconds until the dose was delivered. We note there is not a standardized method to simulate a 
seizing patient and use environment in HF validation studies; various methods of seizure 
simulation exist with differing costs and differing levels of accessibility. As such, until a 
standardized simulation method is widely available, we anticipate some variation in method. 
We find Neurelis’ seizure simulation technique reasonable, as Neurelis utilized a technique that 
attempted to introduce stressors that might be present in actual use.

3.3 RESULTS AND ANALYSES

Table 2 describes the errors/close calls/use difficulties observed with critical tasks during the 
simulated-use testing, Applicant’s analyses, and DMEPA’s analyses and recommendations. 
Neurelis, Inc. did not propose any mitigation strategies to address the failures identified in the 
study.
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Table 2: Summary and analyses of errors/close calls/use difficulties with critical tasks during simulated use testing
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL = Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Critical 
Tasks 

Number and 
Description of: 
Use 
Errors/Failures, 
Close calls, and 
Use Difficulties

Participant’s Subjective Feedback 
on Use Errors, Close Calls, and 
Use Difficulties

Applicant’s Root 
Cause Analysis (RCA)

Applicant’s Discussion of 
Mitigation Strategies DMEPA’s Analysis and 

Recommendations

Open box 
(OPN)

n = 5 close 
calls 

Three participants struggled 
to determine how to open 
the box because they were 
confused by the instructional 
flap and they did not see an 
indicator of where to open 
the box.

Two participants struggled to 
open the box because the 
adhesive was too strong or it 
was too difficult to open the 
box with one hand while 
stabilizing the patient.

The Applicants’ 
RCA for these close 
calls are:

The three 
participants who 
were confused by 
the instructional 
flap thought the 
instructional flap 
on the front of the 
box provided a way 
to open it. The box 
did not contain an 
indicator of where 
to open it from. 

The root cause for 
the other two 
participants is not 
provided, however, 

No mitigation necessary. 
Participant(s) able to 
eventually deliver a full 
dose.

Based on our review of the use 
related risk analysis (URRA), the 
potential harm associated with 
being unable to open the box is 
“No effect, acute repetitive seizure 
continues.” However, we disagree 
and find this is a rescue medication 
for urgent seizure treatment and 
failure to open the box could lead 
to dose omission or delay of 
therapy, which could result in 
prolonged seizure activity and lead 
to harm.

Our review and interaction with 
the sample packaging did not 
identify any difficulties opening the 
box.

In addition, our conversations with 
the product quality reviewer 
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Table 2: Summary and analyses of errors/close calls/use difficulties with critical tasks during simulated use testing
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL = Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Critical 
Tasks 

Number and 
Description of: 
Use 
Errors/Failures, 
Close calls, and 
Use Difficulties

Participant’s Subjective Feedback 
on Use Errors, Close Calls, and 
Use Difficulties

Applicant’s Root 
Cause Analysis (RCA)

Applicant’s Discussion of 
Mitigation Strategies DMEPA’s Analysis and 

Recommendations

the Applicant notes 
the adhesive 
sealing the box was 
strong and that the 
box could not be 
opened with one 
hand, while 
stabilizing the 
patient with the 
other.

confirms the blisters carton does 
not provide any additional 
protection to the drug; therefore, 
we do not evaluate or set limits for 
adhesion. Thus, we have no 
concern with the strength of the 
adhesive glue. 

Our review of the subjective 
feedback finds one participant 
thought the instructions were on 
the flap and another proposed to 
add an indicator where the box 
should be opened, such as, “Open 
here.” We provide carton labeling 
recommendation #25 in Table 5 to 
address this concern. 

Open 
blister 
pack (PEL)

n = 3 close 
calls

Three participants struggled 
to open the blister pack. 
These participants said they 
either needed two hands, 

The Applicants’ 
root cause analysis 
for these close calls 
confirmed the root 

No mitigation necessary. 
This use event, and 
associated root cause 
would not prevent a user 

Based on our review of the URRA, 
the potential harm associated with 
being unable to open the blister 
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Table 2: Summary and analyses of errors/close calls/use difficulties with critical tasks during simulated use testing
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL = Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Critical 
Tasks 

Number and 
Description of: 
Use 
Errors/Failures, 
Close calls, and 
Use Difficulties

Participant’s Subjective Feedback 
on Use Errors, Close Calls, and 
Use Difficulties

Applicant’s Root 
Cause Analysis (RCA)

Applicant’s Discussion of 
Mitigation Strategies DMEPA’s Analysis and 

Recommendations

which might be difficult to do 
if her partner were not 
available to support the 
patient or the “peel here” 
text was too small. It was also 
mentioned that the tab to 
pull on was too small and the 
adhesive was stronger than 
he expected. Suggested that 
there should be pull tabs on 
all four corners.

cause as identified 
by the participants.  
Participant(s) able 
to eventually 
deliver a full dose. 

from delivering a full dose. 
A minimal delay is not 
expected to result in harm 
to the patient.

pack is, “No effect, acute repetitive 
seizure continues.” 

Our review and interaction with 
the sample packaging did not find 
the adhesive was stronger than 
usual.  

Our review of the participant 
subjective feedback suggests that 
the prominence of the text on the 
blister labeling which instructs 
where to peel the blister backing 
can be improved. Therefore, we 
disagree with the Applicant that no 
mitigation is needed.

We provide blister labeling 
recommendation #21 in Table 5 to 
address this concern. 
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Table 2: Summary and analyses of errors/close calls/use difficulties with critical tasks during simulated use testing
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL = Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Critical 
Tasks 

Number and 
Description of: 
Use 
Errors/Failures, 
Close calls, and 
Use Difficulties

Participant’s Subjective Feedback 
on Use Errors, Close Calls, and 
Use Difficulties

Applicant’s Root 
Cause Analysis (RCA)

Applicant’s Discussion of 
Mitigation Strategies DMEPA’s Analysis and 

Recommendations

Select 
spray site 
(STE)

n = 2 use 
errors

Two participants selected the 
incorrect sites of 
administration. One 
participant indicated that the 
shape of the device and 
device nozzle looked like it 
was designed for an injection. 
The other participant 
indicated that based on the 
shape of the device, he 
assumed it should be 
administered orally. Both 
suggested the carton labeling 
could be improved to show 
the correct route of 
administration.

The sponsor’s root 
cause analysis 
confirmed that 
both use errors 
were attributed to 
confusion related 
to the shape of the 
device and negative 
transfer.   

No mitigation necessary. 

Considered first time use 
potential issue. Back up 
dose is provided in kit.

NOTE: All packaging 
materials and IFU already 
state “  

.

Our review of the URRA notes that 
the potential harm associated with 
selecting and attempting to 
administer the product at a spray 
site other than the mouth or nose 
is, “No effect, acute repetitive 
seizure continues.” The URRA 
indicates that the potential harm 
associated with selecting the 
patient’s mouth as a spray site is, 
“Reduced efficacy possible.” 

We also note that the device 
design prohibits the spray to be 
injected however, we consulted 
the medical officer (MO) and the 
pharmacology reviewer for clinical 
outcomes should the spray be 
administered orally. The MO and 
pharmacology reviewer conclude 
that the harm associated with oral 
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Table 2: Summary and analyses of errors/close calls/use difficulties with critical tasks during simulated use testing
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL = Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Critical 
Tasks 

Number and 
Description of: 
Use 
Errors/Failures, 
Close calls, and 
Use Difficulties

Participant’s Subjective Feedback 
on Use Errors, Close Calls, and 
Use Difficulties

Applicant’s Root 
Cause Analysis (RCA)

Applicant’s Discussion of 
Mitigation Strategies DMEPA’s Analysis and 

Recommendations

administration of the Valtoco nasal 
spray is reduced exposure and 
slower absorption. Given the wide 
therapeutic range of diazepam for 
the proposed indication and a level 
of variability from the PK 
perspective, we find the residual 
risk of wrong route medication 
error to be acceptable, refer to 
section 3.4 Errors which may lead 
to under dose/overdose. 

Our heuristic and expert review of 
the IFU and the carton labeling find 
the graphics can be revised to 
show the entire face and clarify the 
correct route of administration on 
the carton labeling and IFU. 
Therefore, we disagree with the 
Applicant that no mitigation is 
needed. We provide 
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Table 2: Summary and analyses of errors/close calls/use difficulties with critical tasks during simulated use testing
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL = Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Critical 
Tasks 

Number and 
Description of: 
Use 
Errors/Failures, 
Close calls, and 
Use Difficulties

Participant’s Subjective Feedback 
on Use Errors, Close Calls, and 
Use Difficulties

Applicant’s Root 
Cause Analysis (RCA)

Applicant’s Discussion of 
Mitigation Strategies DMEPA’s Analysis and 

Recommendations

recommendation #2 to the IFU 
below in table 5.

Insert 
Valtoco 
device 
(IST)

n = 4 use 
errors 

n = 1 close 
calls

Use Errors

Four participants either did 
not insert nozzle into the 
patient's nostril, did not 
insert it properly, sprayed 
outside of the nostril or did 
not hold the device in the 
patients nose to receive the 
full spray. Of these, one 
participant indicated that she 
knew to insert the nozzle but 
did not realize that she did 
not insert it properly. 
Another participant did not 
notice that the nozzle had 
come out of the patient's 
nostril while attempting to 
administer the device. 

The Applicants’ 
root cause analysis 
for these use errors 
and close calls 
confirmed the root 
cause as identified 
by the participants. 

No mitigation necessary. 

Furthermore, this appears 
to be a first time use error 
and did not result in any 
significant risk to patient. 
Device does not have to 
remain in the nose after 
activation

Our review of the subjective 
feedback indicate that 1 participant 
cited confusion about how far to 
insert the device. Another 
participant did not insert the 
device properly and did not realize 
it. Three (2 use errors and 1 close 
call) participants cited the person 
was moving around during a 
seizure which made it difficult to 
keep the nozzle inserted in the 
person’s nostril for the duration of 
the spray.

Based on the URRA, the potential 
harm associated with failure of this 
task include:
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Table 2: Summary and analyses of errors/close calls/use difficulties with critical tasks during simulated use testing
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL = Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Critical 
Tasks 

Number and 
Description of: 
Use 
Errors/Failures, 
Close calls, and 
Use Difficulties

Participant’s Subjective Feedback 
on Use Errors, Close Calls, and 
Use Difficulties

Applicant’s Root 
Cause Analysis (RCA)

Applicant’s Discussion of 
Mitigation Strategies DMEPA’s Analysis and 

Recommendations

Close Call

One participant reported 
difficulty inserting the nozzle 
into the patient's nostril 
while seizing because the 
nozzle is short.

Of the two participants that 
had use errors and one that 
had close call, these 
participants state they were 
concerned of inserting the 
nozzle while the person was 
moving around during a 
seizure or unsure how far to 
insert the device.

- Not inserting the nozzle fully is 
no impact on dosing and no 
potential harm.

- Physically unable to insert nozzle 
due to patient’s epileptic seizures 
is no dose and “No effect, acute 
repetitive seizure continues”

- Inserts the sprayer at an angle is 
“Angle of spray is suboptimal, 
potentially resulting in an under 
dose and reduced efficacy 
possible.

- Uses excessive force while 
inserting the nozzle is injury to 
patient’s nose.

We considered this risk and 
determined it is not unique to this 
product. We note a similar product 
for a similar indication (e.g. Diastat 
rectal gel packaged in a 2-count 
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Table 2: Summary and analyses of errors/close calls/use difficulties with critical tasks during simulated use testing
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL = Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Critical 
Tasks 

Number and 
Description of: 
Use 
Errors/Failures, 
Close calls, and 
Use Difficulties

Participant’s Subjective Feedback 
on Use Errors, Close Calls, and 
Use Difficulties

Applicant’s Root 
Cause Analysis (RCA)

Applicant’s Discussion of 
Mitigation Strategies DMEPA’s Analysis and 

Recommendations

configuration) may also be wasted 
due to the patient seizing and 
jerking movements similar to the 
wasting of a Valtoco spray. Thus, 
the scenario where a device may 
be administered outside of the 
nostril is possible and the lack of a 
possible 2nd dose is not unique to 
the Valtoco product in this 
population for this indication. 

Based on conversations with the 
medical officer, we note that given 
the wide therapeutic range of 
diazepam for the proposed 
indication and a level of variability 
from the PK perspective, we find 
the residual risk of under dose to 
be acceptable, refer to section 3.4 
Errors which may lead to under 
dose/overdose.
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Table 2: Summary and analyses of errors/close calls/use difficulties with critical tasks during simulated use testing
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL = Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Critical 
Tasks 

Number and 
Description of: 
Use 
Errors/Failures, 
Close calls, and 
Use Difficulties

Participant’s Subjective Feedback 
on Use Errors, Close Calls, and 
Use Difficulties

Applicant’s Root 
Cause Analysis (RCA)

Applicant’s Discussion of 
Mitigation Strategies DMEPA’s Analysis and 

Recommendations

However, based on the simulated 
use scenario (e.g. patient did not 
have jerking movement) our 
review of the participant subjective 
feedback indicates a lack of clarity 
with the graphics surrounding 
proper insertion of the device. 
Therefore, we disagree with the 
Applicant that no mitigation is 
needed. We recommend you 
clarify the step on how to properly 
insert the Valtoco device. We 
provide recommendation #14 to 
the carton labeling and IFU below 
in table 5. 

Administe
r second 
Valtoco 
device 
(SND)

n = 21 use 
errors

n = 1 close call

For the 15 mg dose, 9 
participants did not deliver 
the second spray because 
they thought 1 device = dose 
and the labeling on the 

The Applicants’ 
root cause analysis 
for these use errors 
and close calls 

No mitigation necessary.

Blister packs already state 
that sprayer devices only 
spray one time and two 

The applicant does not provide a 
clinical harm for the failure of this 
task however our assessment of 
the potential harm associated with 
administering the incorrect 
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Table 2: Summary and analyses of errors/close calls/use difficulties with critical tasks during simulated use testing
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL = Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Critical 
Tasks 

Number and 
Description of: 
Use 
Errors/Failures, 
Close calls, and 
Use Difficulties

Participant’s Subjective Feedback 
on Use Errors, Close Calls, and 
Use Difficulties

Applicant’s Root 
Cause Analysis (RCA)

Applicant’s Discussion of 
Mitigation Strategies DMEPA’s Analysis and 

Recommendations

blister package was too small 
and mental model. One of 
these participants said he 
assumed that 1 Valtoco 
device contained a complete 
dose and commented that 
the first line in Step 2 is 
misleading because it 
instructs users to "Remove 1 

" and 
additional instructions to 
remove the second Valtoco 
device are several steps 
below that. Suggested 
modifying text to "Remove 
both Valtoco devices" and 
adding emphasis to text "You 
have not given a full dose 
yet."

confirmed the root 
cause as identified 
by the participants.

sprayers are needed for a 
15 mg dose.

Considered to be a first 
time use issue and back up 
dose (2 more sprayers) are 
included in the kit.

According to the applicant, 
while a technical overdose 
there is no potential for 
significant side effects from 
a 40 mg dose of diazepam. 
The risk benefit favors 
having a backup dose in the 
box even if potential for 
accidental overdose.

Additionally, the blister 
packs already state that 
sprayer devices only spray 
one time.

number of devices for one dose, 
incorrect technique to deliver a 
dose, and attempting to deliver a 
2nd dose using the same device is 
under dose or overdose. 

Our review of the subjective 
feedback indicates that 22 
participants did not deliver the 
second Valtoco dose as intended 
because of negative transfer or 
mental model. 

Our review of the subjective 
feedback also finds that 
participants cite lack of IFU clarity 
and that they were confused with 
the number of devices to 
administer for one dose, the 
technique to deliver the dose (e.g. 
second spray in same nostril, 
priming before use,) and/or 
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Table 2: Summary and analyses of errors/close calls/use difficulties with critical tasks during simulated use testing
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL = Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Critical 
Tasks 

Number and 
Description of: 
Use 
Errors/Failures, 
Close calls, and 
Use Difficulties

Participant’s Subjective Feedback 
on Use Errors, Close Calls, and 
Use Difficulties

Applicant’s Root 
Cause Analysis (RCA)

Applicant’s Discussion of 
Mitigation Strategies DMEPA’s Analysis and 

Recommendations

Six participants administered 
a second spray for a 5 mg 
dose (higher dose than 
intended) because of two 
packages in one box 
indicated to the user that 
they are expected to 
administer both Valtoco 
devices, one for each nostril. 
In addition, the participant 
indicated that the errors 
were related to negative 
transfer and mental model.

Three participants 
administered a second spray, 
but not into the opposite 
nostril for the 15 mg dose 
because mental model. In 
addition, one of these three 
participants stopped reading 

The IFU is very clear for the 
two sprayer dose that one 
is to be administered in 
each nostril  

. Two doses in the same 
nostril also are not of 
concern as the same 
exposure is anticipated 
based on PK studies 
completed

No mitigation necessary 
because the participants 
who attempted to deliver a 
second spray using the 
same Valtoco device for a 
15 mg were able to 
eventually deliver at least a 
partial dose. A minimal 
delay is not expected to 

attempted to administer a 2nd 
spray or dose using the same 
device.

According to the MO given the 
wide therapeutic range of 
diazepam for the proposed 
indication and a level of variability 
from the PK perspective, we find 
the residual risk of under dose and 
overdose errors to be acceptable, 
refer to section 3.4 Errors which 
may lead to under dose/overdose. 

However, our review of the IFU 
finds that step 2 of the IFU for the 
15 mg & 20 mg strengths states, 

 

 
the 

carton for the 15 mg and 20 mg 
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Table 2: Summary and analyses of errors/close calls/use difficulties with critical tasks during simulated use testing
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL = Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Critical 
Tasks 

Number and 
Description of: 
Use 
Errors/Failures, 
Close calls, and 
Use Difficulties

Participant’s Subjective Feedback 
on Use Errors, Close Calls, and 
Use Difficulties

Applicant’s Root 
Cause Analysis (RCA)

Applicant’s Discussion of 
Mitigation Strategies DMEPA’s Analysis and 

Recommendations

after  
 and did not read 

"  the other nostril." 

Two participants attempted 
to deliver second spray using 
the same Valtoco device for a 
15 mg dose because of 
mental model and negative 
transfer. Suggested adding 
text to the IFU informing 
users that "each 1 Valtoco 
device can only be used 
once."

One participant delivered 
two 15 mg doses (4 sprays, 
totaling 30 mg in all; higher 
dose than intended) because 
the box included 4 Valtoco 
devices and she assumed that 

result in harm to the 
patient.

strengths contains 4 nasal sprays 
per carton. In addition, our review 
of the IFU finds it is unclear that 
the 2nd dose should be 
administered in the opposite 
nostril. Therefore, we disagree 
with the Applicant that no 
mitigation is needed.

Our review of the blister labeling, 
carton labeling, and IFU finds that 
the statements and graphics 
instructing the participant to use 2 
Valtoco devices could be revised 
for clarity. We provide 
recommendations #8 and #10 for 
the carton labeling, blister 
labeling, and IFU in Table 5 to 
address these concerns.
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Table 2: Summary and analyses of errors/close calls/use difficulties with critical tasks during simulated use testing
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL = Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Critical 
Tasks 

Number and 
Description of: 
Use 
Errors/Failures, 
Close calls, and 
Use Difficulties

Participant’s Subjective Feedback 
on Use Errors, Close Calls, and 
Use Difficulties

Applicant’s Root 
Cause Analysis (RCA)

Applicant’s Discussion of 
Mitigation Strategies DMEPA’s Analysis and 

Recommendations

all devices equaled one full 
dose.

Close Calls

One participant intended to 
deliver two 15 mg doses (4 
sprays, totaling 30 mg in all) 
but one Valtoco device was 
activated in the air due 
mental model and reported 
confusion about the second 
blister pack because he was 
not sure if he should use four 
Valtoco devices or two 
Valtoco devices.

1.1.1 Knowledge-based Assessment

Table 3 describes the errors/close calls/use difficulties observed with critical tasks during knowledge-based assessment portion 
of the HF validation study, Applicant’s analyses, and DMEPA’s analyses and recommendations. 
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Table 3: Summary and analyses of errors/close calls/use difficulties with knowledge-based assessment 
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL =Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Knowledge 
Based 
Assessment 

Number and 
Description of: 
Failures/ Use Errors, 
Close Calls and Use 
Difficulties

Participant’s Subjective Feedback on Use Errors, 
Close Calls, and Use Difficulties

Applicant’s Root 
Cause Analysis

Applicant’s 
Discussion of 
Mitigation 
Strategies

DMEPA’s Analysis and 
Recommendations

What should 
you do if 
this device is 
dropped? 
(KPR)

n = 15 use errors Ten participants responded they would 
clean the Valtoco device, but not inspect 
for damage because the Valtoco device did 
not seem “breakable” in typical use 
situations or the plunger did not appear 
activated. Four participants would not 
clean or inspect the Valtoco device for 
damage because they were more 
concerned about delivering medication, the 
device did not seem breakable, and the 
plunger did not appear to be pressed in. 
One participant would inspect the Valtoco 
device for damage but would not clean it 
because it would not be contaminated in a 
home environment.

The Applicants’ 
root cause 
analysis for 
these use errors 
confirmed the 
root cause as 
identified by the 
participants. 

No mitigation 
proposed as 
the device is 
not easily 
damaged.

These are 
simply general 
instructions 
and do not 
impact use or 
dose 
delivered.

Based on the URRA, the 
potential harm associated 
with the critical task of 
using a device that has 
been dropped is “broken 
sprayer, unable to deliver 
dose” and “contaminated 
sprayer.” We find that 
“broken sprayer, unable to 
deliver dose” may lead to 
dose omission, and the 
acute repetitive seizure 
continues. 

The potential harm 
associated with using a 
contaminated sprayer is 
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Table 3: Summary and analyses of errors/close calls/use difficulties with knowledge-based assessment 
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL =Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Knowledge 
Based 
Assessment 

Number and 
Description of: 
Failures/ Use Errors, 
Close Calls and Use 
Difficulties

Participant’s Subjective Feedback on Use Errors, 
Close Calls, and Use Difficulties

Applicant’s Root 
Cause Analysis

Applicant’s 
Discussion of 
Mitigation 
Strategies

DMEPA’s Analysis and 
Recommendations

viral infection or patient 
exposure to an infectious 
agent (no breach of device 
integrity.) However, the 
user is not instructed on 
how to mitigate this error 
within the IFU.

Our review of the 
subjective feedback finds 
10 participants thought the 
device “looked secure.” In 
addition, participants note 
that the urgent nature of 
the indication, for 
treatment of acute 
repetitive seizures and the 
sturd  appearance of the 
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Table 3: Summary and analyses of errors/close calls/use difficulties with knowledge-based assessment 
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL =Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Knowledge 
Based 
Assessment 

Number and 
Description of: 
Failures/ Use Errors, 
Close Calls and Use 
Difficulties

Participant’s Subjective Feedback on Use Errors, 
Close Calls, and Use Difficulties

Applicant’s Root 
Cause Analysis

Applicant’s 
Discussion of 
Mitigation 
Strategies

DMEPA’s Analysis and 
Recommendations

device or if it were dropped 
in a home environment, 
would lead them to still use 
a dropped device.

Our review of the IFU notes 
there are no instructions on 
what to do if the device is 
dropped, contaminated, or 
broken. Based on the 
potential for harm 
identified in the URRA, we 
find the user should be 
instructed on what to do if 
the device is dropped. We 
note, the warning and 
instructions for cleaning 
and inspection are not 
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Table 3: Summary and analyses of errors/close calls/use difficulties with knowledge-based assessment 
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL =Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Knowledge 
Based 
Assessment 

Number and 
Description of: 
Failures/ Use Errors, 
Close Calls and Use 
Difficulties

Participant’s Subjective Feedback on Use Errors, 
Close Calls, and Use Difficulties

Applicant’s Root 
Cause Analysis

Applicant’s 
Discussion of 
Mitigation 
Strategies

DMEPA’s Analysis and 
Recommendations

included in the IFU. 
Therefore, we disagree 
with the Applicant that no 
mitigation is needed. We 
provide recommendation 
#4 in Table 5 to address 
this concern.

How should 
the patient 
be 
positioned 
after 
receiving 
the spray? 
(APS)

n = 20 use errors Ten participants reported the patient 
should be positioned on their back as a 
result of negative transfer, mental model 
or unclear graphics and text in the IFU 
about positioning the patient "  

" post-administration, or prior 
EMT or CPR training. Four participants 
reported the patient should be positioned 
on their back or side as a result of negative 
transfer, mental model or unclear graphics 

The Applicants’ 
root cause 
analysis for 
these use errors 
confirmed the 
root cause as 
identified by the 
participants. 

No mitigation 
necessary. 
There are 
multiple 
possible 
actions to be 
taken for 
patient care 
post seizure. 
The IFU is one 

Based on the URRA, the 
potential harm associated 
with failing to position the 
patient on their side after 
administration is choking. 

Our review of the 
subjective feedback notes 
that 20 participants did not 
position the patient on 
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Table 3: Summary and analyses of errors/close calls/use difficulties with knowledge-based assessment 
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL =Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Knowledge 
Based 
Assessment 

Number and 
Description of: 
Failures/ Use Errors, 
Close Calls and Use 
Difficulties

Participant’s Subjective Feedback on Use Errors, 
Close Calls, and Use Difficulties

Applicant’s Root 
Cause Analysis

Applicant’s 
Discussion of 
Mitigation 
Strategies

DMEPA’s Analysis and 
Recommendations

and text in the IFU about positioning the 
patient " " post-
administration, or facility protocol. Two 
participants reported the patient should be 
positioned upright because they thought it 
would be easier for the patient to breathe 
and observations from television. Two 
participants reported the patient should be 
in a comfortable position with their head 
up as a result of negative transfer from 
previously used sinus medication or to 
prevent choking. One participant reported 
the patient should be in a supine position 
based on prior training in paramedic 
school. One participant reported the 
patient should be positioned on their back 

recommended 
course of 
action but 
others are also 
possible and 
correct. 
Neurelis does 
not see 
alternate 
actions to 
make the 
patient 
comfortable 
post seizure as 
a risk to 
subjects.

their side after 
administration due to lack 
of clear instructions in the 
IFU and prior experiences 
treating seizing patients. 

We note the applicant 
revised this text for clarity 
in the IFU to “Keep or move 
the person onto their side, 
facing you, so that you can 
watch them closely.” 
However, we agree with 
the participant subjective 
feedback and find the 
instructions can be further 
revised with the addition of 
a graphic to the IFU. 
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Table 3: Summary and analyses of errors/close calls/use difficulties with knowledge-based assessment 
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL =Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Knowledge 
Based 
Assessment 

Number and 
Description of: 
Failures/ Use Errors, 
Close Calls and Use 
Difficulties

Participant’s Subjective Feedback on Use Errors, 
Close Calls, and Use Difficulties

Applicant’s Root 
Cause Analysis

Applicant’s 
Discussion of 
Mitigation 
Strategies

DMEPA’s Analysis and 
Recommendations

with their head to the side based on prior 
EMT training.

Therefore, we disagree 
with the Applicant that no 
mitigation is needed. We 
provide recommendation 
#5 for the IFU in Table 5 to 
address this concern.

If needed, 
when 
should a 
second dose 
be 
administere
d? (SDS)

n = 28 use errors

n = 1 close call

Nine participants reported to administer a 
second dose after less than 15 minutes due 
to experience with other seizure patients, 
negative transfer from other medications, 
intuition, or assumption that continuing 
seizure activity indicated that the 1st dose 
was insufficient.

Seven participants reported to administer a 
second dose after 15 minutes because the 

The Applicants’ 
root cause 
analysis for 
these use errors 
and close calls 
confirmed the 
root cause as 

No mitigation 
necessary. The 
risk benefit 
favors having a 
back up dose 
in the box 
even if 
potential for 

Based on the URRA, the 
potential harm associated 
with administering a 
second dose immediately, 
after less than 15 minutes, 
or after 15 minutes is risk 
of mild side effects or 
moderate sedation.
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Table 3: Summary and analyses of errors/close calls/use difficulties with knowledge-based assessment 
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL =Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Knowledge 
Based 
Assessment 

Number and 
Description of: 
Failures/ Use Errors, 
Close Calls and Use 
Difficulties

Participant’s Subjective Feedback on Use Errors, 
Close Calls, and Use Difficulties

Applicant’s Root 
Cause Analysis

Applicant’s 
Discussion of 
Mitigation 
Strategies

DMEPA’s Analysis and 
Recommendations

instructions were difficult to locate on the 
IFU, concern about the urgency of the 
seizure, "15 minutes" stood out more than 
the "4 hours".

Three participants reported to administer a 
second dose after immediately because 
they were either not concerned about 
overdosing with just 2 doses, reacting to a 
life or death situation and would not want 
someone to die while reading instructions, 
or if the patient was not moving after the 
dose she would think that she did not give 
enough medication initially.

One participant reported he would check 
with the emergency services team before 
giving another dose based on EMT training. 

identified by the 
participants.

accidental 
overdose.

Instructions 
(IFU) are listed 
on the insert 
IFU (inside 
blister)  

This is not 
instructed by 
common 
practice for 
other products 
used in this 
situation. 

Our review of the 
subjective feedback 
indicates that participants 
would administer a second 
dose immediately, after 
less than 15 minutes, or 
after 15 minutes based on 
mental model, were unable 
to find the 4 hour 
frequency for a repeat dose 
in the IFU, or would check 
with the emergency 
services, the doctor, or 
emergency services. 

We note the participants 
were confused by the 
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Table 3: Summary and analyses of errors/close calls/use difficulties with knowledge-based assessment 
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL =Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Knowledge 
Based 
Assessment 

Number and 
Description of: 
Failures/ Use Errors, 
Close Calls and Use 
Difficulties

Participant’s Subjective Feedback on Use Errors, 
Close Calls, and Use Difficulties

Applicant’s Root 
Cause Analysis

Applicant’s 
Discussion of 
Mitigation 
Strategies

DMEPA’s Analysis and 
Recommendations

When asked, was able to locate and 
comprehend the relevant instruction in the 
IFU.

One participant reported that after 5 
minutes, the patient would be transported 
to ER or would administer a second dose 
based on doctor's recommendation based 
on common seizure procedure at their 
facility. When asked, was able to locate the 
relevant instruction in the IFU but 
commented that the wording was 
confusing. Said that term "pack" is 
ambiguous (i.e. is unsure if this refers to a 
box or blister.) Suggested re-phrasing to 
"the other pack." Additionally, commented 
that there seem to be conflicting 
instructions regarding if a second dose 

Diazepam is 
relatively safe 
and repeat 
dosing 
allowed.

presentation of the IFU 
statement, “The healthcare 
provider may prescribe 
another dose of VALTOCO 
nasal spray to be given 4 
hours after the first dose, 

 
” which led 

to failure of this task.

Given the wide therapeutic 
range of diazepam for the 
proposed indication and a 
level of variability from the 
PK perspective, we find the 
residual risk of wrong 
frequency medication error 
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Table 3: Summary and analyses of errors/close calls/use difficulties with knowledge-based assessment 
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL =Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Knowledge 
Based 
Assessment 

Number and 
Description of: 
Failures/ Use Errors, 
Close Calls and Use 
Difficulties

Participant’s Subjective Feedback on Use Errors, 
Close Calls, and Use Difficulties

Applicant’s Root 
Cause Analysis

Applicant’s 
Discussion of 
Mitigation 
Strategies

DMEPA’s Analysis and 
Recommendations

should be administered after "4 hours" or 
immediately.

One participant reported would administer 
a second dose whenever the doctor on site 
ordered it based on SOP at his facility. 
When asked, was able to locate and 
comprehend the relevant instruction in the 
IFU.

One participant would call the 
manufacturer to find this information 
because he did not read instructions 
thoroughly. When asked, was able to locate 
and comprehend the relevant instruction in 
the IFU.

One participant reported they would 
contact the doctor to learn about dosing 

to be acceptable, refer to 
section 3.4 Errors which 
may lead to under 
dose/overdose. Our 
heuristic and expert review 
of the IFU finds that the IFU 
could be revised for clarity. 
Therefore, we disagree 
with the Applicant that no 
mitigation is needed. We 
provide specific 
recommendations for the 
IFU in recommendation 
#11 in Table 5 to address 
this concern. 
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Table 3: Summary and analyses of errors/close calls/use difficulties with knowledge-based assessment 
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL =Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Knowledge 
Based 
Assessment 

Number and 
Description of: 
Failures/ Use Errors, 
Close Calls and Use 
Difficulties

Participant’s Subjective Feedback on Use Errors, 
Close Calls, and Use Difficulties

Applicant’s Root 
Cause Analysis

Applicant’s 
Discussion of 
Mitigation 
Strategies

DMEPA’s Analysis and 
Recommendations

because she remembered some text about 
“15 minutes” but would want to contact 
doctor to be on the safe side. When asked, 
was able to locate and comprehend the 
relevant instruction in the IFU.

One participant reported would contact the 
phone number listed on IFU or a doctor 
because the participant could not find the 
relevant information on the box. 
Participant said instructions appeared in 
different locations of the product and she 
expected it to appear all in one place like 
on the box. When asked, was able to locate 
and comprehend the relevant instruction in 
the IFU.

Close Call
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Table 3: Summary and analyses of errors/close calls/use difficulties with knowledge-based assessment 
*Note the following participant identifiers; total participants, n = 62
L = Lay caregiver H = healthcare professional (HCP)

AL = Lay caregivers who had the opportunity to review the IFU prior to first time use of the product BL =Lay caregivers who did not have the opportunity to review the IFU 
AH = HCPs who had the opportunity to review the IFU prior to first time use of the product BH = HCPs who did not have the opportunity to review the IFU 

Knowledge 
Based 
Assessment 

Number and 
Description of: 
Failures/ Use Errors, 
Close Calls and Use 
Difficulties

Participant’s Subjective Feedback on Use Errors, 
Close Calls, and Use Difficulties

Applicant’s Root 
Cause Analysis

Applicant’s 
Discussion of 
Mitigation 
Strategies

DMEPA’s Analysis and 
Recommendations

Four participants initially reported to 
administer a second dose after 15 minutes, 
due to negative transfer from experience 
with glucose, not expecting seizures to last 
four hours compared to the text about "15 
minutes," prior experience with repeat 
dosing and Med Control, and the adhesive 
on the box was covering the "4 hours."

All 4 of these participants self-corrected 
after reviewing the IFU. 

One participant would administer a second 
dose because he would want to administer 
the medication until the seizure abated. 
When asked, was able to locate and 
comprehend the relevant instruction in the 
IFU. 
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3.4 ANALYSIS OF ERRORS WHICH MAY LEAD TO UNDERDOSE/OVERDOSE 

The HF validation study showed use errors, (e.g. failures, difficulties, and close calls) with the 
following critical tasks that have the potential to result in under dose or overdose errors: 

 Select spray site (STE)
 Insert Valtoco device (IST)
 Administer second Valtoco device (SND)
 Administer a second dose (if needed) (SDS)
 What if anything should you do if the seizure behavior seems to be different from other 

episodes? (EMB)

We sent an IR to Neurelis on May 23, 2019 to convey our concern regarding the risk of errors 
that might result in under dose or overdose related to the product user interface and dose 
configuration of Valtoco. Neurelis responded to our response on June 4, 2019.

In the response to our IR, Neurelis Inc. cited the broad therapeutic window of diazepam, 
historical Diastat data that demonstrates the significant variability of rectal diazepam 
administration, pharmacokinetic data, and experience from their clinical trial, DIAZ.001.05. 
Neurelis Inc. concluded that the administration of two doses (overdose) or giving a half-dose 
(under dose) of Valtoco are not significant risks to the subject for the proposed indication.

We shared Neurelis Inc.’s June 4, 2019 response to our IR to the DNP medical officers for review 
and comment. The medical officers generally agreed with Neurelis’ position about under dose 
and overdose errors due to the wide therapeutic range of diazepam for the proposed indication 
and level of variability from the PK perspective. The medical officers also noted that the 
likihood of significant adverse events from a double dose is low, and while under dose may lead 
to diminished effect, this risk is mitigated by a second dose provided in the package. Therefore, 
we find the residual risk of under dose and overdose errors acceptable. 

3.5 ANALYSIS OF OTHER CRITICAL AND ESSENTIAL TASK ERRORS

The HF validation study showed use errors, (e.g. failures, difficulties, and close calls) with the 
following eight critical tasks, however our assessment of these use errors finds the residual risk 
is acceptable and thus are not the focus of this review. We reviewed the available participants’ 
subjective feedback, the Applicant’s root cause analysis, and Applicant’s proposed risk 
mitigation strategy to determine acceptability. In addition, we compared the use tasks of the 
proposed product with the same use tasks in an already marketed product with same or similar 
user groups to determine if there are any current concerns of vulnerability to use error. 
Subsequently, our assessment of the aforementioned considerations in totality finds the 
residual risk is acceptable for the use tasks below; thus, we find no mitigations are necessary at 
this time to address the use errors related to the following use tasks:

 Hold Valtoco device (HLD) 
 Press plunger (PSH)
 What, if anything, should you check about the Product before you use it? (EXP)
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 When does this Product expire? (KXP)
 What if anything should you do if, the seizure continues for 15 minutes after 

administering the spray? (EMA)
 What if anything should you do if the seizure behavior seems to be different from other 

episodes? (EMB)
 What if anything should you do if you are alarmed by the frequency and/or severity of 

the seizure or color/breathing of the patient? (EMC)
 What if anything should you do if the patient is having problems you consider serious or 

unusual? (EMD)

3.6 LABELS AND LABELING

We identified concerns with the container label, prescribing information, instructions for use, 
blister, carton labeling which may be optimized to decrease risk from a medication error 
perspective. Table 4 for the DNP and Table 5 for the Applicant in Sections 4.1 and 4.2 below, 
respectively, include the identified medication error issues with the submitted label and 
labeling, our rationale for concern, and our recommendations to minimize the risk for 
medication error. Given that our recommendations are intended to increase the prominence of 
labeling statements, rely on our postmarket experience with similar nasal spray products, and 
do not introduce any new use steps, we have determined that these changes do not require 
additional human factors validation data to be submitted for Agency’s review. 

3.7 ASSESSMENT OF DEVICE

We received samples of the proposed nasal spray device. We note the device is single dose and 
administers the proposed 5 mg and 10 mg doses with one actuation per device. The 15 mg and 
20 mg doses are also single dose with one actuation per device, however two devices are 
required to achieve a full dose. We also note the product is packaged in a carton containing two 
blister packages and a repeat dose (if needed) can be administered using the second blister 
package. Our heuristic review did not identify any areas of concern with the device design. 
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4. CONCLUSION AND RECOMMENDATIONS 

Our evaluation of the HF validation study report, proposed packaging, label and labeling identified areas of vulnerability that may 
lead to medication errors. Below, we have provided recommendations in Table 4 for the Division and Table 5 for the Applicant. 
We ask that the Division convey Table 5 in its entirety to the applicant so that recommendations are implemented prior to the 
action date on this NDA 211635. Because our recommendations are intended to improve clarity, increase the prominence of 
labeling statements, rely on our postmarket experience with similar nasal spray products, and do not introduce any new use 
steps, we do not require additional human factors validation data.

4.1 RECOMMENDATIONS FOR THE DIVISION OF NEUROLOGY PRODUCTS (DNP)
Based on our evaluation of the HF validation study report and proposed label and labeling, we identified areas of vulnerability 
that may lead to medication errors. We have provided recommendations in the “Identified Issues and Recommendations” table 
below and we recommend implementing these recommendations.

Table 4: Identified Issues and Recommendations for Division of Neurology Products (DNP)

Identified Issue Rationale for Concern Recommendation

Highlights of Prescribing Information
1. The dosing 

information in 
Dosage and 
Administration 
lacks clarity. 

The accessibility of the 
dosing information can be 
improved to mitigate the 
risk of wrong dose errors per 
Guidance: Implementing the 
PLR Content and Format 

Consider using a table format in the Dosage and Administration 
heading in Highlights of Prescribing Information, similar to what is 
presented within Section 2.2 (Dosing in Adults and Pediatric 
Patients) of the Full Prescribing Information (FPI), to enhance 
accessibility of information.
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Requirements, February 
2013b.

2. There is no 
statement to 
indicate that the 
product is or is not 
substitutable with 
other diazepam 
formulations

It is unclear if and how 
patients on other diazepam 
formulations can 
incorporate Valtoco into 
their regimen.

If Valtoco is not substitutable with other diazepam formulations, 
we recommend you consider adding: “To avoid substitution errors 
and overdosage, do not substitute for other diazepam products on a 
milligram-per-milligram basis because [provide reason].”

Full Prescribing Information

3. There is no 
statement to 
indicate that the 
product is or is not 
substitutable with 
other diazepam 
formulations

It is unclear if and how 
patients on other diazepam 
formulations can 
incorporate Valtoco into 
their regimen.

If Valtoco is not substitutable with other diazepam formulations, 
we recommend you consider adding: “Do not substitute VALTOCO 
for other diazepam products on a milligram-per-milligram basis 
even if the total milligram strength is the same, because [provide 
reason here]. [see Clinical Pharmacology (12.3)].”

4. The National Drug 
Code (NDC) 
number in Section 
16 is denoted by a 
placeholder.

We are unable to review the 
intended NDC number for 
appropriateness.

Revise the NDC numbers from the placeholder (e.g. NDC 72252-
###-##) to the intended NDC number per 21 CFR 201.57(c)(17). 
Please note that the product code (middle 3-4 digits) should be 
non-sequential and different between strengths. In addition, the 
container label of one unit and the carton labeling of two units 
should have different NDC package code numbers (last 1-2 digits) 
and provide the proposed NDC numbers for Agency review.

b Guidance for Industry: Labeling for Human Prescription Drug and Biological Products – Implementing the PLR Content and Format Requirements. 2013. 
Available from: https://www.fda.gov/media/71836/download.  
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4.2 RECOMMENDATIONS FOR NEURELIS, INC.
Based on our evaluation of your HF validation study report and proposed label and labeling, we identified areas of 
vulnerability that may lead to medication errors. We have provided recommendations in the “Identified Issues and 
Recommendations” table below and we recommend that you implement these recommendations and submit the 
revisions to your NDA 211635. Given that the recommendations are intended to increase the prominence of a labeling 
statements, we do not require additional human factors validation data.

Table 5: Identified Issues and Recommendations for Neurelis, Inc. (entire table to be conveyed to Applicant)

Identified Issue Rationale for Concern Recommendation

Instructions for Use (IFU)

1. Four participants in 
the study note the 
graphics in step 2 
lack clarity because 
they are not in 
alignment with the 
instructions. In 
particular, the 3rd 
image does not 
align with the 
instruction, “Hold 
the VALTOCO nasal 
spray with your 
thumb on the 
bottom of the 
plunger and your 
first and middle 
fingers on either 
side of the nozzle.” 

We are concerned this lack of clarity may lead to 
wrong technique medication error.

Revise your IFU so that the graphics appear on 
the same line as the instruction the graphic 
represents. Based on our experience with 
similar products, we recommend you consider 
either adding a graphic to depict the nose as a 
spray site and/or improving the figure that 
depicts the nose as a spray site to make the 
depiction of the nose as a spray site more 
prominent. For example, replace the graphic 

 
 In addition, modify the 4th 

graphic that depicts the user’s thumb pressing 
the plunger to more clearly represent the 
intended task and anatomy (e.g. emphasize the 
spraying action, zoom in on the anatomy, 
labeling the graphic to guide proper 
administration technique).
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In addition, there 
does not appear to 
be a graphic 
correlating to the 
instruction, “Gently 
insert the tip of the 
nozzle into 1 nostril 
until your fingers, 
on either side of 
the nozzle, are 
against the bottom 
of the person’s 
nose.” 
Furthermore, the 
4th graphic does 

 
 

2. One participant 
states they chose 
the wrong route of 
administration and 
states the graphic 
depicting nasal 
administration of 
Valtoco lacks clarity 

 

We are concerned this lack of clarity may lead to 
wrong route medication error. 

Consider improving the graphic to more clearly 
depict nasal administration  

 (see #1 above).
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3. The statement, 
“Call for emergency 
help if any of the 
following 
happen:…” and 
subsequent bullets 
might detract from 
other important 
statements in the 
IFU, such as the 
statement, “The 
healthcare provider 
may prescribe 
another dose of 
VALTOCO nasal 
spray to be given 4 
hours after the first 
dose...” and might 
be overlooked.

Our review of the subjective feedback for the task, 
“Administer second Valtoco device” (SND) finds 
that 1 participant indicated that she was looking in 
the IFU for emergency text and saw  in 
the section "Call for emergency." Participant 
suggested that the "4 hours" should be more 
prominent in the IFU.

Consider moving the statement, “Call for 
emergency help if any of the following 
happen:…” and subsequent bullets to the step 3 
of the IFU.

4. Fifteen participants 
stated they would 
use a dropped 
device without 
inspection. The IFU 
does not inform 
users to inspect a 
dropped device 
and that a 
damaged device 
should not be used. 

Use of a damaged device might contribute to 
wrong dose or dose omission errors. There is no 
instruction in the IFU on what to do should you 
drop your device.

Consider including the statement “Inspect for 
damage. If damaged full dose may not be 
received.” near the top in the important 
section.
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5. Several participants 
did not position the 
patient on their 
side after 
administration of 
the nasal spray. We 
note  the 
IFU, states, “Keep 
or move the person 
onto their side, 
facing you, so that 
you can watch 
them closely.” This 

 does not have 
a graphic for 
patient positioning 
after Valtoco 
administration.

It is unclear how to position patients after Valtoco 
administration which may lead to choking hazard 
and patient harm.

We recommend you increase the prominence 
of the instruction for patient positioning after 
Valtoco administration and add a graphic to 
indicate the correct patient positioning after 
Valtoco administration.

Container label, Blister labeling, Carton labeling, and IFU

6. The established 
name is not at least 
half the size of the 
proprietary name 
and lacks 
prominence 
commensurate 
with the 
proprietary name. 

The prominence of the established name is 
necessary per 21 CFR 201.10(g)(2).

Increase the prominence of the established 
name taking into account all pertinent factors, 
including typography, layout, contrast, and 
other printing features in accordance with 21 
CFR 201.10(g)(2).
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7. The strength 
display lacks 
adequate spacing.

Lack of adequate spacing might impact readability 
and might result in wrong strength errorsc.

To improve readability, place adequate space 
between the numerical dose and unit of 
measure (e.g. 10 mg instead of 10mg).

Blister labeling, Carton labeling, and IFU

8. Twenty-two 
participants had 
errors associated 
with administering 
the correct number 
of devices for one 
full dose. As 
currently 
presented, the 
carton labeling, 
blister labeling and 
IFU for the 15 mg 
and 20 mg 
strengths can be 
improved to better 
communicate that 
two devices are 
needed for one 
dose.

We are concerned users may not administer the 
correct number of devices and lead to a risk of 
under dose or overdose. 

Revise the graphic of the nasal spray devices 
and increase the clarity and prominence of the 
statements instructing users to use 2 nasal 
spray devices for the full 15 mg or 20 mg dose, 
taking into account all pertinent factors, 
including typography, layout, contrast, and 
other printing features

c Error-Prone Abbreviations, Symbols, and Dose Designation: ISMP’s List of Error-Prone Abbreviations, Symbols, and Dose Designations [Internet]. Horsham 
(PA): Institute for Safe Medication Practices. 2015 [cited 2018 OCT 10]. Available from: http://www.ismp.org/tools/errorproneabbreviations.pdf.
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9. Two participants 
experienced use 
errors by “testing” 
the device prior to 
use. The 
statements 
instructing users 
not to test nasal 
spray before use 
could be more 
prominent. 

We are concerned that users may administer a 
“test spray” which will lead to dose omission and 
lead to patient harm.

Increase the prominence of the statements 
instructing users not to test nasal spray before 
use.

Carton labeling and IFU

10. Twenty-two 
participants were 
unclear of the 
device strength. 
Step 2 of the IFU 
for both the 5 mg & 
10 mg and 15 mg & 
20 mg doses state, 

 
 

 the 15 mg & 
20 mg strengths contain 4 nasal sprays (2 blister 
packs, each blister pack contains 2 nasal sprays.) 

Revise the statement, “  
” to clarify 

that, each carton of VALTOCO nasal spray 
contains 2 doses. 

11. Thirty-nine 
participants were 
unclear when to 
administer a 
second dose. The 

We are concerned users may be confused about 
when to administer the second dose.

Increase the prominence of the statement, “The 
healthcare provider may prescribe another dose 
of VALTOCO nasal spray to be given 4 hours 
after the first dose,  

”
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statement, “The 
healthcare provider 
may prescribe 
another dose of 
VALTOCO nasal 
spray to be given 4 
hours after the first 
dose,  

” 
could be improved.

12. Two participants 
tried to administer 
the 2nd spray using 
the same Valtoco 
device. The IFU 
does not 
prominently inform 
users of number of 
doses per device 
and that each 
Valtoco device can 
only be used once. 

We are concerned users might attempt to use a 
device after it has already been actuated posing 
risk of dose omission or under dose. 

Revise the IFU to prominently state that “Each 
VALTOCO nasal spray contains a single spray. 
Discard after use.” 

13. Nineteen 
participants failed 
the knowledge task 
of when to 
administer the 2nd 
dose.  
IFU instructs users 

We are concerned that without a place to make a 
note of the time Valtoco nasal spray was given, will 
pose risk of wrong frequency medication error.

We recommend that you provide a placeholder 
where users can manually write down the time 
Valtoco nasal spray was given on the carton 
labeling and update the IFU with this 
instruction. You might also consider adding a 
placeholder where users can manually write 
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to, “Make a note of 
the time the 
VALTOCO nasal 
spray was given 
and continue to 
watch the person 
closely.” However, 
there is no place on 
the IFU and carton 
labeling to make a 
note of the time 
Valtoco nasal spray 
was given.

down the time when the next Valtoco dose is 
due, 4 hours later, if prescribed.

14. Six participants 
were unclear of 
how far into the 
nostril to insert the 
nasal spray device 
nozzle. The IFU 
does not indicate 
how far into the 
nostril to insert the 
nasal spray device 
nozzle.

We are concerned for wrong technique medication 
error leading to under dose or dose omission. 

Add patient friendly instruction to clarify how 
deep into the nostril to insert the nasal spray 
device nozzle.

Container label, Blister labeling, and Carton labeling

15. The National Drug 
Code (NDC) 
number is denoted 
by a placeholder.

We are unable to review the intended NDC 
number for appropriateness.

Revise the container label, blister labeling, and 
carton labeling to include the NDC number for 
our review.  In addition, ensure that the 
product code in the NDC number for each 
strength is different and not sequential.
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16. The expiration date 
format is not 
defined.

Lack of clarity regarding the expiration date might 
contribute to confusion and deteriorated drug 
medication errors.

We recommend that the human-readable 
expiration date on the drug package label 
include a year, month, and non-zero day. FDA 
recommends that the expiration date appear in 
YYYY-MM-DD format if only numerical 
characters are used or in YYYY-MMM-DD if 
alphabetical characters are used to represent 
the month. If there are space limitations on the 
drug package, the human-readable text may 
include only a year and month, to be expressed 
as: YYYY-MM if only numerical characters are 
used or YYYY-MMM if alphabetical characters 
are used to represent the month. FDA 
recommends that a hyphen or a space be used 
to separate the portions of the expiration date.d 

Blister labeling and Carton labeling

17. The  color 
used for the 5 mg 
strength appears 
similar to the  

 color 
used for the 20 mg 
strength when 
printed. 

We are concerned that the inadequate 
differentiation between the 5 mg and 20 mg 
strengths might lead to strength selection and 
wrong dose errors.

There is inadequate differentiation between the 
5 mg and 20 mg strengths. Consider the use of 
different colors, boxing, or some other means 
to provide adequate differentiation between 
the carton labeling and blister labeling.

d Guidance for Industry: Safety Considerations for Container Labels and Carton Labeling Design to Minimize Medication Errors. Food and Drug Administration. 
2013. Available from http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM349009.pdf. 
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18. The package type is 
not stated on the 
blister labeling or 
the carton labeling.

We are concerned that is unclear to users how the 
medication should be safely handled and usedef.

We recommend you add a statement to 
indicate the package type. You might consider 
adding statements similar to:

- “This blister pack contains 2 Prefilled 
Drug Delivery Device containing a XX mg 
dose of VALTOCO nasal spray.” to the 
blister labeling 

- “This box contains 2 Prefilled Drug 
Delivery Device containing XX mg doses 
of VALTOCO nasal spray. Each dose is in 
its own blister pack.” to the carton 
labeling for the 5 mg and 10 mg doses 

- “This box contains 4 Prefilled Drug 
Delivery Device containing XX mg doses 
of VALTOCO nasal spray. Each dose is in 
its own blister pack.” to the carton 
labeling for the 15 mg and 20 mg doses 

19. Fifteen participants 
experienced use 
error and said they 
would use a 
dropped device 
without inspection. 

Use of a damaged device might contribute to dose 
omission errors.

If space permits, include the statement “Inspect 
for damage. If damaged full dose may not be 
received.” on the blister labeling and carton 
labeling.

e Guidance for Industry: Selection of the Appropriate Package Type Terms and Recommendations for Labeling Injectable Medical Products Packaged in 
Multiple-Dose, Single-Dose, and Single-Patient-Use Containers for Human Use. Food and Drug Administration. 2018. Available from 
https://www.fda.gov/media/117883/download.
f Guidance for Industry: Safety Considerations for Container Labels and Carton Labeling Design to Minimize Medication Errors. Food and Drug Administration. 
2013. Available from http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM349009.pdf.
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The blister labeling 
does not inform 
users that a 
damaged device 
should not be used. 

Blister labeling

20. Two participants 
experienced use 
events regarding 
the correct route of 
administration. The 
route of 
administration 
could be displayed 
more prominently. 

We are concerned for wrong route medication 
errors.

Increase the prominence of the route of 
administration, “  
statement. 

21. Two participants 
commented they 
could not see the 
text, “Peel here” 
and arrow on the 
blister labeling. 
These instructions 
can be more 
prominent.

We are concerned the lack of prominence may 
lead to a patient harm due to delay of therapy.

Increase the prominence of the statement, 
“Peel here” and the corresponding arrow.

22. The National Drug 
Code (NDC) 
number is denoted 
by a placeholder.

We are unable to review the intended NDC 
number for appropriateness.

Revise the blister labeling to include the NDC 
number for our review.

Reference ID: 4496100
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23. There is no usual 
dose statement on 
the blister labeling.

The usual dose statement is necessary per 21 CFR 
201.55.

If space permits, we recommend you consider 
adding “Recommended Dosage: See prescribing 
information.” to the blister labeling.

24. We note a warning 
instructing users to 
retain in original 
packaging until 
ready to use is 
absent.

We are concerned that hospitals or pharmacies 
might repackage the product into unit dose 
quantities if prescriptions are received for less than 
the package size however, there is little or no 
stability data for repackaged products. In addition, 
there will be a delay in therapy if the pharmacy has 
to contact the prescriber to change the quantity.

Based on the warning on the IFU, “Do not 
remove  VALTOCO nasal spray until ready 
to use,” we recommend you add the same or 
similar statement to alert users that the nasal 
sprays must be kept in original packaging until 
immediate use.

Carton Labeling

25. Five participants 
struggled to open 
the carton. As 
currently 
presented, there 
are no instructions 
on how users 
should open the 
carton.

We are concerned this lack of instruction may lead 
to patient harm due to a delay of therapy.

Consider adding the statement “Open Here” to 
where users should open the carton. 

26. Five participants 
experienced use 
events surrounding 
the insertion of the 
nasal spray. 

 

 

We are concerned for risk of wrong technique 
medication errors leading to under dose or dose 
omission. 
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27. The usual dose 
statement is 
labeled as “  

” on 
the side panel of 
the carton labeling.

The usual dose statement is necessary per 21 CFR 
201.55.

To ensure consistency with the Prescribing 
Information, revise the statement on the side 
panel of the carton labeling that reads, “  

 
” to read, 

“Recommended Dosage: See prescribing 
information.”

28. As currently 
presented, the 
format of the 
expiration date on 
the carton labeling 
is “YYMMDD.” The 
expiration date 

Lack of clarity regarding the expiration date might 
contribute to confusion and deteriorated drug 
medication errors.

We recommend that the human-readable 
expiration date on the drug package label 
include a year, month, and non-zero day. FDA 
recommends that the expiration date appear in 
YYYY-MM-DD format if only numerical 
characters are used or in YYYY-MMM-DD if 
alphabetical characters are used to represent 
the month. If there are space limitations on the 
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format can be 
improved.

drug package, the human-readable text may 
include only a year and month, to be expressed 
as: YYYY-MM if only numerical characters are 
used or YYYY-MMM if alphabetical characters 
are used to represent the month. FDA 
recommends that a hyphen or a space be used 
to separate the portions of the expiration date.g 

29. Ensure your 
product identifiers 
meet the 
requirements of 
the Drug Supply 
Chain Security Acth. 

The Drug Supply Chain Security Act requires 
manufacturers and repackagers, respectively, to 
affix or imprint a product identifier to each 
package and homogenous case of a product 
intended to be introduced in a transaction in(to) 
commerce beginning November 27, 2017, and 
November 27, 2018, respectively. 

We recommend that you review the draft 
guidance to determine if the product identifier 
requirements apply to your product’s labeling3.

g Guidance for Industry: Safety Considerations for Container Labels and Carton Labeling Design to Minimize Medication Errors. Food and Drug Administration. 
2013. Available from http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM349009.pdf. 
h The draft guidance is available from:  https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-drugs-gen/documents/document/ucm621044.pdf

Reference ID: 4496100



APPENDICES:  METHODS & RESULTS FOR MATERIALS REVIEWED 
APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION

Table 2 presents relevant product information for Valtoco received on November 1, 2018 from 
Neurelis, Inc.

Table 2. Relevant Product Information for Valtoco

Initial Approval Date N/A

Active Ingredient diazepam

Indication Management of selected, refractory patients with epilepsy, on 
stable regimens of AEDs, who require intermittent use of 
diazepam to control bouts of increased seizures.

Route of Administration Intranasal

Dosage Form spray

Strength 5 mg, 10 mg, 15, mg 20 mg

Dose and Frequency 5 mg and 10 mg doses are administered as a single spray of 
VALTOCO nasal spray intranasally into one nostril. The 
administration of the 15 mg and 20 mg doses requires two nasal 
spray devices, one spray into each nostril.

A second dose may be administered 4 to 12 hours after the first 
dose if seizure activity continues using a new pack of VALTOCO 
nasal spray.

How Supplied VALTOCO nasal spray is supplied in 5 mg, 10 mg, 15 mg, and 20 
mg doses. Each carton of VALTOCO nasal spray contains two 
packs. Each pack contains a single dose.
For the 5 mg and 10 mg doses, the pack contains a single nasal 
spray device. For the 15 mg and 20 mg doses, the pack contains 
a divided dose of two nasal spray devices.

Treatment Dose Contents

5 mg carton
2 individual packs, each containing one 
single-use 5 mg nasal spray device

10 mg carton
2 individual packs, each containing one 
single-use 10 mg nasal spray device

15 mg carton
2 individual packs, each containing two 
single-use 7.5 mg nasal spray devices

20 mg carton
2 individual packs, each containing two 
single-use 10 mg nasal spray devices

Reference ID: 4496100



Storage Room temperature between °F to 77°F ( °C to 25°C). Do not 
freeze. Protect from light.

Container Closure The drug product solutions are filled into unit-dose  glass 
vials (with a small overage to ensure full volumetric delivery), 
closed with an appropriate commercially available stopper 
(manufactured by ) and then attached to 
an Aptar UDS nasal spray pump. Upon actuation, 100 μL of drug 
product is delivered. The unit-dose system is then depleted and 
discarded.
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APPENDIX B. PREVIOUS DMEPA REVIEWS

On May 30, 2019, we searched for previous DMEPA reviews relevant to this current review 
using the terms: “diazepam” and “IND 112621.” Our search identified 1 previous reviewi, we 
note those recommendations are addressed in this review considered our previous 
recommendations to see if they are applicable for this current review. 

APPENDIX D. HUMAN FACTORS VALIDATION STUDY RESULTS REPORT

The HF study results report can be accessible in EDR via:  
\\cdsesub1\evsprod\nda211635\0003\m5\53-clin-stud-rep\535-rep-effic-safety-stud\acute-
repetitive-seizures\5354-other-stud-rep\pac10676\hfeue-report-paci0676.pdf 

The revised HF study results report can be accessible in EDR received on March 27, 2019 via:
\\cdsesub1\evsprod\nda211635\0012\m5\53-clin-stud-rep\535-rep-effic-safety-stud\acute-
repetitive-seizures\5354-other-stud-rep\pac10676\paci0676.pdf 

APPENDIX E. INFORMATION REQUESTS ISSUED DURING THE REVIEW  

Over the course of our review we submitted 3 Information Requests to Neurelis. A summary of 
our Information Requests are provided below:

 January 24, 2019
We asked Neurelis for Detailed Subjective Feedback, additional information/data 
on first time use errors, graphics of the blister labeling for the 5 mg strength and 
carton labeling for the 15 mg strength for the proposed product. Neurelis 
responded our IR on February 7, 2019, accessible in EDR via:  
\\cdsesub1\evsprod\nda211635\0010\m1\us\coverletter.pdf

 March 19, 2019
We requested subjective data and root cause analysis for each task failure or use 
difficulty, which participants were not assessed and which user group they 
represent for Task IST: Insert Valtoco device, detailed information on the 
methods and techniques you used to simulate a seizing patient, justification for 
modifications made to the format and layout of the outer packaging and an 
annotated comparison of the outer packaging as a result of the formative study 

i Karpow, C. Human Factors Validation Study Protocol Review for Valtoco (diazepam intranasal solution) (IND 
112621). Silver Spring (MD): FDA, CDER, OSE, DMEPA (US); 2018 MAY 10. RCM No.: 2018-139.
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as compared to the packaging used within the HF validation study, and five 
product samples. Neurelis responded our IR on March 27, 2019, accessible in 
EDR via:  \\cdsesub1\evsprod\nda211635\0012\m1\us\coverletter.pdf

 May 23, 2019, 
We notified Neurelis that we identified serious issues with the results their 
Human Factors Engineering/Usability Engineering study of Valtoco Nasal Spray 
regarding use errors and use difficulties with critical tasks that may result in 
harm to the patient. In particular, we found use errors and use difficulties that 
might lead to under dose or overdose errors. We also asked for revisions to the 
product user interface to address the errors seen in your HF validation studies. 
Neurelis responded our IR on May 31, 2019, accessible in EDR via:  
\\cdsesub1\evsprod\nda211635\0016\m1\us\coverletter.pdf 
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APPENDIX F. LABELS AND LABELING
F.1 List of Labels and Labeling Reviewed

Using the principles of human factors and Failure Mode and Effects Analysis,j along with 
postmarket medication error data, we reviewed the following Valtoco labels and labeling 
submitted by Neurelis, Inc.

 Container labels received on September 20, 2018
 Blister labeling received on September 20, 2018
 Carton labeling received on September 20, 2018
 Instructions for Use (Image not shown) received on September 20, 2018

o 5 mg & 10 mg strengths:  \\cdsesub1\evsprod\nda211635\0001\m1\us\draft-
labeling-text-ifu-5mg.pdf

o 15 mg & 20 mg strengths:  \\cdsesub1\evsprod\nda211635\0001\m1\us\15mg-
valtoco-ifu.pdf 

 Prescribing Information (Image not shown) received on September 20, 2018
o \\cdsesub1\evsprod\nda211635\0001\m1\us\draft-label-text.pdf 

F.2 Label and Labeling Images

j Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004. 
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SUBMISSION OVERVIEW
Submission Information

Submission Number NDA 211635 NDA 211635

Sponsor Neurelis, Inc.

Drug/Biologic Valtoco (Diazepam) Nasal Spray

Indications for Use
Management of selected, refractory patients with epilepsy, on stable regimens of 

AEDs, who require intermittent use of diazepam to control bouts of increased seizures..

Device Constituent Nasal Spray

Related Files IND 112621

Review Team
Lead Device Reviewer Kathleen Fitzgerald
The CDRH review is being managed under ICC #: ICC1801024
Below is a list of the Discipline Specific CON#.  CON191699 and CON1910063

Discipline Specific Consults Reviewer Name (Center/Office/Division/Branch) CON #

Biocompatibility Gang Peng
CON191699

Important Dates

Discipline-Specific Review Memos Due 8-1-2019

Final Lead Device Review Memo Due 9-10-2019

Interim Due Dates Meeting/Due Date

Filing 1-16-19

Mid-Cycle 5-14-19

Primary Review 9-3-2019
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EXECUTIVE SUMMARY AND RECOMMENDATION
CDRH recommends the combination product is:

Approvable – the device constituent of the combination product is approvable for the proposed indication.
Approvable with PMC or PMR, See Section 2.3
Not Acceptable – the device constituent of the combination product is not approvable for the proposed 

indication for the following reasons : . We have Major Deficiencies to convey, see Section 2.2.

Section
Adequate 

Reviewer Conclusions
Yes No NA

Device Description X
Design Controls X
Risk Analysis X
Design Verification X
Consultant Discipline 
Reviews

X

Clinical Validation X Reviewed by CDER
Human Factors Validation X Reviewed by DMEPA
Labeling X
Quality Systems/ 
Manufacturing Controls

X

2.1. Comments to the Review Team
CDRH does not have any further comments to convey to the review team.

CDRH has the following comments to convey to the review team:

2.2. Complete Response Deficiencies 
There are no outstanding unresolved information requests, therefore CDRH does not have any outstanding 

deficiencies.
The following outstanding unresolved information requests should be communicated to the Sponsor as part of the CR 

Letter:

2.3. Recommended Post-Market Commitments/Requirements

CDRH has Post-Market Commitments or Requirements

CDRH does not have Post-Market Commitments or Requirements
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PURPOSE/BACKGROUND
3.1. Scope 
Neurelis, Inc. is requesting approval of Valtoco (Diazepam) Nasal Spray.  The device constituent of the combination 
product is a Nasal Spray.

CDER/OND has requested the following consult for review of the device constituent of the combination product:
This is a NDA resubmission after a RTF. CDRH previously reviewed the nasal spray device under IND 112621. DNP 
will need CDRH engineers to review the nasal spray device for reliability.

The goal of this memo is to provide a recommendation of the approvability of the device constituent of the combination 
product.  This review will cover the following review areas:

Functional performance test reports of the nasal spray and biocompatibility review of non-drug contacting components. 
CDRH will also determine if a facilities review is required and assessment of the quality systems information.

This review will not cover the following review areas:
Drug product. Biocompatibility review of the fluid path of the combination product. Human factors review will be 
completed by DMEPA.

The original review division will be responsible for the decision regarding the overall safety and effectiveness for 
approvability of the combination product.

3.2. Prior Interactions

3.2.1. Related Files
IND 112621

3.3. Indications for Use
Combination Product Indications for Use

Valtoco (Diazepam) Nasal Spray
Management of selected, refractory patients with epilepsy, on stable regimens 

of AEDs, who require intermittent use of diazepam to control bouts of 
increased seizures.

Nasal Spray Delivery of the Drug Product

DEVICE DESCRIPTION 

DEVICE DESCRIPTION REVIEW SUMMARY/CONCLUSION
Filing Deficiencies:
Yes No N/A

Mid-Cycle Deficiencies:
Yes No N/A

Final Deficiencies:
Yes No N/A

Reviewer Conclusion
Mid-Cycle Comments: 

Final Review Comments: Device description is adequate.
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Materials Reviewed
Document Title Location
NDA 211635 3.2.P and 3.2.P.7 

4.1. Device Description

The container closure system for Valtoco comprises a 0.3 mL clear glass vial closed with
rubber stopper. The vial is held in a vial holder or sleeve that is

attached to an Aptar UDS nasal pump. The same container closure was used during development/clinical trials.

Spray formed from Nasal Spray Device

Select Device Type: Auto-Injector
Infusion Pump
Metered-Dose Pump

Nasal Spray
Oral Syringe 
Pen-Injector

Prefilled Syringe
Subdermal Implant Kits
Vial adapters 

Other

Reference ID: 4490960

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



ICC1801024
NDA 211635 , Valtoco (Diazepam) Nasal Spray
Neurelis, Inc.

Page 8 of 55

Reference ID: 4490960

 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

Actuator 

Visual Pac;s 

General Appearance Pac;s 

Length 

Width Diameter 

Depth Diameter 

T ip D iameter 

Ledge to Tip 

Verification of Material: Actuator I I 
Verification of Material: Actuator Colorant 

Verification of Material: Spray Pin 

Verification of Material: Cannula Stainless Steel:! I 
Total Aerobic Cotmt < 

~ . 
.CFU/Actuator 

Total Fungal Count < ;c ru/Actuator 



ICC1801024
NDA 211635 , Valtoco (Diazepam) Nasal Spray
Neurelis, Inc.

Page 9 of 55

4.2. Steps for Using the Device
When the user presses on the container holder the holder and vial move towards the nasal
actuator. This drives the plunger stopper against the bottom of the actuator at the actuator plunger
piercing/driver region. This pierces the plunger stopper in the reduced thickness region and liquid flows
through the actuator nozzle to the tip. The orifice shape and orifice size then produce a spray of droplets with
the shape and droplet size controlled to ensure optimal nasal delivery and minimal droplets which can be
inhaled.

Reference ID: 4490960
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When the vial/holder each "stop" at the end of the dose, the solution is fully expelled from the vial with a
small residual over-fill remnant. The dose is expelled and minimal solution remains in the inner delivery
tube of the nasal actuator.

The device cannot be reused.

4.3. Device Description Interactive Review
CDRH sent Device Description Interactive Review Questions to the Sponsor Yes No  

Add Additional Information Request

FILING REVIEW
CDRH performed Filing Review

CDRH  was not consulted prior to the Filing Date; therefore CDRH did not perform a Filing Review 

FILING REVIEW SUMMARY/CONCLUSION
Acceptable for Filing:

Yes No N/A
74-Day Letter or RTF Deficiencies:

Yes No N/A
Facilities Inspection Recommendation:

(PAI) Pre-Approval Inspection     Post-Approval Inspection   Routine Surveillance No Inspection 
Site(s) needing inspection:

Filing Review Checklist

Description
Present

Yes No N/A
Description of Device Constituent X
Device Constituent Labeling X
Letters of Authorization X
Essential Performance Requirements defined by the application Sponsor X
Design Requirements Specifications included in the NDA / BLA by the application Sponsor X
Design Verification Data included in the NDA / BLA or adequately cross-referenced to a master file. X
Risk Analysis supplied in the NDA / BLA by the application Sponsor X
Traceability between Design Requirements, Risk Control Measures and V&V Activities X
Verification/ 
Validation 
Check

Full Test Reports for Verification and Validation Testing X
Engineering Performance (must include Safety Assurance Case for Infusion 
Pumps)

X

Reliability X
Biocompatibility X
Sterility X
Software X
Cybersecurity X
Electrical Safety X

Reference ID: 4490960



ICC1801024
NDA 211635 , Valtoco (Diazepam) Nasal Spray
Neurelis, Inc.

Page 11 of 55

EMC/RF Wireless X
MR Compatibility X
Human Factors X
Shelf Life, Aging and Transportation X
Clinical Validation X
Human Factors Validation X

Quality Systems/ 
Manufacturing 
Controls Check

Description of Device Manufacturing Process X
Description of Quality Systems (Drug cGMP-based, Device QSR-based, Both) X
CAPA Procedure X
Control Strategy provided for EPRs X

Reviewer Comment
The Sponsor has provided adequate device constituent parts information for filing.

5.1. Facilities Information

See Quality Systems/Compliance Review Attachment, Section 15

The external part of the nasal spray device is non-sterile 

FEI  is the facility that assembles the combination product. 

Inspections in the last 2 years (2017-2019) showed no action indicated and voluntary action indicated for quality systems 
documentation. Based on this information and the low risk of device related injuries/malfunctions, no pre-approval 
inspection is indicated. 

5.2. Filing Review Interactive Review
CDRH sent Interactive Filing Review Questions to the Sponsor Yes No  

Add Additional Information Request

DESIGN CONTROL SUMMARY

DESIGN CONTROL REVIEW SUMMARY/CONCLUSION

Reference ID: 4490960
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Filing Deficiencies:
Yes No N/A

Mid-Cycle Deficiencies:
Yes No N/A

Final Deficiencies:
Yes No N/A

Reviewer Conclusion
Mid-Cycle Comments: There are 2 mid-cycle deficiencies. Please see below.

Final Review Comments: All deficiencies have been resolved.

Materials Reviewed
Document Title Location
Drug Product/nasal Spray 3.2.P.5.1 and 3.2.P.5.4

6.1. Summary of Design Control Activities
Risk Analysis Attributes Yes No N/A
Risk analysis conducted on the combination product X
Hazards adequately identified (e.g. FMEA, FTA, post-market data, etc.) X
Mitigations are adequate to reduce risk to health X
Version history demonstrates risk management throughout design / development activities X
Design Inputs/Outputs Yes No N/A
Design requirements / specifications document present (essential performance requirements 
included)
Design Verification / Validation Attributes Yes No N/A
Validation of essential requirements covered by clinical and human factors testing X
To-be-marketed device was used in the pivotal clinical trial X
Bioequivalence Study utilized to-be-marketed device X
Verification methods relevant to specific use conditions as described in design documents 
and labeling

X

Device reliability is acceptable to support the indications for use (i.e. emergency use 
combination product may require separate reliability study)

X

Traceability demonstrated for specifications to performance data X

6.2. Design Inputs and Outputs 

Traceability matrix of design inputs/outputs provided in 8-26-19 IR response, attachment 4.

Reviewer Comments
Design control activities are acceptable.

Reference ID: 4490960



ICC1801024
NDA 211635 , Valtoco (Diazepam) Nasal Spray
Neurelis, Inc.

Page 13 of 55

Reference ID: 4490960

Design Inputs/ Design Output$ Design Output$ Yerifi('ationl , . alid:uion Shelf Lile/ Sbippil>g Rele:t$t 1""D.\ 
User ~eed Do('umeotarioo Results (Cliui(':tl Stability (Y/1") Spe('ifi('atioo Se<'rion 

R e-quiremeot and/or (Y/1') (Y/1') R eferen('e 
Human 
f :t<'tOr$) 

High patient Assessed as part o f HFE Approved Con.finned HFE N N N 5.3.5.4 
compliance and and review clinical lab elling (lFU) 
compatibility prop·a.w for any patient and listing 

compatibility concern potential adverse 
events from use 
o f product 

Ease o f use in Assessed as part o f HFE Approved IFU Con.finned HFE N N N 5.3.5.4 
patient population 

Product is easy to Assessed as part o f HFE Approved IFU Con.finned HFE N N N 5.3.5.4 
open 

Product must not Assessed as part o f HFE Approved label Con.finned HFE N N N 5.3.5.4 
be hannful to 
unconscious 
patient 

Product must not Assessed as part o f HFE Approved label Con.finned HFE N N N 5.3.5.4 
be hannful to 
stranger 
administering 
product 

Product must be Reliability study with Reliability report Data from Met N y N 3.2.P.2.4 
ab!e to be preconditioned product reliability acceptance 
administered to study critetia 
upti ght or supine 
patient 

Product must be Assessed as part o f Clinical study Clinical data No labelling N N N 3.2 .P.5 
well tolerated clinical program reports restrictions 

Product should Fill testing on final Finished product Clinical and Compliance y y y 3.2.P.5.l 
not be harmful product speeification registration with 3.2.P.5.4 
after use or release data specification 
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6.3. Applicable Standards and Guidance Documents
Generally Applicable Standards and Guidance Documents:

Reference ID: 4490960
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Standard or Guidance
Recognized 
(Y/N/NA)

Conformance 
(Y/N/NA)

AAMI / ANSI / ISO 14971:2007/(R)2010 (Corrected 4 October 2007), medical 
devices - applications of risk management to medical devices

Y Y

IEC 60601-1-2:2014 N/A N/A
Guidance for Industry and FDA Staff: Current Good Manufacturing Practice 
Requirements for Combination Products (2017)

Y Y

Mobile Medical Applications Guidance for Industry and Food and Drug 
Administration Staff (2015)

N/A N/A

Guidance for Industry and FDA Staff – Medical Devices with Sharps Injury 
Prevention Features (2005)

N/A N/A

Use of International Standard ISO 10993-1, Biological evaluation of medical devices 
- Part 1: Evaluation and testing within a risk management process"

Y Y

Applying Human Factors and Usability Engineering to Medical Devices N/A N/A

Device Specification Standards and Guidance Documents

Standard or Guidance
Recognized 
(Y/N/NA)

Conformance 
(Y/N/NA)

FDA Guidance: Nasal Spray and Inhalation Solution, Suspension, and Spray Drug 
Products - Chemistry, Manufacturing, and Controls Documentation

Y Y

6.4. Design Control Interactive Review
CDRH sent Design Control Interactive Review Questions to the Sponsor Yes No  

Add Additional Information Request

RISK ANALYSIS 

RISK ANALYSIS REVIEW SUMMARY/CONCLUSION
Filing Deficiencies:
Yes No N/A

Mid-Cycle Deficiencies:
Yes No N/A

Final Deficiencies:
Yes No N/A

Reviewer Conclusion
Mid-Cycle Comments: 

Final Review Comments: Risk analysis is adequate.

Materials Reviewed
Document Title Location
Appendix 2 Risk assessment and mitigations 3.2.P and 3.2.P.2.4

7.1. Risk Management Plan 

Reference ID: 4490960
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Risk assessment from the Sponsor have shown the major risks to be:

a) Non- insertion into the nostril before spraying. This means the dose is not directed into the nostril
and will not be absorbed. As the device contains only one single dose it cannot be used to deliver a
second dose. This risk is mitigated by user training and instructions and is not affected by device
reliability.

b) Device inserted into nostril but does not deliver any dose. This device failure would result in no dose
being administered to the patient. This is mitigated by the simple product design with minimal
mechanical parts and the controls during manufacture see Table A2. As no dose is medically
significant it is controlled to a high % reliability in device design, manufacture and assembly.

c) Device allows only partial dose to be administered. A full dose is presented as > %, a partial dose 
with a lower limit of > % is an effective (partial dose) spray based on Guidance for Industry Nasal 
Spray and Inhalation Solution, Suspension, and Spray Drug Products - Chemistry, Manufacturing,
and Controls U.S. Department of Health and Human Services Food and Drug Administration Center
for Drug Evaluation and Research (CDER) July 2002 CMC Documentation downloaded from
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidan ces/ucm070 575.pdf.

The % dose delivered as Full, Partial and No Dose will be recorded for each pre-treatment and aging 
condition.

Reviewer Comments – The Sponsor has adequately identified the major risks associated with the nasal spray 
combination product.

7.2. Hazard Analysis and Risk Summary Report

Reference ID: 4490960

(b) 
(4)

(b) 
(4)
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Reference ID: 4490960

(b) 
(4)

(b) (4)

APPEARS THIS WAY ON ORIGINAL

Table 2: Overall Ratings for Severity and Occurrence for Product Risk Assessment 

Severity Negligible Slight Important Critical Disastrous 

Occurrence (N) (S) (I) (C) (D) 

Ve1y High 
:\LARP1 Unacceptable Unacceptable Unacceptable Unacceptable 

(VH) 

High 
Acceptable Unacceptable Unacceptable Unacceptable Unacceptable 

(H) 

Moderate 
Acceptable Acceptable Acceptable Unacceptable Unacceptable 

(M) 

Low 
Acceptable Acceptable Acceptable Unacceptable Unacceptable 

(L) 

Ve1y Low 
Acceptable Acceptable Acceptable Acceptable ALARP1 

(VL) 

1.,. T ,....."'T"'-Y- IT .I T"\T"\ T ~ . . ~ ., . 
L I 

Table 3: Potential Medical Harm List and Overall Assessment ofValtoco Nasal Spray 

Overall 
Ref.# Harm Severity Rating Occurrence Comments 

Rating 

01 
Single "No dose" 

Critical Low 
Unacceptable requires Potential life-critical administration; requires to be 

delivered by device mitigation ve1y low 

02 
Multiple "No dose" 

Critical Negligible Acceptable 
delivered by device 

03 
Single Low dose 

llllpo11ant Ve1y Low Acceptable Adlllinistration of second dose lllore likely 
delivered by device 

04 
Multiple Low dose 

Irnp011ant Ve1y Low Acceptable 
delivered by device 

Single High dose 
Diazepam has a wide sa~ range. High dose 

05 Negligible Low Acceptable would not be more than Yo label claim due to 
delivered by device J 

06 
Multiple High dose 

Negligible Ve1y Low Acceptable As05 
delivered by device 

Device fully assembled and administered 

07 
Choking on small pa11s or 

Slight Ve1y Low Acceptable 
intranasally in small volume spray. Pmticulates of a 

solution size to cause a problem would not pass through the 
pump needle and galleries 
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Reviewer Comments – the sponsor has provided an adequate risk analysis and mitigating factors.

7.3. Risk Analysis Interactive Review

Reference ID: 4490960

(b) (4)
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CDRH sent Risk Analysis Interactive Review Questions to the Sponsor Yes No  

Add Additional Information Request

DESIGN VERIFICATION REVIEW

DESIGN VERIFICATION REVIEW SUMMARY/CONCLUSION
Filing Deficiencies:
Yes No N/A

Mid-Cycle Deficiencies:
Yes No N/A

Final Deficiencies:
Yes No N/A

Reviewer Conclusion
Mid-Cycle Comments: See IR deficiencies. 

Final Review Comments: The Aptar nasal spray used in this application has been approved in multiple previous 
applications and found to be reliable and function as intended. The DMF holder for the Apatar device and the Sponsor 
have both demonstrated through performance testing that the nasal spray device in NDA 211635 functions as intended.

Materials Reviewed
Document Title Location
NDA 211635 Sequence 0001 section 3.2.R and IR responses

Reference ID: 4490960



ICC1801024
NDA 211635 , Valtoco (Diazepam) Nasal Spray
Neurelis, Inc.

Page 20 of 55

8.1. Performance/Engineering Verification 
8.1.1. Essential Performance Requirement Evaluation

For nasal sprays, we expect the EPRs to include, at a minimum, the following:
Pump Delivery (Spray Weight)
Spray Pattern and Plume Geometry Shape
Spray Content Uniformity (SCU)
Droplet / Particle Size Distribution
Actuation Force

Reviewer Comment
The Sponsor did not provide test reports/results for all the EPRs for nasal spray devices. Specifically, the Sponsor did not 
provide actuation force or spray content uniformity test reports. An IR was sent 8-12-2019 and the Sponsor responded on 
8-26-2019 with adequate results.

8.1.2. Design Functional Requirements (DFR) Evaluation

Design 
Input

Design Output Verification Method Results/Deviations
Adequately 

Verified 
(Y/N)

Validated 
through Clinical, 
Human Factors 

or Other 

Adequately 
Validated 
(Y/N/NA)

Pump 
Delivery

Target Weight:

Strength:  mg

Strength:  mg

Strength:  mg

 

Testing competed per FDA 
Guidance: Nasal Spray and 
Inhalation Solution, Suspension, and 
Spray Drug Products - Chemistry, 
Manufacturing, and Controls 
Documentation

Passed Y Clinical and 
Human Factors

Performance 
testing

Y

Reference ID: 4490960

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Reference ID: 4490960

 

(b) (4)

(b) (4)
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Spray 
Pattern and 
Plume 
Geometry 
Shape

Plume angle: NMT
 Plume width: 

NMT  mm

Plume angle: NMT 
 Plume width : 

NMT  mm

Plume angle: 
 Plume width : 

 mm

Testing competed per FDA 
Guidance: Nasal Spray and 
Inhalation Solution, Suspension, and 
Spray Drug Products - Chemistry, 
Manufacturing, and Controls 
Documentation

Passed Y Clinical and 
Human Factors
Performance 
testing

Y

Spray 
Content 
Uniformity

Tier 1
The amount of active 
ingredient per
determination is not 
outside of  

 of
label claim for more 
than  
determinations.
None is outside of 

 of the 
label
claim, and the mean 
is not outside of  
to

 of label claim.
If  
determination are 
outside of

Testing competed per FDA 
Guidance: Nasal Spray and 
Inhalation Solution, Suspension, and 
Spray Drug Products - Chemistry, 
Manufacturing, and Controls 
Documentation

Passed Clinical and 
Human Factors
Performance 
testing

Reference ID: 4490960

(b) (4)

(b) 
(4)

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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 of the 
label claim, none is 
outside
of of 
label claim and the 
mean is
within  
of the label claim, an
additional  units 
should be tested 
(Tier 2)
Tier 2
The amount of active 
ingredient per
determination is not 
outside of  

 of
the label claim for 
more than 
determinations, none 
is outside of  

of label claim, and 
the mean is not 
outside of

 of 
label claim.

Droplet / 
Particle 
Size 
Distribution

5
D10 :  μm
D50 :  μm
D90 :  μm
Span: NMT 

%

Testing competed per FDA 
Guidance: Nasal Spray and 
Inhalation Solution, Suspension, and 
Spray Drug Products - Chemistry, 
Manufacturing, and Controls 
Documentation

Passed Y Clinical and 
Human Factors
Performance 
testing

Y

Reference ID: 4490960

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)
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 μm
D50 :  μm
D90 :  μm
Span: NMT 

%

D10 :  μm
D50 :  μm
090   μm
Span: NMT 

%
Actuation 
Force

 
 

Aptar specifications Passed Clinical and 
Human Factors
Performance 
testing

Reference ID: 4490960

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)

(b) (4)

(b) 
(4)
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Reviewer Comment
The Aptar nasal spray used in this application has been approved in multiple previous applications and found to be 
reliable and function as intended. The DMF holder for the Apatar nasal spray device and the Sponsor have both 
demonstrated through performance testing that the nasal spray device in NDA 211635 functions as intended.

Reference ID: 4490960

APPEARS THIS WAY ON ORIGINAL

(b) (4)

(b) (4) (b) (4) (b) (4)

(b) (4) (b) (4) (b) (4)
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8.2. Design Verification Interactive Review
CDRH sent Design Verification Interactive Review Questions to the Sponsor Yes No  

Date Sent: August 12, 2019 Date/Sequence Received: August 26, 2019
Information 
Request #1

For nasal sprays, we expect the Essential Performance Requirements to include, at a minimum, the following:

Pump Delivery (Spray Weight)
Spray Pattern and Plume Geometry Shape
Spray Content Uniformity (SCU)
Droplet / Particle Size Distribution
Actuation Force

I was unable to locate the spray content uniformity and actuation force performance test reports, stability testing 
and lot release specifications for these tests. Please provide this information for spray content uniformity and 
actuation force performance testing for the Valtoco nasal spray combination product.

Please refer to the FDA Guidance titled Guidance for Industry Nasal Spray and Inhalation Solution, Suspension, 
and Spray Drug Products — Chemistry, Manufacturing, and Controls Documentation issued in July 
2002https://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm070575.pdf
for more details.

Sponsor 
Response

Spray Content Uniformity

Spray content uniformity (SCU) at release and on stability was determined by assessing the product of
pump delivery and assay, although only the pump delivery results were reported.

SCU at release of the clinical and registration batches included in the NDA are presented. In addition,
the SCU of these batches on stability at the long-term storage condition 25°C/60% RH are also
detailed. The tables detail the delivery volume data, assay and the resultant SCU as amount delivered
(mg) and % label claim (%LC). These data are provided in Attachment 1. For ease of review, the
NDA table reference number (section) is also included in each table title.

In addition, the finished product specification has been updated to include a test and acceptance criteria
for SCU. A copy is provided in Attachment 2.

Actuation Force

Aptar Pharma, the manufacturer of the unit dose system (UDS), will include an actuation force
(bridge breaking force) test and acceptance criteria for all future batches of the UDS. The revised
Aptar Pharma release specification is provided in Attachment 3. The specification for actuation force
(bridge breaking force) has also been submitted to Aptar Pharma DMF # , which is cross-
referenced in NDA 211635.

The VALTOCO combination product uses the commercially available Aptar Pharma UDS device and
this device has been used throughout the development program and will be used in the commercial
product.

Reference ID: 4490960

(b) (4)
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The Aptar Pharma UDS device is used in the following FDA-approved pombination products:

a) Adapt Pharma – NARCAN® (naloxone hydrochloride) Nasal Spray (NDA 208411)

b)

c)

d) Dr. Reddys’ Laboratories – Tosymra® (sumatriptan) Nasal Spray (NDA 210884)

Aptar Pharma has supplied in excess of  UDS devices in the past three years (U.S. market) 
For the above-mentioned products combined. Over this period Aptar Pharma has received only one (1) 
complaint related to improper actuation; this complaint was from a rheumatoid patient. This 
complaint data indicates no issues or concerns from pre-actuation or high actuation force.

Furthermore, Aptar Pharma and Neurelis have performed a public literature search for product safety 
information and adverse events. No information was found regarding improper actuation of the Aptar 
Pharma UDS device. The searches included the following databases:
• MAUDE – Manufacturer and User Facility Device Experience

•    MedSun – Medical Product Safety Network.
In addition, through the Neurelis clinical program with VALTOCO, no complaints were received with 
respect to inability to actuate the device.

In summary, this device has been utilized widely, and is well accepted by patients from all 
segments of intended use populations with an established history of satisfactory use with respect 
to actuation.
Notwithstanding this history, and as per FDA request, actuation force (bridge breaking force) test 
And acceptance criteria for all future batches of the UDS force will be implemented.

Reviewer 
Comments

Sponsor response is adequate. Deficiency resolved.

Response 
Adequate:

Yes No, See IR # Sent on {date}

Date Sent: August 12, 2019 Date/Sequence Received: August 26, 2019
Information 
Request #2

In addition, it is recommended that a traceability matrix is provided to ensure 1) the design outputs are adequately 
verified to meet the design inputs and 2) the finished combination product is validated to meet the user needs. It is 
highly recommended that the Essential Performance Requirements are highlighted for ease of review. While a 
traceability matrix can take many forms, the Agency has provided a high-level example for reference:

Performance 
Test name 

Design 
Input(s) 

Design 
Output(s) 

Verification/Results Validation 
(Clinical 
and/or 
Human 
factors) 

Shelf Life 
/ 

Stability 
(Y/N)* 

Shipping 
(Y/N)* 

Lot Release
specificatio

(Y/N)* 

        

Reference ID: 4490960

APPEARS THIS WAY ON ORIGINAL

(b) (4)

(b) (4)

(b) (4)
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Provide the test report location in the application.

Sponsor 
Response

Traceability Matrix

The requested traceability matrix is provided as Attachment 4. The format is similar to that provided by
the Agency. Within the matrix and for ease of review and where applicable a reference is provided to the
appropriate section of the NDA.

The UDS is a commercially available device used in a number of FDA approved products. Aptar Pharma
has the detailed description of the device in its DMF # that is cross-referenced in the NDA
(Section 3.2.7) and provides relevant information on all aspects of the pump’s component parts, pump
design, and functionality. Information on the principles of operation to achieve its intended use are also
detailed.

With respect to the combination product the design inputs were developed from several aspects. A
Quality Target Product Profile (QTPP) was established. This is described in Section 3.2.P.2.2 of the
NDA and assesses the combination product with respect to chemical, physical, microbiological, and
essential performance (pump delivery) characteristics. These characteristics were used to develop the
finished product specification.

In addition, the device constituent was selected to meet some of the key characteristics of the QTPP and
this is described in Section 3.2.P.2.4. Specifically

a) High patient compliance

b) Ease of administration in patient population

c) Ability to reproducibly deliver the required dose

d) Provide product protection to ensure an adequate shelf-life at controlled room temperature

e) Single-use configuration with minimal residual drug after actuation

f) Portable and convenient

g) Compatible with the drug product solution

In combination, these were used to establish the matrix. The inputs are predicated on patient needs as
summarized above for the key aspects of the device constituent of the combination product. As part of
this assessment, the Human Factors Evaluation (HFE) for the combination product was also reviewed

Human Factors Assessment Report is detailed in Section 5.3.5.4).

In addition to the above, a high-level risk assessment was performed for the administration of the
product which helped define the design inputs. This information is detailed in Section 3.2.P, Unit Dose
Nasal Device.

Reference ID: 4490960

APPEARS THIS WAY ON ORIGINAL
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Reviewer 
Comments

Sponsor response is adequate. Deficiency resolved.

Response 
Adequate:

Yes No, See IR # Sent on {date}

Add Additional Information Request

8.3. Discipline Specific Sub-Consulted Reviews
No Additional Discipline Specific Sub-Consults were requested
The following additional Discipline Specific Sub-Consults were requested:

Discipline -Specific Design Verification / Validation adequately addressed

Discipline
Consult needed

Consultant Section
Yes No N/A

Engineering (Materials, Mechanical, General) X

Biocompatibility X Gang Peng

Sterility X

Software / Cybersecurity X

Electrical Safety / EMC X

Human Factors X Reviewed by DMEPA 10

Clinical X

Insert Discipline Review Section

8.3.1. Insert Discipline Review

The following biocompatibility review was completed by Gang Peng.  The full memo is located in Appendix B. Below 
is a summary of the recommendation:

DISCIPLINE REVIEW SUMMARY/CONCLUSION
Filing Deficiencies:

Yes No  N/A
Mid-Cycle Deficiencies:

Yes No  N/A
Final Deficiencies:

Yes No  N/A
Reviewer Conclusion

Mid-Cycle Comments: CDER will be reviewing the fluid path of the nasal spray. CDRH reviewed the exterior 
components of the nasal spray and found some deficiencies. 

Final Review Comments: CDER-All deficiencies have been resolved.

Materials Reviewed
Document Title Location
Container closure 3.2.P.2.4
Manufacturing-process dev 3.2.P.2.3
Compatibility 3.2.P.2.6

Reference ID: 4490960
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The Sponsor has adequately addressed all IR deficiencies. The drug delivering Aptar Nasal spray device has been 
approved and is currently used with other drug products (NDA 211321, NDA  NDA  NDA ).Aptar 
has completed adequate biocompatibility testing on the device constituent parts. Device constituents that are fluid 
path/drug contacting will be reviewed by CDER.

Biocompatibility testing summary:

Reference ID: 4490960

(b) (4) (b) (4) (b) (4)
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Reference ID: 4490960

(b) (4)
8272935 4 Weeks Rat SD rats lOM/ l OF/ 0.2. 0.6. 20% No Intravail A3 related adverse effects. • Yes 

Nasal group NOAEL = > 20% Intravail A3 
Toxicology 

8281781 13 Weeks Rat SD rats lOM/IOF/ 0.2. 0.6. 20% No Intravail A3 related adverse effects on Yes 
Nasal group clinical signs. body weights. ophthalmology. 

Toxicology food consumption. organ weights . blood 
chemistries. or macroscopic fu1dings. 
Microscopically in the nose/nares. l 
incidence/severity of minor. localized. 
occasionally unilateral squamous cell 
hype1plasia at 10 mg/day Intravail A3 (M). and 
0.3 and 10 mg/day (F) . 

8281782 26 Weeks Rat SD rats 15M/15F/ 0.2. 0.6. 20% No Intravail A3 related adverse effects on Yes 
Nasal group clinical signs. body weights. ophthalmology. 

Toxicology food consumption, organ weights, blood 
chemistries, or macroscopic findings. 
Microscopic findings: Squamous cell 
metaplasia present in the transitional or 
respirato1y epithelium of the nasal cavity in rats 
given 10. 0 .3 or 0.1 mg/day Intravail A3. 
Atrophy of the olfacto1y epithelium in males 
and females receiving 10 mg/day Intravail A3. 
In general. these changes were located in the 
rostral (ante11or) parts of the nasal cavity and 
were considered to be typical adaptive 
responses to it11tation associated with local 
deposition of the test article. After 4-week 
recove1y period. ! incidence and severity 
observed it1 10 mg/day animals and complete 
recove1y 0.1 mg/day animals. 

08-6340 28 Day Rabbit NZ White 8M/8F/ 0.18% Degenerative changes restricted to the Yes 
Nasal rabbit group transitional/ respirato1y epithdium lining the 

Toxicology anterior section of the nasal cavity at all doses. 
NOAEL was detennined only for active dmg. 
not excipient. Histological changes considered 
to be adaptive to a mild iITitant at all tested 
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Reference ID: 4490960

(b) (4)
8272935 4 Weeks Rat SD rats l OM/lOF/ 0.2. 0.6. 20% No Intravail A3 related adverse effects. 

.. 
Yes 

Nasal group NOAEL ; > 20% Intravail A3 
Toxicology 

8281781 13 Weeks Rat SD rats lOM/lOF/ 0.2. 0.6. 20% No Intravail A3 related adverse effects on Yes 
Nasal group clinical signs. body weights. ophthalmology. 

Toxicology food consumption. organ weights, blood 
chemistries, or macroscopic findings. 
Microscopically in the nose/nares. j 
incidence/severity of minor. localized. 
occasionally unilateral squamous cell 
hyperplasia at 10 mg/day Intravail A3 (M). and 
0.3 and 10 mg/day (F) . 

8281782 26 Weeks Rat SD rats 15M/15F/ 0.2, 0.6. 20% No Intravail A3 related adverse effects on Yes 
Nasal group clinical signs. body weights. ophthalmology. 

Toxicology food consumption. organ weights, blood 
chenllstries. or 111acroscopic findings. 
Microscopic findings: Squamous cell 
metaplasia present in the transitional or 
respirato1y epithelium of the nasal cavity in rats 
given 10. 0.3 or 0.1 mg/clay In travail A3. 
Atrophy of the olfacto1y epithelimn in males 
and females receiving 10 mg/day Intravail A3. 
In general. these changes were located in the 
rostral (anterior) pai1s of the nasal cavity and 
were considered to be typical adaptive 
responses to in'itation associated with local 
deposition of the test article. After 4-week 
recove1y period. l incidence and severity 
observed in 10 mg/day animals and complete 
recove1y 0.1 mg/day animals. 

08-6340 28 Day Rabbit NZ White 8M/8F/ 0.18% Degenerative changes restricted to the Yes 
Nasal rabbit group transitional/ respi.rat01y epithelium lining the 

Toxicology anterior section of the nasal cavity at all doses. 

I 
NOAEL was determined only for active drug. 
not excipient. Histological changes considered 
to be adaotive to a mild i11'itant at all tested 
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Reference ID: 4490960

(b) (4)doses and were reversible and related to 
Intravail A3. Hi;tological findings were not 
co115idered to be adverse by a reviewer \V~th 
expe11ise in inhalation toxicology. 

09-2116 2S Day Rabbit NZ White SM/Sf / 0.06, 0 .125% Degenerative changes restricted to the Yes 
Nasal rabbit group transitional/ respiratory epithelium lining the 

Toxicology anterior section of the nas al cavity at all doses. 
NOAEL could not be detenuined. Histological 
changes considered to be adaptive to a mild 
irritant at all tested doses and were reversible 
and related to Intravail A3 rather than the 
active compound. Histological findings were 
not considered to be adverse by a reviewer with 
expe1i ise in inhalation toxicology. 

1115-0 l S 28 Day Dog Beagle dog: 4M/4F/ 0 .2% No Intravail A3 adverse effects. Yes 
Nasal group NOAEL = > 15 mg 

Toxicology 

S275552 4 Week Dog Beagle dog 3M/3F/ 0.6. 5. 20% No Intravail A3 adverse effects. Yes 
Nasal group NOAEL = > 15 mg 

Toxicology 

S2S17S3 13 Week Dog Beagle dog 3M/3F/ 0.6. 5. 20% Clinical and post-dosing signs limited to Yes 
Nasal group salivation and pupil dilation. No changes seen 

Toxicology in ophthalmology, hematology. clinical 
chemistry. urine analysis and organ weights. 

S2S17S4 39 Week Dog Beagle dog 4M/4F/ 0.6. 5. 20% No evidence oflntravail A3 toxicity. Yes 
Nasal group Microscopically. squamous cell metaplasia 

Toxicology pre; ent in respirato1y epithelium of the nasal 
cavity in 40. I 0. or 1.2 mg/day Intravail A3 
alone: in males given 1.2 mg/day Intravail A3 
+ active: and in the respi.rato1y epithelium of 
the nasopha1yngeal ducts in the I 0 mg/day 
Intravail A3 alone group (I F). After 4-week 
recove1y period. squamous cell metaplasia 
oresent in resoiratorv eoithelium in onlv 2 
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Biocompatibility Interactive Review
CDRH sent Biocompatibility Interactive Review Questions to the Sponsor Yes No

Date Sent: April 16, 2019 Date/Sequence Received:April 24, 2019
Information 
Request #1

The drug device combination product is intended to deliver diazepam through the nasal cavity, 
you have provided information on the container closure of the product. Reports on the 
cytotoxicity, irritation and sensitization endpoints of the device component is not provided. The 
product will have a limited mucosal membrane contact. Per the CDRH guidance, “Use of 
International Standard ISO 10993-1, ‘Biological evaluation of medical devices- Part 1: Evaluation 
and testing within a risk management process’”, the Agency recommends that devices with this 
type of contact include an evaluation of the cytotoxicity, irritation and sensitization endpoints. 

Reference ID: 4490960

(b) (4)
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Please provide an evaluation of the cytotoxicity, irritation and sensitization endpoints on the 
patient contacting components of the device.

Sponsor Response Per the Agency guidance, Use of International Standard ISO 10993-1, "Biological evaluation of 
medical devices - Part 1: Evaluation and testing within a risk management process".  The 
endpoints evaluated should be based on the type and duration of contact. As this device is intended 
to contact the mucosal membrane for a limited contact, the Agency recommends that the following 
endpoints be addressed: cytoxicity, sensitization and intracutaneous reactivity testing.

Please note that there are two contact  components in the 
Actuator_ASM as described in Section 2.1 of this DMF  (Jan 18, 2018) 
submission.

1) The which comes into contact with the liquid drug product 
during use for a limited duration (e.g. a few seconds).

2) The actuator component which comes into contact with the nasal 
mucosa and the liquid drug product during use also for a limited 
duration (e.g. a few seconds).  The actuator component is the only 
component which contacts the nasal mucosa and therefore requiring a
sensitization test.

The biocompatibility testing of the components can be found in Table 2 on the next page.  
All of these reports have been previously submitted to this DMF and therefore the 
references to the dates of submission and page numbers are included in Table 2.  These 
components are tested in their molded component form with no further processing and 
therefore representative of the final device as supplied to the customer from Aptar.

Reference ID: 4490960

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Reviewer 
Comments

The firm has identified the  and actuator as components with drug/patient contact. The 
; is only in contact with the drug briefly and has no 

patient contact. The drug delivering device is currently used with other drug products(NDA 
211321, NDA  NDA  NDA . 
Thus, the biocompatibility of the  may not need to be evaluated if the firm can provide 
that the manufacturing, processing, etc. of the current nasal spray device is the same as that of an 
already marketed device.

Response 
Adequate:

Yes No, See IR #2 Sent on May 1, 2019

Date Sent: May 1, 2019 Date/Sequence Received: May 3, 2019
Information Request #2 The device delivers fluid into nasal cavity and will have systemic exposure. The leachables 

from the fluid path can enter the system via the same route and therefore, systemic toxicity 
of the fluid path should be evaluated. Additionally, repeated use of the device, including 
new devices used throughout the course of treatment should be considered when 
determining the contact duration and appropriate endpoints. 

Reference ID: 4490960

(b) (4)
(b) (4)

(b) (4) (b) (4) (b) (4)

(b) (4)

(b) (4)

 

(b) (4)

(b) (4)

(b) (4)
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Alternatively, you may provide a statement that the subject device is identical in material, 
composition, processing, and manufacturing to an already marketed device in lieu of 
biocompatibility evaluation.

Sponsor Response A teleconference was help on May 3, 2019 in which the firm clarified that the device is 
packaged in its final finished form as approved  

 A statement was made below:
“The Aptar UDS, which is a constituent part of VALTOCO®, is the exact same device 
incorporated into the following FDA-approved products: NARCAN® (naloxone 
hydrochloride) nasal spray (Adapt Pharma);  

; and Tosymra™ (sumatriptan) nasal spray (Dr. Reddy’s Lab). The 
Aptar UDS device and components used for VALTOCO® are not altered or further 
processed in any way for the finished product. The UDS is controlled by the 
manufacturer (Adapt) according to the specification provided in Type IV DMF  
Neurelis manufactures VALTOCO® at Catalent who accepts the devices from Aptar 
based on Aptar specifications as already outlined in NDA 211635. Catalent controls 
devices under GMP conditions and the only activity at Catalent is to fill the vials and 
assemble the device but there is no further processing of the device that would introduce 
any contaminants or potential extractables.”
The Sponsor provided a formal written response on May 20, 2019

Reviewer Comments As discussed in the teleconference, the device is supplied in the final finished form as 
currently approved to the firm and there are no additional manufacturing or processing 
steps. Given the short contact duration with drug product, systemic endpoints are not 
necessary for revaluation. 
CDER will be reviewing the fluid/drug contacting device parts.

The firm has adequately responded to all deficiencies. 

Response Adequate: Yes No, See IR # Sent on {date}

Add Additional Information Request

CLINICAL VALIDATION REVIEW

CLINICAL VALIDATION REVIEW SUMMARY/CONCLUSION
Filing Deficiencies:
Yes No N/A

Mid-Cycle Deficiencies:
Yes No N/A

Final Deficiencies:
Yes No N/A

Reviewer Conclusion
Mid-Cycle Comments: 

Reference ID: 4490960

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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Final Review Comments: The commercial device was used in the phase 3 clinical trial and was used and functioned as
intended.

Materials Reviewed
Document Title Location
Clinical Study reports 0001-section 5

9.1. Review of Clinical Studies Clinical Studies
There are no clinical studies for review
There are clinical studies for review

This information was obtained from the following documents:

Overview of Phase 3 study
Study Name

Study Type Safety

Objectives/Endpoints Primary objective:

The primary objective of this study is to assess the safety of diazepam after repeat 

intranasal doses of
VALTOCO administered to Epilepsy subjects who experience frequent breakthrough 
seizures or Acute
Repetitive Seizures (ARS), over a 12-month period.
Secondary objective:

To assess the tolerability of diazepam after repeat intranasal administration of 

VALTOCO;

To assess the ability of caregivers to administer VALTOCO based on the 

Directions for Use (DFU);
To assess an improvement in the Quality of Life with VALTOCO use as compared to 

Diastat®.
Drug/Device Studied VALTOCO® (diazepam nasal spray), NRL-1, Aptar nasal spray

Number and Type of 
Subjects 

109

Brief description of 
protocol

This was a Phase 3, repeat dose, open-label, safety study in Epilepsy subjects who have 
frequent breakthrough seizures or ARS. VALTOCO was administered as needed to treat 
bouts of diagnosed seizures over a 12-month period of time. Doses were defined as 5 
milligrams (mg), 10 mg, 15 mg, or 20 mg based on the subject’s age and body weight. The 
dosage were increased or decreased for efficacy or safety reasons, as determined by the
Principal Investigator medical judgment that a different dose was necessary and there were 
no safety concerns associated with the dosing change. A study subject diary was used to 
record the seizure and VALTOCO administration.
The DIAZ.001.005 clinical study consisted of a screening phase, a baseline, a 12-month 
treatment period and a follow-up telephone contact to the enrolled study subject 28-days after

Reference ID: 4490960
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the last dose of VALTOCO or at study termination. The primary purpose of this study was to 
assess the safety of repeat doses of VALTOCO as intermittent chronic therapy to treat 
frequent break through seizures or ARS. Subjects were returned to the site per the Schedule 
of Events with all study visits having a ±7 day window around visits.
Safety assessments include physical and neurological examination included head, ears, eyes, 
nose, and throat (HEENT), vital signs, laboratories (hematology, serum chemistry, and 
urinalysis), 12-lead ECGs, and adverse event (AE) assessment. Concomitant medications 
were recorded. Columbia-Suicide Severity Rating Scale (CSSRS for adults or pediatric), 
Nasal Examination and Irritation Assessment (The following was assessed on separate 
scales: nasal irritation, nasal discharge, mucosal erythema, mucosal edema, mucosal crusting 
and mucosal epistaxis), Sedation Score Assessment, and Smell Test (NIH Toolbox Odor 
Identification Test) was conducted at each visit. A targeted physical examination was used to 
evaluate any potentially related side effects.
Subjects and caregivers were trained on the proper use of the VALTOCO nasal sprayer 
device at screening period and as needed during treatment period. The ability of caregivers to 
administer VALTOCO based on the Directions for Use (DFU) was assessed.
The Quality of Life in Epilepsy (QOLIE) questionnaire was administered to assess the 
quality of life while on VALTOCO compared to baseline therapy at time of enrollment.
Naïve study subjects were entered into the DIAZ.001.05 study, as well as those study 
subjects completing the protocol DIAZ.001.04 were eligible for inclusion into the long-term 
safety study (DIAZ.001.05) and received treatment with VALTOCO under DIAZ.001.05 
protocol.

Results During the reporting period for this interim report, there was a total of 1585 seizure episodes 
treated with VALTOCO in 109 subjects. Overall, 67 out of 109 subjects (61.5%) had at least 
one adverse event of which 19 subjects (17.4%) had AEs that were considered treatment-
related as determined by the Investigator. Of the 109 subjects, 18 subjects (16.5%) had AEs 
that were considered serious. None of the SAEs were determined to be treatment-related. 
One (1) SAE (major depression) resulted in the discontinuation from the study. The 
treatment related events were nasal discomfort (7 subjects, 6.4%); epistaxis, headache (4 
subjects, 8.2%); cough, rhinalgia, eye irritation, and lacrimation increased (2 subjects, 1.8%); 
and rhinorrhea, throat irritation, dysgusia, loss of consciousness, migraine, seizure, 
somnolence, ocular hyperemia, nausea, retching, fatigue, and sleep disorder (1 subject each, 
1.1%).
The most common AEs were seizure and nasal discomfort (7 subjects each, 6.4%), 
nasopharyngitis and headache (6 subjects each, 5.5%), influenza, upper respiratory tract 
infection, and dizziness, (5 subjects each, 4.6%), and pneumonia, somnolence, epistaxis, 
nasal congestion, pyrexia, and contusion (4 subjects each, 3.7%).
In the youngest age group, 6 to 11 years old, 10 out of 14 pediatric subjects (71.4%) had at 
least one adverse event. Of the 14 pediatric subjects, 4 subjects had AEs that were considered 
serious. None of the SAEs were considered treatment related. Three (3) subjects had AEs 
that were considered treatment-related as determined by the Investigator. The treatment-

related events were eye irritation, seizure, and epistaxis (1 subject each, 7.1%). No TEAEs 
were considered life-threatening or resulted in death.

Reference ID: 4490960
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In subjects 12 years and older, 57 out of 95 subjects (60.0%) had at least one adverse 
event. Of the 57 subjects, 14 subjects (14.7%) had AEs that were considered serious. 
None of the SAEs were considered treatment related.
Sixteen (16) subjects (16.8%) had AEs that were considered treatment-related as 
determined by the Investigator.
The treatment-related events were nasal discomfort (7 subjects, 7.4%); headache (4 
subjects, 4.2%); followed by cough, epistaxis, rhinalgia, and lacrimation increased (2 
subjects, 2.1%). One (1) SAE (major depression) resulted in the discontinuation from 
the study.
In addition, only 129 out of 1585 (8.1%) seizure episodes required a second dose of 
medication. The DFU was found to be easy to follow with only minor dosing errors 
(<1% of seizure episodes), mostly being associated with the administration of a 
partial dose of the product during an active seizure.
Overall, VALTOCO demonstrated a good safety profile for the intended indication.

Device Related 
Comments

The usability of VALTOCO was evaluated in the DIAZ.001.05 study. Training of
subjects on the use of VALTOCO was left up to the site personnel (i.e., real life
situation) and no specific training materials other the Directions for Use (DFU) were
provided to sites. Each subject or caregiver was provided a diary to record dosing 
times and outcomes, as well as any dosing errors; either from mechanical causes or 
failures to follow the DFU instructions.

During the reporting period for this DIAZ.001.05 interim report, there was a total of
1585 seizure episodes treated with VALTOCO in 109 subjects. Caregivers and 
patients reported 26 observations related to dosing of which 13 events appear to be 
medication errors. The remaining 13 diary observations were not considered medical 
errors by the sponsor and just observations, comments or adverse events. Of the 13 
(<1% of seizure episode) observations that were considered medication errors, most 
(9) reports were partial doses given either intentionally or unintentionally, 2 reports 
were related to the period of time of dosing, and 2 reports were product related. 
Overall, the rate of actual medication errors due to either errors in following the DFU 
or possible device errors was very low and occurred in 13 (<1%) of the seizure 
episodes treated.

Reviewer Comments The errors in device related use were very low and the care givers were able to administer the 
dose correctly. Out of 1,585 treated seizures only 2 adverse reports were device related.

ReviewerS Conclusion DMEPA will be making the final determination if the device usability is adequate for the 
user population.

Reference ID: 4490960
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9.2. Clinical Validation Interactive Review

CDRH sent Design Validation Interactive Review Questions to the Sponsor Yes No  

Add Additional Information Request

Reference ID: 4490960
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HUMAN FACTORS VALIDATION REVIEW
CDRH Human Factors Review conducted

Human Factors deferred to DMEPA                                
Review Instructions

LABELING

LABELING REVIEW SUMMARY/CONCLUSION
Filing Deficiencies:
Yes No N/A

Mid-Cycle Deficiencies:
Yes No N/A

Final Deficiencies:
Yes No N/A

Reviewer Conclusion
Mid-Cycle Comments: 

Final Review Comments: Device labeling is adequate.

Materials Reviewed
Document Title Location
Labeling Section 1.14.1.1, 1.14.1.2 and 1.14.1.3 in NDA 211635

11.1. General Labeling Review
The labeling, including the device constituent labeling, user guides, patient information, prescriber information and all 
other labeling materials provided for review were reviewed to meet the following general labeling guidelines as 
appropriate:

Device Labeling Review Checklist
Adequate?

Yes No N/A
Indications for Use or Intended Use; including use 
environment(s); route(s) of administration for infusion, and 
treatment population.

X

Drug name is visible on device constituent and packaging X

Device/Combination Product Name and labeling is consistent 
with the type of device constituent 

X

Prescriptive Statement/Symbol on device constituent X

Warnings X

Contraindications X

Instructions for Use X

Final Instructions for Use Validated through Human Factors X

Electrical Safety Labeling/Symbols X

EMC Labeling/Symbols X

Software Version Labeling X

MRI Labeling/Symbols X

RF/Wireless Labeling/Symbols X

Reference ID: 4490960
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Reviewer Comments -All device constituent parts/combination product labeling and instructions for use are present 
and adequate.

11.2. Device Specific Labeling Review

Reference ID: 4490960

(b) (4)

(b) (4)

6 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page
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Reviewer Comment – The Sponsor has provided appropriate labeling and instructions for use for all 4 dosages of 
Valtoco nasal spray with appropriate warnings and precautions.

11.3. Labeling Interactive Review
CDRH sent Labeling Interactive Review Questions to the Sponsor Yes No  

Add Additional Information Request

QUALITY SYSTEMS/MANUFACTURING CONTROLS
CDRH Quality Systems Review conducted

CDRH Quality Systems Review was not conducted
See Quality Systems/Compliance Review Attachment, Section 15

The external part of the nasal spray device is non-sterile 

FEI  is the facility that assembles the combination product. 

Inspections in the last 2 years (2017-2019) showed no action indicated and voluntary action indicated for quality systems 
documentation. Based on this information and the low risk of device related injuries/malfunctions, no pre-approval 
inspection is indicated. 

Reference ID: 4490960

(b) (4)
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APPENDIX A (INFORMATION REQUESTS)
13.1. Filing/74-Day Information Requests

None

13.2. Mid-Cycle Information Requests

Date Sent: April 16, 2019 Date/Sequence Received:April 24, 2019
Information 
Request #1

The drug device combination product is intended to deliver diazepam through the nasal cavity, 
you have provided information on the container closure of the product. Reports on the 
cytotoxicity, irritation and sensitization endpoints of the device component is not provided. The 
product will have a limited mucosal membrane contact. Per the CDRH guidance, “Use of 
International Standard ISO 10993-1, ‘Biological evaluation of medical devices- Part 1: Evaluation 
and testing within a risk management process’”, the Agency recommends that devices with this 
type of contact include an evaluation of the cytotoxicity, irritation and sensitization endpoints. 
Please provide an evaluation of the cytotoxicity, irritation and sensitization endpoints on the 
patient contacting components of the device.

Sponsor Response Per the Agency guidance, Use of International Standard ISO 10993-1, "Biological evaluation of 
medical devices - Part 1: Evaluation and testing within a risk management process".  The 
endpoints evaluated should be based on the type and duration of contact. As this device is intended 
to contact the mucosal membrane for a limited contact, the Agency recommends that the following 
endpoints be addressed: cytoxicity, sensitization and intracutaneous reactivity testing.

Please note that there are two contact  components in the 
Actuator_ASM as described in Section 2.1 of this DMF  (Jan 18, 2018) 
submission.

3) The which comes into contact with the liquid drug product during use 
for a limited duration (e.g. a few seconds).

4) The actuator component which comes into contact with the nasal 
mucosa and the liquid drug product during use also for a limited 
duration (e.g. a few seconds).  The actuator component is the only
component which contacts the nasal mucosa and therefore requiring a 
sensitization test.

The biocompatibility testing of the components can be found in Table 2 on the next page.  
All of these reports have been previously submitted to this DMF and therefore the 
references to the dates of submission and page numbers are included in Table 2.  These 
components are tested in their molded component form with no further processing and 
therefore representative of the final device as supplied to the customer from Aptar.

Reference ID: 4490960
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Reviewer 
Comments

The firm has identified the  and actuator as components with drug/patient contact. The 
; is only in contact with the drug briefly and has no 

patient contact. The drug delivering device is currently used with other drug products(NDA 
211321, NDA  NDA  NDA  
Thus, the biocompatibility of the  may not need to be evaluated if the firm can provide 
that the manufacturing, processing, etc. of the current nasal spray device is the same as that of an 
already marketed device.

Response 
Adequate:

Yes No, See IR #2 Sent on May 1, 2019

Date Sent: May 1, 2019 Date/Sequence Received: May 3, 2019
Information Request #2 The device delivers fluid into nasal cavity and will have systemic exposure. The leachables 

from the fluid path can enter the system via the same route and therefore, systemic toxicity 

Reference ID: 4490960

(b) (4) (b) (4)

(b) (4)
(b) (4)
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(b) (4)

(b) (4)
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of the fluid path should be evaluated. Additionally, repeated use of the device, including 
new devices used throughout the course of treatment should be considered when 
determining the contact duration and appropriate endpoints. 

Alternatively, you may provide a statement that the subject device is identical in material, 
composition, processing, and manufacturing to an already marketed device in lieu of 
biocompatibility evaluation.

Sponsor Response A teleconference was help on May 3, 2019 in which the firm clarified that the device is 
packaged in its final finished form as approved  

 A statement was made below:
“The Aptar UDS, which is a constituent part of VALTOCO®, is the exact same device 
incorporated into the following FDA-approved products: NARCAN® (naloxone 
hydrochloride) nasal spray (Adapt Pharma);  

 and Tosymra™ (sumatriptan) nasal spray (Dr. Reddy’s Lab). The 
Aptar UDS device and components used for VALTOCO® are not altered or further 
processed in any way for the finished product. The UDS is controlled by the 
manufacturer (Adapt) according to the specification provided in Type IV DMF  
Neurelis manufactures VALTOCO® at Catalent who accepts the devices from Aptar 
based on Aptar specifications as already outlined in NDA 211635. Catalent controls 
devices under GMP conditions and the only activity at Catalent is to fill the vials and 
assemble the device but there is no further processing of the device that would introduce 
any contaminants or potential extractables.”
The Sponsor provided a formal written response on  May 20, 2019

Reviewer Comments As discussed in the teleconference, the device is supplied in the final finished form as 
currently approved to the firm and there are no additional manufacturing or processing 
steps. Given the short contact duration with drug product, systemic endpoints are not 
necessary for revaluation. 
CDER will be reviewing the fluid/drug contacting device parts.

The firm has adequately responded to all deficiencies. 

Reference ID: 4490960
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Response Adequate: Yes No, See IR # Sent on {date}

13.3. Interactive Information Requests
13.3.1. Interactive Information Requests sent on 

None

Reference ID: 4490960
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APPENDIX B (CONSULTANT MEMOS)

14.1. Biocompatibility Review Memo –Gang Peng

QUALITY SYSTEMS/COMPLIANCE REVIEW 

The external part of the nasal spray device is non-sterile 

FEI  is the facility that assembles the combination product. 

Inspections in the last 2 years (2017-2019) showed no action indicated and voluntary action indicated for quality systems 
documentation. Based on this information and the low risk of device related injuries/malfunctions, no pre-approval 
inspection is indicated. 

Reference ID: 4490960

(b) (4)



Memorandum: Biocompatibility Consult  

To:  Kathleen Fitzgerald, Lead Reviewer, GHDB/DAGRID/ODE/CDRH 

From:  Gang Peng, Biomedical Engineer, GHDB/DAGRID/ODE/CDRH  

Date:  March 26, 2019 

Subject: ICC1801024/CON 191699 

Device:  VALTOCO(diazepam nasal spray) 

Sponsor:  Neurelis  

Recommendation: Choose all that apply: 
 Recommended deficiencies are in section VII of this memo 

_________________________________________________________________________________ 

Of note: quotes from the Sponsor are written in italics, comments to be directed to the Sponsor are in bold. 

I. Scope of Consult Request 

 Biocompatibility of Patient contacting components 
o Review of biocompatibility testing 

This review does not include: 

 Review of the fluid path biocompatibility will be deferred to Stephanie Emory (CDER) 

II. Documents reviewed 

 32p24-container-closure-system 
 32p23-manuf-process-dev 
 32p-26-compatibility 
 Coverletter 
 Form FDA 356h 
 Nonclinical-overview  
 23p7-cont-closure 

III. Background 

The firm’s original submission is under IND112621 on 23 December 2011 for NRL-1. This submission is a 
continuation on the NDA 211635 and the agency’s Refuse to File letter on 19 November 2018. The 
submission has been granted fast track designation under orphan designation request No. 12-3825. List any 
prior interactions with the file 
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The purpose of this filing is to provide the Agency with the resubmission of the initial submission for 
NDA 211635. VALTOCO® (diazepam nasal spray) is indicated for intermittent use in adults and children 
six years and older with epilepsy, on stable regimens of antiepileptic drugs (AEDs), to control bouts of 
increased seizure activity, often referred to as cluster or acute repetitive seizures (ARS). 

The primary reason for the Agency refuse to file was lack of 12 month stability data in the initial filing which 
has now been corrected. Neurelis is also responding to other comments of the Agency, including a clinical 
pharmacology comment noting that in the DIAZ.001.03 clinical trial the comparison to Diastat resulted in 
wider that desired confidence intervals (CI).  

Neurelis is also responding to other comments from the Agency, including Controlled Substance group and 
Quality comments. Neurelis has also updated the draft product labeling to address the requests of the Agency 
in the preliminary labeling review. 

IV. Indications for Use  
Management of selected, refractory patients with epilepsy, on stable regimens of AEDs, who require intermittent 
use of diazepam to control bouts of increased seizures. 

V. Device Description 

The container closure system for VALTOCO (diazepam nasal spray) comprises a 0.3 mL  clear glass 
vial closed with  rubber stopper. The vial is held in a  vial holder or sleeve that 
is attached to an Aptar UDS nasal pump. This standard configuration was used throughout the development 
program and will also be used for commercial product.

 
The Aptar UDS spray pump, a commercially available unit, is an easy-to-use delivery system that provides a 
reproducible 100 μL dose (as demonstrated by pump delivery as part of routine product release testing) and is 
small enough to carry around in a pocket or purse. The 0.3 mL vial volume enables a single dose of drug to be 
filled and the  clear glass stoppered vial provides an impermeable barrier to contaminant 
ingress from the environment. The opaque  vial holder . 

 
VI. Biocompatibility Summary 
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Table 4: Tabulated Summary of Toxicological Studies with Intravail A3 Alone and in Combination with Other Active 
Ingredients 

Study Study Typ e Species Number/ Dosage of Pri1nary Findings \ Vhere 
Tu1nber Gender Intravai1 A3 Conducted 

Repea t-Dose Toxicity 

0437RA33.001 14 Day Rat SD rats 15M/1 5F/ 0. 80. 200. Nasal inflammation in males and females was 
Nasal group 400 11 g/dose noted at doses of200 and 400 11g/dose. In 

Toxicology QOD x 14d some animals. focal areas of epithelial 
with 14d hyperplasia . degeneration and/or necrosis were 
recove1y present as a change secondaiy to the 

inflanunation. All evidence of inflammation in 
the nasal cavity resolved during a two week 
recove1y period. NOEL detenuined as 80 
11g/dose for 7 intranasal administrations over a 
2week period. 

08-6339 28 Day Rat SD rats 13M/ 13F/ 0. 18% Degenerative changes restricted to the 
Nasal group transitional/ respirato1y epithelium lining the 

Toxicology anterior section of the nasal cavity at all doses. 
NOAEL was determined only for active drug. 
not excipient. Histological changes considered 
to be adaptive to a mild ill"itant at all tested 
doses and were reversible and related to 
lntravail A3. Histological findin gs were not 
considered to be adverse by a reviewer with 
expe11ise in inhalation toxicology. 

09-2115 28 Day Rat SD rats 13M/ 13F/ 0.06. 0.125% Degenerative changes restricted to the 
Nasal group transitional/ respirato1y epithelium lining the 

Toxicology anterior section of the nasal cavity at all doses. 
NOAEL could not be detenuined. Histological 
changes considered to be adaptive to a mild 
iiTitant at all tested doses and were reversible 
and related to Intravail A3. Histological 
findings were not considered to be ;dverse by a 
reviewer with expertise in iitlialation 
toxicology. 

I 
GLP 

1~ 

-
Yes 

-
Yes 
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8272935 4 Weeks Rat SD rats lOM!lOF 0.2. 0.6. 20% No Intravail A3 related adverse effects. Yes 

Nasal group NOAEL = > 20% Imravail A3 
Toxicology 

8281781 13 Weeks Rat SD rats lOMlOF 0.2. 0.6. 20% :\o Intravail A3 related adverse effects ou Yes 
Nasal group clinical signs. body weights. ophthalmology. 

Toxicology food consumption. organ weights. blood 
chemistries. or macroscopic findings. 
Microscopically in the nose narcs. T 
incidence severity of mi.nor. localized. 
occasionally unilateral squamous cell 
hyperplasia at 10 mg/day Imravail A3 (M). and 
0.3 and I 0 mg/day (F). 

8281782 26 Weeks Rat SD rats 15M/15F/ 0.2. 0.6. 20% No Intravail A3 related adverse effects on Yes 
Nasal group clinical signs. body weights. ophthalmology. 

Toxicology food consumption. organ weights. blood 
chemistries. or macroscopic findings. 
Microscopic findings: Squamous cell 
metnpla sia present in the transitional or 
respirnto1y epithelium of the nasal cavity in rats 
given JO. 0.3 or 0.1 mg/day ln travail A3. 
Atrophy of the olfactory epithelium in males 
and females receiving 10 mg/day lntravail A3. 
In general. these changes were located in the 
rostral (anterior) parts of the nasal cavity and 
were considered to be typical adaptive 
responses to irritation associated \\;th local 
deposition of the test article. After 4-week 
reco\·ery period. ! incidence and severity 
observed in 10 mg day aninials and complete 
reco,·ery 0. I mg day aninials. 

08-6340 28 Day Rabbit NZ White SMSF 0.18% Deszenerative chanszes restricted to the I Yes 
Nasal rabbit group tra~sitional resp;_,;tory epithdilllll lining the 

Toxicology anterior section of the nasal cavity at all doses. 
NOAEL was detemlined only for active dmg. 
not excipient. Histological changes considered 
to be adaotive to a mild in;tan t at all tested 
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8272935 4 Week.Rat SD rats lOM/l OF/ 0.2. 0.6. 20% No Intravail A3 related adverse effect5. Yes 
Nasal group NOAEL = > 20% Intravail A3 

Toxicology 

8281781 13 Weeks Rat SD rats l OM/ l OF/ 0.2, 0.6. 20% No Intravail A3 related adverse effects on Yes 
Nasal group clinical signs. body weights. ophthalmology. 

Toxicology food consumption. organ weights, blood 
chemisl11es, or macroscopic findings. 
Microscopically in the nose/nares. j 
incidence/seve11ty of minor. localized. 
occasionally unilateral squamous cell 
hype1plasia at 10 mg/day Intravail A3 (M). and 
0.3 and 10 mg/day (F). 

8281782 26 Weeks Rat SD rats 15M/15F/ 0.2. 0.6. 20% No Intravail A3 related adverse effects on Yes 
Nasal group clinical signs. body weights. ophthalmology. 

Toxicology food consumption. organ weights, blood 
chemistries, or 111acroscopic findings. 
Microscopic findings: Squam ous cell 
metaplasia present in the transitional or 
respirato1y epithelium of the nasal cavity in rats 
given 10. 0.3 or 0.1 mg/day In travail A3. 
Atrophy of the olfact01y epithelium in males 
and females receiving 10 mg/day Intravail A3. 
In general. these changes were located in the 
rostral (anterior) pai1s of the nasal cavity and 
were considered to be typical adaptive 
responses to in1tation associated witl1 local 
deposition of the test article. After 4-week 
recove1y period. l incidence and severity 
observed in 10 mg/day animals and complete 
recove1y 0.1 mg/day animals. 

08-6340 28 Day Rabbit NZ White 8M/8F/ 0.18% Degenerative changes restricted to the Yes 
Nasal rabbit group transitional/ respirat01y epithelium lining the 

Toxicology amerior section of the nasal cavity at all doses. 
NOAEL was determined only for active drng, 
not excipient. Histological changes considered 
to be adaptive to a mild in1tant at all tested 

doses and were reversible and related to 
Imravail A3. Histological findings were not 
considered to be adverse by a reviewer w1th 
expe11ise in inhalation toxicology. 

09-2116 28 Day Rabbit NZ White 8M/8F/ 0.06, 0 .125% Degenerative changes restricted to the Yes 
Nasal rabbit group transitional/ respirato1y epithelium lining the 

Toxicology a111e11or section of the nas al cavity at all doses. 
NOAEL could not be detenuined. Histological 
changes considered to be adaptive to a mild 
ill'itant at all tested doses and were reversible 
and related to Intravail A3 rather than the 
active compound. Histological findings were 
not considered to be adverse by a reviewer with 
expe1tise in inhalation toxicology. 

1115-018 28 Day Dog Beagle dog 4M/4F/ 0 .2% No Intravail A3 adverse effects. Yes 
Nasal group NOAEL = > 15 mg 

Toxicology 

8275552 4 Week Dog Beagle dog 3M/3F/ 0.6. 5. 20% No Intravail A3 adverse effects. Yes 
Nasal group NOAEL = > 15 mg 

Toxicology 

8281783 13 Week Dog Beagle dog 3M/3F/ 0.6. 5. 20% Clinical and post-dosing signs limited to Yes 
Nasal group salivation and pupil dilation. No changes seen 

Toxicology in ophthalmology, hematology. clinical 
chemislly. m1ne analysis and organ weights. 

8281784 39Week Dog Beagle dog 4M/4F/ 0.6. 5. 20% No evidence of Intravail A3 toxicity. Yes 
Nasal group Microscopically. squamous cell metaplasia 

Toxicology present in respirato1y epithelium of the nasal 
cav1ty in 40. 10. or 1.2 mg/day Intravail A3 
alone: in males given 1.2 mg/day Imravail A3 
+ active: and in the respi.rat01y epithelium of 
the nasopharyngeal ducts in the 10 mg/day 
Intravail A3 alone gmup (IF). After 4-week 
recove1y period. squamous cell metaplasia 
present in respirat01y epithelium in only 2 
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VII. Recommendation 

Deficiencies for the Sponsor: 
 

1. The drug device combination product is intended to deliver diazepam through the nasal cavity, you 
have provided information on the container closure of the product. Reports on the cytotoxicity, 
irritation and sensitization endpoints of the device component is not provided. The product will have 
a limited mucosal membrane contact. Per the CDRH guidance, “Use of International Standard ISO 
10993-1, ‘Biological evaluation of medical devices- Part 1: Evaluation and testing within a risk 
management process’”, the Agency recommends that devices with this type of contact include an 
evaluation of the cytotoxicity, irritation and sensitization endpoints. Please provide an evaluation of 
the cytotoxicity, irritation and sensitization endpoints on the patient contacting components of the 
device. 
 
Firm Response 

Per the Agency guidance, Use of International Standard ISO 10993-1, "Biological evaluation of 
medical devices - Part 1: Evaluation and testing within a risk management process".  The endpoints 
evaluated should be based on the type and duration of contact. As this device is intended to contact 
the mucosal membrane for a limited contact, the Agency recommends that the following endpoints be 
addressed: cytoxicity, sensitization and intracutaneous reactivity testing. 

 
Please note that there are two contact  components in the Actuator_ASM as 
described in Section 2.1 of this DMF  (Jan 18, 2018) submission. 
   
1) The  which comes into contact with the liquid drug product during use for a 

limited duration (e.g. a few seconds). 
2) The actuator component which comes into contact with the nasal mucosa and the 

liquid drug product during use also for a limited duration (e.g. a few seconds).  The 
actuator component is the only component which contacts the nasal mucosa and 
therefore requiring a sensitization test. 

 

Reviewer Comments 

The submission is a continuation of the previous submission, NDA 211635. The sponsor identifies 
the purpose of the submission as addressing the previous stability and clinical deficiencies. The 
drug device product consists of the diazepam contained inside of vial with stopper, held inside a 
vial holder within the closure connected to a pump. After clarification, CDER confirmed that they 
will review the fluid path. As such, this review will not address the drug containing closure or fluid 
path of the product.  

As the device will have limited contact with mucosal membrane, the sponsor will be asked to 
provide C,S,I testing on the device constituents that are patient contact and not fluid contacting. 
These endpoints could not be found within the submission. Device constituents that are fluid path 
contacting will be deferred to CDER. 
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The biocompatibility testing of the components can be found in Table 2 on the next page.  
All of these reports have been previously submitted to this DMF and therefore the references 
to the dates of submission and page numbers are included in Table 2.  These components are 
tested in their molded component form with no further processing and therefore 
representative of the final device as supplied to the customer from Aptar. 
 

 
 

 
Reviewer Comment 

 The firm has identified the  and actuator as components with drug/patient contact. The  
 is only in contact with the drug briefly and has no patient 

contact. The drug delivering device is currently used with other drug products(NDA 211321, NDA 
 NDA  NDA  Thus, the biocompatibility of the  may not need to be 

evaluated if the firm can provide that the manufacturing, processing, etc. of the current nasal spray 
device is the same as that of an already marketed device.  
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Digital Signature Concurrence Table 

Consultant Reviewer  

Response to Firm 
1. The device delivers fluid into nasal cavity and will have systemic exposure. The 

leachables from the fluid path can enter the system via the same route and therefore, 
systemic toxicity of the fluid path should be evaluated. Additionally, repeated use of the 
device, including new devices used throughout the course of treatment should be 
considered when determining the contact duration and appropriate endpoints.  

Alternatively, you may provide a statement that the subject device is identical in 
material, composition, processing, and manufacturing to an already marketed device in 
lieu of biocompatibility evaluation. 

Firm Response 
 A teleconference was help on May 3, 2019 in which the firm clarified that the device is 
packaged in its final finished form as approved  

. A statement was made below: 
“The Aptar UDS, which is a constituent part of VALTOCO®, is the exact same device 
incorporated into the following FDA-approved products: NARCAN® (naloxone 
hydrochloride) nasal spray (Adapt Pharma); IMITREX® (sumatriptan) nasal spray 
(GlaxoSmithKline); and Tosymra™ (sumatriptan) nasal spray (Dr. Reddy’s Lab). The Aptar 
UDS device and components used for VALTOCO® are not altered or further processed in 
any way for the finished product. The UDS is controlled by the manufacturer (Adapt) 
according to the specification provided in Type IV DMF  Neurelis manufactures 
VALTOCO® at Catalent who accepts the devices from Aptar based on Aptar specifications 
as already outlined in NDA 211635. Catalent controls devices under GMP conditions and the 
only activity at Catalent is to fill the vials and assemble the device but there is no further 
processing of the device that would introduce any contaminants or potential extractables.” 
Reviewer Comment 
As discussed in the teleconference, the device is supplied in the final finished form as currently 
approved to the firm and there are no additional manufacturing or processing steps. Given the 
short contact duration with drug product, systemic endpoints are not necessary for revaluation.  
The firm has adequately responded to all deficiencies.  
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