
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 
 

211321Orig1s000 
 
 

OTHER REVIEW(S) 



1

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: May 3, 2019

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

Application Type and Number: NDA 211321

Product Name and Strength: Nayzilam (midazolam) nasal spray, 
5 mg per spray

Applicant/Sponsor Name: Proximagen, LLC (Proximagen)

FDA Received Date: April 12, 2019 and April 22, 2019

OSE RCM #: 2018-1315-4

DMEPA Safety Evaluator: Colleen Little, PharmD

DMEPA Team Leader (Acting): Briana Rider, PharmD

1 PURPOSE OF MEMORANDUM
The Division of Neurology Products (DNP) requested that we review the proposed Prescribing 
Information (PI), Instructions for Use (IFU), Medication Guide, container labels, blister labeling, 
and carton labeling for Nayzilam (Appendix A) to determine if they are acceptable from a 
medication error perspective.  DNP requested this review as part of their evaluation of the class 
2 resubmission for Nayzilam. DMEPA provided recommendations during previous label and 
labeling reviews.a,b,c,d 

a Whaley, E. Human Factors Results Labeling Review for Nayzilam (NDA 211321). Silver Spring (MD): FDA, CDER, 
OSE, DMEPA (US); 2019 FEB 28. RCM No.: 2018-1315 and 2018-1597.
b Whaley, E. Labeling Review Memo for Nayzilam (NDA 211321). Silver Spring (MD): FDA, CDER, OSE, DMEPA (US); 
2019 MAR 19. RCM No.: 2018-1315-1. 
c Whaley, E. Labeling Review Memo for Nayzilam (NDA 211321). Silver Spring (MD): FDA, CDER, OSE, DMEPA (US); 
2019 MAR 26. RCM No.: 2018-1315-2.
d Whaley, E. Labeling Review Memo for Nayzilam (NDA 211321). Silver Spring (MD): FDA, CDER, OSE, DMEPA (US); 
2019 MAR 27. RCM No.: 2018-1315-3.
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1.1  BACKGROUND

Proximagen previously submitted NDA 211321 on May 27, 2018. During that review cycle, we 
reviewed the proposed Nayzilam PI, IFU, Medication Guide, container labels, blister labeling, 
and carton labeling and provided recommendations to promote the safe use of the product. 
We conveyed our recommendations for the PI and Medication Guide to DNP for their 
consideration. On March 26, 2019, we found the revised IFU, container labels, and blister 
labeling acceptable from a medication error perspective.c On March 27, 2019, we found the 
carton labeling acceptable from a medication error perspective.d However, on March 29, 2019, 
NDA 211321 received a Complete Response (CR). Subsequently, on April 12, 2019, Proximagen 
resubmitted NDA 211321 to address the deficiencies in the March 29, 2019 CR letter and thus 
resubmitted the proposed Nayzilam labels and labeling to the Agency for review.  

2 ASSESSMENT
We note that the proposed Nayzilam container labels, blister labeling, and carton labeling 
submitted on April 22, 2019 and are identical to the labels and labeling previously found 
acceptable on March 26, 2019c and March 27, 2019d. Additionally, we acknowledge 
Proximagen’ s statement that the Nayzilam PI, IFU, and Medication Guide are identical to the 
labeling included in the March 29, 2019 CR letter. Thus, we do not provide any additional 
recommendations for the PI and Medication Guide and maintain our previous determination 
that the proposed Nayzilam IFU, container labels, blister labeling, and carton labeling are 
acceptable from a medication error perspective.

3 CONCLUSION
The Applicant implemented all of our recommendations and we have no additional 
recommendations at this time.
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APPENDIX A. IMAGES OF LABEL AND LABELING 

• Container labels received on April 22, 2019 

• Blister labeling received on April 22, 2019 

• Carton labeling received on April 22, 2019 
• Instructions for Use received on Apri l 12, 2019 

o \\cdsesub1\evsprod\nda211321\0024\m1\us\instructions-for-use.docx 

• Medication Guide received on April 12, 2019 
o \\cdsesub1\evsprod\nda211321\0024\m1\us\draft-med-guide.docx 

• Prescribing Information received on April 12, 2019 
o \\cdsesub1\evsprod\nda211321\0024\m1\us\draft-labeling-text.docx 

Container labels 

(b)(-41 

1 Page(s) of Draft Labeling has been Withheld in Full as b4 (CCI/TS) immediately following this 
page 
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GENERAL HOSPITAL DEVICES BRANCH 
INTERCENTER CONSULT MEMORANDUM 

February 26, 2019; Amended 3/29/2019 

Harold Sano 
CDER/OND/ODEI/DNP 

CDER/OND/ODEI/DNP 

Matthew Ondeck 
CDRH/ODE/DAGRID/GHDB 

Sarah Mollo, Injection Team Lead 
CDRH/ODE/DAGRID/GHDB 

CAPT Alan Stevens 
CDRH/ODE/DAGRID/GHDB 

Consult for Submission # NDA 211321 
ICCR # 2018-03017 
ICC1800475 

• Device Constituents Parts of the Combination Product are Not Approvable; Outstanding 

• 

deficiencies related to new manufacturer UCBBioPhanna remain. See deficiencies to be sent 
to the applicant in Section 13. 
A pre-approval inspection is recollllllended for new manufacturer, UCBBioPha11Ua SPRL. See 
Section 7.3.2 and Section 14 of the review memo for notes to be collllllunicated to inspectional 

team 
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ICC1800475 
NDA 211321, Nayzilam (midazolam nasal spray), Nasal Spray 
Proximagen 

1. Submission Overview 
Table l. Submission Information 

ICCR # (Lead) ICCR # 2018-03017 

ICCR SharePoint Link SP link (Master SP) 

ICC tracking# (Lead) ICC1800475 

Submission Number NDA 211321 

Sponsor Proximagen 

Drng/Biologic Navzilam (midazolam nasal spray), 
Acute treatment of seizures in patients 12 years of age or older who require control of 
intermittent episodes of increased seizure activity (e.g. seizure clusters, acute repetitive 

Indications for Use seizures) 

Device Constituent Nasal Spray 

Related Files NIA 

CDER/CBER Lead Review Division CDER/OND/ODEI/DNP 
Submission RPM Harold Sano 

CDER/OND/ODEI/DNP 

Lead Device Reviewer Matthew Ondeck 
CDRH/ODE/DAGRID/GHDB 

The CDRH review is being managed under ICC1800475 

Below is a list of the Discipline Specific ICCR#, ICC# and CON#. The CON# are under ICC1800475 in CTS. 

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

Quality Leslie E. Dorsey ICCR2018- ICC1800475 CON1818425 
Systems/Facilities CDRH\OHT3\DHT3C\THT3C2 03277 

SP link 
Quality Nikhil Thakur Same Same CON190328 
Systems/Facilities CDRH\OHT3\DHT3C 

Interim Due Dates 

Same 

8/11/2018 Same 

10/30/2018 Same 

1129/2019 NIA 
NIA 2/20/2018 

Page 2 of82 
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2. PURPOSE/BACKGROUND
2.1.Scope 

The purpose of this memo is to provide a safety and effectiveness review of the device constituent of the 
combination product. The device is a single use nasal spray unit device capable of delivering a 0.1 mL volume of 
drug product intranasally. The drug product is Nayzilam (midazolam nasal spray), indicated for acute treatment of 
seizures in patients 12 years of age or older who require control of intermittent episodes of increased seizure 
activity (e.g. seizure clusters, acute repetitive seizures).

The instructions that were provided under the ICCR consult are the following:

Filing/planning meeting is July 17 and will need for the reviewer to make a determination if the NDA is 
filable from a device perspective. Provide a primary review by February 20, 2019.
Filing/Planning meeting: July 17, 2018--CDRH will need to determine if the NDA is filable from a device 
perspective; Mid-cycle meeting: October 30, 2018; Wrap Up meeting: January 29, 2019; Primary review 
February 20, 2019.

2.2.Prior Interactions
This submission was transferred from John McMichael (GHDB) to Matthew Ondeck (GHDB) on 7/16/2018. 
Comments were issued to the company regarding the device constituent under IND 077421. Comments were 
issued under a Type B meeting on 1/16/2018 regarding the device information that would be needed for a follow-
up NDA. Comments were also provided to the company regarding their proposed reliability protocol during a 
Type C WRO meeting.

2.2.1.Related Files
IND 077421 

2.3. Indications for Use

Combination Product Indications for Use

Nayzilam (midazolam nasal spray)
Acute treatment of seizures in patients 12 years of age or older who require 

control of intermittent episodes of increased seizure activity (e.g. seizure 
clusters, acute repetitive seizures).

Nasal Spray Administration of drug product

3. ADMINISTRATIVE
3.1.Documents Reviewed 

Reference ID: 4436994



ICC1800475 
NDA 211321, Nayzilam (midazolam nasal spray), Nasal Spray 
Proximagen 

Document Title Location 

Drug Product 0001(1)_2.3.P 

Coffespondence Regarding Meetings 0001(1)_1.6.3 

Specifications 0001(1)_3.2.P.5.1 

Container Closure System 0001(1)_3.2.P.7 

Justification of Specifications 0001(1)_3.2.P.5.6 

DHF TR-01 Nasal Spray Products Guidance 0001(1)_3.2.R 
Perfo1mance Requirements 

Spray Content Uniformity Pump Delivery ID B 0001(1)_3.2.P.5.2 

Spray Pattem and Plume Geometry 0001(1)_3 .2.P.5.2 

Droplet Size Distribution 0001(1)_3.2.P.5.2 

Stability Summary and Conclusions 0001(1)_3 .2.P.8.1 

Batch 300869 Stability Data 0001(1)_3 .2.P.8.3 

Batch 300870 Stability Data 0001(1)_3 .2.P.8.3 

Batch 301289 Stability Data 0001(1)_3 .2.P.8.3 

I (bll4jM0035 Droplet Size Distribution 0001(1)_ 3.2.P.5.3 

I (6) <4jM0034 Spray Content and ID 0001(1)_ 3.2 .P.5.3 

I (bll4JM0037 Spray Pattem and Plume Geometiy 0001(1) 3.2.P.5.3 

DHF-D30140-1-9107015-1-Final 0001(1)_3.2.R 

DHF-D30140-1-9008547-1-Final 0001(1)_3.2.R 

DHF-D30140-1-140320-1-Final 0001(1)_3.2.R 

Ca1ton NDC 5 mg 0001(1)_1.14. l.3 

hlstructions for Use PDF 0001(1)_1.14. l.3 

Draft Carton and Container Labels 0001(1)_1.14.1.1 

Draft Labeling Text PDF 0001(1)_1.14. l.3 

12781D004 Human Factors Validation Study Repo1t 0001(1)_5.3.5.4 

38150D004 USL Project Madison uFMEA 0001(1)_5.3.5.4 

DHF RAR-01 Nayzilam Reliability Assessment 0001(1)_3.2.R 
Report 

DHF Fault Tree Analysis Repo1t 0001(1)_3.2.R 

Quality hlfonnation Amendment 0004(4)_1.11.1 

38150D071 - Addendmn: modified USL261 0002(2)_5.3.5.4 
Stunmative Usability Repo1t 
Container Closure System 0012(12) 3.2 .P.7 

Quality hlfonnation Amendment 0012(12) 1.11.1 

Actuation Force Method 0012(12) 3.2 .P.5.2 

Quality hlfonnation Amendment 0013(13) 1.11.1 

RAR-02 Nayzilam Reliability Assessment Report 0015(15) 3.2.R 

FTA-02 Fault Tree Analysis Repo1t - Manufactm-ing 0011(11)_3.2.R 

Specifications 0016(16)_3.2.P.5.1 

Reference ID 4436994 
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Quality Information Amendment 0016(16)_1.11.1

4. DEVICE DESCRIPTION AND PERFORMANCE REQUIREMENTS
The following is taken from 0001(1)_2.3.P.:

The MDZ NS device constituent part is a single use nasal spray unit device capable of delivering a 0.1 mL volume of drug 
product intranasally. The MDZ NS combination product is comprised of the drug product and the following device components; 
stopper, glass vial, actuator, and container holder.  

 

The fully assembled spray pump system combination product delivers 0.1 mL of MDZ NS drug constituent solution equivalent to 
a 5 mg MDZ dose. The overfill volume of  mL  inherent to the actuator device 
component. The finished packaged vial contains an overfill volume to ensure that the label claim of 5 mg/0.1 mL MDZ can be 
met upon device actuation.

The products desired capabilities included both patient and caregiver requirements. The intended patient population are patients 
who require control of intermittent bouts of increased seizure activity (e.g. seizure clusters, acute repetitive seizures). The target 
attributes of the drug constituent solution included homogeneity, stability, solubility, and intranasal adsorption. The combination 
product is expected to deliver a dose in the form of spray having a well characterized spray pattern and droplet size distribution.

The MDZ solution is formulated to be stable physically and chemically throughout the shelf life of the product when stored at the 
recommended storage conditions of 20ºC to 25ºC (68ºF to 77ºF), with excursions permitted between 15ºC and 30ºC (between 
59ºF and 86ºF). The dose is delivered in the form of a fine spray such that the droplet size distribution of the spray is well 
characterized. All the above mentioned critical quality attributes are included in the finished product release and stability testing. 
The MDZ NS combination product delivers MDZ intranasally and does not require that the formulation be sterile.

Midazolam Nasal Spray (MDZ NS) is a combination product comprised of a single use nasal applicator containing a midazolam 
drug formulation solution within a  glass vial sealed with a  stopper (container closure). The stoppered vial 
container closure is assembled into a unit-dose nasal spray component, including an actuator sub-assembly and a container holder, 
to form the finished device constituent part of the combination product. The assembled combination product is further enclosed in 
a blister package (tertiary to the drug product). The cartons will contain 2 blister packs and two paper inserts. One of the two 
paper inserts will be the medication guide and patient instructions for use. The second insert will be the prescribing information 
with the medication guide and patient instructions for use attached. The carton is not intended to provide protection to the 
product.

The combination product primary mode of action is carried out by the midazolam drug. The device constituent role is to deliver 
the drug constituent as a spray to the nasal cavity. Several device requirements were identified to ensure the proper selection of a 
suitable nasal spray delivery system.

The product desired capabilities included both patient and caregiver requirements. The intended patient population was patients 
who require control of intermittent bouts of increased seizure activity (e.g. seizure clusters, acute repetitive seizures). A portable 
and hand-held product capable of convenient and reliable use in seizure situations was considered a requirement. The unit-dose 
system (UDS) by

Reference ID: 4436994
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NDA 211321, Nayzilam (midazolam nasal spray), Nasal Spray 
Proximagen 

Image of the device are included below: 

From 0001 (1)_3.2.P.7 

Actuator 

Stopper 

Glass Vial 

Container Holder 

The following is taken from 3.2.P.7: 

(b)(4f 

MDZNS 
CombiDotioo Product 

All components of the MDS NS device constituent are commercially available off the shelf components. The unit-dose spray 
component (actuator and container holder), vial, and stopper were incorporated into the design without any modifications for use 
with the MDZ NS dmg formulation. Additionally, these components are assembled and used in the finished combination product 
as designed by the parts manufacturer. 

The key design features of the combination product are: 

• Provided to end-user fully assembled and ready for inunediate use 

• No requirement for any user preparation or priming 

• Clear indication to user when the product has been used (actuated) 

• No user access to the dmg product container before or after use 

Page 6 of82 
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NDA 211321, Nayzilam (midazolam nasal spray), Nasal Spray 
Proximagen 

Table 1: Device Component and Container Closure System Information 

Component 1\Iaterials of Construction Manufacturer/Supplier" 

Actuator 
(b)l4) 

Container Holder 

Glass Vial 
(0)(4 ) 

Clear Tubular Glass, 
\0)\41 

Stopper (Plunger) ~ 
. 
10>1

4\Rubber .I (bll
41Black 

(b)(4 l 

' DMF Letters of Authorization are provided in Module 1.4.2 

(b)(4) 

The method of holding MDZ NS is for the user to place the fore- and middle-fingers on the'shoulders ' of the Actuator, and the 
thumb on the end of the Container Holder. Figure 4 below is a photo and schematic showing handling and use of a nasal spray 
using the unit-dose delivery system. As shov.'Il in Figure 4, 

Container- Holder Drawing). The bridge breaking force is less than or equal to (bH
4>iN'7.m kg). 

Ftgure 4: Funrtlon of Ille "Cull Dose Delivery System Typ lcnl "Cse of 11111!-close for 
:"\asal Spray Applications 

As the user presses the container holder, the viaL within the container holder. 

Reference ID 4436994 
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(bJ<4I 

_Refer to the 10
' <

4
J for additional information on the dispensed spray as it relates 

--~~~~~~~~~~~-- --~~~~~--

to the dimensions and design of the device components. 
Ftgurt5: Functton of the Uutt Dose Dellvery System 

(b)(4) 

Reviewer Note: 
For nasal sprays, we expect the EPRs to include, at a minimum, the following: 

• Pump Delivery (Spray Weight) 
• Spray Pattem and Plume Geometry Shape 
• Spray Content Unifonnity (SCU) 
• Droplet I Paiticle Size Distribution 
• Actuation Force 

Device CharacteristicJSpecification Al Description/Specification 

bijector Platfonn Name I (bf(4~ 

Fill Volmne ~ C (l)l mL C4l mg) 

Dose Volmne 0.100 mL 

bijection Site Nose 

bijection Depth f(l)f(4l 
o mm 

Audible I visual feedback (6f(4f 
l 

I 
I 

Activation Force Not an EPR but tested as ::om{ kg in reliability 
repo1t 

Visibility of medication container No 

Last Dose Specifications and Safety NIA 
Feanu·es 

Page 8 of82 
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Type of Use (e.g. single use, disposable, 
reusable, other)

Single use

Intended user (e.g., self-administration, 
professional use, user characteristics and / 
or disease state that impact device use)

Patient and Care Giver

Injection/Spray mechanism (e.g., manual 
piston, spring, gas, etc.) 

Manual

Method of actuation Press on actuation vial while holding in nose

Automated Functions N/A

Residual Medication None (single use)

Drug Container Type Filled glass vial

Environments of use Emergency Lay Use

Expiry months

Preparation and administration (describe all 
that are applicable) 

Warm to room temp prior to 
injection

Assembling components

Prime steps

Setting dose

Skin preparation steps (e.g., pinch 
skin, inject through clothing, etc.)

Electronics  / Data transmission None

Reference ID: 4436994
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5. DESIGN CONTROL REVIEW
5.1.Design Review Summary

5.1.1.Design Control Documentation Check/Filing Review
Lead reviewer Matthew Ondeck was included in the Filing Review/Meeting with CDER. It appears that they have 
adequate information to continue with the application filing. However, additional information 

Some of the potential issues noticed during the filing review are the following:

Pump delivery/dose accuracy measures the weight of the final device rather than the actual dose itself

The sponsor did not consider actuation force an essential performance requirement of the device. 

The device expiry is months. The reliability report was conducted at 24 months. 

Reviewer Note: 
It appears that the sponsor provided adequate information regarding the Quality systems in place at each one of 
the Manufacturing sites in 3.2.P.3 for filing. The list of manufacturing process and process controls are listed in 
3.2.P.3.3. An OC consult will be required for this device. 

Conclusion:
It appears that the sponsor has provided adequate information for the filing review of the device.

5.1.2.Design Control Review

Design Control Requirement*

Signed/Dated 
Document 

Present Submission Location

Yes No

Design Requirements Specifications 
included in the NDA / BLA by the 
Combination Product Developer

X 0001(1)_3.2.P.5.1.

Design Verification Data included 
in the NDA / BLA or adequately 
cross-referenced to a master file.

X 0001(1)_3.2.R

Risk Analysis supplied in the NDA 
/ BLA by the Combination Product 
Developer

X 0001(1)_3.2.R

Validation Data X HF: 0001(1)_5.3.5.4

Device Description Recommendation:
The device description is adequate.

Reference ID: 4436994
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Human factors
Clinical data

X

Traceability Documentation X 0001(1)_3.2.R

6. DESIGN VERIFICATION AND VALIDATION REVIEW 
6.1.Summary of Design V&V Attributes 

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
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

Discipline -Specific Design Verification / Validation adequately addressed*

Consult needed Consultant Attributes Acceptable
Yes No N/A Yes No

Engineering (Materials, Mechanical, 
General)

X

Biocompatibility X

Sterility X

Software / Cybersecurity X

Electrical Safety / EMC X

Human Factors X

Compliance X

*Other discipline specific consults may be necessary based on product characteristics

Standards / Guidance Conformance YES NO N/A
Guidance for Industry Nasal Spray and Inhalation Solution, 
Suspension, and Spray Drug Products — Chemistry, 
Manufacturing, and Controls Documentation (2002)

X

*This table does NOT include discipline specific Guidance / Standards that may be applicable to the review

6.2. Design Validation Review 

Device Control Recommendation:
The device control documentation is adequate.
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Design Validation Attributes Yes No NIA 
Phase I/II/Ill Study utilized the to-be-marketed device x 
Simulated Actual Use Study utilized to-be-marketed device x 

6.2.1. Clinical Validation: 
In 3.2.P.7 Container Closure system, the sponsor states: 

The results of2 clinical studies, P261-401 , "A Randomized, Double-Blind, Placebo- Controlled Study of the Safety 
and Efficacy of Intranasal Midazolam (USL261) in the Outpatient Treatment of Subjects with Seizure Clusters" and 
P261-402, "An Open-Label Safety Study ofUSL261 in the Outpatient Treatment of Subjects with Seizure Clusters.'' 
are provided in Module 5.3.5.l and Module 5.3.5.2. respectively. and validate that the MDZ NS combination product 
is safe and effective in the acute treatment of seizures in patients age 12 and older who require control of intemuttent 
episodes of increased seizure activity (eg. seizure clusters. acute repetitive seizures). The phannacokinetic monitoring 
conducted in study P26l-401 validates that the device constituent delivered the midazolam drug product. These studies 
were conducted with the to-be-marketed combination product and demonstrate bthat the combination product meets its 
intended use. 

The sponsor has stated that the to-be-marketed version of the device has been clinically validated in the above studies . 

6.2.2.Human Factors Validation: 
Please see Section 7 .1 , which contains the CDRH consulted review memo. The to-be-marketed version of the device 
was used in the HF study. 

6.3. Design Verification Review: 
The sponsor provided design verification of the following essential performance requirements: 
For nasal sprays, we expect the EPRs to include, at a rninimum, the following: 

• Pump Delivery (Spray Weight) 
• Spray Pattern and Plume Geometry Shape 
• Spray Content Unifonnity (SCU) 
• Droplet I Particle Size Distribution 
• Actuation Force 

The device perfonnance requirements ar·e contained v.iith 0001(1)_3.2.P.5. l. Test results were taken from DHF TR-01 Nasal 

Spray Products Guidance Performance Requirements (0001 (1)_3.2 .R) . 

Desism Verification Testin<> SUlllllla1-v .. 
Device Specification Test Primary Spec Spec Verified 
Performance Methods Spec Verified Verified to after Shipping 
Requirement Expiry 
Dose Ac.curacy Tier 1: 10 units tested Adequate Adequate Adequate Adequate 

Individual: (bll4f% LC 

Mean: (bJ<4l% LC 

If the above criteria are not met but 

none are outside r <bl <4~% LC and the 
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m ean is not outside 

an additional 20 units. 

Tier 2: Shot weight is not outside ~} 
% LC for more than 3 milts. None 

of the 3 0 units is outside (b)(4)% LC 

LC. 

Tier 1: Amount of API per tmit is not Adequate Adequate Adequate Adequate 
outside of 

(bH41% of LC for more than l m1it. 
None of the 
units is outside o~% of LC and 
m ean for 
the 10 tuiits is not outside (bl\-4)% of 

LC. 

If the above criteria are not met 
because more 
than 1 of the tuiits is outside of(t: l 

% LCbut 
none are outside o~ % LC and 
themean is 
not outside <6><41% of LC, test an 
additional 20 
tuiits. 

Tier 2: Amount of API is not outs ide 
ofl (b)(4J% 

LC for m~re than 3 tmits. None of the 
30 tmits 

Spray Content 
Unifomii 

Adequate Adequate Adequate Adequate 

Spray Pattern/ 
GeometJ. 
Droplet/Pa1ticl Adequate Adequate Adequate Adequate 

e Size 

D istJ.-ibution 

Actuation Adequate Adequate Adequate Adequate 

Force 

6.3.1.Dose Accuracy: 

Reference ID 4436994 

The sponsor states that the specification was chosen because: 

A tiered pump delive1y specification has been adopted for the MDZ NS combination product. This was done to align 

the pump delive1y specification with the spray content uniformity (SCU) specification. The pump delive1y and SCU 
tests are related as the same spray actuation that is evaluated for pump delive1y is also assayed (HPLC) as part of 

the SCU procedure. Midazolar bll4 ; thus, spray weights are proportional with spray content 
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Reference ID 4436994 

11nifo11nity assay values. The first tier of testing co1responds to ten individual sprays within ~% of the target spray 
weight with the mean of ten units within ~%of the target weight. This first tier is desc1ibed in the July 2012 FDA 
guidance on Nasal Spray and Inhalation Solution, Suspension, and Spray Drug Products - Chemisfly, 
Manufacturing and Confl·ols Documentation. 

Reviewer Note: 
The CDER Nasal Spray Guidance recollllllends: "pump spray weight delivery acceptance criteria should control 
the weight of the individual sprays to within 15 percent of the target weight and their mean weight to within 10 
percent of the target weight." l\4! _____________ ..... 
However, in the test method validation of pump delive1y, the spray weight is detennined by the weight of the 

device: "Weigh each device before and after actuation to determine the shot weight." While, we would 
typically expect dose accuracy to be the weight of the fluid, the sponsor has validated their method. See below: 

The procedure 7.1------------------.... (b"')=(4 

The sponsor provided test method validation in 3.2.P.5.3 (bf<4JM0035) for dose accuracy. 2 analysts were 
tested and 12 measurements were tested. Note that the to-be-marketed drng product is 0.5 mg/0.1 mL (50 mg/mL), 
however the diug products that were used to validate the test method were 25 and 75 mg/mL. This should be 

adequate, as they validated the test method with a higher and lower concentration, thereby bracketing the to-be 
marketed concentration. The sponsor states that the acceptance criteria for validation was: The individual shot 

weight results should all fall within the range of (bJ <4I of the average shot weight. The values were within 
95%-105% of the mean, indicating that there is not a significant amount of variation betv.•een analysts and devices. 

Therefore the sponsor has validated the dose accuracy method. 

The summa1y dose acccuracy verification results are provided below: 

Drug Product Lot No. 101061 ~00349 300609 401060 300869 300870 .101289 
Te.st 111ethod Result Result Result Re.suit Result Result Result 
(;\rreptance Criteria) 
Pwnp Delivery 98 100 101 102 100 103 101 
%LC 100 100 101 101 104 101 101 
(Tier I : 10 turits tested 100 IOI 102 104 101 101 105 
Individual: (bJ <4>• .LC 100 100 100 100 102 100 102 
Mean: !bl<4>~~c 101 98 102 100 103 101 102 

101 100 99 JOO 101 102 102 
Tier2: 30 tmits tested 101 100 JOO JOO 102 103 103 
Individual: (b) <4r 103 98 JOO JOO 101 102 100 
~LC \\~th not more 97 100 102 JOO 102 101 101 
I _than 3 units <b> <4> 99 100 JOO 99 100 101 100 
(bJ~LC 

Mean (bJ (4f .LC) Mean 100 ~ean 100 Mean 101 Mean 101 Mean 102 Mean 102 Mean 102 

The sponsor's sullllllary level results are adequate. 10 devices were tested for 7 lots. Lots 300869, 300870, and 
301289 are lots that have been aged to 31 months (accelerated aging at 25 deg C, 60 RH%) . Each device was well 

within the specification. While. 10 units per lot are not many devices. the sponsor has provided farther testing in the 
reliability testing. I believe that the dose accuracy testing is adequate. 
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Reference ID 4436994 

The sponsor states that the specification was chosen because: 

The acceptance criteria for spray content 11niformity is (bl <4f in the July 2012 FDA guidance on 

Nasal Spray and Inhalation Solution, Suspension, and Spray Dmg Products- Chemisfly, Manufacturing and 

Controls Documentation. For the Tier I testing, the amount of AP/for indi11idual units must not be outside (bJ<4f 

% label claim for more than one unit with no units outside (bl <4I % label claim. The mean of the 10 units tested 

must not be outside (bJ<4l % label claim. If the abo11e criteria are not met because more than 1 of the units is 

outside ll4!% label claim b11t none are 011tside or-<bf<4f% label claim and the mean is not outside (bJ<4l% 

label claim test an additional 20 units. In this case, the amount of AP! m11st not be 011tside (bJ<4l% label claim for 

more than 3 units with none of the 30 11nits 011tside o~<bH4j % label claim. Additionally, the mean of the 30 11nits 
must be within (bJ<4I% of label claim. 

Reviewer Note: 
The CDER Nasal Spray Guidance lists this specification for Spray Unifonnity. Therefore the spec is adequate. 

The procedure is below: 
Weigh each device before and after actuation to detennine the shot weight. Insert the device into the actuator, and 
position the actuator for analysis. Actuate the device and collect the sample solution into a 60 mL vial. Add 25.0 mL 
of sample solvent. Ten nasal spray units are tested with HPLC. The final 3 lots (300869, 300870, 301289) were aged 
to 31 months 16>1" ) . 

Test method validation was provided as well in 3.2.P.5.3 ( (b)(
4JM0034 Spray Content and ID). 2 analysts were 

tested and 6 measurements were tested. Note that the to-be-marketed drug product is 0.5 mg/0.1 mL (50 mg/mL), 
however the chug products that were used to validate the test method were 12.5 and 75 mg/mL. This should be 
adequate, as they validated the test method with a higher and lower concentration, thereby bracketing the to-be 

marketed concentration. 

The sUilllna1y results are provided: 
Dmg Produrr Lot l\o. 101061 200349 300609 401060 300869 300870 301189 
Ttst 2\ftthod Rtsult Rt"5Ult Result Rt.snit RtSnlt Rtsulr Rt snlt 
(Acctptanct C1irtrfa) 

96.7 100.3 101 100 100 103 100 
98.8 100.2 102 99 103 102 100 
98.3 100.9 102 103 100 IOI 104 
98.0 100.3 100 99 102 IOI 102 
99.4 98.9 103 99 102 102 IO I 
99.4 99.9 100 99 IOI 104 IO I 
99.8 IOU 100 99 102 104 102 
100.9 99.0 101 99 IOI 104 99 
95-2 101.6 102 99 102 103 100 
97.0 IOU 101 98 100 104 99 

Mean 98.3 Mem 100.3 Mean 101 Mean99 Mem IOI Mean 103 Mean 101 

Given that the sponsor used the specification from the CDER nasal spray guidance and that each device met the 
specification, I believe that the spray content unifonnity is adequate. 
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6.3.3.Spray Pattern/Geometry
The sponsor states that the specification was chosen because:

The specification for spray pattern is based upon review of 9 batches of the MDZ NS combination product (50 
mg/mL drug constituent formulation) and includes 3 batches at 24 months. Data was evaluated at both the 3cm and 
6cm distances. Per the July 2012 FDA guidance on Nasal Spray and Inhalation Solution, Suspension, and Spray 
Drug Products –Chemistry, Manufacturing and Controls Documentation, the specification includes the shape
( ) and size of the pattern. The specification describes size in terms of Dmax (longest axis) and ovality (ratio 
of the two axis). The following specification has been adopted based upon a review of release and stability data; 

Reviewer Note:
The CDER guidance states the following about the acceptance criteria for spray pattern/geometry: The 
acceptance criteria for spray pattern should include the shape (e.g., ellipsoid of relative uniform density) as well 
as the size of the pattern (e.g., no axis is greater than x millimeters and the ratio of the longest to the shortest 
axes should lie in a specified range, for example, 1.00B1.30). Data should be provided to demonstrate that the 
collection distance selected for the spray pattern test will provide the optimal discriminatory capability

With regards to the spray pattern/ovality, droplet size distribution , the sponsor states that these specifications 
are not based upon clinical results, rather they are in place to ensure manurfacturing consistency. They state that 
similar bioavailability was seen with extreme spray failiure modes using a slow stream of intranasal 
administration of the drug product and there therefore, the in vitro spray pattern, droplet size distribution are not 
clinically important and do not correlate with bioavailability. I spoke to CDER CMC reviewer Stephanie Emory 
on 10/16/2018 and she stated that she thought that the specifications were reasonable given that that the sponsor 
has determined that the bioavailability of drug product did not change even using the most extreme spray failure 
modes. Therefore these drug delivery/drug product specs are reasonable. 

The test methods that were used was the following:

Spray Pattern:
Allow laser to warm up for 30 minutes prior to testing. Weigh each device before and after actuation to determine 
the shot weight. The shot weight for each device tested must be % of the theoretical shot weight for all
devices. Insert the device into the actuator and raise the laser height (if needed) and set the orifice-to-laser distance.
Position the camera, laser and actuator for analysis. Actuate the device and collect the spray pattern at the 30 mm or 
60 mm distance. Record Dmin, Dmax, and Ovality and Area.

Plume Geometry 
Allow laser to warm up for 30 minutes prior to testing.Weigh each device before and after actuation to determine the 
shot weight. The shot weight for each device tested must be % of the theoretical shot weight for all devices.
Insert device into the actuator. Position the camera, laser and actuator for analysis. Actuate the device and collect the 
plume geometry at 60.0 mm. Record the Plume Width and Plume Angle.

The test method validation was provided in 3.2.P.5.3 ( M0037). 2 analysts were tested with 6 
measurements each for spray pattern and plume geometry. Note that the to-be-marketed drug product is 0.5 mg/0.1 
mL (50 mg/mL), however the drug products that were used to validate the test method were 12.5 and 75 mg/mL. 

Reference ID: 4436994

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4) (b) 
(4)
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This should be adequate, as they validated the test method with a higher and lower concentration, thereby bracketing 
the to-be marketed concentration. 

Drug Product Lor J\o. 101061 2003.t!) 300609 ~01060 30086!) 300870 301289 
Test Method Result Result Resull Result Resul1 Result Result 
(Acceptance Ciireria) 

Spray Pattern. 3 cm Dmin: 52, 5.8. Dmin: 6.7, 7.8. Dmin: I I.I , 8.6. Dmin: 9.3, 11.8. Dmin: 7.7, 6.9, Dmin: 13.4, 6.5, Dmin: 9.4. 1 U , 

(Shape: (bl~ 3.7mm; 5.4mm; 10.4mm; 9.7mm; 9.0mm; 7.7mm; 10.0mm; 

r;r Mean 4.9 mm Mean 6.7 mm Mean 10.0 mm Meanl0.3 mm Mean7.9 mm Mean9.2 mm Mean !OJ mm Dmax (mm): NMT ) 
mm DmaJ< 9.5, 18.0, Dma."' 17.7. 16.7, Dniax 14.8, 28.1, Dmax 21.9, 15.7, Oma." 14.1, 14.7, Oma." 18.4, 12.6, Dmax 20.2, 20.5. 
O\'ality: ~I (b)(4f 8.6 mm; 253 mm; 16.7 mm; 23.8 mm; 16.8mm; 17.1 mm; 16.5 mm; 

Mean 12.0mm Mean 19.9mm Mean 19.9 mm Mean20.5 mm Mean 15.2 mm Mean 16.0mm Mean 19.1 mm 

O\'ality 1.8, 3.1, O\'ality 2.6, 2.1. Ovality 1.335, Ovality 2.4, 1.3, Ovality 1.840, Ovality 1374, Ovality 2.142. 
2.3; 4.7; 3.282, 1.615; 2.5; 2.131, 1.859; 1.938, 2.22(); 1.786, 1.652; 

Mean 2.4 Mean 3.1 Me<JD2.077 Mean 2.1 Mean 1.943 Mean 1.844 Mean 1.860 

Area 43.7, 80.0, Area 90.9, 122.5, Area 122.9, 249.2, Area 176.5, 139.8, Area 83.7, 86.5, Ar•a 190.5, 68.9, Area 151.4, 
21.9 mml; 131.3mm2; 157.6mml; 171.2 mm~ 129.1 mml; 95.8 mm'; 201.2, 127.0 mm'; 
Mean 48.5 mm' Mean 114.9 mm' Mean 176.6 mm' Mean 162.5 mm' Mean 99.8 mm' M•an 118.4 mm' Mean I 59.9 mm' 

Spray Panem. 6 cm Dmin: 15.8, 13.1, D= 12.0, 13.1, Dmin: 20.2, 19.9, 0 1ll1Jl: 18.5. 15.6. Dmm: 19.1, 20.4. Dmin: 21.7. 16.6, Dmin: 16.6, 23.0. 
(Shape· (bH41 14.9mm; 15.lmm; 23.7 mm; 19.0mm; 21.1 mm; 17.7 mm; 25.2mm; 
Om.ax: .NMT (b) <4f 
mm Mtan 14.6mm Mtan 13.4mm Mean2Umm Mean 17.7mm Mean 20.2mm Mean 18.7mm Mean 21.6mm 

Ch·aliry: NMTlm 0ma. ... 33.8, 38.8, Dma.'t 22.0, 28.5, Dma."< 35.0, 35.7, 0ma. .. 41.1 , 44.6, Dmax 24.0, 30.8, Dmax 37.6, 46.8, 0ma. ... 36.1, 43.6, 
31.5 mm; 33.4 mm; 38.8 mm; 54.4mm; 48.S mm; 24.9 mm: 45.0 mm; 

Mtan34.7 mm Mean28.0 mm Mtan36.5 mm Mean46.7 mm Mean34.5 mm Mtan36.4mm Mtan41.6mm 

Ovality 2.1. 3.0, Ovality 1.8, 2.2, Ol'1llity 1.733, Ovality 2.2. 2.9, Ovality 1.261, Ovality 1.7 35, Ovality 2.170. 
2.1; 2.2; 1.797. 1.635; 2.9; 1.506, 2.316; 2 818, 1.408; 1.897, 1.789; 

Mean 2.4 Men2.1 Mean 1.n2 Mean2 .7 Mean 1.694 Mean 1.987 Mean 1.952 

Am 382.5, 408.2, Aru 225.0, 3353, Area 597.3, 611.6, Area 61 7.9, 647.6, Area 376.2, 470.2, Area 687.2, 706.9, Area 449.0, 792.9, 
367.8 mm'; 396.2 mm'; 658.3 mm2; 96Umm'; 920.9mm'; 329.3 mm'; 1038.3 mml; 

Mean 386.2 mm' Mean 318.8 mm' Mean 622.4 mm' Mean 742.3 mm' Mean 589.1 mm' Mean 5 74 .5 mm' Mean 776.7 mm' 

Reviewer Note: 
It appears that the testing that the sponsor provided is adequate. However, it only appears that they provided 
testing from 3 devices for Spray Pattem at 3 cm and 6 cm. The results appear adequate. Though only 3 
device/lot were tested in the general verification testing, 60 devices/lot were tested for in the stability lots. The 
sponsor has provided stability testing for spray pattem. 

6.3.4.Droplet Size Distribution 

Reference ID 4436994 

The sponsor states that the specification was chosen because: 

The specification for droplet size disfJibution (DSD) is based upon evaluation of 9 batches of the of the MDZ NS 

combination product (50 mg/ml drug constituentfo11nulation) and includes 3 batches at 24 months. For droplet size 
disfJ·ibution data is collected at both the 3 cm and 6 cm distances. Per the nasal guidance limits have been 
established for DJO, D50, and D90. As acceptance crite1ia have been established for the 10th, 50th and 90th 

percentiles and span is derived from the measured percentile values (span = (D90 - DJ O)/D50), no specification for 
span will be established. For the percentage of small droplets < 10 um a one-sided specification has been put in 

place. This reflects the requirement to minimize the smallest droplets that mav deposit in the lung. 
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The droplet size distribution is representative of the clinical use of the device, therefore the observed ranges in the 
droplet size would not be expected to impact drug delivery. This observation supports a two-sided specification for 
Dv50 and the proposed range is consistent with clinical and pivotal stability batches. A one-sided specification is in 
place for Dv90 and reflects a reasonable upper limit based on review of NDA stability batches. A similar analysis
was done to place a one-sided limit on Dv10. The specification limits for droplet size distribution are: D10 NLT

–

Reviewer Note:
With regards to the spray pattern/ovality, droplet size distribution , the sponsor states that these specifications 
are not based upon clinical results, rather they are in place to ensure manurfacturing consistency. They state that 
similar bioavailability was seen with extreme spray failiure modes using a slow stream of intranasal 
administration of the drug product and there therefore, the in vitro spray pattern, droplet size distribution are not 
clinically important and do not correlate with bioavailability. I spoke to CDER CMC reviewer Stephanie Emory 
on 10/16/2018 and she stated that she thought that the specifications were reasonable given that that the sponsor 
has determined that the bioavailability of drug product did not change even using the most extreme spray failure 
modes. Therefore these drug delivery/drug product specs are reasonable. 

The test method is provided below:

Weigh each device before and after actuation to determine the shot weight. The shot weight for each device tested 
must be % of the theoretical shot weight for all devices. Insert the device into the actuator and position the 
actuator for analysis (for 3 cm or 6 cm distance). Actuate the device and collect the droplet size distribution 
measurement at 3 cm or 6 cm distance measured from the pump tip to the center of the laser path. Analyze the data 
for the plateau region for Dv(10), Dv(50) and Dv(90). If no plateau is present, the fully developed phase of the spray 
is to be selected using the percent transmission.

The sponsor provided adequate test method validation in 3.2.P.5.3 ( M0035) for dose distribution. 2 
analysts were tested and 6 measurements were tested for the Dv(10), Dv(50) and Dv(90). Note that the to-be-
marketed drug product is 0.5 mg/0.1 mL (50 mg/mL), however the drug products that were used to validate the test 
method were 25 and 75 mg/mL. This should be adequate, as they validated the test method with a higher and lower 
concentration, thereby bracketing the to-be marketed concentration.

The summary results are provided below:

Reference ID: 4436994

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

(b) (4)

(b) (4)
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Dmg Product Lot 101061 2003~9 300609 401060 300869 300870 301189 
:'\o. 
Ttstllethod Result Rtsult Rtsuh Result Rtsuh R.sult Result 
(A<rtptuot 
Clittria} 

Droplet S= D10: 67.85, 70.04, D10: 81.35, 48.00, D10: 52.09, 55.2, D10: 56, 35, 50 D10: 48.55, 66.57, D10: 44.66, 46.53, D10: 41.83, 57.36, 
Distnlmtio~ cm .. 64.78 1un; 42.16 µm; 56.15 1un; µm; 41.65 11m; 60.61 µm; 32.07 1un; 
CD••rii-n (b)(4) 
o,.:L_.,~ Mtan 67 .56 µm Mtan 57.17 µm Mem55µm Mtan4711111 Mtui 52 µm Mean 51 µm Mean 44 µm 
Doo: NMT (b) (4j 

o,.: 153.31, D10: 174.95, o,.: 142.9, 147.1 , o,.: 136, 112, 128 o,.: 145.5, 152.2, D10: 132.7, 144, o,.: 119.4, 143.5, 

L~i!'/o°'un· NMT 151.86. 154.24 153.68. 157.28 151J 1un; µm; 1226 11m; 148.8 µm; 113.8 1un; 

<41"> 1un; 11m; 
li......i Mean 153.14 µm Mean 161.9711m Munl4711111 Mtan 12511111 Mtan 140µm Mtan 142 µm Mtan 126 µm 

Doo: 264.54, o,.: 305.25, Doo: 277.2, 285.7, Doo: 273, 256, 251 0,.: 285.2, 290.3, 0,.: 266.6, 287.6, 0,.: 239.8, 277.5, 
260.47. 238A2 273.96. 275.82 292.8 µm; µm; 250.6 µm; 292.4 µm; 239.7 µm; 
IUD; 11m; 
Mean 254.48 µm MtaD 285.0111m Mun 28511111 Mtan 260 µm Mtan275 µm Mtan 282 µm Mtan 252 µm 

Span: 1.28, 1.25, Span: 1.28, 1.47, Span: 1.575, Span: 1.6, 2.0, Span: 1.626, 1.47, Span: 1.673, Span: 1.658, 
1.13; 1.49; 1.567' 1.56; 1.6; 1.704; 1.674, 1.558; 1534, 1.824; 

Mean 1.22 Mun 1.41 MtaDU7 Mun 1.7 Mean 1.60 Mean 1.64 Mean 1.67 

'·' 10 µm: 
~ . ... 10 µm: '· IOµm: '· 10 µm: '· IOµm: '· IOµm: '· lOµm: 

0.34%, 0.27%, 0.29'!., 0.37''., O.IXl'!., 0.00-1., 0.08% .. OJs•r.. 0.00%, 0.00-'., 0.00%, O.~r.. 0.01%, o.oo-r., 
0.30%; 0.41%; 0.00-!.; 0.31%; 0.04~.; 0.00~~; 0.00~.; 

Mean0.3°'• Mean 0.36~. Mun O-!. Mean 0.25,. Mean 0.01,. Mean 0.0°'• Me.an 0.03'"• 

Droplet SJ.Ze 010: 52.51, 75.05, 010: 52.92, 64.55, D10: 37.42, 43.21, D10: 66, 41, 34 0 10: 602, 64.62, D10: 59.42, 50.61, 010: 58. 78, 44.45, 
Distn"bution, 6 cm 51.36 µm; 47.9911111; 40.62 µm; µm; 38.99 11111; 8911m; 49.53 µm; 

I (bf 
(010: NLT1 (4~ Mean 59.6411111 M .. n 55.15 µm Meu40µm Mean 47 µm Mean 55 iun Mean 66 1un Mean51 µm 
050: (b) (4}m 

D,,: 160.12, D,.: 160.73, D,.: 133, 128, o,.: 160, 123, 79 D,.: 156.1 , 177.7, D,.: 138.1, 141.6. D,.: 13 7.5, 136.5, (b)lun 
090: •• (4) 175.98, 154.86 163.98, 153.11 115.3 µm; µm; 117.2 µm; 220.7 µm; 149.5 µm; 

µm; 11m; 
Mean 163.65 µm Mean 159.27 µm Mean 125 µm Mean 121 µm Mean 150 1un Mean 167 µm Mean 141 µm 

::O<IOµm:NMT 
(b):., Doo: 275.83, Doo: 349.34, 0..: 282.8, 271.9, Doo: 305, 281, 173 D.o: 310.1 , 343.9, 0..: 263.7, 284.9, 0,.: 262.3, 287.5, 

r~ 266.25, 243.86 333.06, 272.32 240.9µm; µm; 246.4 µm; 436 1un; 301.9 µm; 
µm; 11m; 
Mean 261.98 µm Me:m 318.24 µm Mun 265 µm Mean253 µm Mean 300 11m Mean 328 µm Mean 284 µm 
Span: 1.39, 1.09, Span: 1.84, 1.64, Span: 1.845, Span: 1.5. 1.9, Span: 1.601 Span: 1.479, Span: 1.48, 1.78, 
1.24; 1.47; 1.787, 1.737; 1.8; 1.571, 1.77; 1.655. 1572; 1.688; 

Reviewer Note: 
The results appear adequate.Though only 3 device/lot were tested in the general verification testing, 60 
devices/lot were tested for in the stability lots. The sponsor has provided stability testing for droplet size 

distribution. 

6.3.5.Actuation Force 

Reference ID 4436994 

The sponsor states that a specification for the actuation force of the device was not chosen because: 

The actuation force has not been measured during MDZNS development; therefore, the specification for the actuation 

force is cwrently Report Results. An actuation force limit will be set after completing an additional 10 batches of 

cGMP product. The actuation force results are generated through the execution of the Spray Content Unifonnity and 
Pump Delive1y method. Reporting the actuation force results from this method was not validated during the MDZ NS 

development. The actuation force has been evaluated as part of the device reliability study. The MDZ NS actuation 
force does not coirelate with Pump Delive1y. 
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The force necessary to actuate the MDZ NS product must be larger than any of the greatest individual resistances to 
activation. The MDZ NS actuation force resistances include  

 
. The control measures in place to mitigate the risk of a failure to actuate related to actuation force 

include the bridge breaking force, canula, stopper, and vial device component specifications (see Module 3.2.P.7, 
Section 2). The viscosity of the drug product formulation relates to . The drug 
product viscosity is controlled .

Reviewer Note:
Not having a specification for actuation force was not acceptable, so we requested that the sponsor implement n 
actuation force specification, which they did. Given that the actuation force specification (< N) is a bit high for an 
emergency use product, the sponsor provided a rationale for why N is a reasonable specification. The sponsor has 
established an actuation force specification of < N. They state that this is appropriate given that it will be issued 
by a caregiver and that this specification is in the range of other approved products. Additionally, they state that 
there no actuation force related complaints or difficulties reported in the clinical trials or in the HF study and that 
there are other emergency use products such as naloxone that use the same  device. I believe that the rationale 
is acceptable.

The sponsor provided verification testing of the actuation force:

The actuation force verification testing results using a statistically significant sample size from multiple lots including 
testing at the time of release through the end of the proposed shelf-life are reported in Table 1. A boxplot of the 
actuation forceverification testing results is presented in Figure 1. All actuation force verification testing results were 
within the Not More Than (NMT)  N specifications.

The device to device and lot to lot variation was adequately represented by the selected verification population of 125 
units from six lots with ages ranging from 0 to 31 months, beyond the product shelf-life of  months. From the 
verification data set,which includes the variability related to measurement reproducibility over several measurement 
events, both lot and age were statistically significant factors for actuation force (p =0.000 and p = 0.005, 
respectively). However, the effects of these factors were negligibly small compared to the specification limit (NMT  
N), but statistically significant due to the large sample size tested.

Age does not have an adverse effect on the actuation force as determined from the lots tested at different ages. Age 
had no effect on actuation force except for lot 302189 which had a measured decrease in actuation force with age.

A random effects ANOVA with variance components analysis was used to estimate the within-subgroup, between-
subgroup, and total variances. A total of 10 subgroups were defined from the 125 observations as a function of lot and 
age. The defective rate with respect to the upper specification limit of NMT  N is less than 0.01% with 95% 
probability as determined by the method of Krishnamoorthy and 
Mathew(http://www.ucs.louisiana.edu/~kxk4695/TolLim.pdf, Equations 8 and 9).

Reference ID: 4436994
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Table I : lndiYidual {;nit Actuation Force Across Lot and Age 

Actuation Force (Newtons) 

Nnnilam Lot T.:nit 300869 300870 301289 160998 401060 300609 

1 27.4 24.2 30.6 NR 27.5 33.3 

2 25.1 24.7 30.8 27.5 27.4 33.2 

3 26.1 24.6 32.4 28.5 25.7 32.6 

4 24.6 29.0 28.7 33.2 25.9 31.4 

Initial Release 5 29.3 26.l 31.2 27.5 26.8 33.1 

6 25.4 26.9 30.4 24.0 28.8 32.8 

7 25.5 29.0 32.3 26.1 31.9 31.7 

8 24.4 24.8 29.0 24.1 28.7 33.6 

9 25.5 30.3 30.7 28.0 25.9 31.0 

10 24.9 26.2 27.7 27.1 27.7 34.1 

1 25.9 24.7 27.9 28.5 NR NR 

2 25.1 26.7 NR 27.l NR NR 

3 24.2 27.2 NR 27.5 NR NR 

4 24.8 27.9 24.8 27.3 NR NR 

5 NR 28.0 22.7 29.0 NR NR 

6 27.4 26.2 23.5 28.2 NR NR 

7 NR 27.0 NR 26.0 NR NR 

8 NR 25.8 NR 32.5 NR NR 

9 28.6 28.l 24.l 28.8 NR NR 

End of Sbelf-Life1 10 25.1 24.6 NR 28.9 NR NR 

11 25.1 23.3 27.9 27.8 NR NR 

12 NR l\"R. 26.8 24.8 NR NR 

13 29.5 26.7 26.7 25.5 NR NR 
14 24.8 31.6 26.8 24.9 NR NR 

15 25.6 23.9 23.6 29.2 NR NR 

16 26.1 24.3 NR 28.5 NR NR 

17 26.4 23.2 24.4 27.6 NR NR 

18 22.8 24.8 NR 25.0 NR NR 

19 NR 26.0 NR 27.6 NR NR 

20 29.2 25.2 25~b ' 26.1 NR NR 
1 Stored at 25°0'60% RH for 31 months (except Lot 16~98 at ~l111onths). The first 10 results from 
the End of Shclf-Ltfc arc from stored m the mvcrtcd onentatton and lhe results wuts 11 - 20 arc from 
the upright storage orientation. 

NR. = Not Reported because the acruation force graphs were not a\<tilable or not required to assess the 
effect of shelf-life on actuation force 

The sponsor provided verification testing to demonstrate that the actuation force meets the acceptance criteria. 
Additionally, they provided an adequate rationale for the validity of the actuation force specification. 

6.3.6.Net Content: 

Reference ID 4436994 

While the fill volume/net content is a requirement of the device, by nature of the dose accuracy of the device, the 

sponsor has provi,ded testing of the dose accuracy (see section 6.3.1). The sponsor states that they overfill the drug 
. (bl h h 1 1 . . container over (4JYo to ensure t at t e vo ume c aim is met 

The sponsor states in 3.2.P.7 that "The fully assembled spray p ump system combination product delivers 0.1 mL of 
MDZ NS drug constituent solution equivalent to a 5 mg MDZ dose. The ove1fill volume oJI (bl <4f 
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(bH
4f. The finished packaged vial contains an overfill 

--~~~~~~~~~~~~~~~~~~~~~~~~~--

volume to ensure that the label claim of 5 mg/0.1 mL MDZ can be met upon device actuation." 

The sponsor has addressed the risk of the overfill causing an overdose of chug in document DHF RA-01 MDZ NS 
Risk Analysis. They state that the potential harm caused by over delivery of midazolam in risk # ah, ai, is respiratory 
affest or depression. However, their mitigations are adequate, which is verification of dose accuracy and net volume 
and lot release specs/testing. Additionally they state that in their clinical testing patients would receive 2 doses and no 
respiratory was seen. I believe that the risk mitigations are adequate. 

6.4.Device Simulated/Actual Shipping Validation: 
A total of 7 50 blister packaged aged final combination products were packaged in bulk shipping configuration into 3 
shipping boxes (250 units per box). The units were subjected to simulated shipping and handling conditions then repackaged 
into the original shippers post a visual inspection. Subsequently, the boxes were shipped again, and the essential 
perfo1mance measures were evaluated. The shipping and simulated studies were conducted as pa1t of the Device Reliability 
study (RAR-01) described in Section 3.8.3 . The distribution simulation was conducted as per ASTM D4169-16 including 
manual handling, vehicle stacking, loose load vibration, low pressure, vehicle vibration, and concentrated impact simulated 
conditions. The essential device perfo1mance requirements were evaluated after subjecting the blister 
packaged units to the shipping and distribution simulation conditions. See the summa1y results provided below: 

Ttst Ty~ nnd Sp.cification (nwnber of test s:unpl<s) Result 

Visu:tl AJ'P""'ance1 (750) 

~o visible physic41 device damage to mdicate that the nnil Pass 
bas been prematurely actu3ted, or vial closure sys1em bas 
been compromised or <l'llll.1ged 

Puo.., Ocln-cry ( 60) Mw: 99% 

Tier! : (b) <4~. LC for Uldi\idual. Max 104'/o 

1~>19" LC foe me•n Me-an: 102% 

Actuation Force (60) Mlll: 2.4kg 
(bf Max 3.4 kg )IMf !4lg 

M.-..n 2.Skg 

Spray Cootellt UnifO!Jllity ( 60) 

Tier! : (b) <4>(. LC far individU>J mlirs \vi1l101tly I 1uli1 Min: 100% 
wi1hu1 (b)(4 l. 1c Max: 106% r (b)(4~~LC for mean. Mean: 102%· 

Spray Pattern 3 cm (60) Ouwt (nun) O..Uity 
Dmax: NMT (b)mru Min: H.9 Mm: l.3 
Dvality:NM1 (4) Max: 31.4 Max: 4.5 

Me•n 24 1 Mean: 2.7 

Spray Patteru 6 cm (60) Dnta'< (mm) 0\-.Iity 

Dnmc Nl\1T Cb11nm ~·Gn: 14 9 Min: l.3 
O\aliry: NM1 (4) :Ma1t: 31.4 Max: 4.5 

Mean: 24.I Mean: 2.7 

Droplet se "(l:rlltoo 3 cm (60) 
DI O: Min: 26 µm 0 10: NL I A\'Ull 

D SO: (b)(4)µm 0 50: Min: 79 )all Max: 180 )Ull 

090:~un , 0 90: Max.: 365 fUll 
% ~ 10 fllll: 1'?.• ~!r. Vo< JO ~lm: 0.7% 

Droplel Siz.e 0 '>trih<•i@ 6 cm (60) 
0 10: NLT (b)(4 l 010: Min: 28 µm 

D SO: (D/l41um 0 50: Min: 53 fall Mn: 183 )Ull 

0 90: NMT (b) (4(un 0 90: Max: 381 f"" 
% < 10 f~''.m::rrf~:!v. o/o < 10 ~lm: 0.9% 

I Toral Plaiulfd Te<c Uine< 10 be A<tivaced (360) 360 
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The results that the sponsor provided indicate that all of the devices that were tested in the shipping study met the 
acceptance criteria. The testing is adequate.

6.5.Device Reliability Review
The sponsor provides a reliability assessment study in document DHF RAR-01 Nayzilam Reliability Assessment Report 
(3.2.R). In their original submission. However they did not demonstrate that that an individual Nayzliam product could meet 
99.99% reliability with 95% confidence. Multiple deficiencies were sent at filing to the sponsor. 

In 0015(15) RAR-02 Nayzilam Reliability Assessment Report and in 0013(13) Quality Information Amendment, the 
sponsor provided an updated version of the full reliability report and the summary report respectively, with inclusion of a 
FTA/stack up analysis in 0011(11) 3.2.R FTA-02 Falut Tree Analysis Report- Manufacturing. 

6.5.1.Product Reliability Requirements:
Nayzilam (midazolam nasal spray) is a single use nasal spray indicated for acute treatment of seizures in patients 12 
years of age or older who require control of intermittent episodes of increased seizure activity (e.g. seizure clusters, 
acute repetitive seizures).

Given the intended use your proposed product (i.e., emergency use) we expect you to establish a clinically-based 
reliability specification of at least 99.99% with 95% confidence (e.g., failure rate < 1/10,000) and verify this reliability 
through both design and manufacturing data analysis.

6.5.2. Sponsor Provided Executive Summary
The sponsor state:

A Fault Tree Analysis (FTA) was completed and submitted to the FDA on 17 December 2018 (S-0011, FTA-02 Fault 
Tree Analysis Report) to identify all aspects of the design and manufacturing of the product that support the reliability 
specification. The predicted reliability probabilities from the FTA were used to determine the sample sizes required to
evaluate the product reliability for the top-level failure mode of “failure to deliver the full intended dose.

For the reliability testing study, devices were aged to greater than -months and preconditioned to worst-case 
reasonably foreseeable conditions following the ASTM D4169-16 Distribution Cycle 13 at Assurance Level II for all 
schedules. Verification of dose delivery was measured by 2 essential performance measures (Pump Delivery and 
Spray Content Uniformity) that directly measure dose and are directly related to the top-level failure event of “failure 
to deliver full intended dose.”

Actuation Force was also measured in the reliability verification study to ensure that the intended users can exert 
enough force to adequately actuate the device. The reliability study also included performance testing of units actuated 
under reasonably foreseeable worst-case environmental temperatures and orientation(s).

Reliability and statistical analysis were performed on Pump Delivery, Spray Content Uniformity, and Actuation Force. 
The reliability results for a single nasal spray unit of Nayzilam was > 99.99% with 95% confidence for “failure to 
deliver full intended dose” based on the 3 verification testing variables completed. The reliability verification result
summary from 22 units evaluated for each essential measure is reported in Table 3.

Reference ID: 4436994
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6.5.3. Fault Tree Analysis/Stack up Analysis
The sponsor provided a fault tree analysis in doc “FTA-02- Fault Tree Analysis. The sponsor provided a fault tree 
analysis to identify the potential causes and initiating events for the loss of essential performance, which was described 
as “Failure to Spray (Activate)” or “Failure to Deliver Full Intended Dose”. These outputs were then evaluated against 
prior actual reliability results to determine both the correlation and the predictive capability of the FTA models.

The sponsor states that: “The top-level failure mode should be ‘Failure to Spray (activate)’ or ‘Failure to Deliver Full 
Intended Dose’.” In discussions with Proximagen and with technical experience, it became apparent that the top-level 
failure modes mentioned are different and separate and, thus, it was decided that FTAs should be executed on both top-
level failure events separately.”

The FTA models were created digitally, allowing review and examination of the FTA models to ensure that they were 
accurate and that no errors had been introduced in the creation of these FTA models. After reviewing them for 
accuracy on the primary events, probabilistic estimates were then created on the top-level events based on the 
probabilistic events of each of the underlying primary events. Based on these top-level probabilistic estimates, 
reliability estimates were then generated for each of the top-level failure mode events: “Failure to Spray (Activate)” 
and “Failure to Deliver Full Intended Dose.” The reliability estimates were generated both for the single nasal spray 
unit (NSU) and for the planned commercial product carton system configuration in which one carton contains two 
independent redundant NSUs.

The sponsor provided a risk analysis with the following probabilities for occurrence ratings:

Reference ID: 4436994
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Table 3 : Likelihood of OccmTence Index with Probabilitil's 

Occmn'nce Effect Qualitative Criteria Qu:mtifa tive 
Index Probabilistic Value 

Occnn-ence of harm almo5t ce11ai11 in the 
device population during nomial / abnornial 

5 Frequent use of the product. History ofhann resulting 1110 or 0. 10 
from failures exists from pre\·ious or similar 
designs 
Occnn-ence of harm reasonably expected to 

4 Reasonable occur iu the de\·ice population during normal I 1150 or 0.02 
abnonnal use of the orodnct 

I 
I Occ1mence of harm may occur in the device 

3 Occasional population dtuing nonual I abnonnal use of 1/ 1000 orO 00 1 
the product 
Occnn-ence. of hann unlikely lo occm in the 

2 Remote device population during nonnal I abnonual 1/ 100.000 or 0.00001 
use of the orocluct 
Occnn-ence of harm unexpected in the device 
population dilling normal I abnonnal use of 

1/1.000.000 or 
1 Improbable the product. History shows no occurrences of 

0.000001 hanu resulting from failures in previous or 
similar desie:ns 

Note: Recognizing :MDZ NS is a dmg·device combination product for an acute clinical condition. it was decided 
that a more consen-ative approach would be used than what is listed as the ;,tandard in ISO 14971 - Table D·4 for 
quantitative probabilistic values for a 5·scale category matrix. 

The follov.iing calculation was used to calculate the reliability of the single nasal unit: 

R usu = 
(b)(4f 

The reliability calculation for the product ca1t on system configuration was performed using the standard reliability 
calculation for a product system with two independent redundant parallel parts with reliabilities of R l and R2. The 

reliability of the parallel redundant system is given by 

R sys = 
(b)(-41 

The sponsor provided the risk analysis that was used to make the an estimate of the reliability of the device. It appears 

that they included an adequate FT A. Idenfying maunfacutimg and design related failure that could lead to a loos of the 
full intended dose. The manufacturing FT A supplements the design FT A. The sponsor states the following regarding 

it: 
The Manufacturing FTAprediction of reliability is sup erior to the Design FTA because it is supported by recent actual 
data analysis compared to the theoretical estimates provided in the previous Design FTA. The Design FTA was a 

theoretical probabilistic ana~ys;s based on predictive technical analysis and the Manufacturing FTA was 
predominantly based on actual data provided through a variety of tests and analyses that were more recent in 

timeframe. 

Therefore the manufaturing FT A analysis was examined The sponsor then provided a stack up analysis using the FT A 

to provide an overall estimate of the reliability of the top level failure specs: 
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Table 1 Manufacturing FTA Probabilistic Analysis on Top-Level Failure Event 

Failure Event Mfg FTA Probability of I Predicted Reliability 
Failure (One ~SU) 

Failure to DeliYer Full Intended Dose 
(b)(4) 

The sponsor states: 

The Manufacturing FTA was a combination of info11nation provided by both the medical device 

component manufacturer [ <bl <4µ and the manufacturer of final filling and assembly 
{ (bl <

4µ, The data provided in the input was a combination of elements including the 
pFMEAs, risk analyses, tolerance analyses, actual data from the vendors (quality control, 

stability lots, etc.) and technical/engineering judgment 

The sponsor identified different failure modes and probabilities of these occu11'ing based on design/manufacturing of 
the device not to specification. The following are examples of failure modes that are included: 

• Improper geometry of cartridge/body 

• Device component dimensional tolerances are not adequate to stay together 

• Cartridge is not pierced by plunger 

• Cannula bends 

• Etc. 
I believe that the fault tree analysis that was provided is adequate and addresses potential failure modes that would 
result in the user not receiving the full intended dose. 

6.5.4. Sample Size Determination: 
The sponsor stated that based on their FT A, the following sample size was used: 

The predicted reliability probabilities from the FTA were used to detemline the sample sizes required to evaluate the 
product reliability for the top-level failure mode of"failure to deliver the full intended dose." A sample size of22 units 
for each reliability variable/condition was justified by the FT A. This sample size was elucidated in the FT A analysis 
per the specification of 99 .99% reliability with 95% confidence for a single nasal spray unit for "failure to deliver full 
intended dose." 

6.5.5.Test Sample Preconditioning: 

Reference ID 4436994 

The sponsor provided verification with samples that were preconditioned in the following ways: 

• Aged to the proposed shelf life oflllimonths: 

• Simulated Shipping per ASTM D41 69-16 
Distribution Cycle 13 at Assurance Level II was used for all schedules, with preconditioning at 
23±1°C. 50±2% relative humidity. Packaged product was subjected to relative humidity for 
approximately 72 hours or sufficient time to reach equilibrium to reflect commercial distribution 
requirements. The performance test schedule sequence is provided for Distribution Cycle 13, which 
was identified as that being most aligned with expected shipping conditions, in Table 3. 

• Actuation at 5 and 40 deg C to account for worst case temperature 

• Storage orientation and activation orientation (sponsor states not difference was seen based on orientation) 

Reviewer Note: 
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I believe that the preconditioning that the sponsor has given is adequate and reflects what was recommended in 
the deficiencies. Judging the testing provided, the sponsor appears to have conducted testing in the following 

manner to demonstrate reliability: 

• Aged+shipping 

• Aged+ shipping +actuation temp 

• Aged + shipping + storage orientation/activation orientation. 
Ideally, we would most likely want these preconditionings combined; however, given that the sponsor will 
compare each and demonstrate the reliability of each condition individually, I believe that this is reasonable to 
predict that the combination of all 4 preconditionings would not alter the performance reliability of the device. 

6.5.6. Performance Testing: 

Reference ID 4436994 

Once all test samples were preconditioned, they were tested against acceptance criteria for the following essential 
perfonnance requirements. The test protocols and perfo1mance specifications used were the same one that were 
previously used in the base level verification testing. 

Table 1: Essential Performance :\leasure Specification Limit 

Essential Pel'fon nance :\Ieasure (Test) Limit on Indhidual r nit 

Ptunp Delivery I (b)(4j% LC 

Spray Content Unifomlity I % LC 

Actuation Force NMT (b5f 
<4r 

The sponsor provided the summaiy verification results below (for the preconnditionings as described above) : 

Table 2: E nd of Shelf-life Reliability Design Yerification Test Summary Results 

LTULTL at 
ReliabiJi~· (%) at 

Test :'\lean StDeY 
99.99% reliabiJi~· 

USLJLSL 95% confidence 
lenl 

Pwnp Delivery .,~ ., 
{%LC) 

100.4 0.812 104.8%/96.1% (4l%L (4r-LC >99.99 

Spray Content 
99.2 LOIS 104.6%193.8% l .e LC >99.99 

Uniformity {% LC) 

Acniatio11 Force (N) 32.5 1.626 UTL: 40.7~ 
--- (b) 

>99.99 USL: NMT (4lN 

Aged E nd of shelf life 
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Table 3 : 

Temperature 

5±3°c 

40 ± 2°c 

Table 4: 

Actuation 
01ientation 

00 

45° 

Reasonable ' Vorst-Case Scenario Emtronmen tal Temperature Actuations 
Summary Results 

Reliability 

Test '.\lean St De,· 
UlLJLTLat 

t:"SIJLSL 
(%) at 95% 

99.99% 1·eliability confidence 

level 

Pump Delivery 
101.0 0.808 105.3%/96.7% - (bfy.r,c/.My. LC >99.99 

(% LC) (4} (4l 0 

Spray Content 

lJw J.Lc Unifonnity (% 98.0 1.045 103.6o/ol92.4% >99.99 
LC) 
Actuation Force 

29.3 2.748 lITL: 43.3N USL: NMT ~N >99.99 
(N) 

Pump Delivery 
100.3 0.639 103.7o/ol96.9% ~<blowM >99.99 

(% LC) (4llt. (4lV.LC 
l 

Spray Content 

LJ'YoLCJ }.LC Unifomlity (% 99.2 0.994 104.5o/ol93.9% >99.99 
LC) 
Actuation Force 

30.4 2.175 lITL: 41.4N (6f >99.99 
(N) USL: NMT ..Jj),'":i 

Reasonable 'Vorst-Case Scenario Actuation Orien tation Summar)' Results 

Reliability 

Test l\Ieau St De,· 
UlLJLil at 

USIJLSL 
(%) at 95% 

99.99% 1·eliability confidence 
lenl 

Pump Delivery 
100.4 0.812 103.5%/91.5% MyoLCJ roLc >99.99 

(% LC) (41_ (4 

Spray Content 
Uniformity (% 99.2 1.015 103.9%/94.2% f oLO OLC >99.99 
LC) 

Actuation Force 
32.5 1.626 lITL: 40.SN USL:NMT (b!N >99.99 

(N) (4! 

Plunp Delivery 
101.0 1.17 103.5o/J91.5% 

~(b),, '(bl', 
>99.99 

(% LC) <41YoLO <4foLC 

Spray Content 

U ::J oLc Uniformity (% 98.9 0.996 103.90/J94.2% >99.99 

LC) 
Actuation Force 

28.8 2.407 lITL: 40.9N USL' NMT (b)N >99.99 
(N) . ..(4) 

Reviewer Note: 
Spray pattern, ovality/shape, and droplet size distribution were not included in the reliability analysis. The sponsor 

should provide a rationale v.iith the current data explaining why spray pattern/plume geometty and droplet size 
uniformity do not need to be included in the reliability study. Via interactive review the sponsor provided a 

response to this. While, I don' t necessarily believe that that spray pattem/geometty and droplet size distribution do 
not relate to the successful delive1y of the intended dose, the sponsor prevously clarified: the spray pattern/plume 

geomet1y and droplet size dist1ibution specifications were not based on clinical criteria, rather were set as 
sensitive manufacturing controls, and are considered sufficient to ensure consistent in vivo pe1formance of MDZ 
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NS; additionally, they have provided adequate verification testing in their non-reliability verification testing (base, 
stability, shipping). Therefore, they have provide these individual preconditionings and demonstrated that they can 
meet the manufacturing specification for these other device related EPRs. They have demonstrated through their 
reliability study that their product is 99.99% reliable for dose accuracy, spray content uniformity, and actuation 
force, and they have included spray pattern/geometry and droplet size distribution as a part of their lot release 
criteria, which should ensure that the dose is properly delivered to the patient within specfication. I believe that 
the reliability testing that is provided is adequate.

6.5.7. Incoming/ In Process/ Release Testing Used to Verify Reliability Specification
The sponsor has stated the following regarding safeguards to ensure the device continues to meet it’s reliability 
specification: 

Proximagen is committed to the development, manufacturing and commercialization of products that are high in 
quality and reliability. As noted in our application, Proximagen has an established manufacturing process and 
controls (see Module 3.2.P.3.4 Control of Critical Steps and Intermediates). The incoming component controls are 
described in Module 3.2.P.7. The final product release specifications are described in Module 3.2.P.5.1.

A process risk analysis has been performed at , the site of final assembly, to assess the MDZ NS 
manufacturing processes. As part of continuous improvement, additional manufacturing control mitigations, beyond 
those described in the NDA, are currently being established and will be instituted prior to the completion of planned 
manufacturing process validation activities. These mitigations have been incorporated into the  CAPA 
system (see Module 3.2.P.3.3 Section 2.3.8.4 for a summary description of the  CAPA system)
In parallel, predictive reliability analyses (such as additional Fault Tree Analysis) will be performed on the MDZ 
NS manufacturing processes to assess quantitatively how well our manufacturing process controls are instituted to 
ensure a high degree of quality and reliability to our final released commercial products.

Proximagen will continue to implement predictive analysis and continuous improvement activities to ensure the high 
degree of reliability of MDZ NS. In the commercial setting, product complaints, including device failures, will be 
captured and investigated.

The sponsor has described incoming inspection controls, manufacturing controls, and lot release specifications that 
will be tested for during the lifetime of the product. In addition, they describe the CAPA system and FTA that is 
completed. This is acceptable. 

6.5.8. Reliability Conclusion-
I believe that the sponsor has demonstrated a reliability of 99.99% with 95% confidence for the top level goal of 
delivering the full intended dose to the user up to the month expiry.

7. DISCIPLINE SPECIFIC REVIEWS

Device V&V Recommendation:
The device V&V is adequate.

Reference ID: 4436994
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7.1. Human Factors Review 
CDRH reviewer Matthew Ondeck requested that the CDER/DMEPA submit an HF consult for our reviewers to analyze the 
HF study. CDER/DMEPA stated the following in a withdrawn ICCR:

DMEPA will provide the review for the Nayzilam nasal spray product and will not need input from CDRH.  Our decision is 
made based on the following agreed upon list of combination products that do not require CDRH input: 

“Tier 1 i.e. no intercenter consults to CDRH HF is needed and DMEPA has internal expertise to review: 

prefilled syringes,

Non-reusable autoinjectors, 

nasal/oral delivery devices, 

Inhalers without electronic components 

transdermal systems

The ICCR for this product will be withdrawn for the above reasons.”

I spoke with Alan Stevens (CDRH branch chief) about this. We will still  provide an HF recommendation and review to the 
consulting CDER division. However, given that CDER will be reviewing the HF protocol and study, this review will be 
more of cursory review analyzing: 

User Groups

Critical Tasks

Use-Related Errors

Resulting Risk Mitigation

A review of the HF study is provided below:

Critical Task Review:
The critical tasks that were identified using an uFMEA are provided below: 
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Reviewer Note:
It is noted that the sponsor removed Hold ISD between the forefingers and thumb and to dispose of the device as critical 
tasks. I believe that this is acceptable as it is possible that users could inject the fluid in the nostril without using those 
specific fingers. Additionally, there is no risk of serious patient harm if the drug is not disposed of properly after use. I 
believe that the list of critical tasks is adequate. 

HF Protocol Summary Review:
The to-be-marketed version of the device was used in the HF study. The tasks associated with the use of the device are 
provided by the sponsor (performance/knowledge based steps). These follow in line with the instructions for use. 
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User Group Review:
The user groups that were used in the HF study were the following based on the intended use of the device; The sponsor 
provided them below:
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I believe that the user groups tested are adequate, given that they have included age groups ranging from 12 and older, 
patients (with seizures well controlled on current therapy)/caregivers/HCPs. They also state that they have used patients that 
have never self-administered medication to themselves using a naval spray (trained/untrained)

Use Error Reviews:
The use errors that were identified with the device were the following: 

Actuating the device prior to insertion into the nostril 
o Untrained adult caregivers

First Actuation Failures:

Second Actuation Failures:
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o Trained adult patient subjects:
First Actuation:

Second Actuation:

o Untrained adult patient subjects:
First Actuation:
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Second Actuation:

Inappropriate actuation or unable to actuate the device
o Untrained adult patient subjects

First Actuation (no failures during second actuation)
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Expectations that the medication needed to be attached to the device
o Limited number of errors

Did not actuate device because thought you only needed to inhail.
o Limited number of errors

Failing to insert tip of device fully into nostril
o Limited number of errors

Squeezing the plunger/actuator rather than depressing it. 
o Limited number of errors

Knowledge assessment regarding use of a second administration:
o 15/90 failures were noted -

In summary, the sponsor states that:
“The data suggests the errors were largely attributable to [1] a subset of subjects (n = 6) that actuated the first ISD 
prematurely while “testing” or “prepping” the product, but were able to successfully administer a dose with a second ISD; 
and, [2] a subset of subjects (n = 4) that knew the ISD was intended to deliver mediation to the nostril, but maintained a 
mental model of use consistent with existing nasal spray containers. The limited number of overall errors and their cause 
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does not appear to establish a pattern of preventable failures or difficulties that may be attributed to the ISD design or that 
may cause harm when administering the medication.”

“A larger number of subjects (n = 15) responded incorrectly to the question regarding the proper action to take if a seizure 
continues following the first administration (i.e., administer a second dose). However, while these subjects did not respond 
with the answer anticipated based upon the informational material provided, they did provide answers that would be 
appropriate under the circumstances (e.g., call 911 or a doctor, go to the hospital). Therefore, though there may be a pattern 
of responses that suggest some users may not understand to administer a second dose of medication in the case of a 
prolonged seizure event, the responses” provided are proper and do not represent actions that may cause harm when 
administering medication with the ISD.

The sponsor stated that: “No design modifications were deemed necessary for the planned to-be-marketed ISD, blister 
packaging, carton, and product materials (IFU, Medication guide) in response to the test results. The Sponsor has reviewed 
the results of the Summative Study, including observed use errors, close calls, and usability difficulties in the performance-
based assessment, as well as incorrect answers in the knowledge-based assessment (Sponsor Assessment of Residual Risk, 
APPENDIX B). The Sponsor concurs that the residual risks that remain would not be further reduced by modification of 
design of the user interface (including supporting product materials) and that no additional mitigation strategies are 
required with respect to the ISD or the user interface.”

There appears to be a number of use errors related to the critical task “insert tip of ISD into either nostril before actuation”, 
especially amongst untrained adult subjects on the first actuation (5/15). Additionally, the users did not realize that can 
administer a second dose if the patient seizure symptoms continue (15/90). While the sponsor did not believe that these 
warranted any additional labeling, this should be investigated. 

See the labeling in Section 9. Snippets of the labeling is taken below:

Mitigation to risk of actuation before inserting into nostril: 
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The sponsor appears to provide labeling to the user very clearly in the labeling. This will be brought up to DMEP A 
durin<> the Midc cle meetin<> to see ifthe request any additional labelinglmitigations. 

(b)(4f 

• Mitigation to risk of ca1·egive1·/user not knowing to use second dose 

It is noted that the IFU only states to dispose of the product use and does not provide any additional labeling regarding 
the need for a second dose if symptoms continue. It is noted in the Draft labeling text that it mentions that a second dose 
in the "Dosa<>e and Administration Section" : 

(bJ<4I 
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Reviewer· Note: 
I believe that the sponsor should consider putting additional text in the IFU stating "An additional 5 mg dose may be 
administered after 10 min ONLY IF the patient has NOT responded to the initial dose." Altematively, they should 
provide a rationale for why this shouldn't be included given the noted e1rnrs in the HF study 

This was discussed with DMEPA at the MC meeting and they agree that the labeling should be changed to reflect 
this. Deficiencies were sent from DMEPA regarding this at the MC. 

Ebony Whaley (DMEPA) contacted me via email on 1125/2019 with the following labeling changes that they are 

recommending (see below). She stated that: "Since the device is the same as Narcan, we find the labeling revisions 

will not require HF validation." 

Instructions for Use (IFU) 

Identified Issue Rationale for Concern Recommendation 

The IFU does not inform User con fusion regarding t he number o f doses Revise t he IFU to include t he statement " Each Nayzilam Nasal 

users o f number o f doses might increase the risk o f users attemp ting to Spray is single dose. Discard aher use•. 

per device. test or pr ime t he device or re-use a used device . 

The graphic shown in We note that for the critical task " Press plunger Modify the graphic that depicts the user's thumb pressing the 

Figure 4 can be improved firmly unti l locked into place'', 3 HF validation plunger (Figure 4) to more clearly represent the intended task 
to clearly depict the study participants d id not press the plunger and 1 and anatomy (e.g. emphasize t he spraying action, zoom in on 

intended t ask of participant failed to fu lly depress the plunger. t he anatomy, labeling the graphic to guide proper 

depressing the plunger for administration technique). Additionally, ensure t hat Figure 4 is 
dose administration. adequately d ifferentiated from Figure 3 (the figure depicting 

device placement) to increase the clarity and differences 

between t he two steps. 

The important warn ings Overlooking import ant warning informat ion in Revise IFU to include header " Important" or similar st atement 

statements for t he safe use t he IFU might contribute to administrati on errors. prior t o the sentence "Do not open the blister packaging unt il 
o f the product is not We note that for the knowledge-based ready to use•. 

prom inent and may be assessment "Check ISO for damage" , several 

overlooked. participants had difficulty identifying important 
labeling information in t he IFU. 

The IFU does not inform We note that for the knowledge-based Revise the IFU to inform users that a second may be 

users t hat a second dose assessment " Describe next action if seizure administered after 10 minutes if the patient has not responded 

may be administ ered if cluster has no t stopped", several HF validation to t he init ial dose. We recommend that t he language from t he 

needed. st udy part icipants suggested including Medication Guide is used (e.g. "If the seizure cluster is 

information regarding the second dose in the IFU. continuing 10 minutes after the first L (b) <41 a second I (bl <41may be used. If a second (b) ~s used, 
(b) (4~n the ot her nostril."). 

I believe the labeling changes included from DMEP A above clarifies the concern that was noted in this reviewer 
note and will help the user to understand use of the product. I believe the changes are adequate. 

Human Factors Validation Recommendation: 
The Human Factors Validation is adequate; however the final recommendation is defeITed to DMEPA. 

7 .2. Biocompatibility Review 
Page 39 of82 
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The sponsor provided biocompatibility information about the device in 3.2.P.7. See the patient/fluid contacting components 
below:

During use, the outer surface of the nasal actuator contacts the patient’s nasal mucosa briefly (seconds). The outer surface of 
the vial holder and actuator contact the user’s intact skin briefly (seconds). The drug constituent contacts the vial and 
stopper during storage. The drug constituent contacts the cannula, spray pin, and actuator body briefly as it passes from the 
vial to the patient’s nasal mucosa during the moment of actuation. Contact duration for these components of MDZ NS is 
categorized as limited (<24 hrs), as the drug formulation is provided in a single dose that is rapidly absorbed by the nasal 
mucosa. The drug constituent is in contact with the vial and stopper during storage prior to use.

Testing for extractables and leachables and a toxicological risk assessment has been performed separately (see Module 
3.2.P.2.4) according to FDA guidance for container closures. This testing concludes that leachable levels are less than the 

Reviewer Note:
We acknowledge that the sponsor states that your device components are in direct contact with intact skin 
and the nasal mucosa for a limited duration. However I spoke with biocomp reviewer Sarah Mollo and she 
stated that the device components should be considered an external communicated device, which requires 
systemic biocompatibility endpoints, because while there may not be direct contact with the blood stream, 
the components that are fluid contacting are absorbed through the capillaries and quickly enter the blood 
stream. However, the sponsor stated that they would evaluate the fluid/drug product component contacting 
devices in their extractables study to address the systemic endpoint
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Reviewer Note:

The CDRH biocompatibility review will only include the actuator body and vial holder. Given that the device is single 
use and only in contact with the nasal mucosa, it is appropirate that the sponsor provided cytotoxicitiy, sensitization, and 
irriation endpoint evaluation for the non-fluid contacting components. 

The biocompatibility test results were included in 3.2.R. 

7.2.1.Irritation:
The irritation testing is contained in DHF-D30140-1-9107015-1-Final (3.2.R)
The sponsor conducted testing in accordance with ISO 10993-10 for skin irritation for the Animal Irritation Test 
(Section 6.3 of the standard). It is stated in the test report that there were no deviations/amedments made to the 
protocol. 3 rabbits were used in the study. 

Material Preperation:
The test article remained intact, was placed into extraction vessels and prepared at a ratio of 3 cm² /mL of extraction 
vehicle. At the request of the Sponsor, the device was actuated before extraction. The expelled drug was dispelled onto 
Kim wipes, which were placed into a biohazard bag. The biohazard bag was tied off and placed into the biohazard 
waste bin. Only the nasal spray device was tested.

Reviewer Note:

Desipite the sponsor stating that they are a limited contact  skin/mucosal contacting device, I have spoken 
with CDRH biocomp reviewer Sarah Mollo, and she states that . Given that the vial, stopper, spray pin, and 
cannula are fluid contacting and part of the fluid path, CDER is responsible for reviewing the 
biocompatibility for these components.  I will confirm with CDER that they are reviewing these 
components. Confirm fluid contacting components vial, stopper, spray pin, cannula, are you reviewing 
extractables/leachables and tox risk assessment.

The CDER CMC reviewer stated the following regarding the E&L study:

“For this NDA, the E&L studies only cover the primary closure.  The vials were disassembled when the 
samples are collected – for other NDAs using the same delivery device they were actuated, so they would 
briefly come into contact with the other fluid path components before testing.”

Therefore, a deficiency was sent related to the biocomp testing. The sponsor states that they will adress the 
systemic endpoint required for a product such as this in the E&L study. I spoke with CDER CMC reviewer 
Stephanie Emory about this on 10/16/2018. She stated that this seemed reasonable and that she would 
evaluate the extractables study when it returned in December 2018. This was confirmed on 1/7/2019 with 
Stephanie Emory by email, that she will review the E&L study. 
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Test Article Extraction:
The extraction mixtures and corresponding control blanks were incubated for 72 ± 2 hours at 50 ± 2 °C. At the start of 
the extraction, the solutions appeared clear and free of particulates. The extracts were agitated during the course of the 
extraction period. At the end of the extraction period, the vessels were shaken well and the liquid aseptically decanted 
into a sterile vessel. The extracts were not further manipulated prior to use. See Table 2 for extract observations. The 
extracts were maintained at room temperature and used within 24 hours of preparation.

Reviewer Note:
Given that the non-fluid contacting components are only patient contacting for a brief time during use, I belive that the 
extraction conditions are adequate.

Test Article Administration:
The two test article extracts and the two vehicle controls were each injected into three rabbits. Each rabbit received 
five sequential 0.2 mL intracutaneous injections of the test article extract on the right side of the vertebral column and 
similarly the control vehicle on the left side. The second test and control extract injections were parallel and distal to 
the first injection sites.

Observations/Results:
The sponsor used the dermal scoring based on ISO 10993-10: 
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The sponsor stated the animals were observed and the injection sites were monitored according to the standard at 24, 
48, and 72 hours. The results are below for saline and sesame oil:

The results indicated that there is some there is no significant different in the test samples as compared to the extracte 
vehicle controls. Therefore the testing is adequate and shows no irritation due to the materials. 

7.2.2.Cytotoxicity 
The cytotoxicity testing is contained in DHF-D30140-1-140320-1-Final (3.2.R).
The sponsor conducted testing in accordance with ISO 10993-5 for in vitro cell cytotoxicity. It is stated in the test 
report that there were no deviations/amedments made to the protocol. 

Cell Culture Procedure
The sponsor conducted the testing with L-929 mouse fibroblast cells. The assay was conducted by extracting the test 
article and controls in E-MEM +5% FBS for 24 ± 2 hours. The cultures were evaluated for cytotoxic effects by 
microscopic examination at 24, 48, and 72 ± 4 hours of incubation.
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The test article was incubated in the appropriate volume of E-MEM + 5% FBS in a sterile vessel for 24 ±2 hours at 37 

± 1 °C. At the end of the extraction period, the maintenance culture media was removed from test culture wells and 
replaced with one mL of test and control media. The positive control, test article, cell control, and negative control 
extracts were added at the same time to the culture plate in triplicate wells. The plates were then incubated for 72 ± 4

hours at 37 ± 1 °C in a humidified atmosphere of 5 ± 1% CO2 in air. The cultures were evaluated for cytotoxic effects 
by microscopic examination at 24, 48, and 72 ±4 hours of incubation.

Test Article Extraction:
The extraction mixtures and corresponding control blanks were incubated for 24 ± 2 hours at 37 ±1°C. At the start of 
the extraction, the solutions appeared clear and free of particulates. The extracts were agitated during the course of the 
extraction period. At the end of the extraction period, the vessels were shaken well and the liquid aseptically decanted 
into a sterile vessel. See Table 3 for extract observations. The extracts were not further manipulated prior to use. The 
extracts were maintained at room temperature and used within 24 hours of preparation.

Reviewer Note:
The extraction medium of culture medium is most likely more challenging than saline, therefore the extraction 
medium is adequate. Additionally the extraction time is adequate, given that the patient will only be in direct contact 
with portions of the device for a very short time; i.e. < 24 hours. 

Observations/Results:
The sponsor used the dermal scoring based on ISO 10993-5:

The sponsor observed the cells at 24, 48, and 72 hours. The results are below:
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The results indicated that there is some there is no cytoxicity effects due to the presence of the materials used. 

7.2.3.Sensitization
The sensitization testing is contained in DHF-D30140-1-9008547-1-Final (3.2.R).
The sponsor conducted testing in accordance with ISO 10993-10 for irritation. It is stated in the test report that there 
were no deviations/amedments made to the protocol

The closed patch test (Buehler test) was used to evaluate skin sensitization

Sample Preperation: 
The test article remained intact, was placed into extraction vessels, and prepared at a ratio of 3 cm² /
1 mL of extraction vehicle. At the request of the Sponsor, the device was actuated before extraction.
The expelled drug was dispelled and discarded appropriately. Only the nasal spray device was
included in testing.

Test Article Extraction:
The extraction mixtures and corresponding control blanks were incubated for 72 ± 2 hours at 50 ± 2 °C.
At the start of the extraction, the solutions appeared clear and free of particulates. The extracts were
agitated during the course of the extraction period. At the end of the extraction period, the vessels
were shaken well and the liquid aseptically decanted into a sterile vessel. The extracts were not further
manipulated prior to use. See Table 2 for extract observations. The extracts were maintained at room
temperature and used within 24 hours of preparation.
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Injection Procedure:
The sponsor appears to have followed ISO 10993-10 for:

First induction- intradermal injection
Second induction  - topical application
Challenge Patch – topical application 

Results/Observations:
The sponsor used the dermal scoring based on ISO 10993-10:

 
 
The sponsor observed the animals and provided sensitization scoring. The sponsor states: None of the negative control 
animals challenged with the control vehicles were observed with a sensitization response greater than ‘0’. None of the 
test animals challenged with the test article extracts were observed with a sensitization response greater than ‘0’. A 
negative sensitization incidence was interpreted for all test animals.The results are below. The sponsor completed a 
positive control (a know sensitizer  0.3% dinitrochlorobenzene) to further demonstrate that the device components do 
not lead to skin sensitization.. 
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I believe that the testing for skin sensitization is adequate and there does not appear to be any noticeable sensitization 
in the animal testing according ISO 10993-10. 

7.3.Facilities Review
Leslie Caster (CDRH/OC) was consulted to review the facilities for an inspection recommendation for the combination 
product. Nikhil Thakur (CDRH/OC) was consulted to review the facilities/inspectional review after the midcycle review.

7.3.1.Proximagen LLC Facilities (Combination Product Applicant):
Leslie Caster recommended a pre-approval inspection for Proximagen LLC. facilities: 

Device Biocompatibility Recommendation:
The Device Biocompatibility is adequate.
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The following is taken from Nikhil Thakur’s review memo:

A pre-approval inspection was conducted between February 27, 2019 and March 5, 2019, to follow up on CDRH’s 
recommendation for PAI.  A 5-Observation FDA-483 was issued to the firm on March 5, 2019, however the EIR is still 
being processed by ORA.  In speaking with the ORA Division 1 Supervisory Consumer Safety Officer (Patrick 
Cummings), we were informed that ORA intended to classify this EIR as “VAI.”  ORA is also recommending that the 
result of this PAI is to “Recommend Approval” for the facility.  ORA also informed us that during the close-out of this 
inspection, and through the subsequent discussion with the Applicant, that they were satisfied with the Applicant’s 
commitment to addressing the citations on the FDA-483.

CDRH notes Proximagen’s March 9, 2019 response to the FDA-483.  Specifically, the Applicant’s response to 
Observation 4 stated that their NDA was acquired by another company named UCB.  Proximagen was retained by 
UCB to transition ownership of the NDA.  Proximagen’s response states that UCB would commercialize the product 
and have responsibility for compliance with all post market requirements including customer complaint management 
and adverse event reporting.  CDRH reviewed the NDA, and found no reference to this new entity on the Form 
FDA356h, nor within the manufacturer description sections for the NDA Drug Substance (3.2.S) and the NDA Drug 
Product (3.2.P).

CDRH will recommend a pre-approval inspection for UCB, and will request information on how UCB integrates into 
the applicable provisions of the QS Regulation (21 CFR 820.20, 820.30, 820.50, 820.100, 820.170, 820.200) of 
Proximagen’s streamlined CGMP approach described in 21 CFR 4.4(b)(1), where the Drug CGMPs (21 CFR Parts 
210 and 211) are the base operating system. 

Regarding Proximagen, CDRH does not have any further concerns for this facility
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7.3.2.UCB Facilities (New manufacturer associated with this NDA/new owner of NDA):
As stated in Section 7.3.1 of the review memo, USB was identified in the response to the FDA-483 as the new owner 
of the NDA. The following information is taken from Nikhil Thakur’s memo.

Firm Name: UCBBioPharma SPRL 
Address: Allee de la Recherche 60
B-1070 Brussels, Belgium  
FEI:2242829

Responsibility – This firm was identified by Proximagen as the new owner of this NDA.  Responsibilities appear to 
include product commercialization, post-market compliance and complaint handling.

Inspectional History – The last inspection of this firm was conducted between January 20, 2017 and January 27, 2017.  
It was classified as VAI and an 8-item FDA-483 was issued.  The firm responded to the FDA-483 on February 15, 
2017, and provided additional information on May 5, 2017 and May 11, 2017.  On August 30, 2017, CDER’s 
concurred with ORA’s “VAI” classification of the inspection, based on their review of the EIR, FDA-483, and the 
firm’s responses. CDER recommended that then next inspection verify that the FDA-483 citations were successfully 
addressed by the Applicant.  

CDRH’s assessment of the last inspection notes that the 8-Item FDA-483 concerning production/process controls, 
control of water systems, deficiencies in medial fills, lack of a comprehensive Quality Assurance System, and 
inadequate complaint investigations.

Inspection Recommendation:
A pre-approval inspection is required because:

The firm is responsible for major activities related to the manufacturing and/or development of the final 
combination involving the device constituent part; and,

A recent medical device inspection of the firm revealed major deficiencies.

Reviewer Note:
A Pre-approval inspection is required for manufacturer USB. Please see the following comments from Nik 
Thakur’s compliance memo that should be directed to the FDA inspection team:

Inspectional Assignment

Reviewer Note:
In the response to the FDA-483 it was noted that the Proximagen has stated that the NDA was aquired by 
another company named UCB. Therefore, CDRH compliance review Nikhil Thakur recommend that a pre-
approval inspection be conducted for UCB and requestes information on how integrates into the applicable 
provisions of the QS Regulation (21 CFR 820.20, 820.30, 820.50, 820.100, 820.170, 820.200) of 
Proximagen’s streamlined CGMP approach described in 21 CFR 4.4(b)(1), where the Drug CGMPs (21 
CFR Parts 210 and 211) are the base operating system. See the evaluation below.
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Firms to be inspected:

UCB Bio Pharma SPRL 
Allee de la Recherche 60
B-1070 Brussels, Belgium  
FEI:2242829

CDRH recommends a preapproval inspection under the applicable Medical Device Regulations of
UCB Bio Pharma SPRL in Brussels, Belgium (FEI # 2242829).

A limited inspection is recommended focusing on Management Responsibility (21 CFR 820.20),
Purchasing Controls (21 CFR 820.50), CAPA (21 CFR 820.100), Final Acceptance Activities (21
CFR 820.80), and Design Controls (21 CFR 820.30) for Nayzilam (NDA 211321).

Additionally, evaluate the manufacturing activities associated with the manufacturing/assembly of the
finished combination product, including in process and final acceptance activities.
Detailed inspection guidance will be provided upon request.

REGULATORY STRATEGY
The establishment inspection report (EIR) for the firm should be shared with CDRH (The EIR should be
assigned to CDER and then sent to CDRH as a consult for review). If the inspection is being classified
Official Action Indicated (OAI), the District should consider recommending appropriate regulatory action
with consultation from CDER and CDRH and whether the violation is drug or device related.

Questions regarding this consult should be referred to one of the following individuals:
Allee de la Recherche 60
B-1070 Brussels, Belgium  
FEI:2242829

CDRH recommends a preapproval inspection under the applicable Medical Device Regulations of
UCB Bio Pharma SPRL in Brussels, Belgium (FEI # 2242829).

Primary Contact:
Matthew Ondeck
TPLC Reviewer D3GH,
OPEQ,
WO66 RM2519
Phone: 301-796-9155

Secondary Contact:
Nikhil Thakur
Branch Chief 
REGO Branch
OPEQ, WO66-2518
Phone 301-796-5536

THIS ATTACHMENT IS NOT TO BE PROVIDED TO THE FIRM OR SHOWN TO THEM 
DURING THE INSPECTION. THIS ATTACHMENT CONTAINS PREDECISIONAL 
INFORMATION
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7.3.3. CbH
4! Facilities (Combination product. manufactm·er): -----An inspection was not needed for the finished combination product manufacturer: 

Finished Combination Product Manufacture r 
(b)(4 ) 

Responsibility - Combination product manufacture, including packaging and labeling. 

lnspectional History-An naJv_sjs oLtb_ejia:ri,s iosoe!i!ion history over the past 2 years showed that an 
inspection was conducted (b)(4~ The inspection covered drug CG MPs for products 
with the same or similar delivery system, and was classified VAi. 

Inspection Recommendation: 

An inspection is not required because a recent inspection of the firm was acceptab e. 

The following information is taken from Nikhil Thakur's review memo: 
UPDATED Assessment of Pre-Approval Inspection: 

The latest inspection ofi .. ___ <b_><_.
4f was conducted between ______ Cb_>_<

4 
.. 1 and _____ <_b>_<

4 
.. 1. Although 

preapproval inspectional support was provided during this inspection, it is noteworthy that this PAI coverage was to 
support the approval o >n4 (bH4I, a dmg I 

device combination product). The inspection supported post-approval CGMP coverage under the drug CGMPs. The 
inspection resulted in a I-observation FDA-483, and was classified VAi. The inspection, although not focused on the 

Quality System, appeared to provide comprehensive assessments of the drug based CGMPs at the facility. CDRH 
does not have anv &rther concerns regarding this facilitv. 

Device Facilities Recommendation: 
The Applicant's responses and the info1mation submitted within the NDA appropriately address the Agency's original 
deficiencies related to 21 CFR Pait 820. 

7 .4. Device Quality Systems Review 
Leslie Caster (CDRH/OC) was consulted to review the quality systems for the combination product. For her full review 

please see the appendix section of this memo. She provided multiple QS related deficiencies to be issued to the sponsor at the 
midcycle review. However, after discussion with the sponsor she located information related to several of the deficiencies 
and only issued one deficiency at Midcycle. 

Nikhil Thakur was consulted to review the QS deficiencies after the 1nidcycle (due 2/ 1 ). He provide a full review of the 
quality systems documentation that examined all aspects of the quality systems. On 3/29/2019, after evaluation of the 
Proximagen's response to the FDA 483 letter, a new product manufacturer was identified, UCB. 
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The Quality System requirements applicable to a particular manufacturer may vary based upon the type of constituent parts 
being manufactured and the aspects of their manufacture that are being performed at that site. All manufacturers are 
responsible for ensuring compliance with all requirements applicable to the manufacturing activities at their facilities. Where 
multiple facilities bear responsibility for various aspects of the manufacturing process, only the holder of the application or 
clearance for the product is responsible for compliance with all aspects of the Quality System requirements applicable to the
entire manufacturing process and across all facilities.

Applicant:
Proximagen, LLC 505 Waterford Park
Hwy 169, Suite 850
Plymouth, MN 55441 FEI: FEI # 3013710945

Finished Combination Product Manufacturer: 

New Firm Associated with Combination Product Manufacturer:
UCB Bio Pharma SPRL 
Allee de la Recherche 60
B-1070 Brussels, Belgium  
FEI:2242829

7.4.1.ASSESSMENT OF QUALITY SYSTEM DEFICIENCIES FROM PROXIMAGEN/ :

Note: Note that this does not include deficiencies directed to the new manufacturer, UCB. Comments and deficiencies 
regarding the UCB are included located in Section 7.4.2 and Section 13 respectively. 

The following deficiencies were identified as part of the November 8, 2018 review of Application NDA 211321 (original
submission, Midazolam Nasal Spray).  On November 29, 2018, the Applicant submitted additional information (Sequence 
10 in eCTD Framework) in response  to the Quality System deficiencies that the CDRH identified in our original consult.  
This section assesses the Applicant’s response:

Reviewer Note:
See QS deficiencies 

Reviewer Note:
In the response to the FDA-483 it was noted that the Proximagen has stated that the NDA was aquired by another 
company named UCB. Therefore, CDRH compliance review Nikhil Thakur recommend that a pre-approval inspection 
be conducted for UCB and requestes information on how integrates into the applicable provisions of the QS Regulation 
(21 CFR 820.20, 820.30, 820.50, 820.100, 820.170, 820.200) of Proximagen’s streamlined CGMP approach described in 
21 CFR 4.4(b)(1), where the Drug CGMPs (21 CFR Parts 210 and 211) are the base operating system. See the evaluation 
below.
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5. 

6. 

7. 

7.4.2.ASSESSMENT OF QUALITY SYSTEM FROM UCB: 

(b)(-41 

The deficiencies identified in November assumed that Proximagen was the Applicant for NDA 211321, and that 
16>14 was the Contract Manufacturer. As such, the Quality System deficiencies were limited to these finns. Since -----UCB is now another contract manufacturer the quality systems related infonnation needs to be supplied for UCB as well. 

See Section 13 for the outstanding deficiencies related to UCB. These detail the quality systems infonnation that is needed 
for approval of the NDA. 
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8. RISK ANALYSIS
8.1.Risk Analysis Attributes

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

8.2.Summary of Risk Analysis
The sponsor provided a FMEA risk analysis in 3.2.R doc “DHF RA-01 MEZ Risk Analysis that is in accordance with ISO 
14971. 

The risk analysis takes into account the following device related hazards:

Patient contact with the drug product causes an adverse reaction

Over delivery of midazolam

Under delivery of midazolam

Insert device too far into nostril

Patient becomes addicted to combination product

Spray in other locations other than nose because of use error or patient movement

Delivery to lung because of droplet size being too small and deposits in lung or deep breath

Reliability of the device with respect to:
o Actuation force
o Delivery
o Spray performance

The sponsor provided mitigations that included verification and/or validation testing to demonstrate that the risks have been 
reduced to an as low as possible level. There are no outstanding deficiencies related to the risk analysis. 

Reviewer Note:
See QS deficiencies in Section 13 that detail the Quality Systems deficiencies realted to new manufacturer UCB

Device Quality Systems Recommendation:
Outstanding deficiencies related to manufacturer UCBBioPharma remain. See outstanding deficiencies to be sent to the 
applicant in Section 13

A pre-approval inspection is recommended for the combination product applicant, UCBBioPharma SPRL

Reference ID: 4436994
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(bf(4J 

The device instmctions for use appear to be adequate to allow for safe and effective use of the device. There is one labeling 
change/reconunendation made based on the HF validation study; however, CDER/DMEP A requested a change that should 
remedy this concern (see HF review section for more details). 
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9.5. Contraindications/Warnings: 
Taken from Draft Labeling Text: (0001(1)_1.14.1.3) 

• 

• 

• Suicidal Behavior and Ideation: Antiepileptic chugs increase the risk of suicidal ideation and behaviorf(l)>14L 
(b)(4J 

I • 

(b)l4f 

• L (b) <
4f Midazolam is associated with a high incidence of partial or complete impairment of 

--~~~~~~~~~---. 

recall for the next several hours (bl<4l 

Labeling Recommendation: 
The Labeling is adequate. 

10.DESIGN TRANSFER ACTIVITIES - RELEASE SPECIFICATION 
The following release specifications are included for the device constituent within 0016(16)_3.2.P.5.1. All EPRs are 

included. This is adequate. 

Table 1: 

Test 

Pump Delivery 

Reference ID 4436994 

Specification - Midazolam Nasal Spray 

Acceptance Crited a 

Tier 1: 10 units tested 
Individual: (b) <4f/o LC 
Mean (bl <4fo LC 

If the above criteria are not met but none are 
outside (bl <

4Jo1o LC and the mean is not outside 
(bH41% LC, test an additional 20 tmits. 

more than 3 units. None of the 30 units is outside 
(bl <j;o LC and the mean is not outside (bl <4 li>1o 

LC. 

Shot weight LC is <
6
> <

4>mg 

Procedure Release Stability 

In house method x x 
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Spray Content 
Uniformity 

Particulate 
Matter 

Actuation Force 

Spray Pattem, 
3 0 mm/60 mm 

Droplet Size 
Distribution, 

3 0 mm/60 mm 

Tier I: Amotmt of API per mlit is not outside of 
(bH4f>o of LC for more than I mlit. None of the 

mlits is outside of (bll4f, o of LC and mean for 
the I 0 units is not outside (b)(-4), o of LC. 

If the above criteria are not met because more 
than I of the mlits is outside of (b)(4JP1o LC but 
none are outside of~/o LC and rlle mean is 
not outside (b)(4fi o of LC, test an additional 20 
units. 

Tier 2: Amom1t of API is not outside ofC (bH4flo 
LC for more than 3 units. None of tl1e 30 units 
outside~o/o LC and mean is not outside :~: 
(6)(4f>o ofLC . 

.'.: I 0 pm, NMT (bll4lper mlit 

.'.: 25 llll. NMT (bl <4> er unit 

Device Lot Release Specifications Recommendation: 
The lot release specifications are adequate. 

11.INTERACTIVE REVIEW 

In house method x x 

USP <788> x NA 

In house method x x 

In house method x x 

In house method x x 

11.1. Agency Information Request #1 Sent: 8/10/2018 in Filing Letter (not filling deficiencies); Returned 
10/1/2018: SOLVE_...._ ________________________ ~, 

(b)l4 ' 
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12.RECOMMENDATION 
• Device Constituents Paits of the Combination Product are Not Approvable; Outstanding deficiencies related to manufacturer 

UCBBioPharma remain. See deficiencies to be sent to the applicant in Section 11.5. 

• A pre-approval inspection is recommended for the combination product applicant, UCBBioPhanna SPRL 

13.UNRESOLVED OUTSTANDING DEFICIENCIES TO BE SENT TO APPLICANT: 
The following deficiencies should be sent to the applicant: 

The following deficiencies were identified as pait of the November 8, 2018 review of Application NDA 211321 (original 

submission, Midazolam Nasal Spray) . The deficiencies identified in November assumed that Proximagen was the Applicant for 
NDA 211321, and that (bl <

4f was the Contract Manufacturer. As such, the Quality System deficiencies were limited to 

these finns. Based on your, Mai·ch 8, 2019 Response to the March 5, 2019 FDA-483 that FDA issued to your fum, it appears 

(b)(4 J 
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that UCB has purchased this NDA and is integrally involved in several aspects of the Quality System at your fum. You should 

update your responses to FD A's November 8, 2019 Quality System deficiencies to ADDITTONALLY identify how the 

manufacturer UCB integrates into the Quality System established at your fum. 

(b)(-41 

1. 

2. 

3. 

4. 

5. 

6. 
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14.Inspectional Assignment (To be communicated to Inspectional Team):
Firms to be inspected:

UCB Bio Pharma SPRL 
Allee de la Recherche 60
B-1070 Brussels, Belgium  
FEI:2242829

CDRH recommends a preapproval inspection under the applicable Medical Device Regulations of UCB Bio Pharma SPRL in 
Brussels, Belgium (FEI # 2242829).

A limited inspection is recommended focusing on Management Responsibility (21 CFR 820.20), Purchasing Controls (21 CFR
820.50), CAPA (21 CFR 820.100), Final Acceptance Activities (21
CFR 820.80), and Design Controls (21 CFR 820.30) for Nayzilam (NDA 211321).

Additionally, evaluate the manufacturing activities associated with the manufacturing/assembly of the finished combination
product, including in process and final acceptance activities.
Detailed inspection guidance will be provided upon request.

REGULATORY STRATEGY
The establishment inspection report (EIR) for the firm should be shared with CDRH (The EIR should be assigned to CDER and then
sent to CDRH as a consult for review). If the inspection is being classified Official Action Indicated (OAI), the District should
consider recommending appropriate regulatory action with consultation from CDER and CDRH and whether the violation is drug or
device related.

Questions regarding this consult should be referred to one of the following individuals:
Allee de la Recherche 60
B-1070 Brussels, Belgium  
FEI:2242829

CDRH recommends a preapproval inspection under the applicable Medical Device Regulations of UCB Bio Pharma SPRL in 
Brussels, Belgium (FEI # 2242829).

Primary Contact:
Matthew Ondeck
TPLC Reviewer D3GH,
OPEQ,
WO66 RM2519
Phone: 301-796-9155

Secondary Contact:
Nikhil Thakur
Branch Chief 
REGO Branch
OPEQ, WO66-2518
Phone 301-796-5536

Reference ID: 4436994
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THIS ATTACHMENT IS NOT TO BE PROVIDED TO THE FIRM OR SHOWN TO THEM DURING THE INSPECTION. 
THIS ATTACHMENT CONTAINS PREDECISIONAL INFORMATION

Reference ID: 4436994



1

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: March 27, 2019

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

Application Type and Number: NDA 211321

Product Name and Strength: Nayzilam (midazolam) nasal spray,
5 mg per spray

Applicant/Sponsor Name: Proximagen LLC

FDA Received Date: March 27, 2019

OSE RCM #: 2018-1315-3

DMEPA Safety Evaluator: Ebony Whaley, PharmD, BCPPS

DMEPA Associate Director: Mishale Mistry, PharmD, MPH

1 PURPOSE OF MEMORANDUM
The Division of Neurology Products (DNP) requested that we review the carton labeling for 
Nayzilam (Appendix A) to determine if it is acceptable from a medication error perspective.  The 
sponsor clarified the carton labeling in response to a recommendation that we made during a 
previous label and labeling review.a

2  ASSESSMENT AND CONCLUSION
We note the sponsor clarified that the 2-D data matrix barcode will appear on the bottom of 
the carton (i.e., on the red panel).  The carton labeling is acceptable from a medication error 
perspective. We have no further recommendations at this time. 

a Whaley E. Label and Labeling Memo for Nayzilam (NDA 211321). Silver Spring (MD): FDA, CDER, OSE, DMEPA 
(US); 2019 MAR 26. RCM No.: 2018-1315-2.
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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: March 26, 2019

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

Application Type and Number: NDA 211321

Product Name and Strength: Nayzilam (midazolam) nasal spray,
5 mg per spray

Applicant/Sponsor Name: Proximagen LLC

FDA Received Date: March 21, 2019; March 25, 2019

OSE RCM #: 2018-1315-2

DMEPA Safety Evaluator: Ebony Whaley, PharmD, BCPPS

DMEPA Team Leader: Lolita White, PharmD

1 PURPOSE OF MEMORANDUM
The Division of Neurology Products (DNP) requested that we review the revised instructions for 
use (IFU), container label, blister labeling, and carton labeling for Nayzilam (Appendix A) to 
determine if they are acceptable from a medication error perspective.  The revisions are in 
response to recommendations that we made during previous label and labeling reviews.ab

2  CONCLUSION
The revised IFU, container label and blister labeling are acceptable from a medication error 
perspective. However, the carton labeling is unacceptable from a medication error perspective 
because it does not identify the intended placement of the 2D data matrix barcode. 

a Whaley E. Label and Labeling Memo for Nayzilam (NDA 211321). Silver Spring (MD): FDA, CDER, OSE, DMEPA 
(US); 2019 MAR 19. RCM No.: 2018-1315-1.
b Whaley E. Human Factors Results and Label and Labeling Review for Nayzilam (NDA 211321). Silver Spring (MD): 
FDA, CDER, OSE, DMEPA (US); 2019 FEB 28. RCM No.: 2018-1315 and 2018-1597.
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3 RECOMMENDATIONS FOR PROXIMAGEN LLC
We recommend the following be implemented prior to approval of this NDA 211321:  

A. Carton labeling
1. Your proposed carton labeling does not identify the placement of the 2D data 

matrix barcode.  We are concerned that the size and location of the 2D data matrix 
barcode could compete with or distract from the presentation of other required or 
recommended product information on the carton labeling.  Submit a graphic of 
your proposed carton labeling with the 2D data matrix barcode for Agency review.    

Reference ID: 4409846Reference ID: 4436994
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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: March 19, 2019

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

Application Type and Number: NDA 211321

Product Name and Strength: Nayzilam (midazolam) nasal spray,
5 mg per spray

Applicant/Sponsor Name: Proximagen LLC

FDA Received Date: March 7, 2019

OSE RCM #: 2018-1315-1

DMEPA Safety Evaluator: Ebony Whaley, PharmD, BCPPS

DMEPA Team Leader: Lolita White, PharmD

1 PURPOSE OF MEMORANDUM
The Division of Neurology Products (DNP) requested that we review the revised container label, 
blister labeling, and carton labeling for Nayzilam (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.a 

2  CONCLUSION
The revised container label, blister labeling, and carton labeling are unacceptable from a 
medication error perspective. Table 1 below includes the identified medication error issues 
with the proposed container label, blister labeling, and carton labeling, DMEPA’s rationale for 
concern, and the proposed recommendation to minimize the risk for medication error.  

a Whaley E. Human Factors Results and Label and Labeling Review for Nayzilam (NDA 211321). Silver Spring (MD): 
FDA, CDER, OSE, DMEPA (US); 2019 FEB 28. RCM No.: 2018-1315 and 2018-1597
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2

3 RECOMMENDATIONS FOR PROXIMAGEN LLC
We provide recommendations in Table 1 below. We recommend the following be implemented 
prior to approval of this NDA 211321:  

Table 1: Identified Issues and Recommendations for Proximagen LLC (entire table to be conveyed to 
Applicant)

Identified Issue Rationale for Concern Recommendation
Container Label

1. The net quantity 
statement “1 dose” 
is in close proximity 
to the product 
strength. 

From post-marketing experience, 
the risk of numerical confusion 
between the strength and net 
quantity increases when the net 
quantity statement is located in 
close proximity to the strength 
statement.  

Relocate the net quantity statement away 
from the product strength.b 

2. The proposed 
expiration date 
format of 
“ ” is 
unclear. 

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

It is unclear whether the month designation 
“MM” will be numeric or alphabetical. If there 
are space limitations on the drug package (e.g. 
blister labels, small container), the human-
readable text may include only a year and 
month, as it is acceptable that the expiration 
date be expressed as: YYYY-MM if only 
numerical characters are used or YYYY-MMM 
if alphabetical characters are used to 
represent the month.b 

Blister labeling

1. 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 

b 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.

Reference ID: 4405338Reference ID: 4436994
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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.c  

Carton Labeling

1. The proposed 
expiration date 
format is 
“ ”. 

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

We find your proposed expiration date format 
“ ” is prone to medication error.  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.d

2. The carton labeling 
does not contain a 
contain a 2D data 
matrix barcode. 

In September 2018, FDA released 
draft guidance on product 
identifiers required under the 
Drug Supply Chain Security Act.e 
The 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. 

Review the draft guidance to determine if the 
product identifier requirements apply to your 
product’s labeling and revise accordingly. 

c 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. 
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.
e The draft guidance is available from:  https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-drugs-
gen/documents/document/ucm621044.pdf. 
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GENERAL HOSPITAL DEVICES BRANCH 
INTERCENTER CONSULT MEMORANDUM 

Febrnaiy 26, 2019 

Hai·old Sano 
CDER/OND/ODEI/DNP 

CDER/OND/ODEI/DNP 

Matthew Ondeck 
CDRH/ODE/DAGRID/GHDB 

Sarah Mollo, Injection Team Lead 
CDRH/ODE/DAGRID/GHDB 

CAPT Alan Stevens 
CDRH/ODE/DAGRID/GHDB 

Consult for Submission# NDA 211321 
ICCR # 2018-03017 
ICC1800475 

• Device Constituents Parts of the Combination Product ai·e Approvable 

• A pre-approval inspection is recommended for the combination product applicant, 
Proximagen, LLC, (cunently scheduled for March 2019): 

Digital Signature Concurrence Table 
Digitally signed by MatthewOndeck -S 

M tt h 0 d k S 
ON: c=US, o=U.S. Government, ou=HHS, ou=FDA, ou=People, 

a ew n ec - cn=MatthewOndeck-S, 
0.9.2342.19200300.100.1.1 =2002209640 
Date: 2019.03.14 16:08:24 -04'00' 

Alan M. 
Stevens -5 



ICC1800475 
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Proximagen 

1. Submission Overview 
Table 1. Submission Information 

ICCR # (1 ead) ICCR # 2018-03017 

ICCR SharePoint Link SP link (Master SP) 

ICC tracking# (Lead) ICC1800475 

Submission Number NDA 211321 

Sponsor Proximagen 

Drng/Biologic Navzilam (midazolam nasal spray), 
Acute treatment of seizures in patients 12 years of age or older who require control of 
intermittent episodes of increased seizure activity (e.g. seizure clusters, acute repetitive 

Indications for Use seizures) 

Device Constituent Nasal Spray 

Related Files NIA 

CDER/CBER Lead Review Division CDER/OND/ODEI/DNP 
Submission RPM Harold Sano 

CDER/OND/ODEI/DNP 

Lead Device Reviewer Matthew Ondeck 
CDRH/ODE/DAGRID/GHDB 

The CDRH review is being managed under ICC1800475 

Below is a list of the Discipline Specific ICCR#, ICC# and CON#. The CON# are under ICC1800475 in CTS. 

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

Quality Leslie E. Dorsey 
Systems/Facilities CDRH\OHT3\DHT3C\THT3C2 

Quality Nikhil Thakur 
Svstems/F acilities CDRH\OHT3\DHT3C 

Interim Due Dates 

2. PURPOSE/BACKGROUND 
2.1. Scope 

Reference ID 4436994 

8/11/2018 

10/30/2018 

1129/2019 

NIA 

ICCR # ICC# CON# 

ICCR2018- ICC1800475 CON1818425 
03277 
SP link 
Same Same CON190328 

Same 

Same 

Same 

NIA 
2/20/2018 
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NDA 211321, Nayzilam (midazolam nasal spray), Nasal Spray 
Proximagen 

The purpose of this memo is to provide a safety and effectiveness review of the device constituent of the 
combination product. The device is a single use nasal spray unit device capable of delive1ing a 0.1 mL volume of 
dmg product intranasally. The dmg product is Nayzilam (midazolam nasal spray), indicated for acute treatment of 
seizures in patients 12 years of age or older who require control of intennittent episodes of increased seizure 
activity (e.g. seizure clusters, acute repetitive seizures). 

The instmctions that were provided under the ICCR consult are the following: 

Filing/planning meeting is July 17 and will need for the reviewer to make a detennination if the NDA is 
fl/able from a device perspective. Provide a primary review by February 20, 2019. 
Filing/Planning meeting: July 17, 2018--CDRH will need to determine if the NDA is filable from a device 
perspective; Mid-cycle meeting: October 30, 2018; Wrap Up meeting: January 29, 2019; Primary review 
February 20, 2019. 

2.2. Prior Interactions 
This submission was transfen ed from John McMichael (GHDB) to Matthew Ondeck (GHDB) on 7116/2018. 
Comments were issued to the company regarding the device constituent under IND 077421. Comments were 
issued under a Type B meeting on 1116/2018 regarding the device info1mation that would be needed for a follow
up NDA. Comments were also provided to the company regarding their proposed reliability protocol during a 
Type C WRO meeting. 

2.2.1.Related Files 
IND 077421 

2.3. Indications for Use 

Combination Product 

Nayzilam (midazolam nasal spray) 

Nasal Spray 

3. ADMINISTRATIVE 
3.1. Documents Reviewed 

Document Title 

Drug Product 
Coffespondence Regarding Meetings 

Specifications 

Container Closure System 

Justification of Specifications 

Reference ID 4436994 

Indications for Use 
Acute treatment of seizures in patients 12 years of age or older who require 

control of inte1mittent episodes of increased seizure activity (e.g. seizure 
clusters, acute repetitive seizures). 

Administration of diug product 

Location 

0001(1) 2.3.P 
0001(1)_1.6.3 

0001(1)_3.2.P.5.1 

0001(1)_3.2.P.7 

0001(1)_3.2.P.5.6 
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DHF TR-01 Nasal Spray Products Guidance 
Performance Requirements 

0001(1)_3.2.R

Spray Content Uniformity Pump Delivery ID B 0001(1)_3.2.P.5.2

Spray Pattern and Plume Geometry 0001(1)_3.2.P.5.2

Droplet Size Distribution 0001(1)_3.2.P.5.2

Stability Summary and Conclusions 0001(1)_3.2.P.8.1

Batch 300869 Stability Data 0001(1)_3.2.P.8.3

Batch 300870 Stability Data 0001(1)_3.2.P.8.3

Batch 301289 Stability Data 0001(1)_3.2.P.8.3

M0035 Droplet Size Distribution 0001(1)_ 3.2.P.5.3

M0034 Spray Content and ID 0001(1)_ 3.2.P.5.3

M0037 Spray Pattern and Plume Geometry 0001(1)_ 3.2.P.5.3

DHF-D30140-1-9107015-1-Final 0001(1)_3.2.R

DHF-D30140-1-9008547-1-Final 0001(1)_3.2.R

DHF-D30140-1-140320-1-Final 0001(1)_3.2.R

Carton NDC 5 mg 0001(1)_1.14.1.3

Instructions for Use PDF 0001(1)_1.14.1.3

Draft Carton and Container Labels 0001(1)_1.14.1.1

Draft Labeling Text PDF 0001(1)_1.14.1.3

12781D004 Human Factors Validation Study Report 0001(1)_5.3.5.4

38150D004 USL Project Madison uFMEA 0001(1)_5.3.5.4

DHF RAR-01 Nayzilam Reliability Assessment 
Report 

0001(1)_3.2.R

DHF Fault Tree Analysis Report 0001(1)_3.2.R

Quality Information Amendment 0004(4)_1.11.1

38150D071 – Addendum: modified USL261 
Summative Usability Report

0002(2)_5.3.5.4

Container Closure System 0012(12) 3.2.P.7

Quality Information Amendment 0012(12) 1.11.1

Actuation  Force Method 0012(12) 3.2.P.5.2

Quality Information Amendment 0013(13) 1.11.1

RAR-02 Nayzilam Reliability Assessment Report 0015(15) 3.2.R

FTA-02 Fault Tree Analysis Report – Manufacturing 0011(11)_3.2.R

Specifications 0016(16)_3.2.P.5.1

Quality Information Amendment 0016(16)_1.11.1

4. DEVICE DESCRIPTION AND PERFORMANCE REQUIREMENTS
The following is taken from 0001(1)_2.3.P.:

The MDZ NS device constituent part is a single use nasal spray unit device capable of delivering a 0.1 mL volume of drug 
product intranasally. The MDZ NS combination product is comprised of the drug product and the following device components; 
stopper, glass vial, actuator, and container holder.  

 

Reference ID: 4436994

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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The fully assembled spray pump system combination product delivers 0.1 mL ofMDZ NS dmg constituent solution equivalent to 
a 5 mg MDZ dose. The overfill volume of! <

6
> <4~ mL >14! inherent to the actuator device 

component. The finished packaged vial contains an overfill volume to ensure that the label claim of 5 mg/0.1 mL MDZ can be 
met upon device actuation. 

The products desired capabilities included both patient and caregiver requirements. The intended patient population are patients 
who require control of intermittent bouts of increased seizure activity (e.g. seizure clusters, acute repetitive seizures). The target 
attributes of the chug constituent solution included homogeneity, stability, solubility, and intranasal adsorption. The combination 
product is expected to deliver a dose in the form of spray having a well characterized spray pattem and ch·oplet size distribution. 

The MDZ solution is formulated to be stable physically and chemically throughout the shelflife of the product when stored at the 
recommended storage conditions of20°C to 25°C (68°F to 77°F), with excursions pennitted between 15°C and 30°C (betv.•een 
59°F and 86°F). The dose is delivered in the fonn of a fine spray such that the ch·oplet size distribution of the spray is well 
characterized. All the above mentioned critical quality attributes are included in the finished product release and stability testing. 
The MDZ NS combination product delivers MDZ intranasally and does not require that the formulation be sterile. 

Midazolam Nasal Spray (MDZ NS) is a combination product comprised of a single use nasal applicator containing a midazolam 
chug formulation solution within a (bH

4I glass vial sealed with a Ml
4

' stopper (container closure). The stoppered vial 
container closure is assembled into a unit-dose nasal spray component, including an actuator sub-assembly and a container holder, 
to form the finished device constituent part of the combination product. The assembled combination product is fmther enclosed in 
a blister package (te1t iary to the chug product). The cartons will contain 2 blister packs and two paper inse1ts. One of the two 
paper inse1ts will be the medication guide and patient instmctions for use. The second insert will be the prescribing infonnation 
with the medication guide and patient instructions for use attached. The cati on is not intended to provide protection to the 
product. 

The combination product primary mode of action is caffied out by the rnidazolam chug. The device constituent role is to deliver 
the chug constituent as a spray to the nasal cavity. Several device requirements were identified to ensure the proper selection of a 
suitable nasal spray delivery system. 

The product desired capabilities included both patient and caregiver requirements. The intended patient population was patients 
who require contt·ol of intermittent bouts of increased seizure activity (e.g. seizure clusters, acute repetitive seizures). A portable 
and hand-held product capable of convenient and reliable use in seizure situations was considered a requirement. The unit-dose 
system (UDS) by_ (bf<4J 

Image of the device are included below: 

From 0001 (1)_3.2.P.7 

Reference ID 4436994 

Actuator 

Stopper 

Glass Vial 

Container Holder 
l'<IDZNS 

Combimrioo Product 

Page 5 of69 



ICC1800475 
NDA 211321, Nayzilam (midazolam nasal spray), Nasal Spray 
Proximagen 

The following is taken from 3.2.P.7: 
All components of the MDS NS device constituent are commercially available off the shelf components. The unit-dose spray 
component (actuator and container holder), vial, and stopper were incorporated into the design without any modifications for use 
with the MDZ NS dmg formulation. Additionally, these components are assembled and used in the finished combination product 

as designed by the parts manufacturer. 

The key design features of the combination product are: 

• Provided to end-user fully assembled and ready for immediate use 
• No requirement for any user preparation or priming 

• Clear indication to user when the product has been used (actuated) 

• No user access to the drug product container before or after use 

Table 1: Device Component and Container Closure System Information 

Component i\laterials of Constl'uct:ion Manufacturer/Supplier" 
(b)l4l 

Actuator 
(b)(4) 

Container Holder 

Glass Vial I 
(b)(4) 

Clear Tubular Glass, 
(b)(4) 

Stopper (Plunger) 

\ 
(b)(4)Rubber, (b)(41Black I (b)(4) 

"DMF Letters of Authorization are provided in Module 1.4.2 

The method of holding MDZ NS is for the user to place the fore- and middle-fingers on the'shoulders' of the Actuator, and the 
thumb on the end of the Container Holder. Figw-e 4 below is a photo and schematic showing handling and use of a nasal spray 
using the unit-dose delivery system. As shov.'Il in Figure 4, )14! 

Container- Holder Drawing). The bridge breaking force is less than or equal to (bJ<4l~ kg). 

Page 6 of69 
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Ftgure 4: Funrtlon of Ille 'Cull Dose Delivery System Typlcnl 'Cse of unit-close for 
:"\asal Sprny Applications 

As the user messes the container holder. the vial. within the container holder. 

_Refer to the (bl <
4
> for additional information on the dispensed spray as it relates 

--~~~~~~~~~~~~- -~~~~~~--

to the dimensions and design of the device components. 
Ftgurt5: Funct1on of the Unlt Dose Dellvery System 

(bf(4J 

Reviewer Note: 
For nasal sprays, we expect the EPRs to include, at a minimum, the following: 

• Pump Delivery (Spray Weight) 
• Spray Pattem and Plume Geometry Shape 
• Spray Content Unifonnity (SCU) 
• Droplet I Paiticle Size Distribution 
• Actuation Force 

Device CharacteristicJSpecification Al Description/Specification 

hljector Platfonn Name I (b)(4~ 

Fill Volmne ~ .--(Ill mL \._~j mg) 

Dose Volmne 0.100 mL 

bijection Site Nose 

Page 7 of69 
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Injection Depth  mm

Audible / visual feedback  
 

Activation Force
report

Visibility of medication container No

Last Dose Specifications and Safety 
Features

N/A

Type of Use (e.g. single use, disposable, 
reusable, other)

Single use

Intended user (e.g., self-administration, 
professional use, user characteristics and / 
or disease state that impact device use)

Patient and Care Giver

Injection/Spray mechanism (e.g., manual 
piston, spring, gas, etc.) 

Manual

Method of actuation Press on actuation vial while holding in nose

Automated Functions N/A

Residual Medication None (single use)

Drug Container Type Filled glass vial

Environments of use Emergency Lay Use

Expiry months

Preparation and administration (describe all 
that are applicable) 

Warm to room temp prior to 
injection

Assembling components

Prime steps

Setting dose

Skin preparation steps (e.g., pinch 
skin, inject through clothing, etc.)

Electronics  / Data transmission None

Device Description Recommendation:
The device description is adequate.

Reference ID: 4436994

(b) 
(4)

(b) (4)

(b) 
(4)

(b) (4)
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5. DESIGN CONTROL REVIEW
5.1. Design Review Summary

5.1.1.Design Control Documentation Check/Filing Review
Lead reviewer Matthew Ondeck was included in the Filing Review/Meeting with CDER. It appears that they have 
adequate information to continue with the application filing. However, additional information 

Some of the potential issues noticed during the filing review are the following:

Pump delivery/dose accuracy measures the weight of the final device rather than the actual dose itself

The sponsor did not consider actuation force an essential performance requirement of the device. 

The device expiry is months. The reliability report was conducted at 24 months. 

Reviewer Note: 
It appears that the sponsor provided adequate information regarding the Quality systems in place at each one of 
the Manufacturing sites in 3.2.P.3 for filing. The list of manufacturing process and process controls are listed in 
3.2.P.3.3. An OC consult will be required for this device. 

Conclusion:
It appears that the sponsor has provided adequate information for the filing review of the device.

5.1.2.Design Control Review

Design Control Requirement*

Signed/Dated 
Document 

Present Submission Location

Yes No

Design Requirements Specifications 
included in the NDA / BLA by the 
Combination Product Developer

X 0001(1)_3.2.P.5.1.

Design Verification Data included 
in the NDA / BLA or adequately 
cross-referenced to a master file.

X 0001(1)_3.2.R

Risk Analysis supplied in the NDA 
/ BLA by the Combination Product 
Developer

X 0001(1)_3.2.R

Validation Data

Human factors
Clinical data

X HF: 0001(1)_5.3.5.4

X

Traceability Documentation X 0001(1)_3.2.R

Reference ID: 4436994

(b) 
(4)
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6. DESIGN VERIFICATION AND VALIDATION REVIEW 
6.1. Summary of Design V&V Attributes 

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
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

Discipline -Specific Design Verification / Validation adequately addressed*

Consult needed Consultant Attributes Acceptable
Yes No N/A Yes No

Engineering (Materials, Mechanical, 
General)

X

Biocompatibility X

Sterility X

Software / Cybersecurity X

Electrical Safety / EMC X

Human Factors X

Compliance X

*Other discipline specific consults may be necessary based on product characteristics

Standards / Guidance Conformance YES NO N/A
Guidance for Industry Nasal Spray and Inhalation Solution, 
Suspension, and Spray Drug Products — Chemistry, 
Manufacturing, and Controls Documentation (2002)

X

*This table does NOT include discipline specific Guidance / Standards that may be applicable to the review

6.2. Design Validation Review 

Design Validation Attributes Yes No N/A
Phase I/II/III Study utilized the to-be-marketed device X
Simulated Actual Use Study utilized to-be-marketed device X

6.2.1.Clinical Validation:
In 3.2.P.7 Container Closure system, the sponsor states:

The results of 2 clinical studies, P261-401, “A Randomized, Double-Blind, Placebo- Controlled Study of the Safety 
and Efficacy of Intranasal Midazolam (USL261) in the Outpatient Treatment of Subjects with Seizure Clusters” and 

Device Control Recommendation:
The device control documentation is adequate.

Reference ID: 4436994
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P261-402, "An Open-Label Safety Study ofUSL261 in the Outpatient Treatment of Subjects with Seizure Clusters." 
are provided in Module 5.3.5.1 and Module 5.3.5.2. respectively. and validate that the MDZ NS combination product 
is safe and effective in the acute treatment of seizures in patients age 12 and older who require control of intermittent 
episodes of increased seizure activity (eg. seizure clusters. acute repetitive seizures). The phannacokinetic monitoring 
conducted in study P26l-401 validates that the device constituent delivered the midazolam drug product. These studies 
were conducted with the to-be-marketed combination product and demonstrate bthat the combination product meets its 
intended use. 

The sponsor has stated that the to-be-marketed version of the device has been clinically validated in the above studies. 

6.2.2.Human Factors Validation: 
Please see Section 7 .1, which contains the CDRH consulted review memo. The to-be-marketed version of the device 
was used in the HF study. 

6.3 . Design Verification Review: 
The sponsor provided design verification of the following essential performance requirements: 
For nasal sprays, we expect the EPRs to include, at a minimum, the following: 

• Pump Delivery (Spray Weight) 
• Spray Pattem and Plume Geometry Shape 
• Spray Content Unifonnity (SCU) 
• Droplet I Paiticle Size Distribution 
• Actuation Force 

The device perfonnance requirements ai·e contained v.iith 0001(1)_3.2.P.5. l. Test results were taken from DHF TR-01 Nasal 

Spray Products Guidance Perfonnance Requirements (0001(1)_3.2 .R). 

Design Verification Testing SUllllllaty 

Device Specification 
Performance 
Requirement 

Dose Ac.curacy 

Spray Content 
Unifonru 

Reference ID 4436994 

If the above criteria are not met but 
none are outside (bJ <4I% LC and the 

mean is not outside 

an additional 20 units . 

Tier 2: Shot weight is not outside ~j 
% LC for more than 3 milts. None 

of the 30 m1its is outside (bll4)% LC 

LC. 

Tier 1: Amollllt of API per tmit is not 
outside of 
~>141% of LC for more than 1 m1it. 
None of the 
llllits is outside o~% of LC and 
mean for 
the 10 units is not outside (bJ<4)% of 
LC. 

Test 
Methods 

Adequate 

Adequate 

Primary 
Spec Verified 

Adequate 

Adequate 

Spec Spec Verified 
Verified to after Shipping 
Expiry 
Adequate Adequate 

Adequate Adequate 
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If the above criteria are not met 
because more 
than I of the units is outside of(t:l 

% LC but 
none are outside o~ % LC and 
the mean is 
not outside <6><41% of LC, test an 
additional 20 
units. 

Tier 2: Amollllt of API is not outside 
ofj (b)(4J% 

LCror more than 3 units. None of the 
30 units 
outside (bJ <4I% LC and mean is not 

'd (b) outs1 e ~ 
n %of . 

Sha~<bf<4J 
Dso: 10H

4l ~un 
Adequate Adequate Adequate Adequate 

Spray Pattern/ D90:NMT~~ 
GeometJ:v % < IO ~= NM_!r m% 
Drnplet/Pa1ticl om,~" run Adequate Adequate Adequate Adequate 

e Size Dso: (bft4l~un 
Distribution D9o: NMT (bJ <4> ~ 

% < 10 ~un: NMT(~% 
Actuation NMTl~b~ N Adequate Adequate Adequate Adequate 

(4) 

Force 

6.3.1.Dose Accuracy: 

Reference ID 4436994 

The sponsor states that the specification was chosen because: 

A tiered pump delive1y specification has been adopted for the MDZ NS combination product. This was done to align 

the pump delive1y specification with the spray content uniformity (SCU) specification. The pump delive1y and SCU 

tests are related as the same spray actuation that is evaluated for pump delive1y is also assayed (HPLC) as part of 

the SCU procedure. Midazolar bll.il ; thus, spray weights are proportional with spray content 

11nifo11nity assay values. The first tier of testing co1responds to ten individual sprays within ~%of the target spray 

weight with the mean of ten units within i:~% of the target weight. This first tier is desc1ibed in the July 2012 FDA 
guidance on Nasal Spray and Inhalation Solution, Suspension, and Spray Drug Products - Chemisfly, 

Manufacturing and Confl·ols Documentation. 

Reviewer Note: 
The CDER Nasal Spray Guidance recommends: "pump spray weight delivery acceptance criteria should control 
the weight of the individual sprays to within 15 percent of the target weight and their mean weight to within 10 
percent of the target weight." (b)(4J 

---~~~~~~~~~---

However, in the test method validation of pump delive1y, the spray weight is detennined by the weight of the 
device: "Weigh each device before and after actuation to determine the shot weight." While, we would 
typically expect dose accuracy to be the weight of the fluid, the sponsor has validated their method. See below: 

The procedure 
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7.1 

The sponsor provided test method validation in 3.2.P.5.3 (bH4IM0035) for dose accuracy. 2 analysts were 
tested and 12 measurements were tested. Note that the to-be-marketed drng product is 0.5 mg/0.1 mL (50 mg/mL), 
however the chug products that were used to validate the test method were 25 and 75 mg/mL. This should be 
adequate, as they validated the test method with a higher and lower concentration, thereby bracketing the to-be 
marketed concentration. The sponsor states that the acceptance criteria for validation was: The individual shot 
weight results should all fall within the range of (bJ <4I of the average shot weight. The values were within 
95%-105% of the mean, indicating that there is not a significant amount of variation betv.•een analysts and devices. 
Therefore the sponsor has validated the dose accuracy method. 

The sununa1y dose acccuracy verification results are provided below: 

Drug Produ(t Lot l\o. 101061 200~9 3006-09 ~01060 300869 300870 301289 
Ttst ~1tthod Result Result Result Result Rtsult Result Result 
(Acceptan~e Criterfa) 
Pump Delivery 98 100 101 102 100 103 101 
% LC 100 100 101 101 104 101 101 
(Tier 1: 10 tmits le~ted 100 101 102 104 101 101 105 
Indi~~tal· (bl <4}'.LC 100 100 100 100 102 100 102 
Mean: (b5.Lc 101 98 102 100 103 101 102 

101 100 99 100 101 102 102 
Tier2: 30 tmits tested 101 100 100 100 102 103 103 
lndi~~dual: '(b) (4) 103 98 100 100 101 102 100 

(6J <4I•a.c with not more 97 100 102 100 102 101 101 
I than 3 units (bl<4l 99 100 100 99 100 101 100 
(bJ(4f!.LC 
I Mean: (b)l4~a.C) Mean 100 :Mean 100 Mean 101 Mean 101 Mean 102 Mean 102 Mean 102 

The sponsor's sullllllary level results are adequate. 10 devices were tested for 7 lots. Lots 300869, 300870, and 
301289 are lots that have been aged to 31 months (accelerated aging at 25 deg C, 60 RH%). Each device was well 
within the specification. While. 10 units per lot are not many devices. the sponsor has provided further testing in the 
reliabilitv testing. I believe that the dose accuracy testing is adequate. 

6.3.2.Spray Content Uniformity: 

Reference ID 4436994 

The sponsor states that the specification was chosen because: 

The acceptance criteria for spray content uniformity is <
5
> 141 in the July 2012 FDA guidance on 

Nasal Spray and Inhalation Solution, Suspension, and Spray Dmg Products- Chemisfly, Manufacturing and 
Controls Documentation. For the Tier I testing, the amount of AP/for indi11idual units must not be outside ___ .. 
% label claim for more than one unit with no units outside (bf<4J % label claim. The mean of the 10 units tested 
must not be outside (bll4l % label claim. If the abo11e criteria are not met because more than 1 of the units is 

outside (bJ<4!% label claim but none are outside or-<bH4I% label claim and the mean is not outside (bll4 '% 

label claim test an additional 20 units. In this case, the amount of AP! must not be outside (bll4 '% label claim/or 

more than 3 units with none of the 30 units outside 0~<5><4f % label claim. Additionally, the mean of the 30 units 
must be within (bf<4J % of label claim. 

Reviewer Note: 
The CDER Nasal Spray Guidance lists this specification for Spray Unifonnity. Therefore the spec is adequate. 

The procedure is below: 
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Weigh each device before and after actuation to determine the shot weight. Insert the device into the actuator, and 
position the actuator for analysis. Actuate the device and collect the sample solution into a 60 mL vial. Add 25.0 mL 
of sample solvent. Ten nasal spray units are tested with HPLC. The final 3 lots (300869, 300870, 301289) were aged 
to 31 months ltif<'il 

Test method validation was provided as well in 3.2.P.5.3 ( <6><4~M0034 Spray Content and ID). 2 analysts were 
tested and 6 measurements were tested. Note that the to-be-marketed drug product is 0.5 mg/0.1 mL (50 mg/mL), 
however the chug products that were used to validate the test method were 12.5 and 75 mg/mL. This should be 
adequate, as they validated the test method with a higher and lower concentration, thereby bracketing the to-be 
marketed concentration. 

The sUilllna1y results are provided: 
Drng Product Lor J\o. 101061 2003-t9 300609 .io1060 300869 300870 301289 
T t.st ~ltthod Rtsult Rtsult Rtsuh Rtsult Rtsult Rtsult Rtsult 
(Acctplanct Ctirtri.1) 

Spray Content 96.7 100.3 101 100 100 103 100 
Unifonni1y 98.8 100.2 102 99 103 102 100 
(fier I : I 0 tmits tested 98.3 100.9 102 103 100 IOI 104 
Indnidual: (bJ<4l 98.0 100.3 100 99 102 IOI 102 

(b)l41l ,LC with not more 99.4 98.9 103 99 102 102 IO I 
that I tmit (bl ~LC. 99.4 99.9 100 99 IOI 104 IO I 
Mean: (b) <4 .LC 99.8 IOI.I 100 99 102 104 102 

100.9 99.0 IOI 99 IOI 104 99 
Tier 2: 30 tmits tested 95-2 101.6 102 99 102 103 100 
Indnidual 

(b)(4) 97.0 IOI.I IOI 98 100 104 99 
~LC with not more 

3 tmits (b)l4f Mean 98.3 Mean 100.3 Mean 101 Mean99 Mean 101 Mean 103 Mean 101 
(b) (4jY.LC. . 

Mean: (b) (4l> ,LC) 

Given that the sponsor used the specification from the CDER nasal spray guidance and that each device met the 
specification, I believe that the spray content unifonnity is adequate. 

6.3.3.Spray Pattern/Geometry 

Reference ID 4436994 

The sponsor states that the specification was chosen because: 

The specification for spray pattern is based upon review of 9 batches of the MDZ NS combination product (50 

mglmL drug constituent formulation) and includes 3 batches at 24 months. Data was evaluated at both the 3cm and 
6cm distances. Per the July 2012 FDA guidance on Nasal Spray and Inhalation Solution, Suspension, and Spray 

Dmg Products - Chemist1y, Manufacturing and Controls Documentation, the specification includes the shape 
C <bl <41J and size of the pattern. The specification describes size in terms of Dmax (1.ongest axis) and ovality (ratio 
of the two axis). The following specification has been adopted based upon a review of release and stability data; 

elhpsoid shape, Dmax '.S (bf<4J mm at 3 cm, Dmax 1<6> <4f mm at 6 cm. and ovality '.S <:~. 

Reviewer Note: 
The CDER guidance states the following about the acceptance criteria for spray pattern/geometry: The 
acceptance criteria for spray pattern should include the shape (e.g., ellipsoid of relative uniform density) as well 
as the size of the pattern (e.g., no axis is greater than x millimeters and the ratio of the longest to the sho1test 
axes should lie in a specified range, for example, l .OOB 1.30). Data should be provided to demonstrate that the 
collection distance selected for the spray pattern test will provide the optimal discriminato1y capability 

With regards to the spray pattem/ovality, droplet size distribution , the sponsor states that these specifications 
are not based upon clinical results, rather they are in place to ensure manurfacturing consistency. They state that 
si1nilar bioavailability was seen with extreme spray failiure modes using a slow stream of intranasal 
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Reference ID 4436994 

administration of the chug product and there therefore, the in vitro spray pattem, droplet size distribution are not 
clinically important and do not coITelate with bioavailability. I spoke to CDER CMC reviewer Stephanie Emmy 
on 10/ 16/2018 and she stated that she thought that the specifications were reasonable given that that the sponsor 
has determined that the bioavailability of chug product did not change even using the most extreme spray failure 
modes. Therefore these chug delive1y/chug product specs are reasonable. 

The test methods that were used was the following: 

Spray Pattem: 
Allow laser to wann up for 30 minutes prior to testing. Weigh each device before and after actuation to detennine 
the shot weight. The shot weight for each device tested must be CbH

4l% of the theoretical shot weight for all 
devices. Insert the device into the actuator and raise the laser height (if needed) and set the orifice-to-laser distance. 
Position the camera, laser and actuator for analysis. Actuate the device and collect the spray pattem at the 30 mm or 
60 mm distance. Record Dmin, Dmax, and Ovality and Area. 

Plume Geometiy 
Allow laser to wann up for 30 minutes prior to testing.Weigh each device before and after actuation to detennine the 
shot weight. The shot_ weight for each device tested must be (b) <

4f% of the theoretical shot weight for all_devices. 
Insert device into the actuator. Position the camera, laser and actuator for analysis._Actuate the device and collect the 
plume geometty at 60.0 llllll._Record the Plume Width and Plume Angle. 

The test method validation was provided in 3.2.P.5.3 CbH41M0037). 2 analysts were tested with 6 
measurements each for spray pattem and plume geometty. Note that the to-be-marketed chug product is 0.5 mg/0.1 
mL (50 mg/mL), however the dmg products that were used to validate the test method were 12.5 and 75 mg/mL. 
This should be adequate, as they validated the test method with a higher and lower concentration, thereby bracketing 
the to-be marketed concentration. 

Dmg P roducr Lot Jlio. I 101061 I 200349 I 300609 401060 I 300869 I 300870 I 301289 
Test Method I Result I Result I Re.suit Result I Result I Result I Result 
(Acceptance Ctittri.1) 

Spray Pattern. 3 cm Dmin: 5.2, 5.8. Dmin: 6.7, 7.8. Dmin: I I.I, 8.6. Dmin: 9.3, 11.8. Dmin: 7.7, 6.9, Dmin: 13.4, 65, Om.in: 9.4. I U , 

(Shape: (bj(4j 
3.7mm; 5.4 mm; 10.4mm; 9.7mm; 9.0mm; 7.7mm; 10.0mm; 

Dmax (mm): NMT~ ~ean4.9 mm Mean6.7 mm M•<lll 10.0 mm M•ml0.3 mm Mean 7.9mm Mean 9.2mm Mean 10.3 mm 

mm DmaJ< 9.5, 18.0, Oma.~ 17.7. 16.7, Dmax 14.8, 28.1 , Dmax 21.9, 15.7, DmaJ< 14.1, 14.7, Dmax 18.4, 12.6, Dmu 20.2, 20.5. 

Ch-ality: ~T~ 8.6mm; 253 mm; 16.7 mm; 23.8 mm; 16.8 mm; 17.l llllll; 16.5mm; 

~unl2.0mm Mean 19.9mm Mean 19.9 mm Mean20.5mm Mean 15.2 mm Mean 16.0mm Mean l 9.l mm 

0\''llity 1.8, 3.1, Ovality 2.6, 2.1, Ovality 1.335, O\'ality 2.4, 1.3. Ovality 1.840, O\'ality 1374, Ovality 2.142, 
2.3; 4.7; 3.282, 1.615; 2.5; 2.131, 1.859; 1.938, 2.22(); 1.786, 1.652; 

~ean2.4 Mean 3.1 M•<JD 2.0n Mean2.l Mean 1.943 Mean 1.844 Mean 1.860 

Area 43.7, 80.0, Area 90.9, 122.5, Am. 122.9, 249.2, Am 176.5, 139.8, Area 83.7, 86.5, Area 190.5, 68.9, Area 151.4, 
21.9mm'; 131.3 mm' ; 157.6mm'; 171.2 mm>; 129.l mm'; 95.8 mm' ; 201.2, 127.0 mml; 
~ean48.5mm' Mean 114.9 mm' Mean 176.6 mm' Mean 162.5 mm' Mean 99.8 mm' Mean 118.4 mm' Mean 159.9 mm' 
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Spny P ttem. 6 qn Dmin: 15.8. 13.1. Dmin: 12.0, 13.1, Dmin: 20.2. 19.9, Dillin: 18.5. 15.6. Dmin: 19.1, 20.4, Dmin: 21.7, 16.6, Dmin: 16.6, 23.0, 
(Shape: (b)(4) 14.9mm; 15.lmm; 23.7 mm; 19.0mm; 21.1 mm; 17.7mm; 25.2mm; 
Dma.-c NMT (bl (4) 

~ality 'N"MT~ii 
Mean 14.6mm :\ieu 13.4 mm Mean21.3 mm Mean 17.7 mm Mean 20.2 mm Mean 18.7 mm :\iean 21.6 mm 

Dmax 33.8, 38.8, Oma.. 22.0, 28.5, Dmax 35.0, 35.7, Dmu 41.1 , 44.6, Dmax 24.0, 30.8, Dmax 37.6, 46.8, Om.ax 36.1, 43.6, 
31.5 mm; 33.4mm; 38.8 mm; 54.4mm; 48.Smm; 24.9 mm; 45.0mm; 

Mem 34.7 mm :\iean 28.0mm Mean36.5 mm Mean46.7mm Mean 34.5 mm Mean364mm :Mean 41 .6mm 

Ovality 2.1, 3.0, Ovality 1.8, 2.2, Ovality 1.7 33, Ovality 2.2. 2.9, Ovality 1.261, 0 1;ality 1.735, Ovality 2.170. 
2.1; 2.2; 1.797. 1.635; 2.9; 1.506. 2.316; 2.818. 1.408; 1.897, 1.789; 

Mem 2.4 :Mean 2.1 Mean 1.n2 Mean2.7 Mean 1.694 Mean 1.987 Mem 1.952 

Area 382.5, 408.2. Area 225.0, 3353, Area 597.3, 611.6, Area 617.9. 647.6. Area 376.2, 470.2, Area 687.2, 706.9. Area 449.0, 792.9, 
367.8 mm2; 396.2 mm'; 658.3 mm'; 961.5 mm2; 920.9mm'; 329.3 mm2; 1038.3 mm'; 

Mean 386.2 mm' :\iean 318.8 mm' Mean 622.4 mm' Mean 742.3 mm' Mean 589.1 mm' Mean 574.5 mm' :Mean n 6.1 mm' 

Reviewer Note: 
It appears that the testing that the sponsor provided is adequate. However, it only appears that they provided 
testing from 3 devices for Spray Pattem at 3 cm and 6 cm. The results appear adequate. Though only 3 
device/lot were tested in the general verification testing, 60 devices/lot were tested for in the stability lots. The 
sponsor has provided stability testing for spray pattem. 

6.3.4.Droplet Size Distribution 

Reference ID 4436994 

The sponsor states that the specification was chosen because: 

The specification for droplet size disfJibution (DSD) is based upon evaluation of 9 batches of the of the MDZ NS 

combination product (50 mg/ml drug constituentfo11nulation) and includes 3 batches at 24 months. For droplet size 
disfJ·ibution data is collected at both the 3 cm and 6 cm distances. Per the nasal guidance limits have been 

established for DJO, D50, and D90. As acceptance crite1ia have been established for the 10th, 50th and 90th 
percentiles and span is derived from the measured percentile values (span = (D90 - DJ O)/D50), no specification for 
span will be established. For the percentage of small droplets < 10 um a one-sided specification has been put in 

place. This reflects the requirement to minimize the smallest droplets that mav deposit in the lung. 

The droplet size disfJibution is representative of the clinical use of the device, therefore the observed ranges in the 
droplet size would not be expected to impact drug delive1y. This observation supports a two-sided specification for 

Dv50 and the proposed range is consistent with clinical and pivotal stability batches. A one-sided specification is in 
place for Dv90 and reflects a reasonable upper limit based on review ofNDA stabilitv batches. A similar analvsis 

was done to place a one-sided limit on Dvl 0. The specification limits for droplet size distribution are: DJ 0 NLT 
<6><4f um, D5o[<6><4fum - [ <bf<4j um. D90 N.MT(t6H4j um and% < JO um N.MT~%. 

Reviewer Note: 
With regards to the spray pattem/ovality, droplet size distribution , the sponsor states that these specifications 
are not based upon clinical results, rather they are in place to ensure manurfacturing consistency. They state that 
similar bioavailability was seen with extreme spray failiure modes using a slow stream of intranasal 
administration of the dmg product and there therefore, the in vitro spray pattem, droplet size distribution are not 
clinically important and do not coITelate with bioavailability. I spoke to CDER CMC reviewer Stephanie Emmy 
on 10/ 16/2018 and she stated that she thought that the specifications were reasonable given that that the sponsor 
has determined that the bioavailability of chug product did not change even using the most extreme spray failure 
modes. Therefore these dmg delive1y/dmg product specs are reasonable. 

The test method is provided below: 
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Weigh each device before and after actuation to determine the shot weight. The shot weight for each device tested 
must be (bf<4J% of the theoretical shot weight for all devices. Inse1t the device into the actuator and position the 
actuator for analysis (for 3 cm or 6 cm distance). Actuate the device and collect the droplet size distribution 
measurement at 3 cm or 6 cm distance measured from the pump tip to the center of the laser path. Analyze the data 
for the plateau region for Dv(lO), Dv(50) and Dv(90). Ifno plateau is present, the fully developed phase of the spray 
is to be selected using the percent transmission. 

The sponsor provided adequate test method validation in 3 .2.P. 5.3 (bH
4IM0035) for dose distribution. 2 

analysts were tested and 6 measurements were tested for the Dv(lO), Dv(50) and Dv(90). Note that the to-be
marketed diug product is 0.5 mg/0.1 mL (50 mg/mL), however the diug products that were used to validate the test 
method were 25 and 75 mg/mL. This should be adequate, as they validated the test method with a higher and lower 
concentration, thereby bracketing the to-be marketed concentration. 

The summa1y results are provided below: 
Dru; Product Lor 101061 2003~9 300609 ~01060 300869 300870 301289 
:>o. 
T tst l l ttllod Rtsah Rtsult Rt< uh Rrnalt Rtsuh Rtsuh Rtsah 
( . .\<rep tan re 
Ca-ittrlo) 

Droplet Size D10: 67.85, 70.04, D10: 81.35, 48.00, D10: 52 .09, 55.2, D10: 56, 35, 50 D10: 48.55, 6657, D10: 44.66, 46.53, D10: 41.83, 57.36, 
Distnlrutio\1,,3 cm 64.78 1un; 42.16µm; 56.75 1un; µm; 41.65 iun; 60.61 µm; 32.07 1un; 
<010: NL T (1>)(4 
Dio: (b)(41µ;n ).1ean 67.56 µm Mean 57.17 µm Mem55µm Mean 471un Mean52 µm Mean 51 µm ).1ean44 µm 
0,.: NMT (bl (4! 

D,.; 153.31, Dio: 174.95, D10: 142.9, 147.1 , Dio: 136, 112, 128 Dio: 145.5, 152.2, Dio: 132.7, 144, Dio: 119.4, 143.5, 
%<10um· NMT 151.86, 154.24 153.68, 157.28 151.3 1un; µm; 122.6 iun; 148.8 µm; 113.8 1un; 

l;) µm; µm; 
l Mean 153.14 µm Mean 161.9711m Mean 147 iun Mean 1251un Mean 140µm Mean 142 µm Mean 126 µm 

Dto: 264.54, Dto: 305.25. Dto: 277.2, 285. 7. Dto: 273, 256, 251 Dto: 285.2, 290.3, Dto: 266.6, 287.6, 0.0: 239.8. 277.5, 
260.47. 238.42 273.96. 175.82 291.8 µm; µm; 250.6 µm; 291.4 µm; 239.7 µm; 
µm; µm; 
Mean 254.48 µm Mean 285.01 11m Mean 2851un Mean 260 1un Mean 275 µm Mean 282 µm Mean 2.52 µm 

Span: 1.28, 1.15, Span: 1.18, 1.47, Span: 1.575, Span: 1.6, 2.0, Span: 1.626, 1.47, Span: 1.673, Span: 1.658, 
1.13; 1.49; U67, 1.56; 1.6; 1.704; 1.674, 1.558; 1.534, 1.824; 

Mean 1.22 Mean 1.41 Mean 1.57 Mean 1.7 Mean 1.60 Mean 1.64 Mean 1.67 

%< 10µm: '}•< 10 µm: %< 10µm: %< 10µ.m: ~.< 10 µm: '}4.< lOµm: '}.< 10 µm: 

0.34%, 0.27"" 0.29°!., 0.37°., 0.00'!.. 0.00" •, 0.08KOW., o.oo~ •. o.oo-•, 0.00'}•, 0.00-•, 0.07'}•. 0.00-'., 
0.30%; 0.41%; 0.00'!.; 0.31%; 0.04%; 0.00%; 0.00%; 

Mean0.3~• Mean 0.36~· 1'.iuno•'. Mean 0.25~. Mean 0 01~• MeanOO~• ~an0.03% 

Droplet Sau o,.: 52.SI. 75.05, Dao: 52.92, 64.55, Dao: 37.42. ~3.21 , D10: 66, 41. 34 D10: 60.2, 64.62, D10: 59.42. 50.61. D10: S8. 78. 44AS, 
Distnlrution, 6 cm 51.361un; 47.99 iun; 40.62 µm; µm; 3&.99 iun; &911m; 49.53 µm; 

(bl 
(010: NLT (4pm Mean S9.64 11m Mean S5. l5 µm Mean~Oµm Mean47 µm Mean SS µm Mean 66 11m Mean SI µm 

(b)(4l 
050: :Im 

D,,: 160.12, D,.: 160.73, D,.: 133, 128, o,.: 160, 123, 79 D,.: 156.1, ln.7, D10: 138.1, 141.6, D,.: 13 7.5, 136.S, (bl 
090: ~ ~ 175.98, 154.86 163.98, 153.11 llS.3 µm; µm; 117.2 11m; 220.7 µm; 149.5 µm; 

µm; 11m; 
Mean 163.65 µm Mean 159.27 µm Meul25µm Mean 121 µm Mean 150 1un Mean 167 µm Mean 141 µm 

•t,<I Oµm: NMT 

1[.ffi·'> 0..,:215.83, D,.: 349.34, Dto: 282.8, 271.9, Doo: 305, 281, 173 o.,: 310.1, 343.9, 0..: 263.7, 284.9. 0..: 2623, 287.5, 
I 266.25, 243.86 333.06, 272.32 2~0.9 µm; µm; 246.4 µm; 436 iun; 301.9 µm; 

µm; 11m; 
).1ean 261.98 µm Mem 318.24 µm Mean 265 µm Mean253 µm Mean 300 1un Me~n 328µm Mean 284 µm 
Span: 1.39. 1.09, Span: 1.84, 1.64, Span: 1.845, Span. l.S. 1.9. Span: 1.601 Span: 1.479. Span: 1.48. 1.78, 
1.24; 1.47; 1.787, 1.737; 1.8; u11, 1.n; t.655. un; 1.688; 

Reviewer Note: 
The results appear adequate.Though only 3 device/lot were tested in the general verification testing, 60 
devices/lot were tested for in the stability lots. The sponsor has provided stability testing for di·oplet size 
distribution. 

6.3.5.Actuation Force 
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The sponsor states that a specification for the actuation force of the device was not chosen because:

The actuation force has not been measured during MDZ NS development; therefore, the specification for the actuation 
force is currently Report Results. An actuation force limit will be set after completing an additional 10 batches of 
cGMP product. The actuation force results are generated through the execution of the Spray Content Uniformity and 
Pump Delivery method. Reporting the actuation force results from this method was not validated during the MDZ NS 
development. The actuation force has been evaluated as part of the device reliability study. The MDZ NS actuation 
force does not correlate with Pump Delivery.

The force necessary to actuate the MDZ NS product must be larger than any of the greatest individual resistances to 
activation. The MDZ NS actuation force resistances include  

 The control measures in place to mitigate the risk of a failure to actuate related to actuation force 
include the bridge breaking force, canula, stopper, and vial device component specifications (see Module 3.2.P.7, 
Section 2). The viscosity of the drug product formulation relates to  through the canula. The drug 
product viscosity is controlled 

Reviewer Note:
Not having a specification for actuation force was not acceptable, so we requested that the sponsor implement n 
actuation force specification, which they did. Given that the actuation force specification (< N) is a bit high for an 
emergency use product, the sponsor provided a rationale for why N is a reasonable specification. The sponsor has 
established an actuation force specification of < N. They state that this is appropriate given that it will be issued 
by a caregiver and that this specification is in the range of other approved products. Additionally, they state that 
there no actuation force related complaints or difficulties reported in the clinical trials or in the HF study and that 
there are other emergency use products such as naloxone that use the same  device. I believe that the rationale 
is acceptable.

The sponsor provided verification testing of the actuation force:

The actuation force verification testing results using a statistically significant sample size from multiple lots including 
testing at the time of release through the end of the proposed shelf-life are reported in Table 1. A boxplot of the 
actuation forceverification testing results is presented in Figure 1. All actuation force verification testing results were 
within the Not More Than (NMT)  N specifications.

The device to device and lot to lot variation was adequately represented by the selected verification population of 125 
units from six lots with ages ranging from 0 to 31 months, beyond the product shelf-life of  months. From the 
verification data set,which includes the variability related to measurement reproducibility over several measurement 
events, both lot and age were statistically significant factors for actuation force (p =0.000 and p = 0.005, 
respectively). However, the effects of these factors were negligibly small compared to the specification limit (NMT  
N), but statistically significant due to the large sample size tested.

Age does not have an adverse effect on the actuation force as determined from the lots tested at different ages. Age 
had no effect on actuation force except for lot 302189 which had a measured decrease in actuation force with age.

A random effects ANOVA with variance components analysis was used to estimate the within-subgroup, between-
subgroup, and total variances. A total of 10 subgroups were defined from the 125 observations as a function of lot and 
age. The defective rate with respect to the upper specification limit of NMT  N is less than 0.01% with 95% 
probability as determined by the method of Krishnamoorthy and 
Mathew(http://www.ucs.louisiana.edu/~kxk4695/TolLim.pdf, Equations 8 and 9).

Reference ID: 4436994

(b) (4)

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)



ICC1800475 
NDA 211321, Nayzilam (midazolam nasal spray), Nasal Spray 
Proximagen 

Table I : lnd iYidu al Cni t Actuation Force Across L ot an d Age 

Actuation Force (NeTiious) 

Na»zifam Lot "Coit 300869 300870 301289 160998 401060 300609 

1 27.4 24.2 30.6 NR 27.5 33.3 

2 25.1 24.7 30.8 27.5 27.4 33.2 

3 26.1 24.6 32.4 28.5 25.7 32.6 

4 24.6 29.0 28.7 33.2 25.9 31.4 

Initial R elease 
5 29.3 26.1 3 1.2 27.5 26.8 33. l 

6 25.4 26.9 30.4 24.0 28.8 32.8 

7 25.5 29.0 32.3 26. l 31.9 317 

8 24.4 24.8 29.0 24.1 28.7 33.6 

9 25.5 30.3 30.7 28.0 25.9 31.0 

10 24.9 26.2 27.7 27.1 27.7 34.1 

1 25.9 24.7 27.9 28.5 NR NR 

2 25.1 26.7 NR 27.1 NR NR 

3 24.2 27.2 NR 27.5 NR NR 

4 24.8 27.9 24.8 27.3 NR NR 

5 NR 28.0 '12.1 29.0 NR NR 
6 27.4 26.2 23.5 28.2 NR NR 

7 NR 27.0 NR 26.0 NR NR 

8 NR 25.8 NR 32.5 NR NR 

9 28.6 28.1 24.1 28.8 NR NR 

End of Shelf-Lifel 
10 25.1 24.6 NR 28.9 NR NR 

11 25.l 23.3 27.9 27.8 NR NR 

12 NR NR 26.8 24.8 NR NR 

13 29.5 26.7 26.7 25.5 NR NR 
14 24.8 31.6 26.8 24.9 NR NR 

15 25.6 23.9 23.6 29.2 NR NR 

16 26.l 24.3 NR 28.5 NR NR 

17 26.4 23.2 24.4 27.6 NR NR 

18 22.8 24.8 NR 25.0 NR NR 

19 NR 26.0 NR 27.6 NR NR 

20 29.2 25.2 25.3 26. l NR NR 
Stored at 25°C/60"/o RH foe 31 months (except Lot 160998 atl ~)months). The first 10 results from 

die End of Shelf-Life are from stored w the wverted one11tahon and the results wuts 11 - 20 are from 
die upright storage ocieutatiori. 

NR =Not Reported because the acruation force graphs were not available or not required IO assess the 
effect of shelf-life on actuation force 

The sponsor provided verification testing to demonstrate that the actuation force meets the acceptance criteria. 
Additionally, they provided an adequate rationale for the validity of the actuation force specification. 

6.3.6.Net Content: 

Reference ID 4436994 

While the fill volume/net content is a requirement of the device, by nature of the dose accuracy of the device, the 
sponsor has provided testing of the dose accuracy (see section 6.3.1). The sponsor states that they overfill the drug 

• (bf)/ h h 1 1 . . container over (4V O to ensure t at t e vo ume c aim is met. 

The sponsor states in 3.2.P.7 that "The fully assembled spray p ump system combination product delivers 0. 1 mL of 

MDZ NS drug constituent solution equivalent to a 5 mg MDZ dose. The ove1fill volume oJI (bl <
4f 

. The finished packaged vial contains an ove1fill 

volume to ensure that the label claim of 5 mg/0.1 mL MDZ can be met upon device actuation." 
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The sponsor has addressed the risk of the overfill causing an overdose of chug in document DHF RA-01 MDZ NS 
Risk Analysis. They state that the potential harm caused by over delive1y of midazolam in risk # ah, ai, is respiratory 
affest or depression. However, their mitigations are adequate, which is verification of dose accuracy and net volume 
and lot release specs/testing. Additionally they state that in their clinical testing patients would receive 2 doses and no 
respiratory was seen. I believe that the risk mitigations are adequate. 

6.4. Device Simulated/Actual Shipping Validation: 
A total of 7 50 blister packaged aged final combination products were packaged in bulk shipping configuration into 3 
shipping boxes (250 units per box) . The units were subjected to simulated shipping and handling conditions then repackaged 
into the original shippers post a visual inspection. Subsequently, the boxes were shipped again, and the essential 
perfo1mance measures were evaluated. The shipping and simulated studies were conducted as pa1t of the Device Reliability 
study (RAR-01) described in Section 3.8.3 . The distribution simulation was conducted as per ASTM D4169-16 including 
manual handling, vehicle stacking, loose load vibration, low pressure, vehicle vibration, and concentrated impact simulated 
conditions. The essential device perfo1mance requirements were evaluated after subjecting the blister 
packaged units to the shipping and distribution simulation conditions. See the summa1y results provided below: 

Ttst Ty~ nnd Sp.cification (nwnber of test s:unpl<s) Result 

Visu:tl AJ'P""'ance1 (750) 
~o visible physic41 device damage to mdicate that the nnil Pass 
bas been prematurely actu3ted, or vial closure sys1em bas 
been compromised or <l'llll.1ged 

Puo.., Ocln-cry j,60> Mw: 99% 
Tier! : (b) ~J.. 1c for Uldi\idual. Max 104'/o 

[_(bl (4}. LC foe me•n Me-an: 102% 

Actuation 8it° (60) M111: 2.4 kg 

)!MT 4) g Max 3.4 kg 

M.-..n 2.Skg 

Spray Cootan Uniformity ( 60) 
Tier! : (b) (4),/. LC far individU>J mlirs \vi1l1 01tly I 1uli1 Min: 100% 
witJlio d_lC. Max: 106% 

( (b)(~~LC for mean. Mean: 102%· 

Spray Pattern 3 cm (60) Duwt (nun) O..Uity 

Dmax: NMT ~mru Min: H.9 Mm: l.3 
Dvaliry: NMl <4 Max: 31.4 Max: 4.5 

Me•n 24 1 Mean: 2.7 

Spray Patteru 6 cm (60) Dn13."< (mm) 0\-.Iity 

Dnmc Nl\1T (bf~llll ~·Gn: 14 9 Min: l.3 
O\a liry:NM1 

(4) 
:Ma1t: 31.4 Max: 4.5 
Mean: 24.1 Meon: 2.7 

Droplet Siz.e o,,~111100 3 em (60) 
DI O: Min: 26 µm 

":~ 0 50: (b)(4furu 0 50: Min: 79 )all Malt: 180 JUD 

090: NMT(b) (4)"1Jl) 0 90: Max.: 365 ~uu 
%< 10 ~tJU: 1"1'.• (4f Vo< JO ~lm: 0.7% 

Droplc1 Siz.e 0 ·, rwt oo 6 em (60) 
010: Mm: 28 µm OIO: NLT ,,. 

0 50: (b)(4luru 0 50: Min: 53 fall Mix: 183 JUD 

0 90: Nl>fT (b) (4 f.un . 0 90: Max: 381 f UU 

% < 10 ~till: NMT i:~ o/o< 10 ~lm: 0.9% 

1 
ToGtl Plaiulfd Te<c Uine< 10 be A<tivaced (360) 360 

The results that the sponsor provided indicate that all of the devices that were tested in the shipping study met the 
acceptance criteria. The testing is adequate. 

6.5. Device Reliability Review 
The sponsor provides a reliability assessment study in document DHF RAR-01 Nayzilam Reliability Assessment Repo1t 
(3.2.R). In their original submission. However they did not demonstrate that that an individual Nayzliam product could meet 
99.99% reliability with 95% confidence. Multiple deficiencies were sent at filing to the sponsor. 
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In 0015(15) RAR-02 Nayzilam Reliability Assessment Report and in 0013(13) Quality Information Amendment, the 
sponsor provided an updated version of the full reliability report and the summary report respectively, with inclusion of a 
FTA/stack up analysis in 0011(11) 3.2.R FTA-02 Falut Tree Analysis Report- Manufacturing. 

6.5.1.Product Reliability Requirements:
Nayzilam (midazolam nasal spray) is a single use nasal spray indicated for acute treatment of seizures in patients 12 
years of age or older who require control of intermittent episodes of increased seizure activity (e.g. seizure clusters, 
acute repetitive seizures).

Given the intended use your proposed product (i.e., emergency use) we expect you to establish a clinically-based 
reliability specification of at least 99.99% with 95% confidence (e.g., failure rate < 1/10,000) and verify this reliability 
through both design and manufacturing data analysis.

6.5.2. Sponsor Provided Executive Summary
The sponsor state:

A Fault Tree Analysis (FTA) was completed and submitted to the FDA on 17 December 2018 (S-0011, FTA-02 Fault 
Tree Analysis Report) to identify all aspects of the design and manufacturing of the product that support the reliability 
specification. The predicted reliability probabilities from the FTA were used to determine the sample sizes required to
evaluate the product reliability for the top-level failure mode of “failure to deliver the full intended dose.

For the reliability testing study, devices were aged to greater than -months and preconditioned to worst-case 
reasonably foreseeable conditions following the ASTM D4169-16 Distribution Cycle 13 at Assurance Level II for all 
schedules. Verification of dose delivery was measured by 2 essential performance measures (Pump Delivery and 
Spray Content Uniformity) that directly measure dose and are directly related to the top-level failure event of “failure 
to deliver full intended dose.”

Actuation Force was also measured in the reliability verification study to ensure that the intended users can exert 
enough force to adequately actuate the device. The reliability study also included performance testing of units actuated 
under reasonably foreseeable worst-case environmental temperatures and orientation(s).

Reliability and statistical analysis were performed on Pump Delivery, Spray Content Uniformity, and Actuation Force. 
The reliability results for a single nasal spray unit of Nayzilam was > 99.99% with 95% confidence for “failure to 
deliver full intended dose” based on the 3 verification testing variables completed. The reliability verification result
summary from 22 units evaluated for each essential measure is reported in Table 3.

6.5.3. Fault Tree Analysis/Stack up Analysis
The sponsor provided a fault tree analysis in doc “FTA-02- Fault Tree Analysis. The sponsor provided a fault tree 
analysis to identify the potential causes and initiating events for the loss of essential performance, which was described 
as “Failure to Spray (Activate)” or “Failure to Deliver Full Intended Dose”. These outputs were then evaluated against 
prior actual reliability results to determine both the correlation and the predictive capability of the FTA models.
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The sponsor states that: "The top-level failure mode should be 'Failure to Spray (activate)' or 'Failure to Deliver Full 
Intended Dose' ." In discussions with Proximagen and with technical experience, it became apparent that the top-level 
failure modes mentioned are different and separate and. thus. it was decided that FTAs should be executed on both top
level failure events separately." 

The FT A models were created digitally, allowing review and examination of the FT A models to ensure that they were 
accurate and that no en-ors had been introduced in the creation of these FT A models. After reviewing them for 
accuracy on the primary events, probabilistic estimates were then created on the top-level events based on the 
probabilistic events of each of the underlying primary events. Based on these top-level probabilistic estimates. 
reliability estimates were then generated for each of the top-level failure mode events: "Failure to Spray (Activate)" 
and "Failure to Deliver Full Intended Dose." The reliability estimates were generated both for the single nasal spray 
unit (NSU) and for the planned commercial product ca1t on system configuration in which one carton contains t\¥ 0 

independent redundant NSUs. 

The sponsor provided a risk analysis with the following probabilities for occtmence ratings: 

Table 3 : Likelihood of OccmTence Index with Probabilitil's 

Occmn'nce Effect Qualitative Criteria Qu:mtita tive 
Index Probabilistic Value 

Occnn-ence of harm almo5t ce11ai11 in the 
device population during nomial / abnornial 

5 Frequent use of the product. History ofhann resulting 1110 or 0.10 
from failures exists from pre\·ious or similar 
designs 
Occnn-ence of harm reasonably expected to 

4 Reasonable occur iu the de\·ice population during normal I 1150 or 0.02 
abnonnal use of the orodnct 

I 
I Occ1mence of harm may occur in the device 

3 Occasional population dtuing nonual I abnonnal use of 1/1000 or0.00 1 
the product 
Occnn-ence. of hann unlikely lo occm in the 

2 Remote device population during nonnal I abnonual 1/100.000 OJ' 0.00001 
use of the orocluct 
Occnn-ence of harm unexpected in the device 
population dilli ng normal I abnonnal use of 1/1.000.000 or 

1 Improbable the product. History shows no occturences of 
0.000001 hanu resulting from failures in previous or 

similar desie:ns 

Note: Recognizing :MDZ NS is a dmg·device combination product for an acute clinical condition. it was decided 
that a more consen-ative approach would be used than what is listed as the ;,tandard in ISO 14971 - Table D·4 for 
quantitative probabilistic values for a 5·scale categ;ory matrix. 

The follov.iing calculation was used to calculate the reliability of the single nasal unit: 

R nsu = 
(b)(4) 

The reliability calculation for the product ca1ton system configuration was performed using the standard reliability 
calculation for a product system with two independent redundant parallel parts with reliabilities of Rl and R2. The 
reliability of the parallel redundant system is given by 
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The sponsor provided the risk analysis that was used to make the an estimate of the reliability of the device. It appears 

that they included an adequate FT A. Idenfying maunfacutimg and design related failure that could lead to a loos of the 
full intended dose. The manufacturing FT A supplements the design FT A. The sponsor states the following regarding 
it: 
The Manufacturing FTA prediction of reliability is superior to the Design FTA because it is supported by recent actual 
data analysis compared to the theoretical estimates provided in the previous Design FTA. The Design FTA was a 

theoretical probabilistic ana~ys;s based on predictive technical analysis and the Manufacturing FTA was 
predominantly based on actual data provided through a vmiety of tests and analyses that were more recent in 

timeframe. 

Therefore the manufaturing FT A analysis was examined The sponsor then provided a stack up analysis using the FT A 
to provide an overall estimate of the reliability of the top level failure specs: 

Table 1 Manufactur ing FTA Probabilistic Analysis on Top-Lewi Failure Event 

Failure En nt Mfg FT A Probability of I Predicted Reliabili~· 
Failure (One~SU) 

Failure to Dehn·r Full Intended Dose 
(b)(4)' 

The sponsor states: 

The Manufacturing FTA was a combination of info11nation provided by both the medical device 
component manufacturer [ <bl <4µ and the manufacturer of final filling and assembly 
{ (bl<•µ. The data provided in the input was a combination of elements including the 

pFMEAs, risk analyses, tolerance analyses, actual data from the vendors (quality control, 
stability lots, etc.) and technical/engineering judgment 

The sponsor identified different failure modes and probabilities of these occm1·ing based on design/manufacturing of 
the device not to specification. The following are examples of failure modes that are included: 

• Improper geometry of cartridge/body 

• Device component dimensional tolerances are not adequate to stay together 

• Cartridge is not pierced by plunger 

• Cannula bends 

• Etc. 
I believe that the fault tree analysis that was provided is adequate and addresses potential failure modes that would 
result in the user not receiving the full intended dose. 

6.5.4. Sample Size Determination: 
The sponsor stated that based on their FT A, the following sample size was used: 

The predicted reliability probabilities from the FTA were used to detemline the sample sizes required to evaluate the 
product reliability for the top-level failure mode of"failure to deliver the full intended dose." A sample size of22 units 
for each reliability variable/condition was justified by the FT A. This sample size was elucidated in the FT A analysis 
per the specification of 99 .99% reliability with 95% confidence for a single nasal spray unit for " failm·e to deliver full 
intended dose." 

6.5.5.Test Sample Preconditioning: 
The sponsor provided verification with samples that were preconditioned in the following ways: 

• Aged to the proposed shelf life o~months: 
• Simulated Shipping per ASTM D4169-16 
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Distribution Cycle 13 at Assurance Level II was used for all schedules, with preconditioning at 
23±1°C. 50±2% relative humidity. Packaged product was subjected to relative humidity for 
approximately 72 hours or sufficient time to reach equilibrium to reflect commercial distribution 
requirements. The performance test schedule sequence is provided for Distribution Cycle 13, which 
was identified as that being most aligned with expected shipping conditions, in Table 3. 

• Actuation at 5 and 40 deg C to account for worst case temperature 

• Storage orientation and activation orientation (sponsor states not difference was seen based on orientation) 

Reviewer Note: 
I believe that the preconditioning that the sponsor has given is adequate and reflects what was recommended in 
the deficiencies. Judging the testing provided, the sponsor appears to have conducted testing in the following 
manner to demonstrate reliability: 

• Aged+shipping 

• Aged+ shipping +actuation temp 
• Aged + shipping + storage orientation/activation orientation. 

Ideally, we would most likely want these preconditionings combined; however, given that the sponsor will 
compare each and demonstrate the reliability of each condition individually, I believe that this is reasonable to 
predict that the combination of all 4 preconditionings would not alter the performance reliability of the device. 

6.5.6. Performance Testing: 

Reference ID 4436994 

Once all test samples were preconditioned, they were tested against acceptance criteria for the following essential 
perfonnance requirements. The test protocols and perfo1mance specifications used were the same one that were 
previously used in the base level verification testing. 

Table 1: Essen tial Performance ::\leasure Specification Limit 

Essential P el"fon nance :\Ieasw·e (Test) Limit on lndhidual {;nit 

Ptunp Delivery (b)(4j% LC 

Spray Content Uniformity % LC 
Acniation Force NMT (bJ 

14lN 

The sponsor provided the summaiy verification results below (for the preconnditionings as described above): 

Table 2: E nd of Shelf-life Reliability Design Yerifica tion Test Summary Results 

L-n.JLTL at 
ReliabiJi~· (%) at 

Test Mean St Dev 
99.99% reliabiJi~· 

USULSL 950/o confidence 
lent 

Pump Delivery 
100.4 0.812 104.8%196.1% (bJo/c~ (b~LC >99.99 

{% LC) <4Y • (4., • 

Spray Content 
99.2 LOIS 104.6%193.8% R t LC >99.99 

Uniformity {% LC) 

Acniation Force (N) 32.S 1.626 UTL: 40.7)( USL: NMT(l:~ >99.99 

Aged E nd of shelf life 
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Table 3 : 

Temperatw·e 

5±3°C 

40 ± 2°C 

Table 4: 

Actuation 
O.ientation 

oo 

45° 

Reasonable ' Vorst-Case Scenario E nYironmen tal Temperatur e Actuations 
Summary Results 

Reliabili~· 

Test ~lean St De,· 
UTIJLTLat 

L"SULSL 
(%) at 95% 

99.99% 1·eliability confidence 

Jeni 

Pump Delivery 
10 1.0 0.808 105.3%/96.7% - (b), ~ >99.99 

(% LC) <4fL j<4f1.LC 

Spray Content U.J~LC Uniformity (% 98.0 1.045 103.6%/92.4% >99.99 
LC) 

Actuation Force 
29.3 2.748 UTL: 43.3 N {~ >99.99 

(N) 
USL: NMT :-i 

Pump Delivery 
100.3 0.639 103.7%/96.9% (b5 (bfy,Lc >99.99 

(% LC) (4) (4l • 

Spray Content 

o/~LC Unifonnity (% 99.2 0.994 104.5%/93.9% >99.99 
LC) 

Actuation Force 
30.4 2.175 UTL: 41.4 N f ffi >99.99 

(N) USL: NMT t~ 

Reasonable 'Yorst-Case Scenario Actuation O rientation Summar)' Results 

R eliabilit)· 

Test l\Iean StDe,· 
UTI.JLTL at 

USLILSL 
(o/o) at 95% 

99.99% reliabili~· confidence 
lenl 

Plunp Delivery 
100.4 0.812 103.5%/91.5% (b), cf,<blo >99.99 

(%LC) (41VoL <4{ oLC 

Spray Content. r-· 
Unifomlity (% 99.2 1.015 103.9°/c/94.2% I %Lo1 lo/oLC >99.99 

LC) 

Actuation Force ·1 (bf 
(N) 

32.5 1.626 UTL:40.8N USL: NMT (4~N >99.99 

Plunp Delivery 
101.0 1.17 103.So/c/91.5% (br~~1YoLC >99.99 

(% LC) (4._ (4l 

Spray Cont.ent. 

'oLdJ oLc Unifomlity (% 98.9 0.996 103.9°/c/94.2% >99.99 
LC) 

Actuation Force 
28.8 2.407 UTL:40.9N f~j >99.99 

(N) 
USL:NMT N 

Reviewer Note: 

Spray pattern, ovality/shape, and droplet size distribution were not included in the reliability analysis. The sponsor 
should provide a rationale v.iith the ctment data explaining why spray pattern/plume geometty and droplet size 
uniformity do not need to be included in the reliability study. Via interactive review the sponsor provided a 

response to this. While, I don' t necessarily believe that that spray pattem/geometty and droplet size distribution do 
not relate to the successful delive1y of the intended dose, the sponsor prevously clarified: the spray pattern/plume 

geomet1y and droplet size dist1ibution specifications were not based on clinical criteria, rather were set as 
sensitive manufacturing controls, and are considered sufficient to ensure consistent in vivo pe1formance of MDZ 
NS; additionally, they have provided adequate verification testing in their non-reliability verification testing (base, 

stability, shipping). Therefore, they have provide these individual preconditionings and demonstrated that they can 

meet the manufacturing specification for these other device related EPRs. They have demonstrated through their 
reliability study that their product is 99 .99% reliable for dose accuracy, spray content uniformity, and actuation 
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force, and they have included spray pattern/geometry and droplet size distribution as a part of their lot release 
criteria, which should ensure that the dose is properly delivered to the patient within specfication. I believe that 
the reliability testing that is provided is adequate.

6.5.7. Incoming/ In Process/ Release Testing Used to Verify Reliability Specification
The sponsor has stated the following regarding safeguards to ensure the device continues to meet it’s reliability 
specification: 

Proximagen is committed to the development, manufacturing and commercialization of products that are high in 
quality and reliability. As noted in our application, Proximagen has an established manufacturing process and 
controls (see Module 3.2.P.3.4 Control of Critical Steps and Intermediates). The incoming component controls are 
described in Module 3.2.P.7. The final product release specifications are described in Module 3.2.P.5.1.

A process risk analysis has been performed at , the site of final assembly, to assess the MDZ NS 
manufacturing processes. As part of continuous improvement, additional manufacturing control mitigations, beyond 
those described in the NDA, are currently being established and will be instituted prior to the completion of planned 
manufacturing process validation activities. These mitigations have been incorporated into the  CAPA 
system (see Module 3.2.P.3.3 Section 2.3.8.4 for a summary description of the  CAPA system)
In parallel, predictive reliability analyses (such as additional Fault Tree Analysis) will be performed on the MDZ 
NS manufacturing processes to assess quantitatively how well our manufacturing process controls are instituted to 
ensure a high degree of quality and reliability to our final released commercial products.

Proximagen will continue to implement predictive analysis and continuous improvement activities to ensure the high 
degree of reliability of MDZ NS. In the commercial setting, product complaints, including device failures, will be 
captured and investigated.

The sponsor has described incoming inspection controls, manufacturing controls, and lot release specifications that 
will be tested for during the lifetime of the product. In addition, they describe the CAPA system and FTA that is 
completed. This is acceptable. 

6.5.8. Reliability Conclusion-
I believe that the sponsor has demonstrated a reliability of 99.99% with 95% confidence for the top level goal of 
delivering the full intended dose to the user up to the month expiry.

7. DISCIPLINE SPECIFIC REVIEWS

7.1. Human Factors Review 
CDRH reviewer Matthew Ondeck requested that the CDER/DMEPA submit an HF consult for our reviewers to analyze the 
HF study. CDER/DMEPA stated the following in a withdrawn ICCR:

DMEPA will provide the review for the Nayzilam nasal spray product and will not need input from CDRH.  Our decision is 
made based on the following agreed upon list of combination products that do not require CDRH input: 

Device V&V Recommendation:
The device V&V is adequate.
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“Tier 1 i.e. no intercenter consults to CDRH HF is needed and DMEPA has internal expertise to review: 

prefilled syringes,

Non-reusable autoinjectors, 

nasal/oral delivery devices, 

Inhalers without electronic components 

transdermal systems

The ICCR for this product will be withdrawn for the above reasons.”

I spoke with Alan Stevens (CDRH branch chief) about this. We will still  provide an HF recommendation and review to the 
consulting CDER division. However, given that CDER will be reviewing the HF protocol and study, this review will be 
more of cursory review analyzing: 

User Groups

Critical Tasks

Use-Related Errors

Resulting Risk Mitigation

A review of the HF study is provided below:

Critical Task Review:
The critical tasks that were identified using an uFMEA are provided below: 

Reviewer Note:
It is noted that the sponsor removed Hold ISD between the forefingers and thumb and to dispose of the device as critical 
tasks. I believe that this is acceptable as it is possible that users could inject the fluid in the nostril without using those 
specific fingers. Additionally, there is no risk of serious patient harm if the drug is not disposed of properly after use. I 
believe that the list of critical tasks is adequate. 
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HF Protocol Summary Review:
The to-be-marketed version of the device was used in the HF study. The tasks associated with the use of the device are 
provided by the sponsor (performance/knowledge based steps). These follow in line with the instructions for use. 
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User Group Review:
The user groups that were used in the HF study were the following based on the intended use of the device; The sponsor 
provided them below:
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I believe that the user groups tested are adequate, given that they have included age groups ranging from 12 and older, 
patients (with seizures well controlled on current therapy)/caregivers/HCPs. They also state that they have used patients that 
have never self-administered medication to themselves using a naval spray (trained/untrained)

Use Error Reviews:
The use errors that were identified with the device were the following: 

Actuating the device prior to insertion into the nostril 
o Untrained adult caregivers

First Actuation Failures:

Second Actuation Failures:

o Trained adult patient subjects:
First Actuation:
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Second Actuation:

o Untrained adult patient subjects:
First Actuation:
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Second Actuation:

Inappropriate actuation or unable to actuate the device
o Untrained adult patient subjects

First Actuation (no failures during second actuation)
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Expectations that the medication needed to be attached to the device
o Limited number of errors

Did not actuate device because thought you only needed to inhail.
o Limited number of errors

Failing to insert tip of device fully into nostril
o Limited number of errors

Squeezing the plunger/actuator rather than depressing it. 
o Limited number of errors

Knowledge assessment regarding use of a second administration:
o 15/90 failures were noted -

In summary, the sponsor states that:
“The data suggests the errors were largely attributable to [1] a subset of subjects (n = 6) that actuated the first ISD 
prematurely while “testing” or “prepping” the product, but were able to successfully administer a dose with a second ISD; 
and, [2] a subset of subjects (n = 4) that knew the ISD was intended to deliver mediation to the nostril, but maintained a 
mental model of use consistent with existing nasal spray containers. The limited number of overall errors and their cause 
does not appear to establish a pattern of preventable failures or difficulties that may be attributed to the ISD design or that 
may cause harm when administering the medication.”
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“A larger number of subjects (n = 15) responded incorrectly to the question regarding the proper action to take if a seizure 
continues following the first administration (i.e., administer a second dose). However, while these subjects did not respond 
with the answer anticipated based upon the informational material provided, they did provide answers that would be 
appropriate under the circumstances (e.g., call 911 or a doctor, go to the hospital). Therefore, though there may be a pattern 
of responses that suggest some users may not understand to administer a second dose of medication in the case of a 
prolonged seizure event, the responses” provided are proper and do not represent actions that may cause harm when 
administering medication with the ISD.

The sponsor stated that: “No design modifications were deemed necessary for the planned to-be-marketed ISD, blister 
packaging, carton, and product materials (IFU, Medication guide) in response to the test results. The Sponsor has reviewed 
the results of the Summative Study, including observed use errors, close calls, and usability difficulties in the performance-
based assessment, as well as incorrect answers in the knowledge-based assessment (Sponsor Assessment of Residual Risk, 
APPENDIX B). The Sponsor concurs that the residual risks that remain would not be further reduced by modification of 
design of the user interface (including supporting product materials) and that no additional mitigation strategies are 
required with respect to the ISD or the user interface.”

There appears to be a number of use errors related to the critical task “insert tip of ISD into either nostril before actuation”, 
especially amongst untrained adult subjects on the first actuation (5/15). Additionally, the users did not realize that can 
administer a second dose if the patient seizure symptoms continue (15/90). While the sponsor did not believe that these 
warranted any additional labeling, this should be investigated. 

See the labeling in Section 9. Snippets of the labeling is taken below:

Mitigation to risk of actuation before inserting into nostril: 
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The sponsor appears to provide labeling to the user very clearly in the labeling. This will be brought up to DMEPA 
during the Midcycle meeting to see if they request any additional labeling/mitigations. 

Mitigation to risk of caregiver/user not knowing to use second dose
It is noted that the IFU only states to dispose of the product use and does not provide any additional labeling regarding 
the need for a second dose if symptoms continue. It is noted in the Draft labeling text that it mentions that a second dose 
in the “Dosage and Administration Section”: 

.
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Reviewer· Note: 
I believe that the sponsor should consider putting additional text in the IFU stating "An additional 5 mg dose may be 
administered after 10 min ONLY IF the patient has NOT responded to the initial dose." Altematively, they should 
provide a rationale for why this shouldn't be included given the noted e1rnrs in the HF study 

This was discussed with DMEPA at the MC meeting and they agree that the labeling should be changed to reflect 
this. Deficiencies were sent from DMEPA regarding this at the MC. 

Ebony Whaley (DMEPA) contacted me via email on 1125/2019 with the following labeling changes that they are 

recommending (see below). She stated that: "Since the device is the same as Narcan, we find the labeling revisions 

will not require HF validation." 

Instructions for Use (IFU) 

Identified Issue Rationale for Concern Recommendation 

The IFU does not inform User con fusion regarding t he number of doses Revise the IFU to include t he statement "Each Nayzilam Nasal 

users o f number o f doses might increase the risk o f users attempting to Spray is single dose. Discard aher use•. 

per device. test or prime the device or re-use a used device . 

The graphic shown in We note that for the critical task "Press plunger Modify the graphic that depicts the user's thumb pressing the 

Figure 4 can be improved firmly unti l locked into place'', 3 HF validation plunger (Figure 4) to more clearly represent the intended task 
to clearly depict the study participants d id not press the plunger and 1 and anatomy (e.g. emphasize t he spraying action, zoom in on 

intended task of part icipant failed to fu lly depress the plunger. t he anatomy, labeling the graphic to guide proper 

depressing the plunger for administra tion technique). Additionally, ensure that Figure 4 is 
dose administ ration. adequately d ifferentiated from Figure 3 (the figure depicting 

device placement) to increase the clarity and differences 

between t he two steps. 

The important warn ings Overlooking import ant warning information in Revise IFU to include header " Important" or similar statement 

statements for the safe use the IFU might contribute to administration errors. prior to the sentence "Do not open the blister packaging until 
of the product is not We note that for the knowledge-based ready to use". 

prominent and may be assessment "Check ISO for damage", several 

overlooked. partic ipants had difficulty identifying important 
labeling information in the IFU. 

The IFU does not inform We note that for the knowledge-based Revise the IFU to inform users that a second may be 

users t hat a second dose assessment " Describe next action if seizure administered after 10 minutes if the patient has not responded 

may be administ ered if cluster has no t stopped", several Hf validation to t he initial dose. We recommend that t he language from the 

needed. study participants suggested including Medication Guide is used (e.g. "If the seizure cluster is 

information regarding the second dose in the IFU. continuing 10 minutes after the firsti (bll41 a second 
r (bJ <4Imay be used. If a second[ is used, 

(bJ <4~n the ot her nostril."). 

I believe the labeling changes included from DMEP A above clarifies the concem that was noted in this reviewer 
note and will help the user to understand use of the product. I believe the changes are adequate. 

Human Factors Validation Recommendation: 
The Human Factors Validation is adequate; however the final recommendation is defeITed to DMEPA. 

7.2. Biocompatibility Review 
The sponsor provided biocompatibility information about the device in 3.2.P.7. See the patient/fluid contacting components 
below: 
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During use, the outer surface of the nasal actuator contacts the patient’s nasal mucosa briefly (seconds). The outer surface of 
the vial holder and actuator contact the user’s intact skin briefly (seconds). The drug constituent contacts the vial and 
stopper during storage. The drug constituent contacts the cannula, spray pin, and actuator body briefly as it passes from the 
vial to the patient’s nasal mucosa during the moment of actuation. Contact duration for these components of MDZ NS is 
categorized as limited (<24 hrs), as the drug formulation is provided in a single dose that is rapidly absorbed by the nasal 
mucosa. The drug constituent is in contact with the vial and stopper during storage prior to use.

Testing for extractables and leachables and a toxicological risk assessment has been performed separately (see Module 
3.2.P.2.4) according to FDA guidance for container closures. This testing concludes that leachable levels are less than the 

Reviewer Note:
We acknowledge that the sponsor states that your device components are in direct contact with intact skin 
and the nasal mucosa for a limited duration. However I spoke with biocomp reviewer Sarah Mollo and she 
stated that the device components should be considered an external communicated device, which requires 
systemic biocompatibility endpoints, because while there may not be direct contact with the blood stream, 
the components that are fluid contacting are absorbed through the capillaries and quickly enter the blood 
stream. However, the sponsor stated that they would evaluate the fluid/drug product component contacting 
devices in their extractables study to address the systemic endpoint

Reference ID: 4436994
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Reviewer Note:

The CDRH biocompatibility review will only include the actuator body and vial holder. Given that the device is single 
use and only in contact with the nasal mucosa, it is appropirate that the sponsor provided cytotoxicitiy, sensitization, and 
irriation endpoint evaluation for the non-fluid contacting components. 

The biocompatibility test results were included in 3.2.R. 

7.2.1.Irritation:
The irritation testing is contained in DHF-D30140-1-9107015-1-Final (3.2.R)
The sponsor conducted testing in accordance with ISO 10993-10 for skin irritation for the Animal Irritation Test 
(Section 6.3 of the standard). It is stated in the test report that there were no deviations/amedments made to the 
protocol. 3 rabbits were used in the study. 

Material Preperation:
The test article remained intact, was placed into extraction vessels and prepared at a ratio of 3 cm² /mL of extraction 
vehicle. At the request of the Sponsor, the device was actuated before extraction. The expelled drug was dispelled onto 
Kim wipes, which were placed into a biohazard bag. The biohazard bag was tied off and placed into the biohazard 
waste bin. Only the nasal spray device was tested.

Reviewer Note:

Desipite the sponsor stating that they are a limited contact  skin/mucosal contacting device, I have spoken 
with CDRH biocomp reviewer Sarah Mollo, and she states that . Given that the vial, stopper, spray pin, and 
cannula are fluid contacting and part of the fluid path, CDER is responsible for reviewing the 
biocompatibility for these components. I will confirm with CDER that they are reviewing these 
components. Confirm fluid contacting components vial, stopper, spray pin, cannula, are you reviewing 
extractables/leachables and tox risk assessment.

The CDER CMC reviewer stated the following regarding the E&L study:

“For this NDA, the E&L studies only cover the primary closure.  The vials were disassembled when the 
samples are collected – for other NDAs using the same delivery device they were actuated, so they would 
briefly come into contact with the other fluid path components before testing.”

Therefore, a deficiency was sent related to the biocomp testing. The sponsor states that they will adress the 
systemic endpoint required for a product such as this in the E&L study. I spoke with CDER CMC reviewer 
Stephanie Emory about this on 10/16/2018. She stated that this seemed reasonable and that she would 
evaluate the extractables study when it returned in December 2018. This was confirmed on 1/7/2019 with 
Stephanie Emory by email, that she will review the E&L study. 
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Test Article Extraction:
The extraction mixtures and corresponding control blanks were incubated for 72 ± 2 hours at 50 ± 2 °C. At the start of 
the extraction, the solutions appeared clear and free of particulates. The extracts were agitated during the course of the 
extraction period. At the end of the extraction period, the vessels were shaken well and the liquid aseptically decanted 
into a sterile vessel. The extracts were not further manipulated prior to use. See Table 2 for extract observations. The 
extracts were maintained at room temperature and used within 24 hours of preparation.

Reviewer Note:
Given that the non-fluid contacting components are only patient contacting for a brief time during use, I belive that the 
extraction conditions are adequate.

Test Article Administration:
The two test article extracts and the two vehicle controls were each injected into three rabbits. Each rabbit received 
five sequential 0.2 mL intracutaneous injections of the test article extract on the right side of the vertebral column and 
similarly the control vehicle on the left side. The second test and control extract injections were parallel and distal to 
the first injection sites.

Observations/Results:
The sponsor used the dermal scoring based on ISO 10993-10: 

The sponsor stated the animals were observed and the injection sites were monitored according to the standard at 24, 
48, and 72 hours. The results are below for saline and sesame oil:
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The results indicated that there is some there is no significant different in the test samples as compared to the extracte 
vehicle controls. Therefore the testing is adequate and shows no irritation due to the materials. 

7.2.2.Cytotoxicity 
The cytotoxicity testing is contained in DHF-D30140-1-140320-1-Final (3.2.R).
The sponsor conducted testing in accordance with ISO 10993-5 for in vitro cell cytotoxicity. It is stated in the test 
report that there were no deviations/amedments made to the protocol. 

Cell Culture Procedure
The sponsor conducted the testing with L-929 mouse fibroblast cells. The assay was conducted by extracting the test 
article and controls in E-MEM +5% FBS for 24 ± 2 hours. The cultures were evaluated for cytotoxic effects by 
microscopic examination at 24, 48, and 72 ± 4 hours of incubation.

The test article was incubated in the appropriate volume of E-MEM + 5% FBS in a sterile vessel for 24 ±2 hours at 37 

± 1 °C. At the end of the extraction period, the maintenance culture media was removed from test culture wells and 
replaced with one mL of test and control media. The positive control, test article, cell control, and negative control 
extracts were added at the same time to the culture plate in triplicate wells. The plates were then incubated for 72 ± 4

hours at 37 ± 1 °C in a humidified atmosphere of 5 ± 1% CO2 in air. The cultures were evaluated for cytotoxic effects 
by microscopic examination at 24, 48, and 72 ±4 hours of incubation.

Test Article Extraction:
The extraction mixtures and corresponding control blanks were incubated for 24 ± 2 hours at 37 ±1°C. At the start of 
the extraction, the solutions appeared clear and free of particulates. The extracts were agitated during the course of the 
extraction period. At the end of the extraction period, the vessels were shaken well and the liquid aseptically decanted 
into a sterile vessel. See Table 3 for extract observations. The extracts were not further manipulated prior to use. The 
extracts were maintained at room temperature and used within 24 hours of preparation.
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Reviewer Note:
The extraction medium of culture medium is most likely more challenging than saline, therefore the extraction 
medium is adequate. Additionally the extraction time is adequate, given that the patient will only be in direct contact 
with portions of the device for a very short time; i.e. < 24 hours. 

Observations/Results:
The sponsor used the dermal scoring based on ISO 10993-5:

The sponsor observed the cells at 24, 48, and 72 hours. The results are below:

The results indicated that there is some there is no cytoxicity effects due to the presence of the materials used. 

7.2.3.Sensitization
The sensitization testing is contained in DHF-D30140-1-9008547-1-Final (3.2.R).
The sponsor conducted testing in accordance with ISO 10993-10 for irritation. It is stated in the test report that there 
were no deviations/amedments made to the protocol

The closed patch test (Buehler test) was used to evaluate skin sensitization

Sample Preperation: 
The test article remained intact, was placed into extraction vessels, and prepared at a ratio of 3 cm² /
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1 mL of extraction vehicle. At the request of the Sponsor, the device was actuated before extraction.
The expelled drug was dispelled and discarded appropriately. Only the nasal spray device was
included in testing.

Test Article Extraction:
The extraction mixtures and corresponding control blanks were incubated for 72 ± 2 hours at 50 ± 2 °C.
At the start of the extraction, the solutions appeared clear and free of particulates. The extracts were
agitated during the course of the extraction period. At the end of the extraction period, the vessels
were shaken well and the liquid aseptically decanted into a sterile vessel. The extracts were not further
manipulated prior to use. See Table 2 for extract observations. The extracts were maintained at room
temperature and used within 24 hours of preparation.

Injection Procedure:
The sponsor appears to have followed ISO 10993-10 for:

First induction- intradermal injection
Second induction  - topical application
Challenge Patch – topical application 

Results/Observations:
The sponsor used the dermal scoring based on ISO 10993-10:
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The sponsor observed the animals and provided sensitization scoring. The sponsor states: None of the negative control 
animals challenged with the control vehicles were observed with a sensitization response greater than ‘0’. None of the 
test animals challenged with the test article extracts were observed with a sensitization response greater than ‘0’. A 
negative sensitization incidence was interpreted for all test animals.The results are below. The sponsor completed a 
positive control (a know sensitizer  0.3% dinitrochlorobenzene) to further demonstrate that the device components do 
not lead to skin sensitization.. 

 

I believe that the testing for skin sensitization is adequate and there does not appear to be any noticeable sensitization 
in the animal testing according ISO 10993-10. 

7.3. Quality Systems Review
Leslie Caster (CDRH/OC) was consulted to review the quality systems/need for inspection for the combination product. For 
her full review please see the appendix section of this memo. She provided multiple QS related deficiencies to be issued to 
the sponsor at the midcycle review. However, after discussion with the sponsor she located information related to several of 
the deficiencies and only issued one deficiency. 

Leslie Caster recommended a pre-approval inspection for the following facilities: 

Device Biocompatibility Recommendation:
The Device Biocompatibility is adequate.
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Combinat ion Product Applicant 

i=irm Name: Proximag@t LLC 

Address: SOS Waterford Park 

Hwy 169, Suite 850 

Plymouth, MN 55441 

FEI # 3013710945 

Responsib ility - AppliC<lnt, and responsib le for all 21 CFR part 820 applicable regulatory requirements. 

An analysis o f the fi rm's inspection history over the past 2 years showed that it has never been 
inspected. 

Inspection Recommenda tion: 

A !)re-approva l Inspection Is required ~use: 

• The firm is responsible for major activities related to the manufacturing and/or development of 
the f ina l combination involving t he device oonstituent part; and1 

~ A recent medical device inspection of the firm has no t been performed. 

An inspection was not needed for the finished combination product manufacturer: 

Finished Combination Product Manufacture r 

(b)(4) 

Responsibility- Combination product manufacture, including packaging a nd labeling. 

wit h the same o r similar delivery system, and was classified VAi. 

Inspection Recommendation: 

An inspection is not required because a recent inspection of the firm was acceptable . 

As of2/20/2019, the pre-approval inspections were scheduled for early (b)l.il) ,__ ____ .. 
Nikhil Thakur was consulted to review the QS deficiencies after the midcycle (due 2/1 ). He provide a full review of the 

quality systems documentation that examined all aspects of the quality systems. There are no outstanding deficiencies 
related to device quality systems. See his review memo of the QS infonnation below: 

ASSESSMENT OF QUALITY SYSTEM DEFICIENCIES: 

The follov.iing deficiencies were identified as part of the November 8, 2018 review of Application NDA 211321 (original 

submission, Midazolam Nasal Spray). On November 29, 2018, the Applicant submitted additional infonnation (Sequence 

10 in eCTD Framework) in response to the Quality System deficiencies that the CDRH identified in our original consult. 
This section assesses the Applicant's response: 

(b)l4) 

2 Page(s) have been Withheld in Full as b4 (CCI/TS) immediately following this page 
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Device Quality Systems Recommendation: 
The Applicant's responses and the infonnation submitted within the NDA appropriately address the Agency's original 

deficiencies related to 21 CFR Part 820. 

8. RISK ANALYSIS 
8.1. Risk Analysis Attributes 

(b)(4) 

Risk Analysis Attributes Yes No NIA 
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 dsk to health x 
Version histo1y demonstrates dsk management throughout design I development x 
activities 

8.2. Summary of Risk Analysis 

Page 47 of69 
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The sponsor provided a FMEA risk analysis in 3.2.R doc “DHF RA-01 MEZ Risk Analysis that is in accordance with ISO
14971. 

The risk analysis takes into account the following device related hazards:

Patient contact with the drug product causes an adverse reaction

Over delivery of midazolam

Under delivery of midazolam

Insert device too far into nostril

Patient becomes addicted to combination product

Spray in other locations other than nose because of use error or patient movement

Delivery to lung because of droplet size being too small and deposits in lung or deep breath

Reliability of the device with respect to:
o Actuation force
o Delivery
o Spray performance

The sponsor provided mitigations that included verification and/or validation testing to demonstrate that the risks have been
reduced to an as low as possible level. There are no outstanding deficiencies related to the risk analysis. 

9. LABELING
9.1. Carton Label:

9.2. Device Label:

Risk Analysis Recommendation:
The Risk Analysis is adequate.

Reference ID: 4436994
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The device instmctions for use appear to be adequate to allow for safe and effective use of the device. There is one labeling 

change/recommendation made based on the HF validation study; however, CDER/DMEP A requested a change that should 
remedy this concern (see HF review section for more details). 

9.5. Contraindications/Warnings: 
Taken from Draft Labeling Text: (0001 (1)_1.14.1.3) 

Page 50 of69 

Reference ID 4436994 



ICC1800475 

NDA 211321, Nayzilam (midazolam nasal spray), Nasal Spray 

Proximagen -----------------------------------------,(b)l4) 
• 

• 

• Suicidal Behavior and Ideation: Antiepileptic chugs increase the risk of suicidal ideation and behaviorPllH4f 

• 

• (bl <l Midazolam is associated with a high incidence of partial or complete impainnent of 
recall for the next several hours (bl<4l 

Labeling Recommendation: 
The Labeling is adequate. 

10.DESIGN TRANSFER ACTIVITIES - RELEASE SPECIFICATION 
The following release specifications are included for the device constituent within 0016(16)_3 .2.P.5. l. All EPRs are 

included. This is adequate. 

Table 1: Specification - Midazolam Nasal Spray 

T est Acceptance Criteria Procedure R elease Stability 

In house method x x Pump Delivery Tier 1: 10 units tested 
Ii d. 'd 1 (bf<4~, LC l 1V1 ua : , o 

Mean~LC 

If the above criteria are not met but none are 
outside (bl <4f o LC and the mean is not outside 

(bJ<4 Yo LC, test an additional 20 tmits. 

-~S_'h_ot weight LC is (bl<
41mg 

Page 51 of69 

Reference ID 4436994 



ICC1800475 

NDA 211321, Nayzilam (midazolam nasal spray), Nasal Spray 

Proximagen 

Spray Content 
Uniformity 

Particulate 
Matter 

Actuation Force 

Spray Pattem, 
30 mm/60 mm 

Droplet Size 
Distribution, 

30mm/60 mm 

Tier 1: Amotmt of AP! per mlit is not outside of 
<6><4}/o of LC for more than 1 mlit. None of the 

milts is outside of <6><41> o of LC and mean for 
the 10 units is not outside (b)(4 f> o of LC. 

If the above criteria are not met because more 
than 1 of the units is outside of~/o LC but 
none are outside of (bl <4lo/o LC and rlle mean is 
not outside <6><4% of LC, test an additional 20 
units. 

Device Lot Release Specifications Recommendation: 
The lot release specifications are adequate. 

11.INTERACTIVE REVIEW 

In house method x x 

USP <788> x NA 

In house method x x 

In house method x x 

In house method x x 

16 Page(s) have been Withheld in Full as b4 (CCI/TS) immediately following this page 
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12.RECOMMENDATION 
• Device Constituents Parts of the Combination Product are Approvable 

• A pre-approval inspection is recommended for the combination product applicant, Proximagen, LLC, (cwTently scheduled for 
March 2019): 

(b)(4J 
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HUMAN FACTORS STUDY REPORT AND LABELS 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: February 28, 2019

Requesting Office or Division: Division of Neurology (DNP)

Application Type and Number: NDA 211321

Product Type:
Drug Constituent Name and 
Strength 
Device Constituent:

Combination product
Nayzilam (midazolam) nasal spray,
5 mg per spray
Intranasal spray device

Rx or OTC: Rx

Applicant/Sponsor Name: Proximagen LLC

Submission Date: May 29, 2018; July 6, 2018

OSE RCM #: 2018-1315; 2018-1597

DMEPA Safety Evaluator: 
DMEPA Team Leader:
DMEPA Associate Director for 
Human Factors: 
DMEPA Associate/Deputy 
Director: 

Ebony Whaley, PharmD, BCPPS
Lolita White, PharmD
QuynhNhu Nguyen, MS

Danielle Harris, PharmD, BCPS
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1. REASON FOR REVIEW 
The Division of Neurology Products requested a consultative review of a human factors (HF) 
validation study report and labels and labeling submitted under NDA 211321 for Nayzilam 
(midazolam) nasal spray.  This is a combination product with a proposed intranasal spray 
device (ISD) constituent part that is intended for the acute treatment of seizures in patients 
12 years of age and older who require control of intermittent episodes of increased seizure 
activity.  

1.1. PRODUCT DESCRIPTION

Nayzilam (midazolam) nasal spray will be supplied in an ISD and each device contains a 
single dose of 5 mg. If needed, users can administer a second 5 mg dose using a second 
device.  Nayzilam is supplied in a carton containing 2 ISDs, each packaged in an 
individual blister pack. The sponsor notes that the Nayzilam ISD is the same device as 
currently marketed nasal spray devices that are intended for acute use indications.   

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

On February 4, 2015, we completed a review of the sponsor’s HF validation study 
protocol.a We identified deficiencies in the study methodology and communicated them 
to the sponsor. We note the sponsor did not fully implement all of our 
recommendations for the HF validation study protocol. Specifically, we note the sponsor 
included leading language in the untrained user groups and also included a 
familiarization period for healthcare providers (HCPs).  We discuss the impact of the 
unaddressed recommendations in Section 3.1 below. 

2. MATERIALS REVIEWED 
We considered the materials listed in Table 1 for this review.  The Appendices provide our 
findings and evaluation of each material reviewed.  

Table 1.  Materials Considered for this Review
Material Reviewed Appendix Section (for 

Methods and Results)
Product Information/Prescribing Information A

a White, L. Human Factors Protocol Review for Midazolam Nasal Spray IND 77421. Silver Spring (MD): FDA, CDER, 
OSE, DMEPA (US); 2015 FEB 4. RCM No.:2014-2468. 
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Table 1.  Materials Considered for this Review
Material Reviewed Appendix Section (for 

Methods and Results)
Background Information
     Previous HF Reviews (DMEPA and CDRH) 

B

Background Information on Human Factors 
Engineering (HFE) Process

C

Human Factors Validation Study Report D
Information Requests Issued During the Review E
Labels and Labeling F

3. OVERALL ASSESSMENT OF 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), 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 (e.g. ISD).

3.1. SUMMARY OF STUDY DESIGN AND METHODOLOGY

The HF validation study included a total of 90 study participants in the following user 
groups: trained adult patients (n = 15), untrained adult patients (n = 15), trained adolescent 
patients/consumers aged 12 to 17 years old (n = 15), trained caregivers (n = 15), untrained 
caregivers (n = 15), and untrained HCPs representative of school nurses (n = 15).  We note 
the adolescent group included both adolescent patients and surrogates (e.g. “adolescent 
consumers”) who did not have a seizure disorder. The sponsor included the adolescent 
consumers due to recruiting difficulties. We discussed the use of adolescent consumers 
with the clinical reviewer, and the clinical reviewer found the use of adolescent consumers 
acceptable in this instance. Therefore, we find the use of surrogates does not preclude our 
ability to interpret the HF validation study results for the adolescent patient/consumer 
group.

Each study participant simulated the administration of 2 doses of Nayzilam, followed by 
knowledge-based assessment questions and a final interview. To simulate a stressful 
environment, the sponsor used the following stressors: small/confined research space, task 
instructions emphasizing speed and accuracy, multiple video cameras visible to study 
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participants and instructions that their performance would be evaluated by additional 
observers, background noise and investigators with stopwatches pretending to time 
performance. 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 the sponsor’s 
seizure simulation technique reasonable, as the sponsor utilized a technique that attempted 
to introduce stressors that might be present in real-life use.

3.1.1 Untrained arms
We previously recommended that the sponsor include untrained arms in the HF validation 
study, ensure the script for the untrained arm is not leading, and remove the HCP 
familiarization period.b We note that the sponsor incorporated untrained arms for the adult 
patient and caregiver groups. However, the study script used for the untrained arms 
included leading language (e.g. “There are two nasal spray devices in this carton. You would 
administer one of these into [you/the patient’s] nostril at the first signs of a seizure. If the 
seizure doesn’t stop after ten minutes, then you can use the second spray device to give a 
second dose of the medication.”). We find that the aforementioned language is not 
representative of a fully untrained simulated use scenario. We acknowledge that the 
leading language used in the study script might have led untrained participants to become 
aware that there are two ISDs in each carton and that the product is administered 
intranasally; however, we note that the administration steps were not conveyed to the 
participants (e.g. how to hold the device, how to actuate the device). Additionally, although 
we disagree with the sponsor’s study methodology, we note the device constituent of the 
product user interface is identical to currently marketed products for which we have not 
identified any significant postmarketing medication error issues on how to administer to 
nasal spray. Therefore, we find the study methodology deficiency does not preclude our 
ability to interpret the HF validation study results for the untrained study participants in this 
case.  

We also note the sponsor retained the familiarization period for HCP participants. In the 
familiarization period, HCP participants were allowed to familiarize themselves with the 
product using the available labeling and IFU. We generally consider that a familiarization 
period may be representative of training and may not reflect real-world. However, we note 
that in some instances (e.g. in the case of a school nurse in this study) it is plausible that the 

b White, L. Human Factors Protocol Review for Midazolam Nasal Spray IND 77421. Silver Spring (MD): FDA, CDER, 
OSE, DMEPA (US); 2015 FEB 4. RCM No.:2014-2468.
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HCP may self-familiarize prior to using the product. Additionally, we note that HCP 
participants were only allowed to interact with the labeling and were not allowed to 
simulate the steps for administering with the nasal spray device. Although the use of a HCP 
familiarization period is not ideal, we find it does not preclude our ability to interpret the HF 
validation study results in this case.  

3.2. RESULTS AND ANALYSES

3.1.2 Simulated-use 
The sponsor submitted results from the simulated use HF validation study.  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. 
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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 = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:Critical 

Tasks 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

Remove 
the ISD 
from blister 
packaging 
without 
damage to 
or 
activation 
of ISD 

N/A 1st ISD
n = 1 use 
difficulty

1st ISD: 1 participant experienced difficulty 
removing the ISD from the blister packaging.
-1 untrained adult patient (PU10) initially 
attempted to push the device through the back of 
the packaging. The participant believed removing 
the device from the blister packaging would be 
similar to how they would do so with OTC 
medication. 

Additionally, in the final interview/ subjective 
feedback session, 22 participants reported that the 
blister package was difficult to open; however, 
these participants were all successful in completing 
the task during the simulated use portion of the 
study.

- Participant tried 
to remove the ISD 
similar to the way 
pill-form 
medication is 
opened

The sponsor noted 
that the participant 
recovered from the 
use difficulty and 
successfully peeled 
the backing after 
seeing the labeling on 
the back of the blister 
packaging (“Peel 
Here”). 

The sponsor did not 
propose mitigations 
in response to this 
use difficulty. 

Based on the use related risk 
analysis (URRA), the potential 
harm associated with being 
unable to remove the ISD from 
the blister packaging without 
damage or activation is dose 
omission, which could result in 
serious harm to the patient (e.g. 
prolonged seizure activity). 

Our review of the study results 
did not identify subjective 
feedback that indicated that the 
labels and labeling should be 
improved to mitigate the risk of 
errors with this task. These 
participants were successful in 
opening the blister package, 
which demonstrated that users 
may resolve their initial difficulty. 

Additionally, our review and 
interaction with the sample 
packaging did not identify any 
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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 = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:Critical 

Tasks 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

difficulties. 

As such, we do not have 
recommendations at this time. 

Insert tip of 
ISD into 
either 
nostril 
before 
actuation 

1st ISD
n = 8 
failures

2nd ISD
n = 1 
failure

1st ISD
n = 1 close 
call 

1st ISD: 8 participants actuated the ISD prior to 
fully inserting the tip into either nostril
-1 untrained caregiver (CU01) indicated they didn’t 
know whether to twist or press the device. Then, 
the participant determined the ISD had to be 
pushed and was making sure they were correct 
when they prematurely actuated the ISD outside 
of the nostril. 

-1 untrained caregiver (CU09) checked to see if 
they needed to prepare the device before use. 
The participant believed that they could activate 
the ISD by pressing it before putting it into their 
nostril. As a result, the ISD was prematurely 
actuated.

-1 trained adult patient (PT18) indicated they were 
nervous, tried to move too quickly, and did not 
fully insert the nose piece into their nostril before 
prematurely actuating the ISD. 

-1 untrained adult patient (PU02) believed the ISDs 

- Testing the 
device prior to use 
(CU01, CU09, 
PT18)

-Size and weight of 
the device led the 
participant to 
believe the ISDs 
were applicators 
that attach to a 
bottle of medicine 
(PU02)

- Did not consult 
the IFU due to 
emergency use 
scenario (PU02)

-ISD nosepiece did 
not provide 
sufficient clues 

The sponsor noted 
that the IFU states 
“Do not test or prime 
before use” and 
“Insert the nosepiece 

 into 
nostril.” The 

sponsor also noted 
that two ISDs are 
supplied with each 
carton. 

The sponsor 
determined that the 
residual risks that 
remain would not be 
further reduced by 
modification of design 
of the user interface. 

Based on the URRA, the potential 
harm associated with actuating 
the ISD prior to full insertion into 
either nostril is: (1) dose 
omission, which could result in 
serious harm to the patient (e.g. 
prolonged seizure activity) or (2) 
underdose, which could result in 
subtherapeutic effect. 

We noted that some participants’ 
failures with this task were due to 
their unfamiliarity with the device 
design (e.g. attempted to squeeze 
the ISD or attempted to remove a 
cap from the device). However, 
with the 2nd dose, the number of 
failures decreased (e.g. 8 of the 9 
failures occurred with the 1st 
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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 = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:Critical 

Tasks 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

were applicators. The participant thought there 
would be a bottle of liquid (i.e. medication) to 
attach to the “applicators”. The participant stated, 
“They feel light. I can’t feel any medication.” The 
participant abandoned the task after they couldn’t 
find the bottle of medicine and did not deliver the 
dose. The participant stated that they have only 
had a real emergency situation (as patient) two 
times and have never self-administered. The 
participant also stated that they did not consult 
the IFU because it was an emergency situation 
and would not have time to do so in the real-
world.

- 1 untrained adult patient (PU06) believed the 
plunger was a cap that needed to be removed 
before insertion, similar to a syringe. The 
participant also indicated they didn’t see the hole 
at the top of the nose piece where the medicine 
would be dispensed, so they were confused about 
how the device should be oriented. The 
participant damaged the device by removing the 
plunger prior to inserting the ISD into the nostril. 

-1 untrained adult patient (PU07) believed there 
was a cap on the device. They stated that they are 

regarding the 
proper use of the 
device (PU06)

- Failed to 
overcome the 
mental model 
that nasal sprays 
have a cap over 
the nosepiece 
(PU07)

- Failed to 
overcome the 
mental model 
that nasal sprays 
have multiple 
doses (PU12)

-Unfamiliar with 
the device and 
actuated while 
exploring the 
device (PU14)

-“Dimple” on 
bottom of plunger 
(PU13)

Additionally, the 
sponsor noted there 
are limited available 
treatment options for 
this indication and 
concluded the 
benefits outweigh the 
risks.

As such, the sponsor 
did not propose 
additional mitigations 
in response to the 
failures and close calls 
with this task.

dose, and only 1 failure occurred 
with the 2nd dose), which 
demonstrated that the users may 
improve their performance with 
repeated use. 

We noted that the product is 
packaged in a carton containing 2 
ISDs in an individual blister pack 
with the intent of administering 
one ISD per dose.  However, we 
also noted that if users 
accidentally actuate 1 of the 2 
ISDs, they will not have an 
alternate ISD to administer two 
doses should a second dose be 
needed during the same seizure 
episode. We discussed this 
concern with the clinical reviewer 
who noted that if users are 
unable to administer a second 
dose, there is the risk of repeated 
seizures. The clinical reviewer 
also noted that in this instance, 
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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 = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:Critical 

Tasks 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

familiar with the nasal sprays that have caps and 
they did not have experience with a nasal spray 
without a cap. The participant actuated the ISD 
before placing it in the nostril. 

-1 untrained adult patient (PU12) indicated that 
other nasal sprays they have used previously 
contain multiple doses and they assumed this 
device also had multiple doses. The participant 
indicated they were trying to move quickly and 
actuated the ISD before placing it in the nostril.

-1 untrained adult patient (PU14) indicated they 
didn’t know how the ISD worked immediately. 
They were trying different ways to administer the 
medication and when they pressed the plunger, 
the ISD actuated (the medication squirted out).  

1st ISD: 1 participant experienced a close call 
- 1 untrained adult patient (PU13) oriented the ISD 
in the wrong direction and tried to insert the 
plunger into their nostril several times instead of 
the nosepiece. The participant indicated that the 
“dimple” on the bottom of the plunger gave the 
appearance of a nosepiece, causing the subject to 
invert the ISD. After further investigating the ISD, 

-“Action” slip: 
actions did not 
meet intent 
(CT07)

users might revert to use of other 
treatments that are part of their 
home rescue plan. We also note 
that another product for a similar 
indication (e.g. Diastat rectal gel) 
is also supplied in a two-count 
configuration and users might 
need to administer a second 
device. 

In addition, we did not identify 
subjective feedback indicating 
confusion with the labels or 
labeling. We find the blister label 
and IFU informs users “Do not 
test or prime before use”. 
However, our expert and 
heuristic review of the blister 
label indicates that it could be 
revised to increase the 
prominence of this statement.  
We provide specific blister 
labeling recommendation #1 in 
Table 4 to address this concern.  

Reference ID: 4397040Reference ID: 4436994
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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 = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:Critical 

Tasks 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

the participant discovered the finger grips and the 
hole on top of the nose piece, self-corrected, and 
successfully administered a dose of medication.

2nd ISD: 1 participant actuated the ISD prior to 
fully inserting the tip into either nostril
- 1 trained caregiver (CT07) placed the ISD by the 
mannequin’s nostril, but not inside the nostril 
when they activated the ISD. The participant 
indicated they believed they had correctly inserted 
the nosepiece into the nostril of the mannequin. 

Given that the modification is 
intended to increase the 
prominence of a labeling 
statement, we do not require 
additional human factors 
validation data.

Additionally, we considered the 
labels and labeling in the context 
of our postmarket experience 
with similarly designed nasal 
spray devices. As such, we 
identified an additional area of 
the IFU that can be revised to 
clarify the number of doses per 
device.  We provide specific IFU 
labeling recommendations #1 in 
Table 4. Given that the revision is 
intended to clarify the use 
instructions, we do not require 
additional human factors 
validation data.
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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 = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:Critical 

Tasks 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

Press 
plunger 
firmly until 
locked into 
place

1st ISD
n = 4 
failures

2nd ISD
n = 3 
failures

1st ISD
n = 2 close 
calls

2nd ISD
n = 1 close 
call 

1st  ISD: 4 participants failed to press the plunger 
to actuate the ISD
-1 untrained caregiver (CU10) thought the device 
was a top or a cap due to their familiarity with 
nasal spray that has an attached bottle. They 
thought they needed to push down on the lines 
on the finger grip to squeeze it down against a 
bottle. The participant inserted the nosepiece into 
the mannequin’s nostril and squeezed the plunger 
(instead of pressed) to try to administer dose. 

-1 trained adult patient (PT01) squeezed the device 
and stated that they believed they received a full 
dose of medication. The participant said they 
squeezed the device because that’s what they are 
used to for other nasal spray medications. 

-1 untrained adult patient (PU04) inserted the ISD 
into their nostril and inhaled through their nose 
and did not depress the plunger. The participant 
thought the two devices had to attach to a 
medication bottle (and referenced Nasonex and 
Flonase as examples). The participant mentioned 
they only looked at the pictures in the IFU. 

-1 untrained adult patient (PU11) stated that the 
plunger was difficult to depress and did not match 

-Mental model of 
nasal sprays with 
medication 
bottles that need 
to be squeezed 
(CU10, PT01)

-Mental model 
that most nasal 
sprays include a 
bottle of 
medication similar 
to Nasonex and 
Flonase (PU04)

-Believed the 
medication had to 
be administered 
in both nostrils 
(PT07)

-Believed ISD was a 
prop because 
plunger was 
difficult to 
depress (artificial 
study 

The sponsor noted 
that the IFU states 
“Make sure the 
plunger has been 
completely pressed 
using one motion” 
and  

 
 

 
 

 The sponsor 
also noted that two 
ISDs are supplied with 
each carton. 

The sponsor 
determined that the 
residual risks that 
remain would not be 
further reduced by 
modification of design 
of the user interface. 
Additionally, the 

Based on the URRA, the potential 
harm associated with failing to 
press the plunger firmly until 
locked in place is: (1) dose 
omission, (2) underdose, and (3) 
overdose (e.g. if the user uses a 
second device because they are 
uncertain whether the dose was 
delivered or device actuated). 

We identified subjective feedback 
indicating confusion regarding 
how to operate the device (e.g. 
study participants thought the 
device was a top/cap or thought 
the device had to attach to a 
medication bottle) and negative 
transfer (e.g. due to previous 
experience with other nasal spray 
devices). However, we note that 
the participants did not indicate 
confusion with the labels or 
labeling. 

Reference ID: 4397040Reference ID: 4436994
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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 = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:Critical 

Tasks 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

their expectations. Because of the difficulty, the 
participant assumed the device was a prop. The 
participant failed to fully depress the plunger. 

1st ISD: 2 participants experienced a close call 
while pressing the plunger to actuate the ISD
-1 trained adult (PT07) inserted the ISD into their 
nostril and received a complete dose, but then 
placed the used ISD into their other nostril and 
inhaled. The participant thought the medication 
had to go into both nostrils to complete the dose 
and was confused when the ISD plunger did not 
return back to its original position to give a second 
dose. The participant indicated they wanted to 
make sure to get as medication in their nose as 
possible. 

-1 untrained adult patient (PU06) damaged the ISD 
during the previous use task (Insert tip of ISD into 
either nostril). The participant used the second 
device in the carton to correctly administer a dose 
and stated that this action was consistent with 
what they would at home.

environment) 
(PU11)

-Used second ISD 
due to damaging 
the first one in a 
previous task 
(PU06)

sponsor noted there 
are limited available 
treatment options for 
this indication. As 
such, the sponsor did 
not propose 
additional 
mitigations. 

Our review of the labels and 
labeling finds that the IFU 
instructs users to “Press the 
plunger firmly to deliver the 
medication”. However, we 
identified that Figure 4 of the IFU 
that can be revised to clarify this 
task.  We provide specific IFU 
labeling recommendation #2 in 
Table 4. Given that the 
modification is intended to clarify 
an IFU graphic, we do not require 
additional human factors 
validation data.
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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 = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:Critical 

Tasks 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

2nd ISD: 3 participants failed to press the plunger 
to actuate the ISD
-3 participants (CU10, PT01, and PU04) repeated 
the same failures as with the 1st ISD. 

2nd ISD: 1 participant experienced a close call 
while pressing the plunger to actuate the ISD
-1 trained adult (PT07) repeated the same close call 
as with the 1st ISD.

Reference ID: 4397040Reference ID: 4436994
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3.1.3 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. 

Table 3: Summary and analyses of errors/close calls/use difficulties with knowledge-based assessment 
*Note the following participant identifiers; total participants, n = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:

Knowledge 
Based 
Assessment 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

Check ISD for 
damage

(Success 
criteria: No. Do 
not use if the 
device appears 
damaged or 
has expired. 
[IFU call out 
section])

n = 4 
failures

 n = 21 use 
difficulties/ 
close calls

4 participants did not answer the question 
correctly 
-1 HCP (H10) said they would still use the device, 
because it is an emergency situation and there 
aren’t any other options. The participant expected 
a “Do not use if…” statement in the 
“troubleshooting” section of the medication guide 
(MG)/IFU. The participant indicated they like to 
review the MG (instead of the IFU) as it provides 
more extensive information. The participant also 
expected the information to be bolder and/or in 
larger type to draw attention. 

- 1 untrained caregiver (CU07) expected the 
information in the MG side in bullet form, and 
expected the IFU is about how to use the device. 
The participant also suggested the information 
should be bolder or in a different color.

-1 untrained caregiver (CU08) did not see the 
information in the instructions and said that unless 

-The bold text at the 
top of the IFU did 
not capture the 
subjects’ attention 
(lack of 
prominence)

-Subjects expected 
to find detailed 
warning 
information in the 
MG (instead of the 
IFU)

The sponsor 
noted that the 
IFU states “Do not 
use if the nasal 
spray unit
appears 
damaged”. The 
sponsor also 
noted that two 
ISDs are supplied 
with each carton. 
The sponsor did 
not propose 
mitigations in 
response to the 
failures, close 
calls, and 
difficulties with 
this knowledge-

Based on the URRA, the potential 
harm associated with using a 
damaged device is dose 
omission. 

Our review of the study results 
identified subjective feedback 
indicating that users felt the 
emergency nature of use allowed 
for use of a potentially damaged 
product. Additionally, we note 
participants expected to find the 
associated information 
(regarding a damaged device) in 
the medication guide (MG) as 
opposed to the IFU. Several 
participants also noted that the 
information in the IFU lacks 
prominence.  Based on this 
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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 = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:

Knowledge 
Based 
Assessment 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

they had a spare one, they use the device, because 
it’s an emergency. They indicated they did not look 
hard at the IFU because they believed the IFU is 
only for directions and expected to have this 
information on the MG side. 

-1 trained adult patient (PT09) stated that they 
primarily reviewed the MG for damage 
information. They usually review the MG because it 
contains more information about the device and 
medication, and they thought the information 
would be a bullet in the MG. They suggested that 
the text should either be highlighted in red, should 
have an associated illustration, and be located on 
the instructional portion of IFU for emphasis.

21 participants responded to the question 
correctly, but could not locate the information in 
the product material or had difficultly locating the 
information 
- Several participants expected to find the 
information in the MG instead of the IFU. 
Additionally, participants expected or 
recommended that the information be more 
prominent (e.g. bolded, color font, highlighted) and 

based 
assessment.

feedback, we recommend 
increasing the prominence of the 
“do not” statement in the IFU.  In 
addition, we find this information 
should be stated on all labels and 
labeling (e.g. IFU, carton labeling, 
and blister label). We provide 
specific IFU labeling 
recommendation #3, blister 
labeling recommendation #2 
and carton labeling 
recommendation #1 in Table 4 
to address these concerns. We 
also provide Full Prescribing 
Information recommendation #2 
in Table 3. Given that the 
modification is intended to 
increase the prominence of an 
IFU labeling statement and to 
reiterate the IFU labeling 
statement on other labeling, we 
do not require additional human 
factors validation data.
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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 = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:

Knowledge 
Based 
Assessment 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

have its own heading. Participants also expected or 
recommended that the information be added to the 
packaging. 

Check ISD for 
expired 
medication

(Success 
criteria: No. Do 
not use if the 
nasal spray
unit has 
expired [IFU 
call out 
section])

n = 4 
failures

 n = 16 use 
difficulties/ 
close calls

4 participants did not answer the question 
correctly
-1 HCP (H10) stated they would administer the 
medication because it is an emergency situation. 
They indicated this information should be located 
in the MG in an "General Information” section. 
They thought the IFU did not contain this 
information as the majority of the information was 
for how to use the device. They also expected to 
see "Do not use if..." information to be in bolder 
and/or larger type to draw attention to the 
information near the illustrated instructions.

-1 HCP (H12) said they would administer the 
medication, because it is an emergency situation. 
The participant indicated they would like to see the 
damage and expiration information on the carton 
or the back of the blister of the device packaging. 
The participant indicated that they mainly 
reviewed the MG as it provides more information 
about the drug, whereas the IFU instructed on how 

-The bold text at the 
top of the IFU did 
not capture the 
subjects’ attention 
(lack of 
prominence)

-Subjects expected 
to find detailed 
warning 
information in the 
MG (instead of the 
IFU)

The sponsor 
noted that the 
IFU states “Do not 
use past the 
expiration date.” 
The sponsor did 
not propose 
mitigations in 
response to the 
failures, close 
calls, and 
difficulties with 
this knowledge-
based 
assessment.

Based on the URRA, the potential 
harm associated with using an 
expired product is underdose. 

Our review of the study results 
identified subjective feedback 
indicating that users felt the 
emergency nature of use allowed 
for use of a potentially expired 
product. 

Our review of the labels and 
labeling finds that “Do not use 
past the expiration date” appears 
at top of IFU in bold font. 
However, we find that the IFU 
can be revised to increase 
prominence to this “do not” 
statement. We provide specific 
IFU labeling recommendation #3 
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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 = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:

Knowledge 
Based 
Assessment 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

to use the device.
-1 untrained caregiver (CU07) indicated they would 
call the 1-800 number or go to the website. The 
participant expected to find this information in the 
MG. After being directed to the IFU, the participant 
stated that the instructions should be bolder or in 
different color. They indicated the IFU is more 
about how to use the device and the MG has 
information about the medication.

-1 untrained caregiver (CU08) expected to find the 
information in the MG. The participant indicated 
they thought the IFU was only for directions.

16 participants correctly responded to the 
question, but could not locate the information in 
the product material or had difficultly locating the 
information 
- Most of the participants expected to locate the 
information in the MG or the product packaging/ 
carton. Additionally, several participants 
recommended to increase the prominence of the 
information through use of enlarged, highlighting, 

in Table 4 to address this 
concern. Given that the 
modification is intended to 
increase the prominence of an 
IFU labeling statement, we do 
not require additional human 
factors validation data.
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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 = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:

Knowledge 
Based 
Assessment 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

placing a symbol, etc. 

Describe next 
action if 
seizure cluster 
has not 
stopped 

(Success 
criteria: If the 
seizure cluster 
is continuing 
10 minutes 
after the first 
5mg nasal 
spray, a 
second 5mg 
nasal spray 
may be used.
[Medication 
Guide])

n = 15 
failures

 n = 19 use 
difficulties

15 participants did not answer the question 
correctly
-1 trained caregiver (CT07) said they would call an 
ambulance. The participant had trouble finding the 
information in the MG. They stated that they 
would look for the information in the top left 
corner of the MG (the information is located in the 
center). The participant also assumed that both 
devices had already been used in the scenario.

-1 trained caregiver (CT12) said they would call an 
ambulance. The participant expected to find the 
relevant information on the front of the IFU under 
Figures 2 or 3, by the first dose instructions. The 
participant expected to find a section heading 
named "Dosage" or "Dosing Instructions" in bold 
type. The participant found the heading of the 
second dose information section misleading (they 
thought it was the same information they saw in 
the instructions).

-3 untrained caregivers (CU06, CU12, and CU13) 
stated they would contact their HCP. CU06 stated 
that the second dose information should be 

-Subjects said they 
would call 911, 
contact their 
doctor, or go to the 
hospital

-Expected to find 
information on the 
front page of the 
IFU 

-The information in 
the MG did not 
grab the users’ 
attention or was 
difficult to read

The sponsor 
determined that 
while these 
subjects did not 
respond with the 
answer 
anticipated based 
upon the 
informational
material 
provided, they did 
provide answers 
that would be 
appropriate 
under the 
circumstances 
(e.g., call 911 or a
doctor, go to the 
hospital). The 
sponsor 
concluded that 
there may be a 

Based on the URRA, the potential 
harm associated with failing to 
administer a second dose of the 
product if seizure activity 
continues is prolonged seizure 
activity due to dose omission or 
delay in therapy.

Our review of the study results 
identified subjective feedback 
indicating participants were 
unable to locate the information 
in the MG and/or expected the 
information to be in the IFU. 
Several participants suggested 
increasing the prominence of the 
information in the MG and/or 
relocating the information to the 
IFU. 

Our review of the labels and 
labeling finds that “If the seizure 
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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 = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:

Knowledge 
Based 
Assessment 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

located with the IFU after Figure 4. CU12 reviewed 
the MG and could not locate the relevant 
information; the participant suggested the use of a 
bold font in order to make the second dose 
information more noticeable. CU13 expected the 
second dose instructions to be after the 
instructions on the first dose illustrated in Figure 4 
or 6 in the IFU. They suggested the use of bold 
callouts or additional illustrations to emphasize the 
second dose information.

-3 trained patients (PT01, PT07, and PT17) stated 
they would either call 911 or their doctor. PT07 and 
PT17 expected to find dosing information at the 
bottom of the IFU by the disposal step. 

- 5 untrained patients (PU02, PU04, PU05, PU11, 
and PU13) stated they would either call 911 or 
their doctor. PU02 indicated that the information 
was difficult to locate. PU05 and PU13 expected to 
find the information under the “General 
Information” section in the MG. PU04 would 
expect to find the information in the IFU, because 
the MG can be difficult to read. PU11 suggested 
use of bolded, underlined, or larger font to 
emphasize the information. 

pattern of 
responses that 
suggest some 
users may not 
understand to 
administer a 
second dose of 
medication in the 
case of a 
prolonged seizure 
event, but the 
responses 
provided are 
proper and do not 
represent actions 
that may cause 
harm when 
administering 
medication with 
the ISD. 

The sponsor did 
not propose 
mitigations in 

cluster is continuing 10 minutes 
after the first , a 
second  may be 
used” appears in the middle 
column of the MG. We also note 
that the IFU does not contain 
information regarding 
administration of a second dose, 
if needed. As such, we find that 
IFU can be revised to include 
information regarding the 
administering an additional dose 
using the second device. We 
provide specific IFU 
recommendation #4 in Table 4 
to address this concern. Given 
that the modification is based on 
our postmarket experience with 
similar nasal spray products, we 
do not require additional human 
factors validation data.
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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 = 90
PT = adult patient-trained CT = caregiver-trained
PU = adult patient-untrained CU = caregiver-untrained
YA= adolescent patient/consumer H = healthcare professional

Number and 
Description of:

Knowledge 
Based 
Assessment 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

-1 adolescent patient (YA04) said to call 911 and go 
to a hospital. The participant expected to find the 
information on the IFU. The participant indicated 
they would deliver both doses immediately and 
that the 1-minute did not seem safe because of the 
negative effects of seizures on the brain. 

-1 adolescent patient (YA14) stated that they 
expected the information to be located at the 
bottom of the IFU. The participant suggested 
emphasizing the information in the IFU (e.g. 
framing) and also including some bullet points on 
the carton labeling. 

19 participants correctly responded to the 
question, but could not locate the information in 
the product material (e.g. MG) or had difficultly 
locating the information 
- Several participants indicated that the 
information should be in the IFU (instead of only 
listed in the MG) or on the carton labeling. 

response to the 
failures and 
difficulties with 
this knowledge-
based 
assessment.
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3.3. LABELS AND LABELING

We identified concerns with the label and labeling from a medication error perspective. 
Table 4 for the division and Table 5 for sponsor 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 the proposed recommendation to minimize the risk for 
medication error. Given that our recommendations are intended to increase the 
prominence labeling statements and rely on our postmarket experience with similar nasal 
spray products, we do not require additional human factors validation data for these 
changes.

3.4. ASSESSMENT OF DEVICE

We received samples of the proposed intranasal spray device. We note the device is single-
dose and administers the proposed 5 mg dose with one actuation per device. We also note 
the product is packaged in a two-count configuration and a repeat dose (if needed) can be 
administered using the second device. Our heuristic review did not identify any areas of 
concern with the device design.  

Reference ID: 4397040Reference ID: 4436994
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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/sponsor so that recommendations are implemented prior 
to approval of this NDA 211321.

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 dosing information should 
be clarified to mitigate the risk 
of wrong dose errors.

Consider revising the statements “Initial Dose:  into 
one nostril. Second Dose:  may be administered 
after 10 minutes…” to “Initial Dose: Administer one spray (5 mg dose) 
into one nostril. Second Dose: One additional spray (5 mg dose) may be 
administered after 10 minutes…”.

Full Prescribing Information

1. The dosing 
information in 
Section 2 lacks 
clarity. 

The dosing information should 
be clarified to mitigate the risk 
of wrong dose errors. 

Consider revising the statements “Initial Dose:  into 
one nostril. Second Dose:  may be administered 
after 10 minutes…” to “Initial Dose: Administer one spray (5 mg dose) 
into one nostril. Second Dose: One additional spray (5 mg) dose may be 
administered after 10 minutes…”.

2. The Prescribing Use of a damaged device might Consider including the statement “Do not use if the nasal spray unit 
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Information does not 
inform users that a 
damaged device 
should not be used. 

contribute to dose omission 
errors. 

The results and subjective 
feedback collected for the 
knowledge-based assessment 
related to a damaged device 
identified 4 participants who 
answered incorrectly, and 
several participants had 
difficulty identifying the 
information in the IFU.

appears damaged” in Section 2 Dosage and Administration or Section 16 
How Supplied/Storage and Handling. 

3. 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 XXXX-XXXX-XX) 
to the intended NDC number per 21 CFR 201.57(c)(17). Please note that 
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.

4. The storage 
information in 
Section 16 does not 
contain the 
temperature scale 
designation (i.e., 
"°C") after each 
numerical value.

Lack of clarity regarding the 
storage information might 
contribute to incorrect storage 
errors. 

Revise the sentences “Store at controlled room temperature 20-25°C (68-
77°F). Excursions permitted to 15-30°C (59-86°F)” to “Store at controlled 
room temperature 20°C -25°C (68°F -77°F). Excursions permitted to 15°C -
30°C (59°F -86°F).”
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4.2. RECOMMENDATIONS FOR PROXIMAGEN LLC

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 211321.

Table 5: Identified Issues and Recommendations for Proximagen LLC (entire table to be conveyed to Applicant)

Identified Issue Rationale for Concern Recommendation

Instructions for Use (IFU)

1.

 

The IFU does not 
prominently inform 
users of number of 
doses per device. 

User confusion regarding the number of doses might 
increase the risk of users attempting to test or prime 
the device or re-use a used device. 

The results and subjective feedback collected during 
your HF validation study indicated that for the critical 
task “Insert tip of ISD into either nostril before 
actuation”, several participants unintentionally 
activated the ISD while exploring, testing or handling 
the device.

Revise the IFU to include the statement “Each 
Nayzilam Nasal Spray contains a single dose.  
Discard after use.” at the beginning IFU with other 
important information.

2. The graphic shown in 
Figure 4 does not 
clearly depict the 
intended task of 
depressing the 
plunger for dose 
administration. 

The graphic (Figure 4) intends to depict the user 
pressing the plunger to deliver the medication. 
However, the graphic does not clearly depict the action 
(e.g. movement of thumb on plunger), which might 
contribute to incorrect administration errors. 
Additionally, we note that Figure 3 and Figure 4 appear 
very similar and users might have difficulty 
differentiating between them. 

Modify the graphic that depicts the user’s thumb 
pressing the plunger (Figure 4) 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). Additionally, ensure that 
Figure 4 is adequately differentiated from Figure 3 
(the figure depicting device placement) to increase 
the clarity and differences between the two steps. 
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The results and subjective feedback collected during 
your HF validation study indicated that for the critical 
task “Press plunger firmly until locked into place”, 3 
study participants did not press the plunger and 1 
participant failed to fully depress the plunger.

3. The important 
warning statements 
for the safe use of 
the product are not 
prominent and may 
be overlooked. 

If users overlook important labeling statements, there 
is risk of administration errors. 

The results and subjective feedback collected during 
your HF validation study indicated that for the 
knowledge-based assessment “Check ISD for damage”, 
several participants had difficulty identifying important 
labeling information in the IFU. 

Revise the IFU to include the header “Important” or 
similar statement prior to the sentence “Do not 
open the blister packaging until ready to use”. 

4. The IFU does not 
inform users that a 
second dose may be 
administered if 
needed.

User confusion regarding the number of doses that can 
be administered might contribute to dose omission 
errors. 

The results and subjective feedback collected during 
your HF validation study indicated that for the 
knowledge-based assessment “Describe next action if 
seizure cluster has not stopped”, several HF validation 
study participants suggested including information 
regarding the second dose in the IFU. 

Revise the IFU to inform users that a second dose 
may be administered after 10 minutes if the patient 
has not responded to the initial dose. We 
recommend that the language from the Medication 
Guide is used (e.g. “If the seizure cluster is 
continuing 10 minutes after the first  

, a second  may be used. If a 
second nasal spray is used, administer in the other 
nostril.”). 

Container Label

1. The proprietary 
name and 
established name are 
not the most 
prominent 

Other information on the principal display panel (PDP) 
such as the Rx-only statement, net quantity statement, 
manufacturer name, and logo should not compete in 
size and prominence with key prescribing information 

If space permits, consider increasing the 
prominence of the proprietary name and 
established name.
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information on the 
label.

(e.g. proprietary name, established name, product 
strength).c

2. The units of measure 
of the strength 
display are not 
consistently 
presented. 

The product strength is displayed as “5mg” and “  
”. Confusion regarding the product strength 

might result in wrong dose errors.

Revise the strength display from “ ” to “5 
mg”. 

3. The strength display 
lacks adequate 
spacing.

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

Revise “5mg” to “5 mg”. 

4. The prominence of 
the strength display 
should be revised.   

Confusion regarding the product strength might result 
in wrong dose errors. 

Revise the strength display so that the numerical 
value (e.g. “5”) and the units of measure (e.g. “mg”) 
have equal prominence. 

5. 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 

c 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   

d 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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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.e 

6. 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 to include the NDC 
number for our review. Please note that the 
container label of one unit and the carton labeling 
of two units should have different NDC package 
code numbers (last 1-2 digits).

7. The container label 
does not include the 
name of the 
manufacturer.

The name of the manufacturer should be included on 
the container label per 21 CFR 201.10(i).

Revise the container label to include the name of 
the manufacturer. 

Blister labeling

1. An important 
statement (e.g. “Do 
NOT test or prime 
before use”) lacks 
prominence. 

If users overlook important labeling statements, there 
is risk of unintentional activation of the device which 
could result in dose omission or underdose. 

The results and subjective feedback collected during 
your HF validation study indicated that for the critical 
task “Insert tip of ISD into either nostril before 
actuation”, several participants unintentionally 
activated the ISD while exploring, testing or handling 
the device.

Increase the prominence of the statement “Do NOT 
test or prime before use”.

e 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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2. The blister labeling 
does not inform 
users that a damaged 
device should not be 
used. 

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

The results and subjective feedback collected during 
your HF validation study indicated that for the 
knowledge-based assessment related to a damaged 
device, 4 participants answered incorrectly, and several 
participants had difficulty identifying the information in 
the IFU.

If space permits, include the statement “Do not use 
if the nasal spray unit appears damaged” on the 
blister labeling.

3. The established 
name lacks 
prominence 
commensurate with 
the proprietary 
name.

The established name is not at least half the size of the 
proprietary name and is not in accordance with 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).

4. 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. Please note that the 
container label of one unit and the carton labeling 
of two units should have different NDC package 
code numbers (last 1-2 digits).

5. The strength display 
lacks adequate 
spacing.

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

Revise “5mg” to “5 mg”. 

6. The blister labeling 
does not include the 
name of the 
manufacturer.

The name of the manufacturer should be included per 
21 CFR 201.10(i).

Revise the blister labeling to include the name of the 
manufacturer. 

f 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.

Reference ID: 4397040Reference ID: 4436994



29

7. The blister labeling 
does not bear a net 
quantity statement.

The blister labeling should include a net quantity of 
contents in accordance with 21 CFR 201.51.

Revise the blister labeling to include a net quantity 
statement. Additionally, ensure the net quantity 
statement does not appear more prominent than 
the product strength and is located away from the 
product strength. 

Carton Labeling

1. The carton labeling 
does not inform 
users that a damaged 
device should not be 
used. 

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

The results and subjective feedback collected during 
your HF validation study indicated that for the 
knowledge-based assessment related to a damaged 
device, 4 participants answered incorrectly, and several 
participants had difficulty identifying the information in 
the IFU.

Include the statement “Do not use if the nasal spray 
unit appears damaged” on the side panel. 

2. The established 
name lacks 
prominence 
commensurate with 
the proprietary 
name.

The established name is not at least half the size of the 
proprietary name and is not in accordance with 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).

3. The strength display 
on the principal 
display panel (PDP) 
lacks prominence. 

The product strength should be prominent per 21 CFR 
201.15(a)(6).

Revise the product strength so that it prominently 
appears on the PDP (e.g. increase the font size). 

4. The units of measure 
of the strength 
display are not 
consistently 
presented. 

The product strength is displayed as “5mg” and “  
”. Confusion regarding the product strength 

might result in wrong dose errors.

Revise the strength display from “ ” to “5 
mg”. 
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5. The strength display 
lacks adequate 
spacing.

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

Revise “5mg” to “5 mg”. 

6. The prominence of 
the strength display 
on the side panel 
should be revised.   

Confusion regarding the product strength might result 
in wrong dose errors. 

Revise the strength display so that the numerical 
value (e.g. “5”) and the units of measure (e.g. “mg”) 
have equal prominence. 

7. The net quantity 
statement on the 
PDP is more 
prominent than the 
product strength. 

The risk of numerical confusion between the strength 
and net quantity increases when the net quantity 
statement is located in close proximity to the strength 
statement.  

Reduce the prominence of net quantity statement 
so that it is less prominent than the product 
strength.h

8. 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 

g 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.

h 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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of the expiration date.i  

9. 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 to include the NDC 
number for our review. Please note that the 
container label of one unit and the carton labeling 
of two units should have different NDC package 
code numbers (last 1-2 digits).

i 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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APPENDICES:  METHODS & RESULTS FOR EACH MATERIALS REVIEWED 

APPENDIX A. DRUG PRODUCT INFORMATION/PRESCRIBING INFORMATION
Table 6 presents relevant product information for Nayzilam that Proximagen LLC submitted on 
May 29, 2018. 

Table 6. Relevant Product Information 
Initial Approval Date N/A
Therapeutic Drug Class or New 
Drug Class

Benzodiazepine

Active Ingredient (Drug or 
Biologic)

midazolam

Indication acute treatment of seizures in patients 12 years of age and 
older who require control of intermittent episodes of 
increased seizure activity (e.g., seizure clusters, acute 
repetitive seizures)

Route of Administration intranasal
Dosage Form solution
Strength 5 mg/0.1 mL
Dose and Frequency Initial Dose:  5 mg dose (1 spray) into one nostril.

Second Dose (if needed):  additional 5 mg dose may be 
administered after 10 minutes if the patient has not 
responded to the initial dose. A second dose of NAYZILAM 
should not be administered if the patient has trouble 
breathing or if there is excessive sedation that is 
uncharacteristic of the patient during a seizure cluster 
episode.  

Treatment Frequency: Do not use more than 2 doses of 
NAYZILAM .

How Supplied NAYZILAM is supplied as a solution of midazolam. Each 
single-dose nasal spray unit delivers 5 mg of midazolam in 
0.1 mL of solution. 

NAYZILAM is supplied in boxes of 2 nasal spray units (NDC 
XXXX-XXXX-XX), each contained within an individual blister 
pack.

Storage Do not open the blister packaging until ready to use.  Store 
at controlled room temperature 20-25°C (68-77°F). 
Excursions permitted to 15-30°C (59-86°F).
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Container Closure/ Device 
Constituent

Intended Users Patients (adult and adolescent), caregivers, HCPs
Intended Use Environment Home/school/work and clinical
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APPENDIX B. BACKGROUND INFORMATION

B.1 PREVIOUS HF REVIEWS
B.1.1 Methods
On October 1, 2018, we searched the L:drive and AIMS using the terms, midazolam and IND 
77421 to identify reviews previously performed by DMEPA.  
B.1.2 Results
Our search identified one previous reviewj, and we note that certain recommendations were 
not implemented; those recommendations are addressed in this review.  

APPENDIX C. BACKGROUND INFORMATION ON HUMAN FACTORS ENGINEERING PROCESS

The background information can be accessible in EDR via: 
\\cdsesub1\evsprod\nda211321\0001\m5\53-clin-stud-rep\535-rep-effic-safety-stud\seizure-
clusters\5354-other-stud-rep\hf-validation-study\38150d050-usl261-summatives-usability-
study-protocol.pdf 

APPENDIX D. HUMAN FACTORS VALIDATION STUDY RESULTS REPORT

The HF study results report can be accessible in EDR via:  
\\cdsesub1\evsprod\nda211321\0001\m5\53-clin-stud-rep\535-rep-effic-safety-stud\seizure-
clusters\5354-other-stud-rep\hf-validation-study\hf-validation-body.pdf 

APPENDIX E. INFORMATION REQUESTS ISSUED DURING THE REVIEW  

On June 22, 2018, we submitted an Information Request to the sponsor to request the 
following: participant subjective feedback for all task failures, close calls, and difficulties noted 
in the HF validation study, revised version of the Clinical Device FMEA document, and five 
product samples. The sponsor sent the product samples on June 27, 2018 and responded to the 
remainder of the Information Request on July 6, 2018. 

\\cdsesub1\evsprod\nda211321\0002\m5\53-clin-stud-rep\535-rep-effic-safety-stud\seizure-
clusters\5354-other-stud-rep\hf-validation-study\38150d030-usl-project-madison-mfmea-for-
clinical-device.pdf 

\\cdsesub1\evsprod\nda211321\0002\m5\53-clin-stud-rep\535-rep-effic-safety-stud\seizure-
clusters\5354-other-stud-rep\hf-validation-study\38150d071-add-usl261-summative-usability-
study-data-tables.pdf 

j White, L. Human Factors Consult Review for midazolam nasal spray IND 077421. Silver Spring (MD): FDA, 

CDER, OSE, DMEPA (US); 2015 FEB  4. RCM No.: 2014-2468.
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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,k along with 
postmarket medication error data, we reviewed the following Nayzilam labels and labeling 
submitted by Proximagen LLC.

 Container label received on May 29, 2018
 Blister label received on May 29, 2018
 Carton labeling received on May 29, 2018
 Instructions for Use (Image not shown) received on May 29, 2018

o \\cdsesub1\evsprod\nda211321\0001\m1\us\instructions-for-use.docx 
 Medication Guide (Image not shown) received on May 29, 2018

o \\cdsesub1\evsprod\nda211321\0001\m1\us\draft-med-guide.docx 
 Prescribing Information (Image not shown) received on May 29, 2018

o \\cdsesub1\evsprod\nda211321\0001\m1\us\draft-labeling-text.docx 

F.2 Label and Labeling Images
Container label

k Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004. 
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Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

Office of Medical Policy Initiatives  
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PATIENT LABELING REVIEW 
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March 8, 2019 

 
To: 

 
Billy Dunn, MD 
Director 
Division of Neurology Products (DNP) 

 
Through: 

 
LaShawn Griffiths, MSHS-PH, BSN, RN  
Associate Director for Patient Labeling  
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Marcia Williams, PhD 
Team Leader, Patient Labeling 
Division of Medical Policy Programs (DMPP) 

 
From: 

 
Nyedra W. Booker, PharmD, MPH 
Patient Labeling Reviewer 
Division of Medical Policy Programs (DMPP) 
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Regulatory Review Officer  
Office of Prescription Drug Promotion (OPDP) 
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Reference ID: 4400984Reference ID: 4436994



   

1 INTRODUCTION 
On May 27, 2018, Proximagen, LLC submitted for the Agency’s review a New Drug 
Application (NDA 211321) through the 505(b)(2) pathway for NAYZILAM 
(midazolam nasal spray). The proposed indication for NAYZILAM (midazolam 
nasal spray) is for the acute treatment of seizures in patients 12 years of age and 
older who require control of intermittent episodes of increased seizure activity (e.g., 
seizure clusters, acute repetitive seizures). 
This collaborative review is written by the Division of Medical Policy Programs 
(DMPP) and the Office of Prescription Drug Promotion (OPDP) in response to a 
request by the Division of Neurology Products (DNP) on June 13, 2018 and June 14, 
2018, respectively for DMPP and OPDP to review the Applicant’s proposed 
Medication Guide (MG) and Instructions for Use (IFU) for NAYZILAM 
(midazolam nasal spray).  
DMPP conferred with the Division of Medication Error, Prevention, and Analysis 
(DMEPA) and a separate DMEPA review of the IFU will be forthcoming. 

 
2 MATERIAL REVIEWED 

• Draft NAYZILAM (midazolam nasal spray) MG and IFU received on May 27, 
2018 and received by DMPP and OPDP on March 1, 2019.  

• Draft NAYZILAM (midazolam nasal spray) Prescribing Information (PI) 
received on May 27, 2018, revised by the Review Division throughout the review 
cycle, and received by DMPP and OPDP on March 1, 2019.  
 

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 have reformatted the MG and IFU 
documents using the Arial font, size 10 and 11 respectively. 
In our collaborative review of the MG and IFU we have:  

• simplified wording and clarified concepts where possible 

• ensured that the MG and IFU are consistent with the Prescribing Information 
(PI)  

• removed unnecessary or redundant information 
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• ensured that the MG and IFU 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 IFU meet the criteria as specified in FDA’s Guidance 
for Useful Written Consumer Medication Information (published July 2006) 

 
4 CONCLUSIONS 

The MG and IFU 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 IFU is 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 IFU.    

 Please let us know if you have any questions.  
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FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 
Office of Prescript ion Drug Promotion 

****Pre-decisional Agency Information**** 

Memorandum 

Date: March 8, 2019 

To: Phil ip Sheridan 

From: 

CC: 

Subject: 

NOA: 

Division of Neurology Products (DNP) 

Harold Sano, Regulatory Project Manager, DNP 

Tracy Peters, Associate Director for Labeling, DNP 

Ohara Shah, Regulatory Review Officer 
Office of Prescription Drug Promotion (OPDP) 

Aline Moukhtara, Team Leader, OPDP 

OPDP Labeling Comments for NAYZILAM™ (midazolam nasal spray), 
CIV 

211321 

In response to the DNP consult request dated June 8, 2018, OPDP has reviewed the 
proposed product label ing (Pl), Medication Guide, Instructions for use (IFU), and carton and 
container label ing for the original NOA submission for NAYZILAM™ (midazolam nasal spray), 
CIV (Nayzilam). 

Pl: OPDP's comments on the proposed labeling are based on the draft Pl received from DNP 
(Harold Sano) on March 1, 2019 and are provided below. 

Medication Guide and IFU: A combined OPDP and Division of Medical Policy Programs 
(DMPP) review was completed, and comments on the proposed patient label ing were sent 
under separate cover on March 8, 2019. 

Carton and Container Labeling: OPDP has reviewed the attached proposed carton and 
container label ing received from DNP (Harold Sano) on March 5, 2019 and we do not have 
any comments. 

Thank you for your consult. If you have any questions, please contact Ohara Shah at (240) 
402-2859 or Dhara.Shah@fda.hhs.gov. 

27 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this 
page 
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Date: 

To: 

Through: 

From: 

Subject: 

M E MORA N D U M 

Department of Health and Human Services 
Food and Drug Administration 

Center for Drug Evaluation and Research 

March 4, 2019 

Billy Dunn, M.D., Director 
Division of Neurology Products 

Dominic Chiapperino, Ph.D., Director 
Silvia Calderon, Ph.D., Senior Pha1macologist 
Maliin S. Rusinowitz, M.D., Senior Medical Officer 
Controlled Substance Staff 

Shalini Bansil, M.D., Medical Officer 
Controlled Substance Staff 

Product name: Midazolam nasal spray 
NDA: 211321 
Trade Name, dosages, formulations, routes: Nayzilam 5mg/spray; nasal spray 
A single 5-mg initial dose administered into one nostril. 
An additional 5-mg dose may be administered after 10 minutes if the patient has 
not responded to the initial dose. 
IND: 077421 
Indication: Acute treatment of seizures in patients 12 years of age and older who 
require control of inte1mittent episodes of increased seizure activity (e.g., seizure 
clusters, acute repetitive seizures). 
Sponsor: Proximagen, LLC 
PDUFA Goal Date: March 29, 2019 

Materials Reviewed: 

Table of Contents 

All abuse-related data in Original NDA submission dated May 27, 2018, and 
subsequent amendments. 
Anna Sun, statistics consult, DARRTS March 1, 2019 

I. SUMMARY ......................................................................................................................................... 2 

1. Background ...................................................................................................................................... 2 
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II. DISCUSSION .................................................................................................................................. 5 
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1.1 Substance and product Information .......................................................................................... 5 
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4. Clinical Studies ................................................................................................................................ 6 

4.1 Human Abuse Potential Studies ............................................................................................... 6 

4.2     Adverse Event Profile Through All Phases of Development  ................................................. 18 
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4.4      Evidence of Abuse, Misuse and Diversion in Clinical Trials .................................................. 22 

4.5      Tolerance and Physical Dependence Studies in Humans ........................................................ 22 

5.          Regulatory Issues and Assessment ........................................................................................... 22 

 

I. SUMMARY 

1. Background 
 
This memorandum responds to a consult request by the Division of Neurology Products (DNP) dated 
June 4, 2018, to the Controlled Substance Staff (CSS) to evaluate abuse-related preclinical and clinical 
data submitted by Proximagen, LLC in NDA  211321 (developed under IND 077421) for Midazolam 
nasal spray, with proposed trade name Nayzilam. The drug is indicated for the acute treatment of 
seizures in patients 12 years of age and older who require control of intermittent episodes of increased 
seizure activity (e.g., seizure clusters, acute repetitive seizures).  The Sponsor is seeking approval via the 
505(b)(2) pathway relying in part on the Agency’s nonclinical and clinical pharmacology findings for 
midazolam hydrochloride injection (Versed Injection, NDA 018654). The intended patient population is 
patients who require control of intermittent bouts of increased seizure activity (e.g. seizure clusters, 
acute repetitive seizures). The Sponsor states that patients and caregivers may prefer an intranasal (IN) 
route of drug administration, during bouts of seizure activity, as opposed to the currently available 
diazepam rectal gel.  
 
Acute intravenous (IV) benzodiazepine treatment often results in rapid seizure termination, but this 
requires the presence of trained medical personnel which results in treatment delay. Treatment options 
for rapid treatment of seizure clusters outside of the hospital setting are unsatisfactory. The Sponsor has 
developed Nayzilam, a nasal spray (NS) formulation of midazolam designed for nasal delivery without 
active inhalation, which provides a non-invasive method of drug administration in the outpatient setting 
by both non-medical-professional caregivers and medical personnel.  
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Midazolam was first approved as an injection solution for use in adults for a variety of sedation and pre-
anesthesia indications and subsequently for sedation in adults and pediatric patients via additional routes 
of administration, including intramuscular (IM) injection, continuous IV infusion, and oral. Although the 
precise mechanism by which midazolam exerts its antiseizure effects is unknown, it acts as a selective 
allosteric modulator interacting with the benzodiazepine recognition sites on the GABAA receptor, 
facilitating inhibitory neurotransmission 
 
Midazolam is a fast-acting benzodiazepine that is a Schedule IV substance under the Controlled 
Substances Act (CSA) and was initially approved in the US in 1985.  The Sponsor proposes maintaining 
midazolam nasal spray in Schedule IV under the CSA.  
 
On October 20, 2009, Midazolam nasal spray obtained an orphan drug designation for the rescue 
treatment of seizures in patients who require control of intermittent bouts of increased seizure activity. 
 

2. Conclusions 

• The Sponsor has developed Nayzilam, a nasal spray formulation of midazolam, for the outpatient 
treatment of intermittent episodes of increased seizure activity.  

• Midazolam is approved for use in adults and children for a variety of sedation and pre-anesthesia 
indications via intramuscular (IM) injection, continuous IV infusion, and oral formulations.   

 
• Midazolam is a benzodiazepine that is a Schedule IV substance under the CSA and was initially 

approved in the US in 1985.  
 

• The Sponsor proposes maintaining midazolam nasal spray in Schedule IV under the CSA. 
 

• The abuse potential of midazolam nasal spray is similar to oral midazolam and other 
benzodiazepines as evidenced by a human abuse potential study conducted by the Sponsor and 
by the occurrence of similar abuse-related AEs during the clinical development program for 
Nayzilam. 

 
• CSS concurs with the Sponsor that Nayzilam be maintained under Schedule IV of the CSA. 

3. Recommendations 

CSS concurs with the Sponsor that Nayzilam should be maintained in Schedule IV of the CSA.   
 
Drug label:  CSS recommends the following changes to the Sponsor’s label, where additions are 
indicated in bold underlined text and deletions have been stricken through.  
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Midazolam nasal spray; Nayzilam 
NDA 211321 

9 DRUG ABUSE AND DEPENDENCE 

9.1 Controlled Substance 

(b)(4) 
NA YZILAM contains the benzodiazepine midazolam, a Schedule IV controlled substance 
under the Controlled Substances Act. -----

9.2 Abuse 

Benzodiazepines, such as midazolam, may be subj ect to <
6

><
41 abuse. Abuse is the intentional 

non-therapeutic use of a drug, even once, to achieve a desired psychological or physiological effect. 
Available data concerning the drug abuse and dependence potential of midazolam suggest that its 
abuse potential is at least equivalent to that of diazepam. 

The pharmacological profile of NA YZILAM is similar to that of other benzodiazepines listed in 
Schedule IV of the Controlled Substance Act, particularly in its potentiation of GABAergic 
transmission through its action on GABAA receptors, which leads to sedation and somnolence. 

Midazolam was actively self-administered in primate models used to assess the positive reinforcing 
effects of psychoactive drugs. Midazolam produced physical dependence of a mild to moderate 
intensity in cvnomolgus monkeys after 5 to 10 weeks of administration. 

Assessment of the abuse-related subjective effects comparing NAYZILAM to oral midazolam symp was 
conducted in adult subj ects with a histo1y of benzodiazepine recreational drng use. No statistically 
significant or clinically-relevant differences in subjective <6><4~ positive effects (i.e., Drng 
Liking, Overall Thug Liking, Take Drng Again, and Higb bf(

41
) were observed between 

NAYZILAM and oral midazolam syrup. However, subjective positive effects on all these 
reater for NA YZILAM than for lacebo confirming that 

(b)(4) 

Somnolence occurred at a similar rate in both midazolam groups, but euphoric mood 
occurred at a greater rate in NAYZILAM (4-16%) compared to the oral midazolam svrup (4-
8.5%) 

9.3 Dependence 

Physical dependence is a state of adaptation that is manifested by a specific withdrawal syndrome 
that can be produced by abrupt cessation, rapid dose reduction, decreasing blood levels of the 
drug, and/or administration of an antagonist 

Benzodiazepines can cause physical dependence. Physical dependence results in withdrawal symptoms 
in patients who abrnptly discontinue the drng. Withdrawal symptoms (i.e., convulsions, hallucinations, 
tremors, abdominal and muscle cramps, vomiting and sweating), similar in characteristics to those noted 
with barbiturates and alcohol have occmTed following abrnpt discontinuation of midazolam following 
chronic administration. 

Page 4 of22 
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9.4 Chronic Use 

NAYZILAM is not recommended for chronic, daily use as an anticonvulsant because of the potential for 
development of tolerance to midazolam. In clinical trials, patients were treated with NAYZILAM no 
more frequently than every 3 days. 

Chronic daily use of benzodiazepines 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 benzodiazepines may also be associated with a temporary increase in the 
frequency and/or severity of seizures. 

II. Discussion 

1. Chemistry 

Substance and product Information 
 
Midazolam is a white to yellowish powder, practically insoluble in water.  Midazolam nasal spray 
consists of both a device and a drug product.  The drug product dosage consists of 0.1 mL of the 
formulation delivered intranasally as a single 5 mg midazolam dose. The device is a single use unit dose 
nasal spray unit device capable of delivering a 0.1 mL volume of drug product IN. The overfill volume 
of . The 
drug product contains midazolam drug in a solution with the following inactive ingredients: 
methoxypolyethylene glycol , polyethylene glycol 400 (PEG 400), propylene glycol, 
ethanol  and water for injection.  
 
Midazolam nasal spray is a combination product comprised of a single use nasal applicator containing a 
midazolam drug formulation solution (  mL) within a  glass vial sealed with a  
stopper (container closure). Actuation of the nasal spray combination product delivers a single 100 mcL 
volume equivalent to 5 mg midazolam. 
 
2. Nonclinical Pharmacology  
 
The nonclinical testing strategy for the development of Nayzilam has been to rely primarily upon 
published literature and data previously reviewed by the FDA to define the pharmacology, 
pharmacokinetics (PK), and toxicology of midazolam. 
 
The Sponsor states that due to the known pharmacologic effects of midazolam, no dedicated 
pharmacology studies were conducted. . The assessment of tolerance and physical dependence relies on 
findings reported in the literature by other routes of administration. These findings show that midazolam 
is associated with tolerance similar to that seen with other benzodiazepines, and with physical 
dependence similar to that of diazepam. 

3. Clinical Pharmacology  
 
The clinical pharmacology studies, as described by the Sponsor and reviewed by the Office of Clinical 
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Pharmacology (OCP), produced the following results.: 

• Following nasal administration of a single 5 mg midazolam dose to healthy adults, midazolam 
was absorbed with median Tmax (range) of 0.288 (0.13 to 0.47) hours   The mean absolute 
bioavailability is approximately 44.4%. 

• Following administration of NAYZILAM in clinical trials, median midazolam and 1-hydroxy-
midazolam elimination half-lives ranged from 2.1 to 6.2 hours and 2.7 to 7.2 hours, respectively, 
independent of dose. 

• Midazolam is primarily metabolized by the liver and intestine to its pharmacologic active 
metabolite, 1-hydroxy-midazolam. 

• Studies of the IV administration of 1-hydroxy-midazolam in humans suggest that 1-hydroxy-
midazolam is at least as potent as the parent compound and may contribute to the net 
pharmacologic activity of midazolam. 

3.1 Drug-Drug Interactions  
 
Concomitant use of other CNS depressants, in particular opioids, increases the risk of respiratory 
depression. 

4. Clinical Studies  
 
The clinical studies performed in support of USL261 included Phase 1 and 3 studies and a human abuse 
potential (HAP) study.  Adverse events (AEs) were coded using MedDRA to classify events under 
primary system organ class (SOC) and preferred term (PT).  Tables describing abuse-related AEs are 
derived from the Sponsor’s tables of all AEs in each study. 

4.1 Human Abuse Potential Studies 
A randomized, double-blind, active- and placebo-controlled study to determine the abuse liability and 
pharmacodynamics of intranasal midazolam (USL261) in adult subjects with a history of recreational 
drug use P261-101 
 
The Sponsor states that the PK effects of oral midazolam may differ from IN midazolam and this may 
affect the abuse liability of IN midazolam.  Therefore, this HAP study was conducted to assess the abuse 
liability of IN midazolam versus oral midazolam. This was a Phase 1, double-blind, active- and placebo-
controlled, randomized crossover study of IN USL261 spray vs oral midazolam syrup and placebo in 
adult subjects with a history of recreational benzodiazepine use.  
 
The study included a Part A (Pilot Study) and a Part B (Main Study). Subjects were recruited in cohorts 
and resided as inpatients at the study center for the duration of participation in each study phase. 
  
Inclusion Criteria pertinent to a HAP study:  
 

Subjects were male or female, between 18 and 55 years of age, inclusive. 
 
Subjects were recreational drug users with a history of nontherapeutic benzodiazepine use 
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(i.e., for psychoactive effects) on at least 5 occasions in the last year and at least once in 
the 12 weeks prior to Screening. 
 
Subject had experience with nontherapeutic IN administration on at least 3 occasions in 
their lifetime.  

 
Exclusion Criteria pertinent to a HAP study 

Subjects had a history and diagnosis of substance and/or alcohol dependence (excluding 
caffeine and nicotine) in the past 2 years, as assessed by the investigator or designee 
using the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text 
Revision (DSM IV-TR) criteria, and/or subjects who had ever been in a substance or alcohol 
rehabilitation program to treat their substance or alcohol dependence.  

 
Primary Pharmacodynamic Endpoint 
Bipolar Drug Liking VAS Emax  
 
The key secondary endpoints  
Overall Drug Liking VAS Emax 
High VAS Emax 
 
Pilot Study: This part of the study included a Pilot Phase and a Dose Selection Phase.  
Pilot Phase: (Cohort 1 n=12). A 20-mg oral dose of midazolam syrup and a 20-mg IN dose of USL261 
spray were administered in a randomized, double-blind, crossover manner (one at each period), 
with at least 48 hours between each drug administration. During the Treatment Phase, 3 subjects 
after a single dose of 20 mg oral midazolam syrup and 1 subject after a single dose of 20-mg IN 
USL261 spray experienced excessive sedation. Two subjects in the oral midazolam group developed 
hypotension and decreased oxygen saturation.  The protocol was amended to implement a Dose 
Selection Phase in the study design for Part A and the purpose of Part A was modified to include the 
determination of doses for Part B.  Table 1 displays the abuse-related AEs in Cohort 1. 
 
Table 1: Abuse related AEs Cohort 1 
 
 Oral Midazolam syrup 20mg 

N=6 n (%) 
Intranasal USL261 
Spray 20 mg N = 6 
n (%) 

Somnolence 6 (100) 6 (100) 
Euphoric mood 2 (33.3) 1 (16.7%) 
 
Dose Selection Phase: (Cohorts 2 and 3) Sixteen subjects (8 subjects per cohort) were randomized to the 
Dose Selection Phase. In Cohort 2, a single 10-mg oral dose midazolam syrup and a single 10-mg IN 
dose of USL261 spray were administered in a randomized, double-blind, crossover manner, with at least 
48 hours between each drug administration. Safety and PD data were unblinded after subjects completed 
the Treatment Phase and were evaluated for dose reduction/escalation for the next cohort.  
 
Subjects in Cohort 3 each received single doses of 12.5mg oral midazolam syrup and 12.5 mg IN 
USL261 spray in a randomized, double-blind, crossover manner, with at least 48 hours between each 
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drug administration. The results from the Dose Selection Phase were utilized to select the appropriate 
doses for Part B. Tables 2 and 3 display the abuse-related AEs in Cohorts 2 and 3 
 
Table 2: Abuse related AEs Cohort 2 
 
 Oral MZ 10 mg 

(N=8) 
n (%) 

USL261 10 mg 
(N=8) 
n (%) 

Somnolence 7 (87.5) 7 (87.5) 
Disturbance in attention 1 (12.5) 1 (12.5) 
Feeling abnormal 0 1 (12.5) 
Disorientation 0 1 (12.5) 
Euphoric mood 1 (12.5) 0 
 
 
Table 3: Abuse related AEs Cohort 3 
 
 Oral MZ 12.5 mg 

(N=8) 
n (%) 

USL261 12.5 mg 
(N=8) 
n (%) 

Somnolence 8 (100) 7 (87.5) 
Feeling of relaxation 0 1 (12.5) 

As seen in Tables 1-3, as expected, there was a high rate of somnolence in both midazolam groups 
(87.5-100%).  Euphoric mood was also experienced in both treatment groups. 
 
Part B: Main Study 
Qualification Phase: Each subject received single oral doses of placebo or oral midazolam syrup (10 mg) 
in a double-blind crossover manner, separated by at least 24 hours. In order to be eligible for the 
Double-Blind Phase, subjects must have passed the following qualification criteria: 
 

Peak score in response to midazolam greater than that of placebo on Drug Liking visual analog 
 scale (VAS [difference of at least 15 points]), a score of at least 65 points for midazolam. 
 

Acceptable placebo response based on Drug Liking VAS (score between 45 and 55 points, 
 inclusive). 
 
Of the 96 subjects who were dosed during the Qualification Phase, 51 subjects were eligible to proceed 
to the Double-Blind Dose Evaluation Phase. Of the 51 subjects who passed the Qualification Phase, 47 
subjects were randomized to the Double-Blind Dose Evaluation Phase. Four subjects were discontinued 
from the Qualification Phase: one subject due to a positive urine drug screen, one subject due to 
abnormal telemetry findings, and two subjects for administrative reasons (i.e., subject did not show up). 
 
Forty-seven subjects received at least one dose of study drug, thereby comprising the Safety Population. 
One subject withdrew consent after Treatment Period 6, and another subject was discontinued from 
study participation by the investigator (i.e., physician decision) after Treatment Period 3 due to non-
compliance. Therefore, 45 subjects completed the study. In addition, 7 subjects erroneously received 

Reference ID: 4398774Reference ID: 4436994



                        
                                                                         Midazolam nasal spray; Nayzilam  

          NDA 211321 

Page 9 of 22 
 

Treatment Period 3 doses during Treatment Period 2. Thus, a total of 9 subjects were excluded from the 
PD and Per Protocol Populations. Of the 47 subjects who were dosed, 38 (80.9%) subjects received all 
study treatments, had sufficient data for evaluation of the primary endpoint, and were included in the PD 
analyses.  
 
The mean ±SD Drug Liking VAS in the Qualification Phase was 50.7±1.02 for placebo and 86.1±11.16 
for oral midazolam 10mg.  Table 4 displays the abuse-related AEs in the Qualification Phase. 
 
Table 4: Abuse related AEs Qualification Phase 
 
 Placebo 

(N=47) 
n (%) 

Oral MZ 10 mg 
(N=47) 
n (%) 

Somnolence 5 (10.6) 41(87.2) 
Amnesia 0 4 (8.5) 
Disturbance in attention 0 2 (4.3) 
Fatigue 0 8 (17.0) 
Feeling of relaxation 0 3 (6.4) 
Euphoric mood 0 3 (6.4) 
Asthenia 0 1 (2.1) 

 
As seen in Table 4, and as expected, depressant and euphoric effects were present in the were observed 
following midazolam treatment, but not following placebo administration. 
 
Double-Blind Dose Evaluation Phase 
The first drug administration in the Double-Blind Dose Evaluation Phase (Visit 3) occurred at least 48 
hours after the last drug administration in the Qualification Phase. Each subject received up to 7 study 
treatments in a randomized manner (one at each treatment period).  Additionally, an offset of 5 minutes 
was selected between the administration of oral midazolam syrup and IN USL261 spray due to the 
differences in the onset of PD effects as observed in Part A of the study. The following treatments were 
administered: 
 
Treatment A: IN USL261 spray (5mg) 
Treatment B: IN USL261 spray (10mg) 
Treatment C: IN USL261 spray (15 mg) 
Treatment D: Oral midazolam syrup (5mg) 
Treatment E: Oral midazolam syrup (10mg) 
Treatment F: Oral midazolam syrup (15mg) 
Treatment G: Placebo (matching oral and IN [USL261] treatments)  
 
Each treatment was administered following a washout interval of at least 48 hours. The administration 
of oral comparator and IN study drug was temporally offset to mask the differences in onset time. Oral 
midazolam was administered before the IN treatment, with an interval between drug administrations of 
approximately 5 minutes.  
 
The mean age of the subjects was 38.3 (SD 9.75) years; 81% male and 19% female. 
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Phaimacokinetic Results: Figure 1 displays the plasma midazolain concentrations in the placebo, 
positive control, and study drng group over time. As seen in the figure, midazolain concentrations were 
higher for each USL261 nasal spray dose compared to its equivalent oral midazolam dose. Peak plasma 
concentrations for USL261 nasal spray occurred between 10-20 minutes and for oral midazolain at 20 
minutes. 

Mean Midazolam Plasma concentrations (ng/ml) by time 
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Figure 1: Mean midazolam plasma concentration by time (NS=USL261 nasal spray, Oral=oral midazolam). 

Derived from Sponsor 's Table 14.2. 1.2.1.1 

Table 5 displays the combined molar midazolam + 1-hydroxy-midazolam (active metabolite) AUCO-oo 
values during the double-blind phase. These combined values were higher with IN USL261 spray 
compai·ed to oral midazolam syrnp at equivalent dose levels. 

Table 5: Combined AUC 0-inf (h*ng/ml) for midazolam and 1- hydroxy midazolam Double blind 
phase 

OralMZ OralMZ OralMZ USL261 USL261 USL261 
5 mg 10 mg 15 mg 5 mg 10 mg 15 mg 

n 35 39 42 35 37 42 
Mean 88.99 202.86 324.66 141.08 252.54 386.75 
SD 45.19 96.27 162.63 59.24 91.99 160.30 

Derived from Sponsor's Table 14.2.1.2.3 

The PK results from the HAP study show that higher levels of drng are obtained from IN USL261 spray 
than from oral midazolam and peak levels occurred eai·lier for the nasal spray compared to oral 
midazolam. 

Page 10 of22 

Reference ID: 4396994 



                        
                                                                         Midazolam nasal spray; Nayzilam  

          NDA 211321 

Page 11 of 22 
 

 
Abuse-related AEs were obtained from the subjects during the during the double-blind phase.  These are 
displayed in Table 6. 
 
Table 6: Abuse-related AEs double blind phase 
 
 Placebo 

(N=46) 
n (%) 

Oral MZ 
5 mg 
(N=45) 
n (%) 

Oral MZ 
10 mg 
(N=47) 
n (%) 

Oral MZ 
15 mg 
(N=45) 
n (%) 

USL261  
5 mg 
(N=45) 
n (%) 

USL261 
10 mg 
(N=45) 
n (%) 

USL261 
15 mg 
(N=44) 
n (%) 

Somnolence 5 (10.9) 38 (84.4) 45 (95.7) 45 (100) 39 (86.7) 42 (93.3) 43 (97.7) 
Amnesia 0 0 0 1(2.2) 1 (2.2) 3 (6.7) 1 (2.3) 
Fatigue 2 (4.3) 2 (4.4) 4 (8.5) 4 (8.9) 0 4 (8.9) 3 (6.8) 
Feeling of 
relaxation 

0 0 4 (8.5) 4 (8.9) 1 (2.2) 2 (4.4) 0 

Euphoric 
mood 

1(2.2) 3 (6.7) 4 (8.5) 2 (4.4) 4 (8.9) 2 (4.4) 7 (15.9) 

Irritability 0 1 (2.2) 1 (2.1) 2 (4.4) 1 (2.2) 3 (6.7) 1 (2.3) 
Confusional 
state 

0 0 0 0 0 2 (4.4) 3 (6.8) 

Hallucination 0 0 0 0 0 0 1 (2.3) 
Illusion 0 0 0 0 0 1 (2.2) 0 
Derealization 0 0 1 (2.1) 0 0 0 0 
Dissociation 0 0 1 (2.1) 0 0 0 0 

 
 
As seen in Table 6, somnolence occurred at a similar high rate in both midazolam groups and to a 
greater extent than placebo. The rate of euphoric mood was highest (15.9%) in the 15 mg IN midazolam 
group.  All other abuse-related AEs occurred sporadically and without clear cut differences between the 
two midazolam groups. 
 
Pharmacodynamic Results 
 
CSS obtained a statistical consult from the Division of Biometrics VI for this HAP study (Anna Sun 
DARRTS March 1, 2019). The following Tables 7-12 and Figure 2 are referenced from their consult.  
 
Table 7 displays the Emax for Drug Liking, High, Overall Drug Liking and Take Drug Again.  As 
shown in the table, for all PD parameters, the values were similar for oral midazolam and midazolam IN 
spray.  However, these parameters were greater than placebo for both midazolam formulations. 
 
 
Table 7: Emax for Drug Liking, High, Overall Drug Liking and Take Drug Again PD population 
N=38 
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Parameter Treatment Mean Std Dev Min Q1 Median Q3 Max 

Drug Liking 
VAS 
 

A-USL261 5 mg 74.97 17.32 50.00 62.00 74.00 91.00 100.00 

B-USL261 10 mg 83.24 17.27 50.00 67.00 88.50 100.0
0 

100.00 

C-USL261 15 mg 82.71 14.05 51.00 73.00 83.50 100.0
0 

100.00 

D-midazolam 5 mg 75.03 18.28 50.00 60.00 74.00 95.00 100.00 

E-midazolam 10 mg 77.63 16.01 50.00 65.00 77.50 96.00 100.00 

F-midazolam 15 mg 81.32 15.57 51.00 67.00 82.00 100.0
0 

100.00 

G-Placebo 53.18 8.78 50.00 50.00 51.00 51.00 100.00 

High VAS 
 

A-USL261 5 mg 65.45 33.42 0.00 35.00 76.00 94.00 100.00 

B-USL261 10 mg 79.45 26.51 0.00 62.00 94.50 100.0
0 

100.00 

C-USL261 15 mg 79.03 22.20 1.00 68.00 86.00 100.0
0 

100.00 

D-midazolam 5 mg 61.21 34.37 0.00 32.00 71.00 86.00 100.00 

E-midazolam 10 mg 72.92 25.22 0.00 59.00 80.50 94.00 100.00 

F-midazolam 15 mg 76.76 23.88 0.00 60.00 84.00 100.0
0 

100.00 

G-Placebo 9.97 18.83 0.00 0.00 0.00 5.00 57.00 

Overall Drug 
Liking VAS 
 

A-USL261 5 mg 73.21 21.04 25.00 55.00 71.50 92.00 100.00 

B-USL261 10 mg 75.05 22.55 24.00 51.00 76.00 100.0
0 

100.00 

C-USL261 15 mg 78.45 20.86 24.00 61.00 81.50 100.0
0 

100.00 

D-midazolam 5 mg 75.26 20.13 27.00 60.00 73.00 98.00 100.00 

E-midazolam 10 mg 73.82 21.82 0.00 61.00 74.00 92.00 100.00 

F-midazolam 15 mg 78.63 20.30 35.00 61.00 79.50 100.0
0 

100.00 

G-Placebo 53.87 16.15 0.00 50.00 50.00 51.00 100.00 

Take Drug 
Again VAS 
 

A-USL261 5 mg 65.03 37.43 0.00 38.00 80.50 100.0
0 

100.00 

B-USL261 10 mg 74.37 30.13 0.00 50.00 85.50 100.0
0 

100.00 

C-USL261 15 mg 75.66 30.08 0.00 53.00 89.00 100.0
0 

100.00 

D-midazolam 5 mg 71.74 32.14 0.00 54.00 80.50 100.0
0 

100.00 

E-midazolam 10 mg 69.63 32.69 0.00 50.00 78.50 100.0
0 

100.00 

F-midazolam 15 mg 73.45 31.43 0.00 60.00 84.00 100.0
0 

100.00 

G-Placebo 16.26 32.17 0.00 0.00 0.00 3.00 100.00 
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The results for time to maximum Drug Liking and High are displayed in Table 8.  The mean Tmax for 
Drug Liking for both the midazolam treated groups was similar and between 0.71 hours and 1.5 hours.  
Peak plasma concentrations for USL261 nasal spray occurred between 10-20 minutes and for oral 
midazolam at 20 minutes (Figure1).  Thus, the maximum PD effects of midazolam, in both 
formulations, occurred later than their peak serum levels. 

Table 8: TEmax (hours) for Drug Liking, High PD population N=38 
 

Parameter Treatment Mean Std Dev Min Q1 Median Q3 Max 

Drug Liking 
 

A-USL261 5 mg 1.01 1.60 0.08 0.25 0.75 1.00 10.00 

B-USL261 10 mg 0.71 0.76 0.08 0.17 0.50 1.00 4.00 

C-USL261 15 mg 1.50 2.02 0.08 0.67 1.00 2.00 12.00 

D-midazolam 5 mg 0.90 1.27 0.08 0.50 0.67 1.00 8.00 

E-midazolam 10 mg 1.09 0.79 0.08 0.50 0.92 1.50 3.00 

F-midazolam 15 mg 1.29 1.21 0.08 0.50 0.83 1.50 6.00 

G-Placebo 0.99 3.87 0.08 0.08 0.08 0.33 24.00 

High 

A-USL261 5 mg 0.75 0.69 0.00 0.25 0.58 1.00 3.00 

B-USL261 10 mg 0.80 0.75 0.00 0.33 0.67 0.83 3.00 

C-USL261 15 mg 1.67 3.80 0.08 0.50 0.83 1.50 24.00 

D-midazolam 5 mg 0.69 0.37 0.00 0.50 0.67 1.00 1.50 

E-midazolam 10 mg 1.01 0.71 0.00 0.33 0.83 1.50 3.00 

F-midazolam 15 mg 1.13 0.87 0.00 0.50 1.00 1.50 4.00 

G-Placebo 0.31 1.00 0.00 0.00 0.00 0.25 6.00 

 
 

Figure 2 displays the mean curves over time for Drug Liking.  As expected, administration of either oral 
midazolam syrup or IN USL261 spray resulted in the increase in mean Drug Liking VAS values, while 
mean placebo values remained near neutral (50) for the duration of the session. Peak Drug Liking 
occurred around 1 hour for all midazolam doses and formulations and returned to neutral around 6 hours 
post-dose. 
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Mean Scor es Over Time for Drug Liking VAS, PD Population 
Parameter-Drug Llking VAS 
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24 

Figure 2- Mean Drng Liking scores over time, PD Population 

Table 9 displays the comparisons of Dr ug Liking VAS E max (Primary end-point)-

For the validation test: The validity of the study was detennined from the comparison of Drng Liking 
Emax between each positive contrnl and placebo. The Drng Liking VAS Emax for all doses of oral 
midazolam syrnp was statistically significantly higher than placebo {p<0.05), confinning study validity. 

For the relative abuse potential test: USL261 was evaluated by the comparison of Drng Liking Emax 
scores of each positive control versus each dose of USL261. Pai1w ise comparisons showed no 
statistically significant differences between the equivalent doses of the IN and oral fo1mulation. 

For the absolute abuse potential test: USL261 was evaluated by the comparison ofDrng Liking Emax 
between USL261 and placebo. The null hypothesis was defined as a mean difference in Drng Liking 
Emax of :::: 11 points. If the null hypothesis was not rej ected, then the results suppo1i ed that the test drng 
was not similar to placebo. The results indicated that Drng Liking VAS Emax for all doses of IN 
USL261 spray was significantly higher than placebo (all three p-values are close to 1). 

Page 14 of22 

Reference ID: 4396994 



                        
                                                                         Midazolam nasal spray; Nayzilam  

          NDA 211321 

Page 15 of 22 
 

 

Table 9: Comparison of Drug Liking VAS Emax-Primary end point PD population 
 

Treatments LS Mean StdE Lower Upper 

A-USL261 5 mg 75.42 2.44 70.62 80.22 

B-USL261 10 mg 83.49 2.78 78.03 88.96 

C-USL261 15 mg 83.44 2.19 79.12 87.76 

D-midazolam 5 mg 75.14 2.90 69.44 80.85 

E-midazolam 10 mg 78.48 2.36 73.83 83.12 

F-midazolam 15 mg 81.44 2.37 76.78 86.10 

G-Placebo 53.89 1.59 50.75 57.03 

 

Contrasts  LS Mean StdE P-value Lower Upper 

Positive Controls vs. Placebo (Trial Validity, H0: µC - µP≤ 15) 

D-midazolam 5 mg vs. G-Placebo 21.25 3.27 0.0286 15.85 Infty 

E-midazolam 10 mg vs. G-Placebo 24.58 2.79 0.0003 19.98 Infty 

F-midazolam 15 mg vs. G-Placebo 27.54 2.82 <.0001 22.89 Infty 

Test Drugs vs. Positive Controls (Relative Abuse Potential, H0: µC - µT≤ 0) 

A-USL261 5 mg vs D-midazolam 5 mg -0.28 3.74 0.5297 -6.45 Infty 

B-USL261 10 mg vs E-midazolam 10 mg -5.02 3.61 0.9173 -10.97 Infty 

C-USL261 15 mg vs F-midazolam 15 mg -2.01 3.19 0.735 -7.27 Infty 

Test Drugs vs. Placebo (Absolute Abuse Potential, H0: µT - µP ≥ 11) 

A-USL261 5 mg vs G-Placebo 21.53 2.87 0.9999 -Infty 26.26 

B-USL261 10 mg vs G-Placebo 29.60 3.16 1 -Infty 34.82 

C-USL261 15 mg vs G-Placebo 29.55 2.66 1 -Infty 33.93 

Table 10 displays comparisons of the High VAS. 

For the relative abuse potential test: USL261was evaluated by the comparison of High Emax scores of 
each positive control versus each dose of USL261. No statistically significant differences were observed 
between equivalent doses of oral midazolam syrup and IN USL261 spray based on Emax. 

For the absolute abuse potential test: statistically significant differences were observed in High VAS 
Emax (all three p-values are equal 1) between IN USL261 and placebo. 

Table 10: Comparison of High VAS PD population 

 
Treatments LS Mean StdE Lower Upper 
A-USL261 5 mg 65.40 5.01 55.53 75.27 
B-USL261 10 mg 78.92 4.20 70.65 87.19 
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C-USL261 15 mg 79.39 3.57 72.35 86.43 
D-midazolam 5 mg 60.40 5.22 50.12 70.68 
E-midazolam 10 mg 73.43 3.48 66.57 80.29 
F-midazolam 15 mg 76.05 3.83 68.50 83.61 
G-Placebo 10.29 3.46 3.47 17.10 

 

Contrasts  LS Mean StdE P-value Lower Upper 

Test Drugs vs. Positive Controls (Relative Abuse Potential, H0: µC - µT≤ 0) 

A-USL261 5 mg vs D-midazolam 5 mg -5.00 7.16 0.7573 -16.82 Infty 
B-USL261 10 mg vs E-midazolam 10 mg -5.49 5.38 0.8459 -14.37 Infty 
C-USL261 15 mg vs F-midazolam 15 mg -3.34 5.17 0.7407 -11.89 Infty 

Test Drugs vs. Placebo (Absolute Abuse Potential, H0: µT - µP ≥ 11) 

A-USL261 5 mg vs G-Placebo 55.11 6.02 1 -Infty 65.06 

B-USL261 10 mg vs G-Placebo 68.64 5.37 1 -Infty 77.50 

C-USL261 15 mg vs G-Placebo 69.11 4.88 1 -Infty 77.16 

 

Table 11 displays the comparisons for the Overall Drug Liking VAS:  

No statistically significant differences were observed between equivalent doses of oral midazolam syrup 
and IN USL261 spray based on Emax. 

For the absolute abuse potential test: statistically significant differences were observed in Overall Drug 
Liking VAS Emax (P values are all close to 1) between IN USL261 and placebo 

Table 11: Overall Drug Liking VAS PD population 

Treatments LS Mean StdE Lower Upper 
A-USL261 5 mg 74.21 2.94 68.42 80.00 
B-USL261 10 mg 75.88 3.20 69.57 82.18 
C-USL261 15 mg 79.51 3.16 73.28 85.74 
D-midazolam 5 mg 76.05 3.06 70.03 82.08 
E-midazolam 10 mg 75.11 3.24 68.72 81.50 
F-midazolam 15 mg 79.53 2.67 74.27 84.80 
G-Placebo 55.20 2.93 49.44 60.97 

 

Contrasts  LS Mean StdE P-value Lower Upper 

Test Drugs vs. Positive Controls (Relative Abuse Potential, H0: µC - µT≤ 0) 

A-USL261 5 mg vs D-midazolam 5 mg 1.84 4.17 0.3298 -5.05 Infty 
B-USL261 10 mg vs E-midazolam 10 mg -0.77 4.50 0.5675 -8.19 Infty 
C-USL261 15 mg vs F-midazolam 15 mg 0.03 4.09 0.4974 -6.73 Infty 

Test Drugs vs. Placebo (Absolute Abuse Potential, H0: µT - µP ≥ 11) 

A-USL261 5 mg vs G-Placebo 19.01 4.09 0.9744 -Infty 25.76 
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B-USL261 10 mg vs G-Placebo 20.67 4.28 0.9876 -Infty 27.74 

C-USL261 15 mg vs G-Placebo 24.30 4.24 0.999 -Infty 31.30 

 
Table 12 displays the comparisons for the Take Drug Again VAS. 

No statistically significant differences were observed between equivalent doses of oral midazolam syrup and IN 
USL261 spray based on Emax. 

For the absolute abuse potential test: statistically significant differences were observed in Take Drug Again VAS 
Emax (P values are all equal to 1) between IN USL261 and placebo. 

Table 12: Take Drug Again VAS PD population 

Treatments LS Mean StdE Lower Upper 
A-USL261 5 mg 65.40 5.01 55.53 75.27 
B-USL261 10 mg 78.92 4.20 70.65 87.19 
C-USL261 15 mg 79.39 3.57 72.35 86.43 
D-midazolam 5 mg 60.40 5.22 50.12 70.68 
E-midazolam 10 mg 73.43 3.48 66.57 80.29 
F-midazolam 15 mg 76.05 3.83 68.50 83.61 
G-Placebo 10.29 3.46 3.47 17.10 

 

Contrasts  LS Mean StdE P-value Lower Upper 

Test Drugs vs. Positive Controls (Relative Abuse Potential, H0: µC - µT≤ 0) 

A-USL261 5 mg vs D-midazolam 5 mg 6.61 6.99 0.1727 -4.94 Infty 
B-USL261 10 mg vs E-midazolam 10 mg -4.80 6.13 0.7829 -14.93 Infty 
C-USL261 15 mg vs F-midazolam 15 mg -1.93 5.53 0.636 -11.06 Infty 

Test Drugs vs. Placebo (Absolute Abuse Potential, H0: µT - µP ≥ 11) 

A-USL261 5 mg vs G-Placebo 48.81 8.04 1 -Infty 62.09 

B-USL261 10 mg vs G-Placebo 58.23 7.34 1 -Infty 70.36 

C-USL261 15 mg vs G-Placebo 59.41 7.12 1 -Infty 71.16 

Conclusions: 
 

1. Study design:  The Sponsor used an appropriate comparator, midazolam oral syrup.  The 48-hour 
wash-out period between treatments was appropriate as it represented more than 5 half-lives of 
the drug with the longest half-life (IN spray 4-5 hours). The selected doses represented 
therapeutic (5 mg), two (10 mg), and three (15 mg) times the therapeutic dose of the IN USL261, 
consistent with what is typically recommended for HAP studies. 
 

2. PK results: The PK results from the HAP study show that higher levels of drug are obtained from 
IN USL261 spray than from oral midazolam and peak levels occurred earlier for the nasal spray 
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compared to oral midazolam peak plasma concentrations for USL261 nasal spray occurred 
between 10-20 minutes and for oral midazolam at 20 minutes. 

3. Abuse-related AEs: Somnolence occurred at a similar high rate (84-100%) in both midazolam 
groups and to a greater extent than placebo. The rate of euphoric mood was highest (15.9%) in 
the 15 mg IN midazolam group compared to 4-9% in the oral midazolam group. 
 

4. PD results: 

• The Drug Liking VAS Emax for all doses of oral midazolam syrup was statistically 
significantly higher than placebo (p<0.05), confirming study validity.  

• The Emax for Drug Liking, High, Overall Drug Liking, and Take Drug Again was 
significantly higher for IN USL261compared to placebo, indicating that IN USL261 has 
abuse potential. 
 

• The Emax for Drug Liking, High, Overall Drug Liking, and Take Drug Again was 
similar for equivalent doses (mg) of IN USL261 and oral midazolam, indicating similar 
abuse potential of the two formulations. 

 
• Despite higher doses of active drug in the IN formulation compared to the oral 

formulation, positive subjective measures were similar at equivalent doses. 
 

In summary, this HAP study shows that USL261 has abuse potential greater than placebo and 
similar to oral midazolam (a Schedule IV drug). 

4.2 Adverse Event Profile Through all Phases of Development  
 
Phase 1 Studies:   
 
Healthy subjects single dose: 
 
Study MZ0714:  This study included 25 healthy subjects and compared IV (2.5mg) midazolam versus 
IN (2.5, 5, and 7.5mg) midazolam.  One of 25 subjects who received IN midazolam (7.5mg) experienced 
euphoric mood.  No other abuse-related AEs were reported. 
 
Study P261-102:  This study compared the PK/PD profile of USL261 in geriatric,(≥ 65 years [N=18]) 
and non-geriatric subjects (N=12). Depressed level of consciousness was reported in one geriatric 
subject. 
 
Epilepsy Patients: 
 
Study MZ0815:  This study included 90 patients (60 adults and 30 adolescents) with epilepsy who 
received single and multiple doses of IN midazolam.  One patient (adolescent) reported feeling 
abnormal, one patient (adult) had agitation, one patient (adult) was somnolent, and 5 patients (all adults) 
reported amnesia. 
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Study P261-201:  This study included 60 adult subjects with epilepsy who received 5mg-20mg of 
USL261 versus placebo.  No abuse-related AEs were reported in either group. 
 
Study P261-202:  This study included 36 patients aged 2-13 years with epilepsy.  Somnolence was 
reported in 21 of 36 (58%) patients. 
 
In summary, the Phase 1 studies showed the expected AEs of somnolence, amnesia, agitation, and 
depression of consciousness.  Euphoria was reported in 1 subject in one study. 
 
Phase 3 Studies 
 
A Randomized, Double-Blind, Placebo Controlled Trial Examining the Safety and Efficacy of 
Midazolam Intranasal Spray (USL261) for the Treatment of Intermittent Bouts of Increased 
Seizure Activity in the Epilepsy Monitoring Unit (EMU). P261-301 
 
This was a Phase 3, double-blind, randomized, placebo-controlled, parallel-group, multinational study 
comparing 5 mg IN USL261 versus IN placebo in the treatment of intermittent bouts of increased 
seizure activity in 62 adults and adolescents. Subjects with an established diagnosis of partial or 
generalized epilepsy were eligible for enrollment. Eligible subjects were randomized (1:1 ratio) to 
receive a single IN dose of 5 mg USL261 or placebo. The Treatment Phase began at the time of study 
drug administration and continued for a maximum of 6 hours or until the emergence of a further seizure 
event, rescue intervention. Sixty-two (62) patients were enrolled (31 patients received USL261 and 31 
patients received placebo) A patient was eligible to receive treatment if he/she had a bout of increased 
seizure activity, defined as the occurrence of 2 or more seizures in the 6-hour window immediately 
preceding the treatment decision. Since patients were actively seizing or had a recent seizure, the 
presence of abuse-related AEs was difficult to ascertain.  Table 13 displays the abuse-related AEs in this 
study. 
 
Table 13: Abuse-related AEs Study P261-301 

 USL261 N=31; n (%) Placebo N=31; n (%) 
Feeling abnormal 1 (3.2) 0 
Somnolence 2 (6.5) 0 
Anxiety 1 (3.2) 0 

 

A Randomized, Double-Blind, Placebo-Controlled Study of the Safety and Efficacy of Intranasal 
Midazolam (USL261) in the Outpatient Treatment of Subjects with Seizure Clusters P261-401 
 
This was a Phase 3 multicenter study, with 2 distinct phases. The first phase was a Test Dose Phase 
(Visit 1), where subjects were to receive 2 doses of open-label 5 mg USL261 administered 10 minutes 
apart at the study center. The Test Dose Phase was designed to assess the safety, tolerability, and PK of 
USL261 in a monitored setting and provide the caregivers with training on the study procedures needed 
for dosing, data collection, and observations of the subsequent outpatient phase of the study. The Test 
Dose Phase was followed by the Comparative Phase, an outpatient, double-blind, placebo-controlled, 
parallel-group phase. In the Comparative Phase, subjects were randomized 2:1 to receive 5 mg USL261 
or placebo. During the Comparative Phase, the subject’s caregiver administered the double-blind study 
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drug when the subject experienced a seizure cluster.  The double-blind dose of study drug (5 mg 
USL261 or placebo) may have been followed by a single dose of 5 mg USL261 (open-label) if clinically 
necessary. Two hundred and ninety-two (292) subjects entered into the Test Dose Phase, and 201 
subjects were randomized to the Comparative Phase.  Tables 14 and 15 display the abuse-related AEs 
in the Test Phase and Comparative Phase, respectively. 
 

Table 14: Abuse-related AEs Test Phase Study P261-401 
 
 N=292 n (%) 
Somnolence 31 (10.6) 
Sedation 10 (3.4) 
Amnesia  2 (0.7) 
Hypersomnia  2 (0.7) 
Lethargy  1 (0.3) 
Memory decreased  1 (0.3) 
Psychomotor hyperactivity  1 (0.3) 
Decreased responsiveness  1 (0.3) 
Confusional state  2 (0.7) 
Abnormal behavior  1 (0.3) 
Thinking abnormal  1 (0.3) 

 

During the Test Phase seven patients were discontinued from the study due to somnolence, sedation, or 
hypersomnia. 
 

Table 15: Abuse-related AESs during the Comparative Phase Study P261-401 

 
 USL261 5mg; 

N=91 n (%) 
USL261 10mg 
N=43 n (%) 
 

Placebo N=26 
 n (%) 

Placebo+USL261 
5mg N=41 n (%) 

Somnolence 9 (9.9) 4 (9.3) 1 (3.8) 4 (9.8) 
Decreased 
memory 

1 (1.1) 0 0 0 

Feeling drunk 0 1 (2.3) 0 0 
Confusional state 1 (1.1) 0 0 0 

 

 

An Open-Label Safety Study of USL261 in the Outpatient Treatment of Subjects with Seizure Clusters. 
P261-402 
 
The study objectives were to evaluate the long-term safety and tolerability of USL261 in the treatment 
of seizure clusters. This was an open-label, multicenter, safety extension study of USL261 in subjects 
with seizure clusters who completed Study P261-401. Each seizure cluster episode was to be treated 
with a single 5 mg dose of USL261. A second 5 mg dose of USL261 could have been administered if 
the seizure cluster episode did not terminate within 10 minutes after administration of the first dose, or if 
another seizure occurred between 10 minutes and 6 hours after administration of the first dose. Patients 
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were 12 years of age or older. One hundred and sixty-one (161) patients comprised the Safety 
Population and 8 subjects were less than18 years.  No specific abuse-related AEs occurred in the less 
than 18-year age group. Table 16 displays the abuse-related AEs in this study 
 
Table 16: Abuse-related AEs Study P261-402 

 Events n Subjects N=161 n (%) 
Somnolence  97 (10 severe) 15 (9.3) 3 severe 
Lethargy 17 2 (1.2) 
Sedation (1 SAE) 3 (1 severe) 3 (1.9) 1 severe 
Decreased Judgement 2 1 (0.6) 
Loss of consciousness 2 2 (1.2) 
Decreased memory 2 2 (1.2) 
Fatigue 28 11 (6.8) 
Asthenia 14 2 (1.2) 
Irritability 1 1 (0.6) 
Confusional state 9 1 (0.6) 
Anxiety 2 2 (1.2) 
Depression 2 2 (1.2) 
Disorientation 2 1 (0.6) 
Aggression 1 1 (0.6) 
Euphoric mood 1 1 (0.6) 
Hallucination 1 1 (0.6) 
Mood altered 1 1 (0.6) 

 
 
An Open-Label Safety Study of USL261 in the Outpatient Treatment of Adolescent and Adult Subjects 
with Seizure Clusters to evaluate the long-term safety and tolerability of USL261 (Midazolam Nasal 
Spray) for the treatment of seizure clusters in adolescent and adult subjects with epilepsy P261-408. 
 
This was an open-label, multicenter, long-term safety study of USL261 in adolescent and adult epilepsy 
subjects with seizure clusters. If all eligibility requirements were met, patients came to the study center 
for the Test Dose Visit. This Visit was designed to assess the safety, tolerability, and PK of USL261 in a 
monitored setting. Subjects received two doses of open-label 5.0 mg USL261 administered 10 minutes 
apart at the study center. The subject was monitored for a minimum of 60 minutes after administration 
of USL261. If the investigator decided that the subject continued into the Treatment Phase, the 
caregiver/subject was provided with a study materials kit at Visit 2. This kit contained the Caregiver 
Workbook for collecting and recording safety and efficacy information by the caregiver, one study drug 
treatment kit containing two nasal spray units each administering one 5.0 mg dose of USL261.  Of the 
11 subjects screened, 7 were enrolled and received at least one dose of USL261. The study was 
discontinued by the sponsor due to challenges with subject enrollment. Somnolence was reported in 2 
patients (one patient had a decrease in oxygen saturation), and fatigue was reported in one patient. 

4.2     Safety Profile  
The safety profile of USL261 (Midazolam Nasal Spray) in Phase 1 and 3 studies is consistent with the 
depressant effects of benzodiazepines.  Since the patient population studied was experiencing seizures at 
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the time of drug administration in most studies, it is difficult to differentiate between the effects of the 
drug and the ictal/postictal state.  Somnolence was reported in 6-10%, sedation in 2-3%, feeling 
abnormal 3%, amnesia 0.3-1.2%, and feeling drunk 2% of patients.  One subject in a  Phase 1 study and 
one patient in a  Phase 3 study  reported euphoria. Hallucination was reported by one patient in a Phase 
3 study.  For comparative purposes, another benzodiazepine, Clobazam, also used to treat seizures, and 
reports of somnolence were 10%, sedation 2%, and lethargy 5%. Thus, there appears to be no excessive 
somnolence or sedation, the most common abuse-related AEs with USL261, compared to another 
benzodiazepine for the same indication. 

 
4.3 Evidence of Abuse, Misuse and Diversion in Clinical Trials  
 
There were no AE terms indicating abuse, misuse, dependence, withdrawal or diversion recorded in any 
of the clinical studies of midazolam nasal spray. No cases of diversion by the caregivers (and/or 
patients) were suspected during the 3 Phase 3 clinical studies with outpatient periods.  In study P261-
402, six of 161 patients lost or did not return their medications on 2 occasions and one patient did not do 
so on 3 occasions.   No AE terms of overdose were recorded during clinical development. 
 
4.4 Tolerance and Physical Dependence Studies in Humans 
 
Since midazolam is a known pharmacological entity and due to the intermittent dosing regimen rather 
than chronic administration, no clinical evaluation of physical dependence was performed with 
midazolam nasal spray. Benzodiazepines are associated with a well-characterized withdrawal syndrome 
upon discontinuation of chronic dosing 

5.          Regulatory Issues and Assessment  
The abuse potential of benzodiazepines is well described in animal and clinical studies and in clinical 
practice.  In contrast to other forms of midazolam, midazolam nasal spray will be available on an 
outpatient basis, and, therefore, more likely to be abused.  However, the more widespread availability of 
other benzodiazepine products makes it unlikely to be abused to a greater extent than other 
benzodiazepines. The abuse liability of IN midazolam as evidenced by the HAP study, and AEs 
observed during the clinical development program are similar to oral midazolam and other 
benzodiazepines which are under Schedule IV of the CSA.  We agree with the Sponsor that the unit-
dose sprayer, limited volume of total drug, and limited residual volume after usage aid in mitigating the 
abuse potential of midazolam nasal spray. We also agree with the Sponsor that midazolam nasal spray 
should be maintained in Schedule IV under the CSA.  Recommendations to changes to the Sponsor’s 
label are noted in the Recommendations Section. 
 

Reference ID: 4398774Reference ID: 4436994



--------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically. Following this are manifestations of any and all
electronic signatures for this electronic record.
--------------------------------------------------------------------------------------------
/s/
------------------------------------------------------------

MARTIN S RUSINOWITZ
03/04/2019 05:08:22 PM

SILVIA N CALDERON
03/04/2019 05:30:00 PM

DOMINIC CHIAPPERINO
03/04/2019 10:04:17 PM

Signature Page 1 of 1

Reference ID: 4398774Reference ID: 4436994



Cli . I I n1ca nspec 100 s ummary 
Date 2/8/2019 
From Cara Alfaro, Phaim.D., Clinical Analyst 

Good Clinical Practice Assessment Branch 
Division of Clinical Compliance Evaluation 
Office of Scientific Investigations 

To Harold Sano, Regulato1y Project Manager 
Emily Freilich, M.D., Medical Officer 
Division of Neurology Products 

NDA # 211321 
Applicant Proximagen, LLC 
Dru2 Midazolam nasal spray 
NME Yes 
Proposed Indication Treatment of seizures in patients~ 12 yeai·s of age who 

require control of inte1mittent episodes of increased seizure 
activitv 

Consultation Request 8/22/2018 
Date 
Summary Goal Date 1/29/2019, extended to 2/15/2019 
Action Goal Date 3/29/2019 
PDUFA Date 3/29/2019 

I. OVERALL ASSESSMENT OF FINDINGS AND RECOMMENDATIONS 

The clinical sites of Drs. Detyniecki, Fakhomy, Serebrennikova, and Skiypnikov were 
inspected in suppo1i of this NDA. The studies appeai· to have been conducted adequately, and 
the data generated by these sites appeai· acceptable in suppo1i of the respective indication. 

Regulato1y violations were identified at one of the four clinical investigator inspections. At 
Dr. Fakhomy's site, a screening ECG to dete1mine subject eligibility was not perfonned for 
one of four enrolled subjects. Protocol-required ECGs for this saine subject were also not 
perfo1med during the test-dose phase. It is unlikely that these missing ECGs would affect the 
overall safety analyses. 

The final compliance classification of the inspections of Drs. Detyniecki, Serebrennikova, and 
Skiypnikov was No Action Indicated (NAI). The final compliance classification of the 
inspection of Dr. Fakhomy was Voluntaiy Action Indicated (V AI). 
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II. BACKGROUND 
 
Midazolam nasal spray is being developed by Proximagen, LLC, under NDA 211321 (IND 
77421), for the acute treatment of seizures in patients > 12 years of age who require control of 
intermittent episodes of increased seizure activity (e.g., seizure clusters, acute repetitive 
seizures). Midazolam nasal spray is a drug-device combination product consisting of 
midazolam formulated for nasal administration via a portable single-use delivery system. 
Midazolam nasal spray is designed for nasal delivery without active inhalation.  
 
The sponsor has submitted a Phase 3 study, P261-401, to support the efficacy and safety of 
midazolam nasal spray in the treatment of seizures in patients > 12 years of age who require 
control of intermittent episodes of increased seizure activity (e.g., seizure clusters, acute 
repetitive seizures). 
 
Protocol P261-401 (ARTEMIS-1) 
 
Title: “A randomized, double-blind, placebo-controlled study of the safety and efficacy of 
intranasal midazolam (USL261) in the outpatient treatment of subjects with seizure clusters” 
Subjects: 262 randomized 

Sites: 70 sites:  North America (38 sites in U.S., 1 site in Canada), Eastern Europe (13 sites), 
Western Europe (10 sites), Australia (5 sites), and Middle East/Central Asia (3 sites) 
Study Initiation and Completion Dates: 6/24/2011 to 3/20/2017 

 
This was a Phase 3, multicenter, outpatient study in subjects > 12 years of age with seizure 
clusters. Subjects had to have a competent, adult caregiver who was able to recognize and 
observe the subject’s seizure cluster episodes. Other important inclusion criteria were: 
established diagnosis of partial or generalized epilepsy with a documented history or seizure 
clusters (further seizure cluster criteria outlined in protocol), seizure cluster pattern confirmed 
by a central reviewer, and receiving a stable regimen of antiepileptic drugs since Visit 1 and for 
> 7 days before Visit 2. Benzodiazepines were allowed for use as rescue therapy but daily use 
of a benzodiazepine as a chronic antiepileptic drug was not permitted.  

 
This study was conducted in two phases following a screening phase (Visit 1): 
 

 Test Dose Phase (Visit 2) – subjects received two doses of open-label 5 mg intranasal 
midazolam administered 10 minutes apart at the study center. This phase was designed to 
assess safety, tolerability, and pharmacokinetics of midazolam in a monitored setting. 

 Comparative Phase (Visit 3) – outpatient; subjects randomized (2:1) to receive 5 mg 
intranasal midazolam or placebo. Subject’s caregiver administered study drug when the 
subject experienced a seizure cluster that met the study criteria. The double-blind dose 
may be followed by a single dose of open-label midazolam if any of the following 
occurred: 

o The treated seizure cluster did not terminate within 10 minutes after the initial drug 
administration OR 
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o Another seizure occurred between 10 minutes and 6 hours after study drug 
administration AND 

o The subject did not have < 8 breaths per minute, did not require emergency rescue 
treatment and assisted breathing or intubation, and did not have excessive 
uncharacteristic sedation 

 
Subjects and caregivers returned to the study center between 24 and 120 hours after study drug 
administration for a post-dose study visit (Visit 4). Any subject who had not had a seizure 
cluster within 6 months of randomization was discontinued from the study. 

 
Subject Workbooks were used by the caregiver to record seizure activity, study drug 
administration, concomitant medications, etc.  Data from the Seizure Diary, included in the 
Subject Workbooks, were used to determine the primary efficacy endpoint, which was the 
proportion of subjects with treatment success in the midazolam arm compared to the placebo 
arm. Treatment success was defined as termination of seizure(s) within 10 minutes after study 
drug administration and no recurrence of seizure(s) from 10 minutes to 6 hours after study drug 
administration. 
 
Rationale for Site Selection 
 
The clinical sites were chosen primarily based on numbers of enrolled subjects, impact on 
efficacy, and geographic area. 

III. RESULTS 
 

Site #/ 
Name of CI/ 

Address 

Protocol #/ 
# of Enrolled 

Subjects

Inspection Dates Compliance 
Classification 

Site #47 
 
Kamil Detyniecki, M.D. 
15 York Street, LCI 716 D 
New Haven, CT 06520 

P261-401 
Subjects: 6 
 
 

5-7 Nov 2018 
 

NAI 

Site #70 
 
Toufic Fakhoury, M.D. 
1401 Harrodsburg Road 
Suite B-280 
Lexington, KY 40504 
 

P261-401 
Subjects: 5 
 

6-9 Nov 2018 VAI 
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Site #/ 
Name of CI/ 

Address 

Protocol #/ 
# of Enrolled 

Subjects 

Inspection Dates Compliance 
Classification 

 
Site #605 
 
Oksana Serebrennikova, 
M.D., Ph.D. 
Pyrogova str., 109 
Vinnytsa, Vinnytsa 21018 
Ukraine 

P261-401 
Subjects: 8 
 

16-18 Oct 2018 NAI 

Site #609 
 
Andriy Skrypnikov, M.D. 
Medychna Str., 1, 
Poltava, Poltava 63013 
Ukraine 
 

P261-401 
Subjects: 13 
 

22-26 Oct 2018 NAI 

Compliance Classifications 
NAI = No Action Indicated, no deviation from regulations.  
VAI = Voluntary Action Indicated, deviation(s) from regulations.  
OAI = Official Action Indicated, significant deviations from regulations.  Data may be unreliable. 
 

1. Kamil Detyniecki, M.D. 
 
At this site for Protocol P26-401, 12 subjects were screened, 6 subjects were randomized, and 
4 subjects completed the study. Two of the randomized subjects did not experience a seizure 
cluster within 6 months of randomization and were discontinued from the study (per protocol). 
 
Signed informed consent forms, dated prior to participation in the study, were present for all 
subjects who were screened. An audit of the study records of all subjects enrolled was 
conducted. Records reviewed included, but were not limited to, source documents, CRFs, 
monitoring documents, IRB/sponsor communications, financial disclosure, test article 
accountability, inclusion/exclusion criteria, adverse event reports, laboratory results, 
concomitant medications, protocol deviations, and primary efficacy endpoint data (seizures). 
 
Paper seizure dairies were available at the site to verify against eCRF/sponsor line listings for 
occurrence of seizures. Daily seizures (cluster and non-cluster) data were verified. The FDA 
field investigator noted discrepancies between the paper diaries and eCRF regarding the time 
of seizure occurrence in one of six randomized subjects. The most common discrepancy was 
time of seizure noted as AM or PM in paper diaries but not transcribed in the 24 hour clock 
format required in the eCRF (e.g. 1:30 PM in paper diary transcribed as 01:30 and not 13:00 in 
eCRF).  None of these transcription time errors involved primary efficacy endpoint data, e.g. 
seizure clusters or seizures occurring within 6 hours of a seizure cluster. 
 
Per protocol, serum pregnancy testing was to be performed at Visit 1(screening), and urine 
pregnancy testing was to be performed at Visit 2 (test-dose phase), Visit 3 (randomization), 
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and Visit 4 (end of study/early termination).  For one of 6 randomized female subjects, urine 
pregnancy testing was not performed at Visit 4. This subject, randomized to midazolam nasal 
spray, experienced a seizure cluster on 3/5/2017, received study drug, and completed the study 
on 3/13/2017. All end of study labs were collected with the exception of the urine pregnancy 
test. This was not included as a protocol deviation in the sponsor line listings. 
 
No SAEs occurred at this site during the study.  There was no evidence of under-reporting of 
adverse events.   
 
Reviewer’s comments: The discrepancies noted in the time recorded for seizures in one subject 
did not involve time points related the primary efficacy endpoint, termination of seizure cluster 
or recurrence of seizure within 6 hours of study drug administration. Therefore, these 
discrepancies would not impact the primary efficacy analyses. The site failed to obtain an end 
of study urine pregnancy test in a 51 year-old female subject who had received midazolam to 
treat a seizure cluster; prior pregnancy tests had been negative. This was an oversight by the 
site as all other end of study clinical laboratory tests had been performed. It is unclear when 
the site became aware that this laboratory test had not been completed. 
 

2. Toufic Fakhoury, M.D. 
 
At this site for Protocol P26-401, 5 subjects were screened and randomized, and 4 subjects 
completed the study. One subject was discontinued due to study termination by sponsor.  
 
Signed informed consent forms, dated prior to participation in the study, were present for all 
subjects who were screened. An audit of the study records of all subjects enrolled was 
conducted. Records reviewed included, but were not limited to, source documents, CRFs, 
monitoring documents, IRB/sponsor communications, financial disclosure, test article 
accountability, inclusion/exclusion criteria, adverse event reports, laboratory results, 
concomitant medications, protocol deviations, and primary efficacy endpoint data (seizures). 

 
Paper seizure dairies were available at the site to verify against sponsor line listings for 
occurrence of seizures. Daily seizures (cluster and non-cluster) data were verified. There was 
no evidence of under-reporting of adverse events.   
 
One subject (# ) was enrolled into the study without performing the required ECG at 
screening. This subject was developmentally delayed and unable to comply with the ECG 
procedure (subject could not remain still for duration of procedure). The clinical investigator 
did not discuss this with the sponsor and the subject was enrolled. Screening labs were 
collected on . Protocol required ECGs were also not performed at Visit 2 (test-dose 
visit) which occurred on . Visit 2 ECGs were to have been performed pre-dose and 
15 minutes post-dose.  This subject was randomized to midazolam nasal spray, experienced a 
seizure cluster on , and received midazolam. On , the monitor discovered 
that this subject had not had ECGs performed during the study and requested an unscheduled 
ECG be performed at the end of study visit. The ECG and end of study labs were performed on 

. The ECG noted sinus tachycardia and nonspecific ST and T wave abnormalities 
which were determined not clinically significant by the clinical investigator.  
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Based on this ECG protocol deviation, this inspection was upgraded from NAI to VAI. 
 
Reviewer’s comments:  This developmentally delayed subject was unable to comply with the 
ECG procedure for screening and Visit 2 and was unable to comply with several other study-
related activities (C-SSRS, sensation component of neurological examination). Because the 
screening ECG could not be completed, the subject should not have been enrolled into the 
study. The clinical investigator did not discuss this with the sponsor and the monitor noted the 
missing ECGs after the subject had been treated for a seizure cluster and had completed the 
study. Of note, there were no monitoring visits between the site initiation visit ( ) and 
the first routine monitoring visit ( ) in which this deviation was noted. 

 
 

3. Oksana Serebrennikova, M.D. 
 
At this site for Protocol P26-401, 9 subjects were screened, 8 subjects were randomized, and 
all 8 subjects completed the study. 
 
Signed informed consent forms, dated prior to participation in the study, were present for all 
subjects who were screened. An audit of the study records of all subjects enrolled was 
conducted. Records reviewed included, but were not limited to, source documents, CRFs, 
monitoring documents, IEC/sponsor communications, financial disclosure, test article 
accountability, inclusion/exclusion criteria, adverse event reports, laboratory results, 
concomitant medications, protocol deviations, and primary efficacy endpoint data (seizures). 

 
Paper seizure dairies were available at the site to verify against sponsor line listings for 
occurrence of seizures and no discrepancies were noted. There was no evidence of under-
reporting of adverse events.   
 
 

4. Andriy Skrypnikov, M.D. 
 
At this site for Protocol P26-401, 13 subjects were screened, 13 subjects were randomized, and 
13 subjects completed the study.  
 
Signed informed consent forms, dated prior to participation in the study, were present for all 
subjects who were screened. An audit of the study records of all subjects enrolled was 
conducted. Records reviewed included, but were not limited to, source documents, CRFs, 
monitoring documents, IEC/sponsor communications, financial disclosure, test article 
accountability, inclusion/exclusion criteria, adverse event reports, concomitant medications, 
protocol deviations, and primary efficacy endpoint data (seizures). 
 
Paper seizure dairies were available at the site to verify against sponsor line listings for 
occurrence of seizures and no discrepancies were noted. There was no evidence of under-
reporting of adverse events.   
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{See appended electronic signature page} 
 
Cara Alfaro, Pharm.D. 
Clinical Analyst 
Good Clinical Practice Assessment Branch 
Division of Clinical Compliance Evaluation 
Office of Scientific Investigations 
 

CONCURRENCE: 
 

{See appended electronic signature page} 
 

 
 Susan Thompson, M.D. for 

Phillip Kronstein, M.D. 
Team Leader  
Good Clinical Practice Assessment Branch 
Division of Clinical Compliance Evaluation 
Office of Scientific Investigations 

  
CONCURRENCE:      
 

{See appended electronic signature page} 
 

 Kassa Ayalew, M.D., M.P.H  
 Branch Chief 
 Good Clinical Practice Assessment Branch  
 Division of Clinical Compliance Evaluation 
 Office of Scientific Investigations 
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DNP/Division Director/Billy Dunn 
DNP/Medical Team Leader/Philip Sheridan 
DNP/Medical Officer/Emily Freilich 
DNP/Project Manager/Harold Sano 
OSI/Office Director/David Burrow 
OSI/DCCE/ Division Director/Ni Khin 
OSI/DCCE/GCPAB/Branch Chief/Kassa Ayalew 
OSI/DCCE/GCPAB/Team Leader/Phillip Kronstein 
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