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1 Executive Summary

1.1 Introduction
This application for NDA 215868 is regarding a midazolam drug product, which is a 
ready-to0use product with a concentration of 1 mg/mL, via the 505(b)(2) regulatory 
pathway. The Sponsor has cited NDA 018654 (Versed) and Midazolam by InfoRLife 
(NDA 211844) as the Reference Drugs (RDs) and are relying upon data in the 
referenced product labeling. The Maximum Daily Dosage (MDD) for this product 219 
mg/day. 

1.2 Brief Discussion of Nonclinical Findings
No nonclinical pharmacology or toxicology studies were submitted in support of this 
NDA application. The Sponsor had submitted literature from the time of approval of the 
RD to the date of submission regarding pharmacology, pharmacokinetic, ADME, 
toxicokinetic, and toxicology studies.

The Sponsor provided a side-by-side comparison to the proposed drug product and 
reference drugs. In comparison to Versed, which is a concentrated solution that requires 
to be diluted to 0.5 mg/mL for continuous infusion, the proposed drug product is a ready 
to use product for infusion. The proposed drug product has different excipients and a 
higher concentration than the reference drug. The Sponsor also references NDA 
211844, which is a midazolam product that has similar excipients with the exception of a 
lower concentration of sodium chloride and is the same concentration as the current 
product. The proposed drug product is isotonic, has a lower concentration of sodium 
chloride, and has a pH range within the range of the referenced product of NDA 
211844. As such the Division concluded that an IV toxicology study and blood 
compatibility studies were not necessary for this drug product.

The Sponsor’s proposed specifications for drug substance and drug product impurities 
are within qualification thresholds outlined in ICH Q3A(R2) and Q3B(R2), respectively. 

specifications were within the levels as stated in  Elemental 
impurities are below the control threshold of 30% as per ICH Q3D.

To support safety of the container closure system that is a glass vial and stopper, 
extractables and leachables studies were provided. In total, 15 leachables above the 
qualification threshold of 5 mcg/day were identified and toxicological risk assessments 
were submitted by the Applicant. Risk assessments were reviewed and deemed 
adequate. Therefore, the leachables were adequately qualified. 

1.3 Recommendations

1.3.1 Approvability
From a nonclinical pharmacology/toxicology perspective, this 505(b)(2) NDA for 
midazolam is recommended for approval at this time.

Reference ID: 5009619
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1.3.2 Additional Nonclinical Recommendations
N/A

1.3.3 Labeling
The Sponsor has submitted draft labeling found in 1.14.1.3 Draft Labeling Text Word 
Seq 0001. The proposed labeling was reviewed to be identical to the reference product 
(NDA 211844). No changes to the label are recommended at this time. Refer to the 
action letter for final drug product labeling. 

2 Drug Information

2.1 Drug
CAS Registry Number: 59467-70-8

Generic Name: Midazolam

Code Name: Midazolam 

Chemical Name: 8-Chloro-6-(2-fuorophenyl)-1-methyl-4H-Imidazo [1,5-a] [1,4]-
benzodiazepine

Molecular Formula/Molecular Weight: C18H13ClFN3/325.77 g/mol

Structure or Biochemical Description: 

Established Pharmacologic Class (EPC): Benzodiazepine 

2.2 Relevant INDs, NDAs, BLAs and DMFs

Table 1: INDs and NDAs
Application ID Drug Route Sponsor Status
NDA 018654
(RD)

Versed (Midazolam) Intravenous, 
Intramuscular

HLR Technology Withdrawn, FR 
Effective

Reference ID: 5009619



NDA 215868 Alexander I. Son, PhD

8

ANDA 075857
(RS)

Midazolam 
Hydrochloride

Intravenous, 
Intramuscular

Hospira Inc Approved

ANDA 075293
(RS)

Midazolam 
Hydrochloride

Intravenous, 
Intramuscular

Hospira Inc Approved

NDA 211844
(RD)

Midazolam in 0.9% 
Sodium Chloride

Intravenous InfoRLife SA Approved

RD = Reference Drug, RS = Reference Standard

Table 2: DMFs
Application ID Product Name Supplier/DMF Holder Comment

API

CCS

CCS

CCS

CCS, Incorrectly listed 
on 365h form as DMF 

2.3 Drug Formulation
The Sponsor provided a side-by-side comparison to the proposed drug product and 
reference drugs. Of note, the Sponsor’s drug product does not contain Benzyl alcohol 
and Edetate disodium, which is present in the listed drug, Versed, NDA 018654. The 
composition of the proposed drug product is similar to that of ANDA 075857 and NDA 
211844. 

Reference ID: 5009619
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From 1.12 Comparison of Generic Drug and References Listed Drug Seq 0003, pg. 3/4.

In comparison to the reference drug, which needs to be diluted to 0.5 mg/mL for 
continuous infusion, the proposed drug product is ready to use for infusion. Although the 
proposed drug product has different excipients and a higher concentration of use than 
the reference drug, the Sponsor also lists NDA 211844 as a reference product, which is 
a midazolam product that has the same excipients and concentration as the current 
product. The proposed drug product is isotonic, has a lower concentration of sodium 
chloride, and has a pH range within the range of the referenced product of NDA 
211844. As such the Division concluded that an IV toxicology study and blood 
compatibility studies were not necessary for this drug product.

The proposed product is within the osmolarity (between  mOsm/kg) and pH 
(between pH 3.0 to 4.0) ranges of both RDs. 
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Table 4: Midazolam and InfoRLife Midazolam Physiochemical Data Comparison
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50% of the initial infusion rate. At a maximum dose of 0.1 mg/kg/h and a 50% increase 
in the infusion rate, the maximum dose per hour is 0.15 mg/kg/h. Therefore, the MDD 
for a 60 kg person is 219 mg/day. This is based on the following calculation:

Loading Dose = (0.05 mg/kg * 60 kg) = 3 mg
Maintenance Dose = 0.15 mg/kg/h * 60 kg * 24 h = 216 mg
MDD = Loading Dose + Maintenance Dose = 3 mg + 216 mg = 219 mg/day

2.4 Comments on Novel Excipients
The excipients for the proposed drug product are as follows:

Component Quantity per Unit 
(50 mg Vial, 100 mg Vial)

Maximum Daily 
Intake (MDI)

MDI in Inactive 
Ingredients 
Database (IID)

Comment 

Sodium 
Chloride, 
USP

8 mg/mL
(400 mg, 800 mg)

0.8% w/v, 1.752 
g

0.9% w/v, 28.773 g Within limits 
listed in IID.

Hydrochloric 
Acid

q.s. to pH to 3.5 q.s. to pH to 3.5 - -

Sodium 
Hydroxide

q.s. to pH to 3.5 q.s. to pH to 3.5 - -

Water for 
Injection

q.s. to 1 mL
(q.s. to 50 mL, q.s. to 100 mL)

- - -

Data from 3.2.P.1 Description and Composition of the Drug Product Seq 0001, pg. 2/3.

The excipients have been utilized within levels contained in approved drug products as 
listed in the FDA Inactive Ingredients Database (IID). Therefore, there are no novel 
excipients.

2.5 Comments on Impurities/Degradants of Concern
Based on the MDD = 219 mg/day, the qualification thresholds (QT) are as follows:

- Drug Substance Impurities as per ICH Q3A(R2) 
= 0.15% or 1.0 mg/day, whichever is lower

- Drug Product Degradants as per ICH Q3B(R2)
 = 0.2% or 3 mg TDI, whichever is lower 

Drug Substance Impurities and Qualifications 

Table 5: Specified Drug Substance Impurities
Impurity/Degradants Structure Proposed 

Specification
Acceptability
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Acceptable

Acceptable

Acceptable

Acceptable

Acceptable
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Table 6: Specified Drug Product Degradants
Impurity/Degradants Structure Proposed 

Specification
Acceptability

Acceptable. 

Acceptable

Acceptable

Acceptable

Acceptable
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Concentration of drug product = 1 mg/mL

Maximum daily volume (MDV) of Midazolam = MDD/Concentration of drug 
product = 219 mL/day

Unit = Vial

Analytical Evaluation Threshold (AET) = SCT/MDV = mcg/day / 219 mL/day = 
mcg/mL =  ppm =  ppb

Reviewer’s AET Sponsor’s AET Adequate
Safety Concern Threshold 
(SCT)

mcg/day  mcg/day (maximum 
AET)

MDD 219 mg/day 219 mg/day
AET  ppb ppb

Yes, Sponsor’s 
AET is more 
conservative than 
Reviewer’s AET

The methods of the extraction study appear adequate from a pharmacology/toxicology 
perspective; however, refer to the CMC review for the final determination on the 
adequacy of the extraction methods.

Reference ID: 5009619
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Reviewer Comment: The AET is adequate in detecting leachables that have the 
potential to exceed mcg/day in the final product.

Selection of Targeted Leachables from Extraction
The Sponsor states that compounds at or above the SCT of  mcg/day or AET of
ppb were used for known and unknown extractables, which were to then be tracked in 
the leachables testing. The QT of  mcg/day or AET of  ppb was used as the 
qualification threshold for observed unknown leachables that were to be identified, and 
for which systemic toxicity of compounds were to be analyzed. For compounds with 
known mutagenic properties and those with insufficient toxicological data to determine 
mutagenicity, ICH M7 limit of  mcg/day, or  ppb, was to be used.

Reviewer Comment: The following compounds within the extraction study exceeded 
the Reviewer’s AET and should be targeted in the leachable studies.

Compound Max. extracted 
conc. (mcg/day)

Max. Source of 
Extractable

Comment

Reflux

Reference ID: 5009619
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Table 21: Leachables Testing Method
LEACHABLE TEST METHOD

Containment 
Closure 
System

50 mL 100 mL

Drug Product 
Lot #

B0000006 B0000007 B0000008 B0000009 B0000010 B0000011

Manufacture 
Date

Not 
Specified in 
Report

Not 
Specified in 
Report

Not 
Specified 
in Report

Not 
Specified in 
Report

Not 
Specified in 
Report

Not 
Specified in 
Report

Months on 
Stability 
(25°C/40%RH)

0, 6, 12 0, 6, 12 0, 6, 12 0, 6, 12 0, 6, 12 0, 6, 12

Months at 
Accelerated 
Conditions
(40°C/25%RH)

6 6 6 6 6 6

Initial Release 3 Lots 3 Lots
Headspace Gas Chromatography (HS-GC) with flame ionization detection for 
volatiles (QL = ppb; DL = ppb)
Direct Inject Gas Chromatography (DI-GC) with flame ionization detection for semi-
volatiles (QL = ppb; DL = ppb)
Ultra High-Performance Liquid Chromatography (UPLC) with UV detection for non-
volatiles (QL = ppb; DL = ppb)

Analytical 
Method Used

Inductively Coupled Plasma Mass Spectrometry Method for elementals

The Sponsor states that an AET value of  ppb (equivalent to mcg/day) will be used 
as the qualification threshold for observed unknown leachables that are to be identified. 
They state that compounds with known mutagenic properties and those for which 
insufficient toxicological data exists to determine mutagenicity, the ICH M7 limit of  
ppb (equivalent to mcg/day) will be used. 

Reviewer Comment: The Sponsor evaluated leachables at release (0), 3, and 12 
months of stability for the drug product in 50 mL and 100 mL glass vials. The leachables 
were evaluated in three different lots at each time point. It is noted that the time points 
evaluated for both the 50 mL and 100 mL glass vials do not span the entire 2 year shelf-
life of the proposed drug product. However, review of the protocols by CMC were found 
to be acceptable for determining leachable compounds from the CCS. The reviewer is 
referred to the CMC review for the adequacy of the leachables methodology.

Based on the information provided, the following calculation is made regarding the AET 
for the leachables study:

MDV = MDD ÷ drug concentration
219 mg/daya ÷ 1 mg/mLb = 219 mL/day

AET = QT / MDV
AET = mcg/dayc ÷ 219 mL/day = mcg/mL =  ppb

Reference ID: 5009619
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A risk assessment for the following compounds was submitted by the Sponsor and 
reviewed by this Reviewer:

Table 34: Compounds for Risk Assessment
Highest Detected 
Level

Compound

ppb mcg/day

Reviewer’s 
PDE 
(mcg/day)

Trend 
Analysis

Adequacy
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7 Genetic Toxicology
The Sponsor submitted no studies and found no relevant studies during their search. 
The Sponsor is relying upon the Agency previous findings of safety and efficacy of the 
referenced products.

8 Carcinogenicity
The Sponsor submitted no studies and found no relevant studies during their search. 
The Sponsor is relying upon the Agency previous findings of safety and efficacy of the 
referenced products. As the proposed drug product is for acute use, a carcinogenicity 
evaluation for midazolam is not required.

9 Reproductive and Developmental Toxicology
The Sponsor has not submitted new studies regarding reproductive and developmental 
toxicology. The Sponsor is relying upon the Agency previous findings of safety and 
efficacy of the referenced products.

10 Special Toxicology Studies

Local Tolerance Studies
The Sponsor submitted no studies and found no relevant animal studies during their 
search. The Sponsor is relying upon the Agency previous findings of safety and efficacy 
of the referenced product.

11 Integrated Summary and Safety Evaluation
This application for NDA 215868 is regarding a midazolam drug product via the 
505(b)(2) regulatory pathway. The Sponsor has cited NDA 018654 (Versed) and NDA 
211844 as the Reference Drugs (RD) and are relying upon data in the referenced 
product labeling. The Maximum Daily Dosage (MDD) for this product 219 mg/day. The 
proposed drug product is a ready-to-infuse product at a concentration of 1 mg/mL. 

No nonclinical pharmacology or toxicology studies were submitted in support of this 
NDA application. The Sponsor had submitted literature from the time of approval of the 
RD to the date of submission regarding pharmacology, pharmacokinetic, ADME, 
toxicokinetic, and toxicology studies.

The Sponsor provided a side-by-side comparison to the proposed drug product and 
reference drugs. In comparison to the reference drug, Versed, which should be diluted 
to 0.5 mg/mL for continuous infusion, the proposed drug product is ready to be infuse 
without dilution. The Sponsor also references NDA 211844, which is a midazolam 
product that has similar excipients with the exception of a lower concentration of sodium 
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chloride and is the same concentration as the current product. The proposed drug 
product is isotonic, has a lower concentration of sodium chloride, and has a pH range 
within the range of the referenced product of NDA 211844. As such the Division 
concluded that an IV toxicology study and blood compatibility studies were not 
necessary for this drug product.

The Sponsor’s proposed specifications for drug substance and drug product impurities 
are within the levels outlined in ICH Q3A(R2) and Q3B(R2). Solvent specifications were 
within the levels as stated in ICH Q3C(R8). Elemental impurities are below the control 
threshold of % as per ICH Q3D.

To support the safety of the container closure system, glass vial and rubber stopper, 
extractables and leachables studies were provided. In total, 15 leachables above the 
SCT were identified and toxicological risk assessments were submitted. The leachables 
were adequately qualified and therefore there are no concerns with the safety of the 
container closure system. 

Taken together, this NDA for midazolam is recommended for approval from a 
pharmacology/toxicology perspective. 

12 Appendix/Attachments

12.1 References
1.

2. Halder, C.A., et al., Hydrocarbon nephropathy in male rats: identification of the 
nephrotoxic components of unleaded gasoline. Toxicol Ind Health, 1985. 1(3): p. 
67-87.

3.

4.

5.

6.

7.

8.

Reference ID: 5009619

(b) 
(4)

(b) (4)

(b) (4)



NDA 215868 Alexander I. Son, PhD

69

9.

10. Derelanko, M., The Toxicologist's Pocket Handbook. New York: Informa 
Healthcare, 2008.

11. Chung, Y.H., et al., Subacute Inhalation Toxicity of 3-Methylpentane. Toxicol 
Res, 2016. 32(3): p. 245-50.

12.

13.  

14.

15.

16.
17.

18.  

19.

20.

Reference ID: 5009619

(b) (4)

(b) (4)





--------------------------------------------------------------------------------------------
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/
------------------------------------------------------------

ALEXANDER I SON
07/07/2022 12:30:44 PM

NEWTON H WOO
07/07/2022 12:33:34 PM

Signature Page 1 of 1

Reference ID: 5009619




