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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-toOuse 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 1V 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 Wg)thln qualification thresholds outlined in ICH Q3A(R2) and OBB(RZ) respectively.

specmcatlons 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
gualification 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.
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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: C1gH13CIFN3/325.77 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 Versed (Midazolam) | Intravenous, HLR Technology | Withdrawn, FR
(RD) Intramuscular Effective

7
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ANDA 075857 Midazolam Intravenous, Hospira Inc Approved
(RS) Hydrochloride Intramuscular
ANDA 075293 Midazolam Intravenous, Hospira Inc Approved
(RS) Hydrochloride Intramuscular
NDA 211844 Midazolam in 0.9% | Intravenous InfoRLife SA Approved
(RD) Sodium Chloride

RD = Reference Drug, RS = Reference Standard

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

O@ AP
CCs
CCs
CCs

2.3 Drug Formulation

CCS, Incorrectly listed

on 365h form as DMF
(b) (4)

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.
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LD product! RS Product? Midazolam in 0.9% Exela’s Proposed
Chmtiptsition per Versed (midazolam Midazolam Sodium Chloride Midazolam in 0.8%
oy hvdrachloride) Hydrochloride Injection® Sodium Chloride
Injection Injection NDA 211844 Injection* NDA215868
NDA 018654 ANDAO075857
Midazolam 1 mg/mlL 1 mg/mL 1 mg/mL 1 mg/mL
Sodium chloride 8 mg/mlL 8 mg/mL 9 mg/mL 8 mg/mlL
Edetate disodium 0.1 mg/mL Nil Nil Nil
Benzyl alcohol 10 mg/mL Nil Nil Nil
Hydrochloric acid Approx. 3 Approx. 3 qs.topH25-35 gs.topH35
Sodium hydroxide Approx. 3 Approx. 3 qs. topH25-35 qs . topH35
Water for Injection q.s. to 1 mL gs. to 1l mlL gs.to 1 mL q.s. to 1 mL
How supplied 2/5/10 mL wvials 2/5 mL wials 50/100 mL IV Bags 50/100 mL vials
Midazolam/unit 2 mg/5 mg/10 mg 2 mg/5 mg 50 mg/100 mg 50 mg/100 mg
LD product’ RS Product* Midazolam in 0.9% Exela’s Proposed
Composition per Versed (midazolam Midazolam Sodium Chloride Midazolam in 0.8%
=i hvdrochloride) Hydrochloride Injection® Sodium Chloride
Injection Injection NDA 211844 Injection* NDA215868
NDA 018654 ANDAOTSS857
As per the approved s G i
T As per the LD product | As per the RS product product label — Sl i Lo ) G
rdications and use . ; : ) out for intravenous
label label mtravenous mfusion d g _
only infusion only

! Information regarding RL.D product. Versed (midazolam hydrochloride) Injection 1mg/mL of HLR Technology. was obtained from

PDR. 2000.

Information regarding RS product, Midazolam Hydrochloride Injection Img/ml.. Hospira Inc.. was obtained from the package insert
(https://datlymed nlm nih gov/dailymed/druglnfo cfin?setid=1abda8b8-48a8-4995-af86-39220d1aa240).
nformation regarding. Midazolam in Sodium Chloride Injection Img/mL., Inforlife SA, was obtained from the package insert

(https:/www.accessdata fda gov/drugsatfda_docs/1abel/2021/21184450001bl pdf).

‘Information regarding, Midazolam in 0.8% Sodium Chloride Injection lmg/mlL.. is provided m Module 1.14 labeling of seq 0001.

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

(between pH 3.0 to 4.0) ranges of both RDs.
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Table 3: Midazolam and RS Physiochemical Data Comparison

Reference ID: 5009619

Parameter A"”"?‘“ Container Closure Vienal Particulate Oszmolality pH
of Solution Matter
Exel Clear, No Visible leak, Essentially free of 1]
: . Colorless precipitate, or other | visible particulate E
Specification Solution abnormalittes matter 40
— EEEEEREEEE
|
Clear, No Vizible leak, Essentially free of 264
Midazolam colorless precipitate, or other | visible particulate mO.sm/k 30
Injection. luti abnormalities matter &
USP, Clear. No Visible leak, Essentially free of
5 2021-026/ ; : 261
Hospira, Lot 2934 colorless precipitate, or other | visible particulate O 30
16-036-DK, | =7~ solution abnormalines matter £
Exp: Clear, No Visible leak, Essentially free of 263
01APR2022 colorless precipitate, or other | visible particulate Osta/k 3.0
luti abnormalities matter ST
Clear, No Visible leak, Essentially free of 259
Midazolam colorless precipitate, or other | visible particulate mdsmv'k 31
Injection, solution abnormalines matter E
USP, 2020-2587 Clear, No Vizible leak, Essennially free of 259
Hospira, Lot 55- = colorless precipitate, or other | visible particulate O ol ¢ 31
13-434-DK, solution abnormalines matter £
Exp: Clear. No Visible leak, Essentially free of 261
01JAN2022 colorless precipitate, or other | visible particulate 0’ X 31
luty abnormalines matter s
Clear, No Visible leak, Essentially free of 262
Midazolam colorless precipitate, or other | visible particulate mO. ) & 31
Injection, luti abnormalities matter &
USP, 2020-258 Clear, No Visible leak, Essentially free of 265
Hospira, Lot g 5' - colorless precipitate, or other | visible particulate Dk 5:1
14-111-DK, solution abnormalities matter UREE
Exp: Clear, No Visible leak, Essentially free of 264
01FEB2022 colorless precipitate, or other | visible particulate Oem/k 83
lut abnormalines matter - &
10



NDA 215868

Alexander |. Son, PhD

Visual Particulate “a
of Solution Container Closure Matter O:molality | pH
Clear. No Vinble leak, Essennally free of 3.0
Colorless precipitate, or other | visible particulate 4 0-
Solution abnormalities matter I i
= e
. L T
Exela, Clear. No Visible leak, Essennally free of 26
Midazolam in colorless precipitate, or other | visible particulate mO- -’kg 35
0.8% Sodium luti b 1 matter
Chlonde, 2020-208/ Clear, No Vizble leak, Essentially free of 262
50 mL Vial, 176 - colorless precipitate. or other | visible particulate mO-m:!kg 35
%l 1o . p ”
B0000006 Clear, No Visible leak, Essentially free of 280
Upnght, 12 colorless precipitate, or other | visible particulate O.m/k 35
M et 5 bl S m z
Exela, Clear. No Visible leak, Essentially free of 261
Midazolam m colorless precipitate, or other | visible particulate mo- kg 35
0.8% Sodium luti b 1 matter
Chlonde, 2020-208 Clear, No Vizble leak, Essennally free of 261
50 mL Vial, 17; = colorless precipitate. or other | visible particulate mO- ke 35
m | 3 gugn atte
B0000007 Clear, No Visible leak, Essentially free of -
Upnight, 12 colorless precipitate, or other | visible particulate O-sm/k 35
M Lo 5 T ey m z
Exela, Clear, No Vizible leak, Essennally free of 262
Midazolam i colorless precipitate, or other | visible particulate mO- & kg 35
0.8% Sodium luty b L matter
Chlonde, 50 2020- Clear. No Visible leak, Essentally free of 261
II:I;. Vial, 208/176 co‘lot.lus p:!cxpm!l_ or other | visible particulate mOsm/ke 35
g°°°°°°fﬁ Clear, No Visible leak, Essentially free of 56
Sorisht 12 ok : : 2
MP“Eh co‘lct_less precipitate, or other | visible particulate s 35
Exela, Clear. No Visible leak, Essentially free of 262
Midazolam m colorless precipitate, or other | visible particulate mO- T ke 35
0.8% Sodium luti b L matter
Chlonde, 100 2020-208/ Clear. No Visible leak, Essentially free of 263
mL Vial, 176 - colorless precipitate. or other | visible particulate 2 ke 35
Lot luti b ity matter
2003009.' Clear, No Visible leak, Essentially free of =
Jpnght. 12 colorless precipitate, or other | visible particulate S 35
M e 5 s mOsm/kg
4 Visual Particulate )
of ."?‘“ Container Closure M':::er a A O:zmolality pH
A No Visible leak, Essentially free of 240 - 290 3.0
w4 Colorless precipitate, or other | wvisible particulate = my
Specification - i Solution abnormalities matter wOsmkg 40
Data _.._.,_i: .:._. _ﬁ 5 W .._-
el -y - - HHHH
Exela, Clear, No Visible leak, Essentially free of 263
Midazolam in colorless precipitate, or other | visible particulate mO-sm/kg 35
0.8% Sodium luti b lin matter
Chlonde, 2020- Clear, No Visible leak, Essentially free of 264
100 mL Vial, "05’176 colorless precipitate, or other | visible particulate X /k 35
Lot <0 Tt 1 L matter mOsm/kg
tBJOOOOOEh l(l)’ Clear, No Vizible leak, Essentally free of 263
prght, 12 colorless precipitate, or other | visible particulate =3 35
M 1ot *? " i mOsmkg
Exela, Clear, No Visible leak, Essentially free of 164
Midazolam in colorless precipitate, or other | visible particulate mOsmke 35
0.8% Sodium luti b h matter
Chlonde, 2020-208/ Clear, No \{igﬂale leak, Essenlully lﬁee of 263
100 mL Vial, 176 colorless precipitate, or other | visible particulate mO-sm/l 35
¥ .ok Tnks 5 s matter =4
3_009001 L Clear, No Visible leak, Essentially free of 264
Upnght. 12 colorless precipitate, or other | visible particulate % X 35
M & = ks matter mOsmkg

From 3.2.P.2 Pharmaceutical Development Drug Product, pgs. 60-62/115.

Reference ID: 5009619
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Midazolam and InfoRLife Midazolam Physiochemical Data Comparison

Alexander I. Son, PhD

3 . Appearance Lo Visual Particulate
Parameter of Solution Container Closure Matter
§ Data
SampleTD) Reference
5 : Clear. No Visible leak Essentially free of
: ] 7 s =
I;gi_auz;iam m colorless precipitate, or other | visible particulate mozsi;’k Pkt
Chloride 2022-418 solution abnormalities matter £
Injection, 100 | Page21 | Clear. No Visible leak, Essentially free of 292
mg/100 mL - colorless precipitate, or other | visible particulate 0‘ ‘,] 2.9
InfoRLife 2022-404 | S0Mution abnormalities matter m £
Lot 10238. Page 50 | Clear, No Visible leak, Essentially free of 202
Exp: colorless precipitate, or other | visible particulate m(;sn ke P
NOV2023 solution abnormalities matter £
7 s Clear, No Visible leak, Essentially free of 299
g?fj;lam m colorless precipitate, or other | visible particulate mOA 9“.] o 3.1
Chloride 2022418 solution abnormalities matter s
Injection, 100 | Page 21 Clear, No Visible leak, Essentially free of 293
mg/100 mL colorless precipitate, or other | visible particulate Ol 29
InfoRLife 2022.404 | solution abnormalities matter £
Lot 10239, Page 50 | Clear, No Visible leak, Essentially free of SE
Exp: colorless precipitate, or other | visible particulate mOsm/} .0
NOV2023 solution abnormalities matter £
. . Clear, No Visible leak, Essentially free of
}\.fhd.jzo!am i colorless precipitate, or other | visible particulate mOQ:r.ifk 29
g_zihu’j: 2022.418 solution abnormalities matter g
Iﬁje{zrt:ofl 100 Pz;ge 21 Clear, No Visible leak, Essentially free of 202
mg/100 r;lL | colorless precipitate, or other | visible particulate Gl 30
qu(laRLife 2027404 solution abnormalities matter amE
Lot 10224, Page 50 | Clear, No Visible leak, Essentially free of 555
Exp: colorless precipitate, or other | visible particulate D il 30
0CT2023 solution abnormalities matter 3
Clear, No Vistble leak, Essentially free of 204
colorless precipitate. or other | visible particulate O 29
Midazolam in solution abnormalities matter £
Sedium
Chloride 2022-418 .. .
Iujc?:rrion., 50 Page 21 Clear. No Visthle leak. Essentially free of 104
mg/50 mL - colorless precipitate, or other | visible particulate s OSIE 29
Info-R_Life 2022-404 solution abnormalities matter &
Lot 10230, Page 50
Exp: o .
0OCT2023 Clear, No Visible leak, Essentially free of 293
colorless precipitate, or other | visible particulate OGS 0
solution abnormalities matter 5
z . Appearance : s : Visual Particulate 2
Parameter of Solution Container Closure Matter Osmolality pH
Midazolam in Clear, No Visible leak. E§§ential.ly free of 293
Sodium colorless precipitate. or other | visible particulate mO_s S 3.0
Chloride 2022-418 | solution abnormalities matter £
Injections0 Page 21 | Clear, No Visible leak, Essentially free of 294
mg/50 mL colorless precipitate. or other | visible particulate SO 29
InfoRLife 2022-404 | solution abnormalities matter £
Lot 10229, Page 50 | Clear, No Visible leak, Essentially free of 292
Exp: colorless precipitate. or other | visible particulate mO‘sn;"k 2y
0CT2023 solution abnormalities matter g
Midazolam in Clear, No Visible leak. Essentially free of 295
Sodium colorless precipitate. or other | visible particulate 29
Chloride 2022-418 | (hlution abnormalities matter mOsmikg
ER Page 21 — -
Injection. . 50 = Clear, No Visible leak, Essentially free of 295
mg/50 mL colorless precipitate, or other | visible particulate 29
InfoRLafe Pz'? 25‘:;34 solution abnormalities matter mOsm/kg
Lot 10210, 5 g51 Clear. No Visible leak, Essentially free of 295
EXPZ colorless precipitate. or other | visible particulate Ol 29
SEP2023 solution abnormalities matter £

Reference ID: 5009619
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Ela Clear. No Visible leak, Essentially free of (b) (4) 30
: : Colorless precipitate. or other | wisible particulate Re
Specification - . 4.0
Solution abnormalities matter
Data
Sample ID Reference
Exela. Clear, No Visible leak, Essentially free of 262
Midazolam in colorless precipitate, or other | visible particulate mO.sn;./k 35
0.8% Sodinm solution abnormalitics matter g
Chloride. 2020208/ | Cleat. No Vistble leak. Essentially free of 262
50 mL Vial, - ~I 78 colorless precipitate, or other | visible particulate mOsm/k 35
Lot solution abnormalities matter e
B00_00006 Clear. No Visible leak, Essentially free of 260
Upright. 12 colorless precipitate. or other | visible particulate mo‘s 1 35
M solution abnormalities matter €
Exela. Clear, No Visible leak, Essentially free of 261
Midazolam in colorless precipitate, or other | visible particulate m(; e 355
0.8% Sodium solution abnormalities matter SIE
Chloride, ;| Clear, No Visible leak, Essentially free of s
/ 2020-208/ g S . 261
50 mL Vial, 176 colorless precipitate, or other | visible particulate MmOk 35
Lot solution abnormalities matter g
B0000007 Clear. No Visible leak. Essentially free of Bai
Upright. 12 colorless precipitate, or other | visible particulate mC;s k 35
M solution abnormalities matter g
Excla, Clear. No Visible leak, Essentially free of 262
Midazolam in colorless precipitate, or other | visible particulate mO.sn:/k 355
0.8% Sodmum solution abnormalities matter €
Chlori_de. 50 2020 Clear, No Visible leak, Esscntially free of 261
mL Vial % colorless precipitate, or other | visible particulate 35
208/176 : - mOsm/kg
Lot solution abnormalities matter
13.0000008 Clear, No Visible leak, Essentially free of 263
Upright. 12 colorless precipitate. or other | visible particulate SO 35
M solution abnormalitics matter £
Exela, Clear. No Visible leak. Essentially free of 262
Midazolam in colorless precipitate. or other | wisible particulate mO-sn;/k 35
0.8% Sodium solution abnormalines maiter g
Chloride, 100 Clear, No Visible leak, Essentially free of
’: 2020-208/ ) SR R 3 263
mL Vial 176 colorless precipitate. or other | visible particulate mOsm/k 35
Lot solution abnormalities matter g
B0000009 Clear, No Visible leak, Essentially free of 262
Upright. 12 colorless precipitate. or other | visible particulate mo‘ il 315
M solution abnormalities matter e
. Appearance | _. : Visual Particulate i
Parameter of Solution Container Closure Matter Osmolality pH
Clear, No Visible leak. Essentially free of (b) (4)
Exela Colorl s h Tt ceal 3.0-
St olorless precipitate, or other | visible particulate 10
P Solution abnormalities matter
Data
Sl Reference ; 5 ; i
Exela. ear, No Visible leak, Essenually free of 163
Midazolam in colorless precipitate, or other | visible particulate 0; -] 35
0.8% Sodium solution abaormalitics matter v £
Chloride. 2020- Clear, No Visible leak. Esseatially free of 264
100 mL Vial. "687] 7 colorless precipitate, or other | visible particulate C;s ik 355
Lot - solution abnormalities matter w €
B_OOQDO 1 0_ Clear. No Visible leak. Essentially free of 263
Upright, 12 colorless precipitate, or other | visible particulate mc;sm K 35
M solution abnormalitics matter £
Excla, Clear, No Visible leak, Esseantially free of 264
Midazolam in colorless precipitate, or other | visible particulate O 35
0.8% Sodium solition abnormalities matter €
Chloride, >020-208/ | Clear. No Visible leak. Essentally free of 263
100mL Vial, | = '1 7; colorless precipitate, or other | visible particulate O-s e 35
Lot solution abnormalities matter 2o g
B_OOQDOI L. Clear, No Visible leak, Esseatially free of 264
Upright, 12 colorless precipitate, or other | visible particulate S 35
M solution abnormalities matter mbsmike

From 3.2.P.2 Pharmaceutical Development Drug Product, pgs. 69-72/115.

The maximum daily dose (MDD) of the proposed drug product is the same as the
labeled use for the reference drug products. As per the approved label, a loading dose
of 0.01 to 0.05 mg/kg may be given. This may be followed by a maintenance dose
which can range from 0.02 to 0.1 mg/kg/h, and the infusion rate can be adjusted up to
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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 Maximum Daily | MDI in Inactive Comment
(50 mg Vial, 100 mg Vial) Intake (MDI) Ingredients
Database (lID)
Sodium 8 mg/mL 0.8% wlv, 1.752 0.9% wiv, 28.773 g Within limits
Chloride, (400 mg, 800 mg) g listed in 1ID.
UsP
Hydrochloric | g.s. to pH to 3.5 g.S.to pHto 3.5
Acid
Sodium g.s.topHto 3.5 g.s.topHto 3.5
Hydroxide
Water for g.s.to 1 mL
Injection (9.s.to 50 mL, g.s. to 100 mL)

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

The excipients have been utilized within levels contained in approved drug products as
listed in the FDA Inactive Ingredients Database (1ID). 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 Acceptability
Specification

14
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Acceptable
Acceptable

Acceptable

Acceptable
Acceptable
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Acceptable

Acceptable

Acceptable

Acceptable

Acceptable

Acceptable

Data from 3.2.S.4.5 Justification of Specification DS Seq 0006, pgs. 6-7/16.

The specification limits for the drug substance impurities are set at™ %, with the
exception of %. All the
proposed levels are within the qualification threshold outlined in 3A(R2).

Drug Product Degradants and Qualifications
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Table 6: Specified Drug Product Degradants

Acceptable.

Acceptable

Acceptable

Acceptable

Acceptable

17

Reference ID: 5009619



NDA 215868 Alexander |. Son, PhD

Acceptable

Acceptable

Acceptable

Data from 3.2.S.4.5 Justification of Specification DS Seq 0006, pgs. 6-7/16.

The specification limits for the drug substance impurities are set at .%, and
specification limits for unspecified impurities are set at.%. All the proposed levels are
within the thresholds outlined in ICH Q3B(R2).

. “@qualifications

Table 7:

ualifications

Specification Acceptability and
Justification
NMT | @@ ppm Acceptable, below ICH

hreshold

NMT @€ ppm table, below ICH
hreshold
NMT ©“ BPM Acceptable, below ICH

hreshold

From 3.2.5.4.5 Justification of Specification DP Seq 0006, pgs. 3-4/23.

ualifications are below that of ICH -acceptable daily intake levels
and are acceptable.

Elemental Impurities

The Sponsor provided an Elemental Impurities Risk Assessment, study summary report
SMRY-001616 (see 3.2.P.2 Pharmaceutical Development Containment Closure System
Seq 0008, pg. 387/528). The risk assessment considers the drug product formulation,
manufacturing process, and leachables from the containment closure system. The
following list of elemental impurities and their associated PDE and Allowable Elemental

Concentration (AEC) values are as follows.
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Table 8: Elemental Impurity PDE's and AEC's for Midazolam in 0.8% Sodium
Chloride Injection

0%
Parenteral PDE AEC 30% AEC

PDE (ug/day) (ppb)/(w/v) | (ppb)/(w/v)

Element

An example calculation for the deternunation of the AEC for

[T TRARONORERAT
E (ng/day)

PD
[AEC] (@ppb)/day) = —; = —-*1000 2= 5t =/fippb

From 3.2.P.2 Pharmaceutical Development Containment Closure System Seq 0008, pg. 416/535.

The Sponsor calculated maximum potential elemental impurity levels based on
specification limits for each element listed on the COA for the drug substance and each
excipient. The risk assessment included the drug substance, manufacturing equipment,
containment closure system, excipients, and water for injection. Values were then
compared to 30% of the PDE for each element to determine whether additional testing

was necessary for the drug product.
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Table 9: Potential Exposure Limits for Elemental Impurities for Midazolam in 0.8%
Sodium Chloride Injection
TR ,

Maximum Dose Volume = 219 mL

From 3.2.P.2 Pharmaceutical Development Containment Closure System Seq 0008, pg. 417/535.

As the calculated potential maximum exposure did not exceed the 30% PDE threshold,
the Sponsor has stated that the control strategy will be to test the raw materials and
drug substance per the vendor’s Certificate of Authenticity (CoA). See CMC review for
the adequacy of the above strategy. There are no issues identified for elemental
impurities in the proposed drug product.

Nitrosamine Impurity Risk Assessment

The Sponsor has provided a risk assessment regarding the levels of nitrosamines within
their drug product found in 4.2.P.5.5 Characterisation of Impurities DP_Seq 0006, pgs.
6-18. In the risk assessment, the Sponsor noted that there is low risk for nitrosamine
impurities originating from the formula, manufacturing components or process, container
closure system, and stability testing. No nitrites were observed in any of these sources
(for additional details see CMC review).

2.6 Container Closure System

Midazolam in 0.8% Sodium Chloride Injection solution is to be packaged in 50 mL and
150 motdd deargass vas W
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Table 10: Midazolam in 0.8% Sodium Chloride Injection Container Closure

Components
Product Description Container Closure

Midazolam in 0.8% Sodium 50 mL molded clear glass vial ®® 20 mm,

Chloride Injection (1 mg/mL) ®@) ®@)

50 mg/50 mL ©®- 20 mm, Overseal w/
Flip-off Top- @

Midazolam in 0.8% Sodium 50 mL molded clear glass vial 120 mm,

Chloride Injection (1 mg/mL) ® 4 ® )

100 mg/100 mL ®® 20 mm, Overseal w/
Flip-off Top @@

From 3.2.P.7 Container Closure System Summary DP Seq 0001, pg. 3/15

The Sponsor has submitted extractable and leachable information under 3.2.P.2
Pharmaceutical Development Container Closure System Seq 0008. Extractables and
leachables risk assessment is found in study report section 2.9 SMRY-001775
Leachables Impurities in Midazolam in 0.8% Sodium Chloride Injection (1 mg/mL) 50
mg/50mL, 50 mL vial, % L batch, and (1 mg/mL) 100 mg/100 mL, 100 mL vial,

L batch.

(b) (4)

Extraction Study of Container Closure System

The Sponsor conducted extraction studies on the primary container-closure

components and manufacturing components. These components include the ksl

(b) (4)

50 and 100 mL Molded Clear Vial, and . ®“ Stopper.

Samples with the exception of the 50 and 100 mL molded clear vials were pulverized
and reduced prior to exposure and refluxed or heated (in the case of the oy

in an oven in 25 mM NaH2PO4, pH 1.8 or 2, 6, and 12 for a
minimum of 8 hours. For the 50 and 100 mL molded clear vials, containers were filled
with 22.9 mL of purified water and kept in an autoclave at 121 °C for 60 min. Metal
concentrations of the final extract were measured via ICP-MS.
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Table 11: Materials Evaluated for Extractables Analysis
Exela Part

Component Name Supplier

50 mL Molded Clear Vial
100 mL Molded Clear Vial

| [

From 3.2.P.2 Pharmaceutical Development Containment Closure System Seq 0008, pg. 356/535.

Table 12: Extracted Surface Areas for Reflux Componentry

Approximate Extracted
Componentry Surface Area/Volume

From 3.2.P.2 Pharmaceutical Development Containment Closure System Seq 0008, pg. 356/535.

Table 13: Extraction Test Sample Preparation Summary

EXTRACTABLE TEST SAMPLE PREPARATION
Extraction
Method / Parameters
Extraction Solvent
Analytical | Volatile OC by
Method HS-GC/MS
Semi-volatile
OC by
DI-GC/MS
Non-volatile OC
by
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(b) (4)

OC = organic compound; HS = headspace; DI = Direct injection; GC/MS = gas chromatography mass
spectrometry; PTV = programmed temperature vaporizing injections; PA = polymer additives; LC/MS =
liquid chromatography mass spectrometry; ICP/MS = inductively coupled plasma mass spectroscopy;
LC/MC = liquid chromatography mass spectrometry; QL = quantitation limit (ppb) and DL = detection limit
(ppb). Information obtained from 3.2.P.2 Pharmaceutical Development Containment Closure System Seq
0008, pg. 355/535.

_(b)(4)

The Sponsor has utilized the analytical evaluation threshold (AET) =~ ppb based on
the maximum daily dose of midazolam at 219 mg/dav a safety control threshold (SCT)
at®® mcg/day, and a qualification threshold (QT) at  wmcg/day. The calculations are
presented in the following table:

Table 14: Formulas and Calculations for the SCT and AET Values for Midazolam
in 0.8% Sodium Chloride Injection

Max Daily Dose Midazolam= 219000 | pg/day
[Midazolam]-DP = 1000 pg/mL
Max Daily Dose Volume = 219 mlL/day
Duration of Treatment = <1 month
Safety Concern Threshold () 4) , Qualification (b) (4) ' ) (4)'
(SCT) S ng day Threshold (QT) ug day Hg day
Analytical Evaluation ytlf:al
Threshold (AET) = ppb Evaluation ppb ppb
MR Threshold (AET) |
Note: The concentration units of ppb for the AET are expressed in units of w/v with respect to maximum daily dose volume of the
drug product.

T - ICH M7* limit for dosage durations of less than 30 days for a single mutagenic compound
From 3.2.P.2 Pharmaceutical Development Containment Closure System Seq 0008, pg. 353/535.

Reviewer Comment: The analytical methods to detect volatile, semi-volatile, and non-
volatile organic and inorganic compounds appear appropriate. The QL for these studies
has the appropriate sensitivity to detect compounds at the SCT. The methods used to
analyze the primary container closure system are within the appropriate range for
detection. The extraction solvents used were relevant to the drug product given that
they were aqueous and bracketed the pH range of the drug product. However, see
CMC review for the assessment and final determination of the adequacy of these
methods.

The following is this Reviewer’s calculation of the AET:
Safety Concern Threshold (SCT) = f:;mcg/day

Maximum daily dose (MDD) of Midazolam = 219 mg/day
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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 = Imcg/day/ 219 mL/day =

mcg/mL = ppb
Safety Concern Threshold mcg/day mcg/day (maximum
(SCT) 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.
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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{y mcg/day or AET of { ppb was used as the
gualification 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.

Reflux
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All listed compounds above the AET should be targeted in the leachables evaluation.
The Reader is referred to the CMC review to determine if the leachable studies
adequately evaluate the compounds listed in the table above.

Leachables Study of Container Closure System

As per the report SMRY-001775, leachables testing was done on 6 exhibit batches (3
50 mL vials, 3 100 mL vials) at 0, 6-month, and 12-month time-points. Both the 50 mL
and 100 mL vial configurations were tested at initial release, at long-term term
conditions (25°C/40%RH) at 3 and 12 months, and at accelerated conditions
(40°C/25%RH) at 3 months.

Table 20: Drug Product and Container-Closure Information

Time points and conditions analyzed
Drug Product Vial Filv 6 12
Lot# (mL) 0 Months Months
25/60 40/75 25/60
B0000006 50 X X X X
B0000007 50 X X X X
B0000008 50 X X5 X X
B0000009 100 X X X X
B0000010 100 X X X X
B0000011 100 X X X X

NT = Not Tested, TBA= To be analyzed, stability time point has not been pulled yet.
From 3.2.P.2 Pharmaceutical Development Containment Closure System Seq 0008, pg. 368-369/535.
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Table 21: Leachables Testing Method

LEACHABLE TEST METHOD
Containment 50 mL 100 mL
Closure
System
Drug Product | BO0OO0006 B0O0O00007 | BOOOO0O0O8 | BOOOO0OO9 B0O000010 | BOO0O00O11
Lot #
Manufacture Not Not Not Not Not Not
Date Specified in | Specified in | Specified Specified in Specified in | Specified in
Report Report in Report Report Report Report
Months on 0,6,12 0,6,12 0, 6,12 0,6,12 0, 6,12 0, 6,12
Stability
(25°C/40%RH)
Months at 6 6 6 6 6 6
Accelerated
Conditions
(40°C/25%RH)
Initial Release | 3 Lots 3 Lots
Analytical Headspace Gas Chromatogranhy (HS-GC) with flame ionization detection for
Method Used | volatiles (QL = O )ppb DL = (4>opb)
Direct Inject Gas Chromatography (DI-GC) with flame ionization detection for semi-
volatiles (QL = (4)ppb DL = (4ppb)
Ultra High-Performance L|qU|d Chromatography (UPLC) with UV detection for non-
volatiles (QL = Eggppb DL = (4)ppb)
Inductively Coupled Plasma Mass Spectrometry Method for elementals

The Sponsor states that an AET value of @ ppb (equivalent to <4>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/day? + 1 mg/mLP = 219 mL/day

AET = QT / MDV
AET = @mcg/day® + 219 mL/day = ®@meg/mL =" @ ppb
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a. The maximum daily dose of midazolam is 219 mg/day.
b. Concentration of the drug product in this presentation is 1 mg/mL
c. The AET is calculated using the qualification threshold (QT) of (4mcg/day

The limit of quantitation (LOQ) for organic and inorganic compounds appears adequate
when compared to the AET calculated by this reviewer.

LEACHABLE STUDY
Applicant’s Reviewer's AET
| AE b
gJEP_)_ | (PPb)
Analytical Compound LOQ (ppb) LOD (ppb) Acceptable Y/N
Method type e
(HS)-GC/MS @ 7 | Y Y
Direct Inject-GC 1 Y Y
UPLC A Y Y
ICP/MS Y Y

LOQ = limit of quantitation; LOD = limit of detection; AET = acceptable evaluation threshold. LOQ and
LOD were taken from the reported Quantitation Limit (QL) and Detection Limit (DL) for each analytical
method in PD of CCS.

Results of Leachable Study

The results of the leachable study are presented below.

Table 22: Volatile Leachable Results for Midazolam in 0.8% Sodium Chloride
Injection, (ppb), at TO

T0

(b) (@)~
vial

50 mL Fill 100 mL Fill
Volume Volume
(b) (4

Compound

From 3.2.P.2 Pharmaceutical Development Containment Closure System Seq 0008, pg. 371/535.
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Table 33: Elemental Leachables Results for Midazolam in 0.8% Sodium Chloride
Injection (ppb), 100 mL Fill Volume

B0000009 B0000010 B0000011

Compound
. 6M 12M 6M 12M 6M 12M

PDE (pg/day)
AEC (ppb) (w/v)
QL (pph)

25/60 | 40/75 | 25/60 | 25/60 | 40/75 | 25/60 | 25/60 | 40/75 | 25/60

From 3.2.P.2 Pharmaceutical Development Containment Closure System Seq 0008, pg. 377/535.

All elementals were observed below each element’s respective AEC, with levels being
in low ppb levels. There did not appear to be a trend with respect to time or
temperature.

Reviewer Comment: The leachable study analyzed three batches of drug product for
both the 50 mL and 100 mL vials. Both vials were analyzed at release, 6 months
(25°C/40%RH and 40°C/25%RH), and 12 months. The targeted compounds in the
leachable study for these vials were based on all compounds from the extractables
study about the AET of cg/day, orlppb.

A total of 15 compounds were identified in the leachables study that were above the
AET of wmcg/day, or pb. 4 compounds were identified in the leachables study that
were above the AET of gmcg/day but not identified in the extraction.
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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

Compound Highest Detected | Reviewer’'s Trend Adequacy
Level PDE Analysis
|_ppb_ | mcg/day | (meg/da
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(b) (4) (b) (4) (b) (4) (b) (4)

The PDEs calculated by this Reviewer ( mg/day for ana mg/day foi
®® js more conservative than that reported by the
Sponsor (*“mg/day). However, the MDE ot
“*) as a leachable ( ™% mcg/day) does not exceed either calculated PDEs.
The resulting safety margin 229x and 18.3x. Based on these data, there are no safety
concerns for MDE ©® as a leachable
compound associated with the maximum daily dose of midazolam.

2.7 Regulatory Background

This is a 505(b)(2) application referencing the Agency’s previous findings of safety and
efficacy of Versed (NDA 018654) and InfoRLife’s midazolam drug product (NDA
211844).

The Sponsor did not submit a Pre-IND prior to the submission of this NDA.

3 Studies Submitted

No nonclinical studies were submitted in this NDA.

4 Pharmacology

The Sponsor has not submitted new primary pharmacology studies with midazolam for
review and are relying upon the data in the referenced product label.

The referenced product labeling contains the following statement:

Midazolam is a short-acting benzodiazepine central nervous system (CNS) depressant.

5 Pharmacokinetics/ADME/Toxicokinetics

The Sponsor has not submitted pharmacokinetic, ADME, or toxicokinetic studies for
review and are relying on the labeling based on the RDs, (NDA 018654 and NDA
211844).

6 General Toxicology

The Sponsor submitted no studies and found no relevant studies during their search for
either single- or repeat-dose toxicity. The Sponsor is relying upon the Agency previous
findings of safety and efficacy of the referenced products.
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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
(b) (4)
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12.2 NDA 215868 QSAR Report

To: Alexander Son (CDER/OND/ON/DPTN)

[~ Newton Woo (CDER/OND/ON/DPTN)

From: CDER/OTS/OCP/DARS: Computational Toxicology Consultation Service
Re: NDA 215868

Date: March 17, 2022

Summary

N
sl
F, HCl
midazolam hydrochloride (AP1)

An extractables/leachables study was conducted by the applicant for the drug product midazolam
hydrochoride (API), where two organic compounds were detected. General toxicity study data for the
extractables/leachables are limied or not available. The applicant identified surrogate chemicals and
applied a read-across approach to assess the general toxicity of the extractables/leachables.

The CDER/OTS/OCP/DARS Computational Toxicology Consultation Service (CTCS) was consulted to:

« Evaluate the surrogates proposed by the applicant to determine their acceptability.
* Propose altemative surrogates to assess general toxicity where the applicant's surrogates are

unsuitable.
The agency concludes:
« For ®@ N, CAS)

o WIS (CAS W\is structurally accentable as a sumoasts.

o CTCS also proposes ( @(cas ) as a second surmogate
since, taken together, the two sumrogates cover the ® @ nctionalities of the
ovfrﬁrtahln[borhd‘\ln in addiinn tn tha o l"i\"l

« For “ScAs 121

o The applicant's proposal of ©)@)(aka & CcAS O)@) 35 3
surroaate is potacceptable as better surrogates die avaikivie. Although the ®)@)
ol B IS the same as the enmgablellearhahb (qml)cmre CTCS proboses -

o O cAs which has a i
than the : : _ W)@ © @

o (CTCS also proposes! ) ) L@ (CAS as it shares the
same substituted (b) @ ore structure.

Surrogate Analysis for General Toxicity

CTCS evaluated the chemical structure of the extractables/leachahles and the applicant’s proposed
sumogates. SciFinder (httpsJ/scifinder-n.cas org) was used to confim the chemical structures of all
substances included in this report. Where available, additional surrogates were proposed by CTCS.
CTCS performed a literature search and identified relevant published references and technical reports,
which are provided below. References for each surrogate are provided at the end of the report, while
references for exfractables/leachables are provided in the followng table.
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