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NDA Executive Summary  

 

1. Application/Product Information  

NDA Number. 215500 

Applicant Name USWM LLC 

Drug Product Name IWILFIN (eflornithine) 

Dosage Form.   Tablet 

Proposed Strength(s)   192 mg 

Route of 
Administration 

  Oral 

Maximum Daily Dose 1536 mg 

Rx/OTC Dispensed   Rx 

Proposed Indication 

IWILFIN (eflornithine) is indicated to reduce the risk of 
relapse in pediatric patients with high-risk neuroblastoma 
(HRNB) who have completed multiagent, multimodality 
therapy. 

Drug Product 
Description 

Round, white to off white tablets imprinted with EFL on 
one side and 192 on the other side. 

Co-packaged product 
information 

N/A 

 Device information: N/A 

Storage Temperature/ 
Conditions 

Store at 25°C (68°F to 77°F); excursions are permitted 
between 15°C to 30°C (59°F to 86°F) [see USP 
Controlled Room Temperature]. 

Review Team 

Discipline  Primary  Secondary 

Drug Substance Rajan Pragani Haripada Sarker 

Drug Product/ 
Labeling 

Xiao Hong Chen Xing Wang 

Manufacturing Jiao Yang Nathan Davis 
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Biopharmaceutics Mei Ou Mei Ou 

Microbiology Jiao Yang Nathan Davis 

Other (specify): 
 
 

N/A  

RBPM Janell Artis 

ATL Xing Wang 

Consults None 

 

2. Final Overall Recommendation  - Approval 

 

4. Basis for Recommendation:  

a. Summary of Rationale for Recommendation: 

 The applicant provided sufficient information to assure the identity, strength, 

purity, and quality of the proposed drug product. All associated 

manufacturing, testing, packaging facilities were deemed acceptable. Based 

on the OPQ review team’s evaluation of the information provided in the 

submission, OPQ recommends APPROVAL of NDA 215500 for IWILFIN™ 

(eflornithine) tablets, for oral use. 

b. Is the overall recommendation in agreement with the individual 

discipline recommendations?    Yes 

 

Recommendation by Subdiscipline: 

   Drug Substance      - Adequate 

   Drug Product  - Adequate 

   Quality Labeling  - Adequate 

   Manufacturing  - Adequate 

   Biopharmaceutics - Adequate 
 

 Environmental Assessment:    Categorical Exclusion - Adequate 

 QPA for EA(s):     No 

5.   Life-Cycle Considerations 
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Established Conditions per ICH Q12:  No 
Comments: 

 

Comparability Protocols (PACMP):  No 
Comments:  

 
 Additional Lifecycle Comments: None 
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section of the PI (e.g., 
Section 11). 

For radioactive products, 
include radiation dosimetry 
for the patient and 
healthcare practitioner(s) 
who administer the drug 

N/A  

For hazardous products, 
include the statement 
“DRUG X is a hazardous 
drug. Follow applicable 
special handling and 
disposal procedures.x” with 
x numerical citation to 
“OSHA Hazardous Drugs”. 

N/A  
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Primary Labeling Assessor Name and Date: Xiao Hong Chen, 4/13/2023 

Secondary Assessor Name and Date (and Secondary Summary, as needed): Xing 

Wang,  
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The Biopharmaceutics review focuses on the evaluation of (i) the proposed in vitro 

dissolution method and acceptance criterion as a quality control (QC) test for the drug 

product for batch release and stability testing, and (ii) bridging.  

 

In Vitro Dissolution Testing: The proposed dissolution method and acceptance criterion 

are acceptable as a QC test for the proposed drug product, listed as below: 

 

USP Apparatus II (Paddle) 

Rotation Speed 50 rpm 

Dissolution Medium 500 mL of 0.1 N HCl 

Temperature 37oC 

Acceptance Criterion Q % in 30 minutes 

 

Bridging:  

(1) Scientific bridging throughout the drug product development appears to be 

established based on the following reasons:  

 

(a) There are no formulation composition changes from the first prototype batches to 

the primary registration/to-be-marketed drug product batches. The formulation, 

manufacturing process and dosage strengths used in the pivotal clinical studies are 

identical to those of the proposed commercial drug product.  

 

(b) The drug product batches contain different drug substance sources (i.e.,  

and ScinoPharm), and different scale up batches from the mini-lab scale prototype 

tablets , lab-scale critical material attribute DoE tablets ), to 

registration batches ), showed very rapid and similar dissolution in multi-

pH media and QC medium.  The drug substance sources changes, manufacturing 

process and batch scale up appear not impacting the drug product dissolution 

behavior.  Note that the in vivo pharmacokinetics (PK) data information of drug 

product clinical batches containing different drug substance sources is under 

purview of the Office of Clinical Pharmacology (OCP). 

 

(2) Scientific bridging between the proposed drug product and the LD is pending on the 

PK data/information under the purview of OCP. 

 

RECOMMENDATION: 
From the Biopharmaceutics perspective, NDA 215500-ORIG-1 for the proposed drug 

product, IwilfinTM (Eflornithine Hydrochloride) Tablets, 192 mg, is recommended for 

approval.    
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Reviewer’s assessment: 

Considering the drug substance has high solubility, the drug product is an immediate 

release tablets, the change of drug substance source does not impact the drug product 

dissolution behavior, the overall dissolution method development and dissolution data 

support the acceptability of the proposed dissolution method (USP Apparatus II Paddle, 

50 rpm, 500 mL of 0.1 N HCl, 37oC) and acceptance criterion (Q= % in 30 minutes) as 

a QC test for the proposed drug product.  

 

Alternative administration method: The Applicant proposed an alternative administration 

for patients who are unable to, or prefer not to, swallow whole tablets, then the tablets 

may be chewed, or can be crushed then dissolved in/mixed with two tablespoons of liquid 

or soft food   Per the 

Applicant, the in vivo PK data of whole tablets under fasted and fed conditions and 

crushed tablets mixed into pudding under fasted conditions were collected in the phase 1 

clinical study USWM-FE-10019.  Note the PK data will be under purview of OCP.  

 

The comparative in vitro dissolution testing between the whole and crushed tablets in 

multi-pH media (i.e., 0.1 N HCl, pH 4.5 acetate buffer and pH 6.8 phosphate buffer) by 

using dissolution method of USP Apparatus II Paddle, 50 rpm, 500 mL of medium was 

also provided10. As results summarized in the following Table 5 and Figures 5-7, the 

whole and crushed tablets showed very rapid and similar dissolution in multi-media. Note 

that the stability of the crushed tablets and the determination of the compatibility of 

crushed tablets in soft food is under CMC purview.  

 

Table 5: Comparative Dissolution Results for Whole and Crushed Eflornithine Tablets 

(Primary Registration Batch 20332) 

(from M.3.2.P.2.2) 

 
 

 

                                                 
9 \\CDSESUB1\EVSPROD\nda215500\0001\m5\53-clin-stud-rep\531-rep-biopharm-stud\5311-ba-stud-
rep\uswm-fe1-1001\uswm-fe1-1001-synopsis.pdf  
10 \\CDSESUB1\EVSPROD\nda215500\0001\m3\32-body-data\32p-drug-prod\eflornithine-192-mg-
tablets-oral-corerx-pharmaceuticals-inc\32p2-pharm-dev\pharmaceutical-development-compatibility.pdf  
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Figure 5: Dissolution Profiles for Whole and Crushed Eflornithine Tablets in  

0.1 N HCl, n = 12 vessels each (from M.3.2.P.2.2) 

 
 

Figure 6: Dissolution Profiles for Whole and Crushed Eflornithine Tablets in  

pH 4.5 Acetate Buffer (50 mM), n = 12 vessels each (from M.3.2.P.2.2) 

 
 

Figure 7: Dissolution Profiles for Whole and Crushed Eflornithine 192 mg Tablets in  

pH 6.8 Phosphate Buffer (50 mM), n = 12 vessels each (from M.3.2.P.2.2) 

 
 

4.  Bridging:  

 

Per the Applicant, the drug substance source was changed during the pivotal phase 2 

clinical studies from NMTRC003 to NMTRC003b. The drug substance used in clinical 
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development (2015-2020, study NMTRC003, a predecessor study to study NMTRC003b) 

was supplied by  DMF ). The drug substance used in 

clinical studies NMTRC003b and NMTRC0014 (in 2021) and for commercial drug 

product batches (in 2022) was supplied by ScinoPharm (Taiwan, DMF ).   

 

Biopharmaceutics information request (IR) asking for the clarification and batch 

information was conveyed on 12/07/202211. The Applicant provided the acceptable 

response on 12/16/202212 and the Application Orientation Meeting (AOM, slides 44 to 

46). The clarification information is presented in Table 6 below.  

 

Table 6: Comparison of Eflornithine 192 mg Tablets Used in Clinical Program and  

CMC Registration Package 

(from 12/16/2022 submission and AOM slide 46) 
Drug Product Investigational from 

CPP 

Investigational from 

KCP 

To-be-marketed from 

USWM 

API source ScinoPharm
1
 

DMF  

 

DMF  

ScinoPharm 

DMF  

DP manufacturer 
2
 CoreRx 

CoreRx  

(no formulation or process 

change vs. KCP) 

Product Utilization in 

Relevant Clinical Studies 

NMTRC003  

(predecessor study to 

NMTRC003b)  

PK sub-study in 

NMTRC003b 

NMTRC003b 

USWM-FE-1001 

(Food effect) 

NMTRC014 (until 

2022) 

NMTRC014 (starting 

2022) 

Proposed Commercial 

Product 

CMC Registration 

Package Contribution 
N/A 

1 Primary Supportive 

Registration Batch 

Multiple Supporting 

CTM Batches 

2 Primary Registration 

Batches 

1 supporting development 

batch, serves as third 

Primary Registration 

batch  

Bridging Information 

Discussed in 2.7.1  

Study 3b Cross-over PK sub-study  

Report location: 5.3.5.1 Study 3b CSR, 

Appendix 16.5 

-- 

-- 

In Vitro Biowaiver Dissolution Comparison of 

tablets of both DS in three media (pH 1, 4.5, 6.8), 

performed in accordance with FDA Guidance 

(Waiver of In vivo Bioavailability and 

Bioequivalence Studies for Immediate Release 

Solid Oral Dosage Forms Based on a 

Biopharmaceutics Classification System)   

Report location:  3.2.P.2.2 
[1]
USWM’s understanding based on public records as discussed in NDA eSeq007 IR response.   

[2]
USWM’s understanding based on public records as discussed in NDA eSeq007 IR response.   

 

                                                 
11 \\CDSESUB1\EVSPROD\nda215500\0007\m1\us\112-other-correspondence\fda-information-request-
cmc-2022-12-07.pdf  
12 \\CDSESUB1\EVSPROD\nda215500\0007\m1\us\111-information-amendment\quality-information-
amendment-resp-to-fda-cmc-ir-2022-12-07.pdf  
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All clinical and registration/to-be-marketed batches were manufactured using the same 

manufacturing process. All the commercial batches  were manufactured 

using the final commercial formulation and the final manufacturing process and provided 

the stability data for the NDA. 

 

The batch size was scaled up during drug development, as (i) mini-lab scale prototype 

tablets ), (ii) lab-scale critical material attribute DoE studies ), (iii) 

registration batches ( .   

 

There are no formulation composition changes from the first prototype batches to the 

primary registration batches (as the composition presented in Table 10 below). The 

formulation, manufacturing process, and dosage strengths used in the pivotal clinical 

studies (NMTRC003b and NMTRC014) are identical to those for the proposed 

commercial drug product.   

 

Note that the drug product batches showed pH independent and very rapid then similar 

dissolution  and the QC medium (0.1 N HCl), so that  is considered 

acceptable for dissolution testing during the initial pharmaceutical development.  Other 

physicochemical comparison (i.e., assay, related compound, content uniformity, 

degradation products) is under CMC chemists’ purview.  

 

The comparative dissolution data of mini-lab scale products are presented in Table 11 

below by using the dissolution method of USP Apparatus II (Paddle), 50 rpm, 500 mL of 

  The comparative dissolution data of DoE batches are presented in Tables 12-14 

below by using the proposed dissolution QC method of USP Apparatus II (Paddle), 50 

rpm, 500 mL of 0.1 N HCl.   

 

From the results showed below, the mini-lab scale tablets and DoE tablets all showed 

very rapid and similar dissolution  and 0.1 N HCl.  Overall, itt appears the drug 

substance sources  and ScinoPharm), manufacturing process and batch scale up do 

not impact the drug product dissolution behavior.  
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APPENDIX 

Biopharmaceutics Information Request and Applicant’s Responses 

 
Biopharmaceutics IR (conveyed on 12/7/22): 

\\CDSESUB1\EVSPROD\nda215500\0007\m1\us\112-other-correspondence\fda-information-

request-cmc-2022-12-07.pdf  

(1) From information provided in M.2.5 and M.2.7.1, clarify if (i) Cancer Prevention 

Pharmaceuticals (CPP) is the original API source  with DMF , (ii) KC Pharma 

(KCP) is the second API source ScinoPharm with DMF .  

 

(2) Provide batch information of the drug product (batch # 15005, 15057, 15062, 16008, 16084, 

17051) used in clinical study NMTRC003b (Appendix 6.1 in M.2.7.1), e.g., composition, 

drug substance source, drug product manufacturing site, manufacturing date, etc.   

 

(3) Provide side-by-side comparison (composition, API source, drug product manufacturing site, 

manufacturing date, etc.) of the six clinical batches (batch # 15005, 15057, 15062, 16008, 

16084, 17051 used in clinical study NMTRC003b, Appendix 6.1 in M.2.7.1) vs. the 

registration batches (batch # 20112 containing drug substance from  and batch # 20332, 

20333, 21202 containing drug substance from ScinoPharm).   

 

(4) Provide complete dissolution data profiles (n=12) of the six clinical batches above in multi-

media (i.e., 0.1 N HCl, pH 4.5 and pH 6.8) if available.  

 

Applicant’s responses to the IR (submitted on 12/16/2022): 

\\CDSESUB1\EVSPROD\nda215500\0007\m1\us\111-information-amendment\quality-

information-amendment-resp-to-fda-cmc-ir-2022-12-07.pdf  
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