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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

_____________________________________________________________________________________________

Date: May 19, 2016

From: Ravindra K. Kasliwal, Ph.D.
CMC Reviewer
OPQ/ONDP/DNDP-II/Branch VI

Through: Danae D. Christodoulou, Ph.D.
Branch Chief, Branch VI, DNDP-II, ONDP/OPQ

Subject: Amendment to NDA 208054 CMC review.

This memorandum is to amend the CMC review #1 (date 29-Feb-2016) of NDA 208054 for Axumin, 
(fluciclovine F18) Injection for the following:

1. To clarify that the CMC commitment (dated 11-Jan-2011) that the applicant has made (to investigate 
the feasibility of reducing the amount of  impurity in the drug product.  Preliminary work 
will start soon and the company will aim to report the results of the development work to the Agency, 
and discuss and agree future steps, within 12 months of NDA approval) is not to be considered as a 
“PMC” as defined under 506B of the Act. This is because the currently approved limits for  
impurity have been assessed to be acceptable from a safety and efficacy perspective. However, since 
this impurity does not add any value to the drug product quality and is present in substantially large 
amounts relative to the mass of the radioactive drug substance, we would like the sponsor to either 
further reduce the amount of this impurity or to eliminate this impurity from the drug product. Based 
on relative risk to the patient we do not believe this should be categorized as a “PMC”. The CMC team 
would track the commitment upon receipt of the Applicant’s “Annual Report” submission. 

2. To record that the following final labeling and labels are acceptable from a CMC perspective:

Label for product made at Huntsman Cancer Institute:

Label for product made at PETNET:

Ravindra K. 
Kasliwal -S

Digitally signed by Ravindra K. Kasliwal -S 
DN: c=US, o=U.S. Government, ou=HHS, 
ou=FDA, ou=People, 
0.9.2342.19200300.100.1.1=1300089677, 
cn=Ravindra K. Kasliwal -S 
Date: 2016.05.19 11:26:44 -04'00'

(b) (4)

(b) (4)

(b) (4)
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

_____________________________________________________________________________________________

Date: March 31, 2016

From: Ravindra K. Kasliwal, Ph.D.
CMC Reviewer
OPQ/ONDP/DNDP-II/Branch VI

Through: Danae D. Christodoulou, Ph.D.
Branch Chief, Branch VI, DNDP-II, ONDP/OPQ

Subject: Amendment to NDA 208054 CMC review.

This memorandum is to amend the CMC review #1 (date 29-Feb-2016) of NDA 208054 
for Axumin [(fluciclovine F18) Injection for the following:

1. The final CMC recommendation in the review was “Approval (pending acceptable 
status for the manufacturing facilities)”. At the time of the review, a final 
recommendation for the facilities was not available regarding the cGMP status of the 
facilities listed in the NDA from the FDA district (s) through the Office of Process 
and Facilities. A final recommendation of that “the facilities are adequate for the 
operations proposed in the submission” (NDA) has now been received (see attached 
facility review 30-Mar-2016). On that basis, the final recommendation is now 
changed to “Approval” under section 505(d) of the Act for chemistry, 
manufacturing and controls.  

2. To revise the date that the firm committed to the CMC agreement to reduce the 
process impurity (  A typographical error was made 
regarding the date in the “Recommendation on Phase 4 (Post-Marketing) 
Commitments, Agreements, and/or Risk Management Steps, if Approvable” section 
of the executive summary. In CMC review # 1, the amendment date was noted as 11-
Jan-2011, while it should have been 11-Jan-2016, as submitted in the application. The 
review is amended to indicate that the date was 11-Jan-2016 for the amendment with 
the fulfilment date of 12 months from the date of approval of the NDA.

3. The technical information regarding the drug product container closure system from 
 was not provided and the applicant was asked to provide the technical 

and safety information regarding the container closure from  (see page # 
DP-79 in CMC review # 1). In the amendment submitted on 26-Feb-2016, the 
company will send the information directly to FDA (Thao Vu, RBPM)
on behalf of BED (NDA 208054) as they consider this information to be confidential. 
In an e-mail dated 10-Mar-2016,  submitted the necessary information, 
which shows that the  container closure is acceptable for use. 

The following information is not to be released under FOI or to the Applicant 
(Blue Earth Diagnostics):

Ravindra K. 
Kasliwal -S

Digitally signed by Ravindra K. Kasliwal -S 
DN: c=US, o=U S. Government, ou=HHS, 
ou=FDA, ou=People, 
0.9.2342.19200300.100.1.1=1300089677, 
cn=Ravindra K. Kasliwal -S 
Date: 2016.03.31 13:41:29 -04'00'

Danae D. 
Christodoulou -S

Digitally signed by Danae D  Christodoulou S 
DN: c US  o U S  Government  ou HHS  
ou FDA  ou People  
0 9 2342 19200300 100 1 1 1300132624  
cn Danae D  Christodoulou S 
Date: 2016 03 31 15:05 03 04'00'

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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The  container closure consists of following components:(b) (4)

(b) (4)

2 Page(s) has been Withheld in Full as b4 (CCI/TS) immediately following this page



Recommendation: 
NDA: Approval (pending acceptable status for the manufacturing facilities)

NDA 208054
Review # 1

Drug Name/Dosage Form AUXIMIN (Fluciclovine F 18 Injection) 
Strength 335-820 MBq/ml or 9-221mCi/ml at calibration date and time 
Route of Administration Intravenous
Rx/OTC Dispensed Rx
Applicant Blue Earth Diagnostic Ltd.

215 Euston Road
London  NW1 2BE, UK

US agent, if applicable Michelle Wilson, Ph.D., Expert Regulatory Strategist
Virtual Regulatory Solutions
U.S. Agent for Blue Earth Diagnostics
Mobile: 513 578 5671
Email: vrs_secure@vrsmail.com

SUBMISSION(S) REVIEWED DOCUMENT DATE DISCIPLINE(S) AFFECTED
Original 28-Sept-2015 All

Amendment 01-Oct-2015 All
Amendment 21-Oct-2015 EA
Amendment 25-Nov-2015 DP, ATL
Amendment 04-Dec-2015 DP
Amendment 11-Dec-2015 DS, DP, M, Facility
Amendment 15-Jan-2016 All
Amendment 19-Jan-2016 DS, M
Amendment 04-Feb-2016 M

Quality Review Team
DISCIPLINE REVIEWER BRANCH/DIVISION

Drug Substance (DS) Benjamin D. Stevens, Ph.D., 
M.P.H.

CDER/OPQ/ONDP/DNDAPI/NDBII

Drug Product (DP) Ravindra K. Kasliwal, Ph.D. CDER/OPQ/ONDP/DNDPII/NDPBVI
Process (MP) (Ravindra K. Kasliwal, Ph.D. 

as part of the drug product)
Microbiology (M) Eric K. Adeeku, Ph.D. CDER/OPQ/OPF/DMA/MABI

Facility Tony A. Wilson CDER/OPQ/OPF/DIA/IABIII
Biopharmaceutics N/A N/A

Regulatory Business Process 
Manager

Thao M. Vu, R.Ph. CDER/OPQ/OPRO/DRBPMI/RBPMBI

Application Technical Lead (ATL) Ravindra K. Kasliwal, Ph.D. CDER/OPQ/ONDP/DNDPII/NDPBVI
Laboratory (OTR) N/A N/A

ORA Lead Paul Perdue Jr. OGROP/ORA/OO/OMPTO/DMPTPO/
MDTP

Environmental Assessment (EA) James P. Laurenson, Ph.D. CDER/OPQ/ONDP































































OFFICE OF PHARMACEUTICAL QUALITY 
FILING REVIEW 

 

PRODUCT QUALITY MICROBIOLOGY FILING CHECKLIST 

NDA Number: 208054 Applicant: Blue Earth 
Diagnostics Ltd 

Letter Date:  September 28, 
2015 

Drug Name: Fluciclovine F 18 NDA Type: 505 (b) (1) Stamp Date: September 28, 
2015 

Dosage Form: Sterile Injection Reviewer: Eric K. Adeeku 

 

The following are necessary to initiate a review of the NDA application: 

 Content Parameter Yes No Comments 

1 Is the product quality microbiology information described 
in the NDA and organized in a manner to allow substantive 
review to begin? Is it legible, indexed, and/or paginated 
adequately?  

  eCTD 

2 Has the applicant submitted an overall description of the 
manufacturing processes and microbiological controls 
used in the manufacture of the drug product? 

   

3 Has the applicant submitted protocols and results of 
validation studies concerning microbiological control 
processes used in the manufacture of the drug product? 

   

4 Are any study reports or published articles in a foreign 
language?  If yes, has the translated version been included 
in the submission for review? 

   

5 Has the applicant submitted preservative effectiveness 
studies (if applicable) and container-closure integrity 
studies? 

  Product has expiry of 
10 h post synthesis  

6 Has the applicant submitted microbiological specifications 
for the drug product and a description of the test 
methods? 

  NMT  
endotoxins and must 
pass sterility testing 

7 Has the applicant submitted the results of analytical 
method verification studies? 

  Endotoxins and 
sterility testing 

(b) (4)



OFFICE OF PHARMACEUTICAL QUALITY 
FILING REVIEW 

 Content Parameter Yes No Comments 

8 Has the applicant submitted all special/critical 
studies/data requested during pre-submission meetings 
and/or discussions? 

   

9 If sterile, are extended post-constitution and/or post-
dilution hold times in the draft labeling supported by 
microbiological data? 

   

10 Is this NDA fileable?  If not, then describe why.    

 

Additional Comments:  

This NDA is fileable.  This is a sterile PET product with an expiry date of 10 h after synthesis.   No 
antimicrobial effectiveness test is required. 

For radiopharmaceutical products that are not administered intrathecally, the endotoxins specification 
is NMT 175 EU/V; where V is the maximum recommended dose in mL.  Therefore, since the proposed 
drug product specification is NMT , if the maximum dose of NMT 5 mL is administered to a 
patient, the endotoxin dose at the proposed endotoxins specification and maximum dose will be within 
the USP limit of NMT 175 EU/dose.  Testing method and validation data was provided. 

Sterility testing validation is also provided. 

 

Eric Adeeku, Ph.D. 

Microbiologist       

 

Jesse Wells, Ph.D. 

Microbiology Secondary Reviewer 

 

 

(b) (4)




