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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 

 
 

PHARMACOLOGY/TOXICOLOGY NDA REVIEW AND EVALUATION 
 

Application number: 203-155 

Supporting document/s: 001 

Applicant’s letter date: December 12, 2011 

CDER stamp date: December 12, 2011 

Product: Choline C 11 Injection 

Indication:  

 

 

 

Applicant: Mayo Clinic PET Radiochemistry Facility 

Review Division: Medical Imaging 

Reviewer: Ronald Honchel, Ph.D. 

Supervisor/Team Leader: Adebayo Laniyonu, Ph.D. 

Division Director: Dwaine Rieves, M.D. 

Project Manager: Alberta Davis-Warren 

 
Disclaimer 
 
Except as specifically identified, all data and information discussed below and 
necessary for approval of NDA 203-155 are owned by Mayo Clinic or are data for which 
Mayo Clinic has obtained a written right of reference. 
Any information or data necessary for approval of NDA 203-155 that Mayo Clinic 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 
203-155. 
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1.3.3 Labeling 
 
Sponsor’s Proposed Version: 

8.1 Pregnancy 
Pregnancy Category C 

   It is  not 
known whether Choline C 11 Injection can cause fetal harm when administered to a 
pregnant woman or can affect reproduction capacity.  Choline C 11 Injection should be 
given to a pregnant woman only if clearly needed. 

Recommended Version: 
8.1 Pregnancy 

Pregnancy Category C 
It is not known whether Choline C 11 Injection can cause fetal harm when 
administered to a pregnant woman or can affect reproduction capacity.  Animal 
reproduction studies have not been conducted with Choline C 11 Injection.  All 
radiopharmaceutical, including Choline C 11 Injection, have a potential to cause 
fetal harm.  The likelihood of fetal harm depends on the stage of fetal 
development and the magnitude of the radiopharmaceutical dose.  Assess 
pregnancy status before administering Choline C 11 Injection to a female of child 
bearing potential. 

 
Sponsor’s Proposed Version: 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

Recommended Version: 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 
Long term studies have not been performed to evaluate the carcinogenic 
potential of Choline C 11 Injection.  The mutagenic potential of Choline C 11 
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Injection has not been adequately evaluated; however, any radiopharmaceutical 
including Choline C 11 Injection has the potential to be mutagenic.  The effect of 
Choline C 11 Injection on fertility has not been evaluated. 

2 Drug Information 

2.1 Drug 
 
Generic Name: N/A 
 
Code Name: N/A 
 
Chemical Name: N-Methyl 11C Choline Chloride  
 
Molecular Formula/Molecular Weight: [C5H14NO] · Cl- /139.63  
 
Structure: 
 

 
 
Pharmacologic Class: Radioactive Diagnostic Agent 
 

2.2 Relevant INDs, NDAs, BLAs and DMFs 
None. 

2.3 Drug Formulation 
Sterile saline solution 

2.4 Comments on Novel Excipients 
None. 

2.5 Comments on Impurities/Degradants of Concern 
See the Integrated Summary section. 

2.6 Proposed Clinical Population and Dosing Regimen 
A single intravenous dose of 10-20 mCi 11C choline chloride (up to 2 µg mass dose of 
combined labeled and unlabeled choline) will be administered to patients in order to 
identify  prostate cancer recurrence in 
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File name: 5_Pharmacology_Toxicology Filing Checklist for NDA_BLA or Supplement 
010908 

NDA Number: 203-155 Applicant: Mayo Clinic PET 
Radiochemistry Facility 

Stamp Date: December 12, 
2011 

Drug Name: [11C] Choline 
Injection 

NDA Type: 505(b)2  

 
On initial overview of the NDA/BLA application for filing:  
  

 
 

Content Parameter 
 

Yes
 

No
 

Comment 
1 Is the pharmacology/toxicology section 

organized in accord with current regulations 
and guidelines for format and content in a 
manner to allow substantive review to 
begin?   

  

N/A.  As a 505(b)2 application the Sponsor 
is relying on publically available literature 
(which they have provided) and previous 
findings by FDA that injection of [11C] 
Choline is safe and effective.   

2 
 
Is the pharmacology/toxicology section 
indexed and paginated in a manner allowing 
substantive review to begin?  

 
  

 
N/A (see above). 

 
3 

 
Is the pharmacology/toxicology section 
legible so that substantive review can 
begin?  

 
 

 
 

 
N/A (see above). 

 
4 

 
Are all required (*) and requested IND 
studies (in accord with 505 b1 and b2 
including referenced literature) completed 
and submitted (carcinogenicity, 
mutagenicity, teratogenicity, effects on 
fertility, juvenile studies, acute and repeat 
dose adult animal studies, animal ADME 
studies, safety pharmacology, etc)? 

X 
 

 
 

 
 

 
5 

 
If the formulation to be marketed is 
different from the formulation used in the 
toxicology studies, have studies by the 
appropriate route been conducted with 
appropriate formulations?  (For other than 
the oral route, some studies may be by 
routes different from the clinical route 
intentionally and by desire of the FDA). 

 
 

 
 

 
N/A. 

 
6 

 
 

Does the route of administration used in the 
animal studies appear to be the same as the 
intended human exposure route?  If not, has 
the applicant submitted a rationale to justify 
the alternative route? 

 
 

 
 

 
N/A. 

7 Has the applicant submitted a statement(s) 
that all of the pivotal pharm/tox studies 
have been performed in accordance with the 
GLP regulations (21 CFR 58) or an 
explanation for any significant deviations? 

 
 

 
 

N/A. 
 

8 Has the applicant submitted all special 
studies/data requested by the Division 
during pre-submission discussions? 

  

 
N/A. 
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Content Parameter 

 
Yes

 
No

 
Comment 

9 Are the proposed labeling sections relative 
to pharmacology/toxicology appropriate 
(including human dose multiples expressed 
in either mg/m2 or comparative 
serum/plasma levels) and in accordance 
with 201.57? 

 X 

 
The nonclinical portion of the labeling 
requires minor editing. 
 

10 Have any impurity – etc. issues been 
addressed?    (New toxicity studies may not 
be needed.)  X 

 
Information on potential impurities was not 
provided in the submission.  Nonclinical 
will be relying on CMC to identify any 
potential impurity issues. 
 

11 Has the applicant addressed any abuse 
potential issues in the submission?   

 
N/A. 
 

12 If this NDA/BLA is to support a Rx to OTC 
switch, have all relevant studies been 
submitted? 

  

 
N/A. 
 

 
IS THE PHARMACOLOGY/TOXICOLOGY SECTION OF THE APPLICATION 
FILEABLE? ____Yes____ 
 
If the NDA/BLA is not fileable from the pharmacology/toxicology perspective, state the reasons 
and provide comments to be sent to the Applicant. 
 
 
 
 
 
 
 
 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
 
 
 
 
 
 
Reviewing Pharmacologist      Date 
 
 
Team Leader/Supervisor      Date 
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