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Introduction 
Summary 

An organized effort by the Society of Nuclear Medicine’s Future Tracer Task Force (FTTF), Clinical Trials Network (CTN) and 
Radiopharmaceutical Science Council (RSC), to collect a current,  comprehensive, and accessible online database containing: 
 

• Location and contact information for all commercial and academic cyclotrons in the United States. 
• All PET radiopharmaceuticals currently produced at each of the 48 academic/research PET radiopharmaceutical chemistry laboratories      
in the United States.  For each radiopharmaceutical produced, the database tracks the frequency of production and the regulatory 
mechanism under which the radiopharmaceutical is utilized. 
• PET radiopharmaceuticals produced by commercial vendors, available for use in clinical trials. 
The CTN has built a Google Maps-based  online Database Reporting Tool (DaRT) to query and extract information from the database.  
Access to the database is granted to all institutions providing their data, as well as those pharmaceutical companies and commercial 
biomarker developers who are members of the CTN.  Each academic research site has editing capability associated with its own data, and 
will be asked, annually, to update their database entries to keep the database current. 
 

Motivation 
The field of Positron Emission Tomography is in a period of rapid evolution.  Several commercial biomarker developers have PET tracers in 
the clinical trial pipeline.  Pharmaceutical companies are integrating PET imaging into their clinical trials at an increasing rate, and recent 
FDA requirements are driving a new regulatory paradigm.  The motivations for developing this online database are as follows: 
• To provide a current snapshot of US PET radiopharmaceutical production to assess trends and acceptance of newer PET 
radiopharmaceuticals. 
• To facilitate the logistical challenge of identifying manufacturing sites for single and multicenter clinical trials. 
• To help academic sites find colleagues and institutions who may be able to share expertise. 
• To facilitate the organized expansion of radiopharmaceutical production capabilities in the US. 
• To help academic/research sites identify collaborators for clinical trials and research projects. 
 

Summary Results 
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Future Directions 
•  Expand the geographic extent to include the 

remainder of North America, Europe, Asia, Australia, 
and South America.  Europe, Australia,  and Canada 
data collection is already underway. 

•  “Internationalization” of regulatory mechanism 
categories to more accurately reflect the regulatory 
milieu. 

•  Enhance search capabilities of DaRT 
•  Include cyclotron make and model in the data 

collected. 
•  Allow for selection of multiple “regulatory 

mechanisms” for each radiopharmaceutical, 
permitting more accurate assessment of the clinical, 
clinical research, and preclinical use of each 
radiopharmaceutical. 

•  Implement annual e-mail communication to each site 
requesting an update on their production status;  track 
and report the “Date of Last Update”. 

•  Other suggestions are welcome!! 
 

By our count, there are currently 150 cyclotron sites producing PET radiopharmaceuticals in the United 
States.  100 of the cyclotron sites are commercial operations, while 50 are academic/research sites.  
Commercial cyclotron data was provided by the vendors themselves.  Academic sites provided their 
information to us through the survey described in the methodology section. Of these 50 academic/
research sites, 13 are “hybrid” sites where the academic  sites are partnering with commercial 
manufacturers.    
 
 

PET Cyclotrons and Radionuclide Production  
 

With the role of PET radiopharmaceuticals in clinical trials 
expanding, identifying manufacturing sites is imperative. This 
information could potentially be utilized in coordinating 
multicenter clinical trials.    
 

The US produces a variety of PET radionuclides.  Using DaRT reporting tool, 
users can identify which institutions produce a radionuclide of interest and the 
frequency at which the radionuclide is produced.   
 

GEOGRAPHICAL DISTRIBUTION OF 
PET CYCLOTRONS IN THE US 

Note:  Some academic 
sites are “hidden” behind 
the red commercial pins 
because of the scale of the 
displayed map.  The actual 
data in the database, we 
believe, is complete. 

Radiopharmaceutical Production  

16 of the most commonly 
made PET 
radiopharmaceuticals by 
academic sites, with 
production  frequency. Those 
not making FDG are 
purchasing it commercially.  
The database tracks over 
100 different 
radiopharmaceuticals. 

The regulatory mechanisms 
exercised for the 16 most 
c o m m o n l y m a d e P E T 
radiopharmaceuticals by 
academic sites.  At present, 
the database only tracks the 
most rigorous mechanism.  
Future implementations will 
i nc lude a l l regu la to ry 
mechanisms used for each 
radiopharmaceutical. 

Sample DaRT search for sites 
producing [C-11]PIB.  Clicking on 
a pin, or selecting a site on the left 
accesses the site’s full data 
profile, with radionuclides, 
radiopharmaceuticals, production 
frequencies, and contacts. 

  

HISTORY 
This project was initiated by the SNM’s Molecular Imaging Center of 
Excellence (now Center for Molecular Imaging Innovation and 
Translation-CMIIT) in 2010 through a web-linked survey from the 
FTTF. Over 100 sites worldwide responded, but under conditions of 
anonymity.  Collated results were published in MI Gateway Volume 
4:3, 2010. 

 Parallel, but independent with this initial data collection effort, the 
SNM’s CTN was building an on-line database to store 
radiopharmaceutical production data for those sites manufacturing 
radiopharmaceuticals for CTN clinical trials. Based upon the 
enthusiastic response to the initial survey, interest by pharma who 
saw value in the compilation of this data, and support from the SNM, 
it was decided that the two efforts should merge into a single, 
sustainable project to create a complete and current snapshot of PET 
radiopharmaceutical production in the US. 

DATA COLLECTION 
The data collection process required three initial steps: 
1. Identification of all academic, research, and commercial cyclotrons 
and radiochemistry laboratories in the US. 
2. Identification of the best contact person with complete knowledge of 
current radiochemistry production for each site. 
3. Sending the survey form to the contact person at each site, and 
hounding them mercilessly until they sent back the completed form. 
 

Methodology 
The survey form was designed to collect 4 critical pieces of information from each site: 
1. Radiopharmaceuticals currently produced. 
2. Frequency with which the radiopharmaceuticals are produced. 
3. The most rigorous regulatory mechanism under which they are produced. 
4. Site’s ability to distribute the radiopharmaceutical outside the institution. 
 
In those cases where multiple radiochemistry chemistry laboratories existed at a single institution, 
the radiochemistry data was bundled into a single site. 
 Additional information was collected on radionuclide production: 

1.  Radionuclides currently under production. 
2.  Frequency with which these radionuclides are produced. 

All data was entered into the CTN database by CTN staff and volunteers, and checked for 
accuracy.  The database and associated reporting tool (DaRT) were developed by the Clinical 
Trials Network with guidance and assistance from the University of Iowa.   The database is a 
web-based application.  The reporting tool is a Flex.net application which sits on top of the 
database.  It has a Google map interface for display of data with five fields for queries (facility 
type, radiopharmaceutical, scanner, regulatory status, and state).  Results from sample queries 
are presented above in the results section. 
 
Access to DaRT is granted to sponsors of CTN and any radiopharmaceutical manufacturing sites 
who provided data to the database.   
  
 

C-11 C-11 Cu F-18 F-18
[C-11] PBR28 [C-11]JHU75528 [Cu-61]ATSM [F-18] 9-[(18)F]fluoropropyl-(+)-

dihydrotetrabenazine
[F-18]16-beta-fluoro-5alpha-
dihydrotestosterone

[C-11]ABP688 [C-11]laniquidar [Cu-62] Cu-ETS
[F-18]2-[2-
(dimethylaminomethyl)phenylthio]-5-
fluorophenylamine

[F-18]Fluoro-Thymidine

[C-11]Acetate [C-11]leucine [Cu-64] Ch12.18 [F-18]4-FDG [F-18]Fluorocholine
[C-11]AFM [C-11]LY2795050 [Cu-64] RGD peptide [F-18]4-Me-FDG [F-18]Fluorodeoxyglucose

[C-11]Altropane [C-11]M100907 [Cu-64]/[Cu-62]ATSM [F-18]9-fluoropropyl-
(+)dihydrotetrabenazine [F-18]Fluorodopamine

[C-11]arachidonic acid [C-11]MENET [Cu-64]Rituximab [F-18]Altanserin [F-18]Fluoroethyldiprenorphine

[C-11]carbon monoxide [C-11]Methionine [Cu-64]Sar-RGD [F-18]Annexin V
[F-
18]Fluoroethylpyridinylphenoxya
nilide

[C-11]Carfentanil [C-11]Methylphenidate [F-18]Antibodies [F-18]Fluoroethylspiperone

[C-11]CFT [C-11]methylreboxetine Ga [F-18]AV133 [F-18]FluoromethylNER-D(2)

[C-11]CFT [C-11]metomidate [Ga-66]DOTA-RGD [F-18]AZD4694 [F-18]Fluoromisonidazole

[C-11]Choline [C-11]Morphine [Ga-68]DOTA-NOC [F-18]BAY [F-18]fluoropaclitaxel

[C-11]CUMI [C-11]Morphine [Ga-68]DOTA-TATE [F-18]Benz (Melanoma) [F-18]FluoroPIB[AV-45 - 
Florbetapir]

[C-11]Deprenyl [C-11]mQNB [Ga-68]DOTA-TOC [F-18]BMS747158 [F-18]FluoroPIB[GE]
[C-11]Diprenorphine [C-11]MRB [F-18]D-FAC [F-18]FMAU

[C-11]docetaxel [C-11]NNC I-124 [F-18]Desmethoxyfallypride(DMFP) [F-18]FMDHT (And rec, 
Prostate Can)

[C-11]docosahexaenoic acid [C-11]NNC [I-124]Annexin V [F-18]DPA714 [F-18]6-FMT

[C-11]DPA713 [C-11]P943 [I-124]Antibodies [F-18]DS9 [F-18]FP-TZTP

[C-11]DSAB [C-11]Palmitate [I-124]Epidepride [F-18]DTBZ [F-18]FPEB
[C-11]DTBZ [C-11]palmitic acid [I-124]FIAU [F-18]EF-5 [F-18]FPPRGD2
[C-11]DTBZ [C-11]PBR28 [I-124]MIBG [F-18]Estradiol [F-18]FSB
[C-11]elacridar [C-11]PE21 [I-124]MIBG [F-18]F-Deoxycytidine [F-18]FSPG
[C-11]erlotinib [C-11]phenytoin [I-124]PUH71 [F-18]F-FDHT [F-18]FTC-146
[C-11]FLB457 [C-11]PHNO [I-124]PUH71 [F-18]FACBC [F-18]Galacto-RGD
[C-11]Flumazenil [C-11]PIB [F-18]Fallypride [F-18]L_FMAU

[C-11]flumazenil [C-11]PK-11195 N-13 [F-18]FAP (2-FA) [F-18]L-FAC

[C-11]FMZ [C-11]PMP [N-13]NH3 [F-18]FAZA [F-18]L-FMAC
[C-11]Glucose [C-11]Raclopride [F-18]FBR [F-18]Mefway

[C-11]Glucose [C-11]SB207145 O-15 [F-18]FCWAY [F-18]ML-10

[C-11]GR103545 [C-11]SCH23390 [O-15]CO2 [F-18]FDDNP [F-18]ML10
[C-11]GSK189254 [C-11]SN-38 Irinotecan [O-15]Oxygen [F-18]FDOPAMINE [F-18]MPPF
[C-11]GSK215083 [C-11]tariquidar [O-15]Water [F-18]FETO [F-18]Nifene

[C-11]Harmine [C-11]thymidine [F-18]FHBG [F-18]Setoperone

[C-11]HOMADAM [C-11]Verapamil Tc-94m [F-18]FHPG [F-18]SO402

[C-11]Hydroxyephedrine [C-11]WAY-100635 [Tc-94m]Sestamibi [F-18]FIAU [F-18]STX
[F-18]FLET [F-18]THK523

Zr-89 [F-18]Fluoride

[Zr-89]monoclonal 
antbodies

The complete list of all the 
radiopharmaceuticals reported. 


