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Section 1 – General  

Cyclotron and Processing Licence 

The cyclotron, located at the Health Sciences Centre, Nuclear and Molecular Medicine Facility, is a federally 
regulated Class II prescribed equipment that produces radioactive isotopes for Newfoundland and Labrador (NL) 
Health Services’ Medical Imaging department. The Canadian Nuclear Safety Commission (CNSC) is a federal 
regulatory agency that issues licences to those who successfully complete the application process.  
 
Licence Specifics  
Licence #            Licence Type                      Use Type                                   
13124-9-26.6                                             Production Accelerator (Cyclotron)                                 616 
 
Radiation Safety Program Organization 
 
Applicant Authority:   Kenneth Baird   Vice President  - Transition              
___________________________________________________  
Signing Authority:    Julio Panama   Program Radiation Safety Officer 
 
Corporate Radiation Safety Officer:  Kayla Stokes   
 
Program Radiation Safety Officer:  Julio Panama 
 
Radiopharmaceutical Sciences Organization 
 
Director of Medical Imaging:  Tony Poole   
 
Manager, Radiopharmaceutical Sciences Julio Panama 
And Cyclotron Operations   
 
Public Disclosure Program 
 
The CNSC requires NL Health Services to have a public information and disclosure program for the operation of the 
cyclotron and processing facility (Radiopharmaceutical Sciences). The purpose of the program is to provide 
transparency to stakeholders with regards to radiation safety of staff, the public and the environment. 
 

Corporate Radiation Safety Committee 

The Corporate Radiation Safety Committee, CRSC, reports and provides recommendations to Executive 
Management with respect to the oversight of the Radiation Safety Program for NL Health Services.  
 
The Corporate Radiation Safety Committee met four times in 2023 to discuss radiation safety issues along with 
approving recommended radiation safety program changes. The committee consists of a variety of stakeholders 
who work with ionizing radiation from around NL Health Services. 
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Radiation Safety Administration and Operations Group 

The Radiation Safety Administration and Operations Group consists of the Radiation Safety Officers throughout NL 
Health Services, who work collaboratively to manage the administration and operations of the Radiation Safety 
Program.  
 
In total, three meetings were held during the calendar year. The meetings were chaired by the NL Health Services 
Corporate Radiation Safety Officer. 
 

Cyclotron Radiation Safety Group 

The Radiopharmacy Radiation Safety Group was created in December 2021 to improve the radiation safety culture 
in the department. The workgroup is led by the Program Radiation Safety Officer and consists of employees of the 
Radiopharmaceutical Sciences team.  
 
In total, three meetings were held and chaired by the Program Radiation Safety Officer during the reporting 
period. 

Authorized Users and Training 

Authorized users are those who are required to be registered to use nuclear substances and radiation emitting 
devices under federal regulations. Authorized users include technologists, managers, scientists, and support staff 
such as trades-workers who work directly with ionizing radiation.  

General Summary of Authorized Users 
  

General Summary of Authorized Users 

Radiopharmaceutical Sciences Nuclear Energy Workers 10 

Radiopharmaceutical Sciences Non-Nuclear Energy Workers 1 

Infrastructure Support Nuclear Energy Workers 1 

 
Training is available to all authorized users in a variety of formats.  
 
General radiation safety orientation training is available through the NL Health Services Learn e-learning system, 
and specialized training is given as on the job training specific to the tasks being performed. Refresher training is 
required every three years and is monitored by the Radiation Safety Office and the Radiopharmacy Quality 
Assurance program. It is the responsibility of the manager to ensure training is completed. All required training for 
authorized users in the Radiopharmaceutical Sciences was up to date during the 2023 calendar year.  
 
Job duty specific training is provided by standard operating procedures, live demonstrations, presentations, and 
on-the-job exercises that have been developed by the radiation safety office in conjunction with the managers and 
subject matter experts.  
 
Classroom and/or e-learning training is provided for those requiring Transport of Dangerous Goods for Shipping 
and Receiving of Class 7 Radioactive Material.  
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Incidents 

The following incidents from the cyclotron licence were reported to regulatory authorities in 2023. 
 

Incidents Reported to the Regulatory Authorities 2023 

Unplanned power failures 1 

Planned power failures 1 

Equipment failures 0 

Unplanned service outage 0 
Action level exceeded 0 

 

Disclosures 

Annual disclosure of the Annual Compliance Report and Cyclotron Public Disclosure Program Report were made 
available via the Eastern Health website within the targeted disclosure times. 
 

Waste Management 

The primary disposal method for radioisotopes is to store them onsite until radioactive decay reaches background 
levels. Then, the waste may be disposed of through the normal hospital waste systems. There were no amounts 
released to the environment that exceeded the regulatory limits. 
 

Inspections 

The cyclotron facility was not inspected by regulatory authorities in 2023, however one standard internal audit was 
performed in May 2023. 
 
All findings identified during the internal audit have been corrected. 

 

Section 2 – Personnel Dosimetry 

Radiation exposure reports for all workers are kept well below the regulatory limits. Regulatory limits for nuclear 
energy workers (N.E.W) and the non-nuclear energy workers (general public) can be found in the tables below. 
Regulatory limits vary between whole body radiation monitoring and extremity (hand) radiation monitoring.  
 
The organization has a policy of setting investigation levels that trigger an investigation if a reading exceeds the 
normal values expected for the group. These investigation levels are still well below the regulated limits but allow 
the program to monitor work practices and workload changes that may require revisions.  
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PHA-RPS Whole Body TLD Readings March 2023 to December 2023 

Upper Regulatory Limit: Nuclear Energy Worker = 50mSv/yr Non-Nuclear Energy Worker 
(General Public) = 1mSv/yr 

Classification 

# of Non-
Nuclear 
Energy 

Workers 

# of 
Nuclear 
Energy 

Workers 

Numbers of Workers in Each Dose Category 

Below 
Detectable 

Limits 
(BDL) 

0.1 and < 
0.5 (mSv) 

< 0.5 and 
< 1 (mSv) 

> 1.0 and 
< 5.0 
(mSv) 

Maximum 
Individual 

Dose 
(mSv) 

Average 
Dose 
(mSv) 

Production - 10 - 6 4 - 1.42 0.6 

Office 1 - 1 - - - BDL BDL 

Support - 1 - 1 - - 0.11 0.11 

         
PHA-RPS EXTREMITY TLD Readings March 2023 to December 2023 

Upper Regulatory Limit: Nuclear Energy Worker = 
500mSv/yr 

Non-Nuclear Energy Worker 
(General Public) = 50mSv/yr 

Classification 

# of Non-
Nuclear 
Energy 

Workers 

# of 
Nuclear 
Energy 

Workers 

Numbers of Workers in Each Dose Category 

0 and < 10 
(mSv) 

10 and < 
50 (mSv) 

< 50 and 
< 100 
(mSv) 

> 100 
(mSv) 

Maximum 
Individual 

Dose 
(mSv) 

Average 
Dose 
(MSv) 

Production - 10 8 2 - - 11.73 5.2 

Office 1 - 1 - - - - - 

Support - 1 1 - - - BDL BDL 

                  

 

Section 3 – Cyclotron Facility 

Operations 

• The facility is fully operational and supplies the Nuclear and Molecular Medicine Program with 18F-FDG 
and 68Ga-DOTATATE for the Positron Emission Tomography (PET) Centre.  

 
• The cyclotron workload was within the regulated operating parameters for the facility during the calendar 

year. 
 

• The production output of 18F decreased by nearly 3% from the previous reporting period. 
 

• The preparation of 68Ga increased by nearly 138% from the previous reporting period. 
 

• The cyclotron, and facility was shut down for preventive maintenance from July 24 to August 6, 2023. 
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Cyclotron Workload 

 
Cyclotron Workload 2023 

Reaction Product 
Typical Yield, 

EOB 
 (mCi/µA) 

Number of 
Targets used for 

production 

Total Operation 
(hours) 

Total Yield  
(GBq) 

18O (p,n) 18F 18F  240  2 165 17834  
16O (p,α) 13N 13NH3  38  1 0  0  
14N (,α) 11C  CO2  120  1 0  0 

 

Annual Compliance Report 

The annual compliance report for 2023 encompassing from March 17, 2023, to December 31, 2023, was submitted 
to the CNSC in May 2024. The details of the annual compliance report in its entirety are located throughout this 
document.  
 

Facility 

On April 1, 2023, the four former regional health authorities, including Eastern Health and the Newfoundland and 
Labrador Centre for Health Information were amalgamated to become NL Health Services, a single provincial 
health authority (PHA). During the transition, information regarding the cyclotron and processing facility and public 
disclosure protocol continues to be available via the Eastern Health website. 

Section 4 – Public Disclosure Program 

Program Review 

All information for the program can be found on the Eastern Health website:  

https://mi.easternhealth.ca/miservices/nuclear-and-molecular-medicine/cyclotron-and-processing-facility/ 

A summary of the public disclosure protocol can be found in Appendix A of this report. 

 

 

 

 

 

 

 

 

 

 

https://nlhealthservices.ca/
https://mi.easternhealth.ca/miservices/nuclear-and-molecular-medicine/cyclotron-and-processing-facility/
https://mi.easternhealth.ca/miservices/nuclear-and-molecular-medicine/cyclotron-and-processing-facility/


   Radiopharmaceutical Sciences 
Document ID 
and Revision:  SAF-RT-001.3     Rev. 1 

Effective Date:   
NL Health Services – Radiopharmaceutical Sciences Radiation Safety Public 
Disclosure Program Report - 2023 

Page:   9 of 17 
CONFIDENTIAL 

 
Program Communications 

Communications for the program information, website updates and public disclosures included: 
 

Communication Audience 

The Cyclotron and processing facility webpage continues to be promoted and 
available via the main page of the external Medical Imaging Program website.  
(March 17, 2023 to December 31, 2023 and ongoing) 

Public 

External website updates to the following sections of the Cyclotron and 
processing facility webpage: 

• Public disclosure protocol: Reports that are communicated via the 
public disclosure protocol. 

• Additional information: Routine preventative maintenance period and 
loss of utility occurrence date (2023). 

(September 7, 2023) 

Public 

The reports and resources sections were updated via the external Cyclotron 
and processing facility webpage: 
Reports 

• Eastern Health – Radiopharmaceutical Sciences Radiation Safety 
Public Disclosure Program Report (January 1, 2022 to March 17, 2023) 
(PDF) 

o Appendix A: Public Disclosure Protocol (PDF) 
o Appendix B: Public Disclosure Summary 2022 (PDF) 

(August 4, 2023) 

Public 

External website updates to the following sections of the Cyclotron and 
processing facility webpage: 

• Facility updates section: 300th clinical production of 18F-FDG. 
• Routine preventative maintenance section: General and update to 

routine preventative maintenance period (2023). 
(March 28, 2023) 

Public 

Internal Communications: 
• FDG Program – August 29, 2023 
• FDG Program Update – September 1, 2023 
• FDG Program Update – September 5, 2023 
• FDG Program Update  - September 13, 2023 
• FDG Program Update – September 21, 2023 
• Scheduled Interruption of PET/CT Service – December 12, 2023 

 

Internal  

 

Public Feedback & Response 

The public information and disclosure program is committed to public evaluation and program improvement. Any 
questions, concerns, views, or suggestions from the public are directed to the Radiation Safety Officer. Any media 
inquiries are directed to NL Health Services’ Media Relations Manager, who works with the appropriate subject 
matter experts to provide information and/or to facilitate interviews.  
 
All feedback is used to improve the public disclosure program. All changes to the program will be made with the 
public’s views and interests in mind. 
 

https://mi.easternhealth.ca/miservices/nuclear-and-molecular-medicine/cyclotron-and-processing-facility/
https://mi.easternhealth.ca/
https://mi.easternhealth.ca/miservices/nuclear-and-molecular-medicine/cyclotron-and-processing-facility/
https://mi.easternhealth.ca/miservices/nuclear-and-molecular-medicine/cyclotron-and-processing-facility/
https://mi.easternhealth.ca/miservices/nuclear-and-molecular-medicine/cyclotron-and-processing-facility/
https://mi.easternhealth.ca/miservices/nuclear-and-molecular-medicine/cyclotron-and-processing-facility/
https://mi.easternhealth.ca/wp-content/uploads/sites/30/2023/08/SAF-RT-001.2_-Eastern-Health-Radiopharmaceutical-Sciences-Radiation-Safety-Public-Disclosure-Program-Report-2022_Rev1-002.pdf
https://mi.easternhealth.ca/wp-content/uploads/sites/30/2023/08/SAF-RT-001.2_-Eastern-Health-Radiopharmaceutical-Sciences-Radiation-Safety-Public-Disclosure-Program-Report-2022_Rev1-002.pdf
https://mi.easternhealth.ca/wp-content/uploads/sites/30/2023/08/SAF-RT-001.2_-Eastern-Health-Radiopharmaceutical-Sciences-Radiation-Safety-Public-Disclosure-Program-Report-2022_Rev1-002.pdf
https://mi.easternhealth.ca/wp-content/uploads/sites/30/2022/08/QAS-PT-007_Cyclotron-and-Processing-Facility-Public-Information-Disclosure-Protocol-PIDP_Rev2-1.pdf
https://mi.easternhealth.ca/wp-content/uploads/sites/30/2023/08/SAF-RT-002.2_Eastern-Health-Annual-Radiation-Public-Disclosure-Report-Summary-2022_Rev1-002.pdf
https://mi.easternhealth.ca/miservices/nuclear-and-molecular-medicine/cyclotron-and-processing-facility/
https://mi.easternhealth.ca/miservices/nuclear-and-molecular-medicine/cyclotron-and-processing-facility/
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No public feedback or media inquiries (related specifically to items that are communicated via the public disclosure 
protocol) were received in 2023.  
 
NL Health Services did not receive any media inquiries related to cyclotron operations during this reporting period. 
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APPENDIX A – Public Disclosure Protocol 
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APPENDIX B – Public Disclosure Summary 2023 
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APPENDIX C – Additional Resources 

 

Topic Resource 

Introduction to Radiation 
Canadian Nuclear Safety Commission  

 
http://nuclearsafety.gc.ca/eng/resources/radiation/index.cfm  

Radiation Doses 

Canadian Nuclear Safety Commission  
 

http://nuclearsafety.gc.ca/eng/resources/radiation/introduction-
to-radiation/radiation-doses.cfm  

Isotope Disposal Limits 

Canadian Nuclear Safety Commission  
 

REGDOC 1.6.1 Appendix R  
 

http://www.nuclearsafety.gc.ca/pubs_catalogue/uploads/REGDOC
-1-6-1-Licence-Application-Guide-Nuclear-substances-and-

Radiation-Devices-version2-eng.pdf  

Public Information Program 

Canadian Nuclear Safety Commission 
 

REGDOG 3.2.1 
 

https://nuclearsafety.gc.ca/eng/acts-and-regulations/regulatory-
documents/published/html/regdoc3-2-1/index.cfm  

Federal Radiation Safety 
Oversight 

Canadian Nuclear Safety Commission Oversight Report  
 

http://www.nuclearsafety.gc.ca/eng/the-
commission/meetings/cmd/pdf/CMD18/CMD18-M32.pdf  

 

http://nuclearsafety.gc.ca/eng/resources/radiation/index.cfm
http://nuclearsafety.gc.ca/eng/resources/radiation/introduction-to-radiation/radiation-doses.cfm
http://nuclearsafety.gc.ca/eng/resources/radiation/introduction-to-radiation/radiation-doses.cfm
http://www.nuclearsafety.gc.ca/pubs_catalogue/uploads/REGDOC-1-6-1-Licence-Application-Guide-Nuclear-substances-and-Radiation-Devices-version2-eng.pdf
http://www.nuclearsafety.gc.ca/pubs_catalogue/uploads/REGDOC-1-6-1-Licence-Application-Guide-Nuclear-substances-and-Radiation-Devices-version2-eng.pdf
http://www.nuclearsafety.gc.ca/pubs_catalogue/uploads/REGDOC-1-6-1-Licence-Application-Guide-Nuclear-substances-and-Radiation-Devices-version2-eng.pdf
https://nuclearsafety.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc3-2-1/index.cfm
https://nuclearsafety.gc.ca/eng/acts-and-regulations/regulatory-documents/published/html/regdoc3-2-1/index.cfm
http://www.nuclearsafety.gc.ca/eng/the-commission/meetings/cmd/pdf/CMD18/CMD18-M32.pdf
http://www.nuclearsafety.gc.ca/eng/the-commission/meetings/cmd/pdf/CMD18/CMD18-M32.pdf
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