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What is Medical Physics?

The application of physics concepts, theories and methods to medicine or 

healthcare. 
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aka: Biomedical Physics, Medical Biophysics or Applied Physics In Medicine

https://en.wikipedia.org/wiki/Physics
https://en.wikipedia.org/wiki/Medicine
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Who Are Medical Physicists?

▶ Health care professionals with specialized training in the medical applications of 
physics.

▶ Our work often involves the use of x-rays, ultrasound, magnetic and electric fields, 
infra-red and ultraviolet light, heat and lasers in diagnosis and therapy. 



Where Do Medical 
Physicists Work?

COMP MEMBERSHIP BY WORKPLACE

• hospital diagnostic 
imaging departments, 
cancer treatment 
facilities, or hospital-
based research 
establishments

• universities, 
government, and 
industry

Results from 242 respondents in the 2014 professional survey.

COMP = Canadian Organization of Medical Physicists
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What Do Medical 
Physicists Do?

COMP MEMBERSHIP BY SPECIALIZATION

Results from 534 respondents in the 2016 membership survey.

COMP = Canadian Organization of Medical Physicists5



What Do Medical Physicists Do?

▶ Clinical Service

▶ Radiation Safety

▶ Research and Development

▶ Teaching
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Teletherapy -
External Beam 
Radiotherapy
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Brachytherapy -
Internal 
Radiotherapy
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Brachytherapy –
Seed Implants



▶ Your technical knowledge can be applied in many 

different domains

▶ As a Medical Physics I have worn many different 

hats throughout my varied career

Applying Your 
Knowledge

A VARIED CAREER
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Software 

Development

• Software design

• Software development in a formal environment

• Medical Device Regulations

• Data modeling
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Product 

Management

• Sales and marketing

• Product life cycle

• Product service

• Strategic planning
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Process and 

Product 

Engineering

• Radioisotope manufacturing processes in a highly 

regulated environment

• New product development
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Safety Analyst

• Hazards

• Controls

• Risk Analysis
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Systems 

Engineering

• Medical Device Design and Development

• Radiation Shielding 

• Mechanical Engineering

• Labeling, User Documentation & Translation
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Specialize in Quality and Safety 

• Radiation Equipment Quality Control Program 

• Incident Learning



▶ Medical Physicist: PhD (or MSc) in medical 

physics + 2 year clinical residency + certifying 

exams

▶ Radiation Oncologists:  medical school + 5 years 
clinical residency 

▶ Radiation Therapist:  BSc degree from Michener 
Institute of Allied Health Sciences or Laurentian

▶ Treatment Planner:  RT + additional on the job 
training + certification

▶ Physics Assistant:  BSc in physics

▶ Service technologist:  diploma + on the job 
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Career Pathways



Who Are Medical 
Physicists?

COMP MEMBERSHIP BY GENDER

All Retired Trainees

COMP = Canadian Organization of Medical Physicists18
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ADDITIONAL SLIDES



Affiliated with  •  Affilié à

Physicists amongst us, CAPhys

https://www.youtube.com/watch?v=P--rGVOglWU

https://www.comp-ocpm.ca

SOME RESOURCES
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https://www.youtube.com/watch?v=P--rGVOglWU
https://www.comp-ocpm.ca/
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CANCER STATS

• Lung, breast, colorectal and prostate cancer 

are the most common types of cancer in 

Canada (excluding non-melanoma skin 

cancer). Based on 2017 estimates:

• These cancers account for half (50%) of all 

new cancer cases.

• Prostate cancer accounts for about one-fifth 

(21%) of all new cancer cases in men.

• Lung cancer accounts for 14% of all new 

cases of cancer.

• Breast cancer accounts for about one-quarter 

(25%) of all new cancer cases in women.

• Colorectal cancer accounts for 13% of all 

new cancer cases.

http://www.cancer.ca/en/cancer-information/cancer-101/cancer-statistics-at-a-glance/?region=on#ixzz53ziGUwjj

http://www.cancer.ca/en/cancer-information/cancer-101/cancer-statistics-at-a-glance/?region=on#ixzz53ziGUwjj


HOW DOES ONE BECOME A MEDICAL PHYSICIST?

▶ Undergrad degree in physics (usually)

▶ PhD (or MSc) in medical physics

• CAMPEP accredited preferable (Commission on Accreditation of Medical Physics Education Programs)

• Currently: Carleton, Dalhousie, McGill, Ryerson, University of Alberta, University of British Columbia, 

University of Calgary, University of Manitoba, University of Victoria, Western University

▶ Medical physics clinical residency (2 years)

• CAMPEP accredited preferable

▶ CCPM (Canadian College of Physicists in Medicine) certification

• Requires 2 years clinical experience (residency counts) and either a CAMPEP graduate program or residency

• Application process and laborious written and oral exam
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THE ROLE OF MEDICAL PHYSICS

▶Understand the interactions between biological systems and 

ionizing radiation

• Need to understand the underlying physics to ensure safe delivery of the 

radiation (safe for patients and staff)

• Need a strong understanding of the mechanisms of cell division, human 

physiology and human anatomy
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PATIENT PATH

▶Diagnosis and staging

▶Decision to treat

▶CT scan

▶Planning

▶Treatment

▶Follow up
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WHERE DOES THE PHYSICIST FIT IN? (IN RADIATION ONCOLOGY)
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HOW DOES IT WORK?
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X-rays

electrons

High voltage

magnet



X-RAYS ARE EXTERNAL, BUT TARGETS ARE INTERNAL
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TREATMENT PLANNING
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100 80 50

100 100 100



FROM CT SCAN TO TREATMENT
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FROM CT SCAN TO TREATMENT
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FROM CT SCAN TO TREATMENT
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