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This Lecture is dedicated to Michael



 Why a career in clinical physics?

 Education Pathway(s)

 CAMPEP-o-mania

 Residency Positions (Ontario)

 Interview Preparation

 Workforce Projections

 Biology-Physics Synergy?



It helps patients!

Diagnosis & Therapy

Cause 

of 

Death



It’s Exciting ! Convergence of Imaging-Therapy

Edmonton GroupNetherlands  Group



Canadian Cancer Statistics 2014

Has Clinical Impact!
Radiation Oncology affects 40-50% of patients



Progress 

Machinery



University/

Research  Institute
Industry Clinical

Research

Activity
“R&D”
Curiosity-Driven

“R&D”

Commercially-

driven

“R&D” 

Clinically-driven

Clinical Role Limited or Split New Products

Technical Support

Clinical Procedures

Clinical Trials

Translational 

Research 

Longer Term Intermediate 

Term

Short Term

Teaching Courses/Labs Instructor

Graduate students

Residents

Fellows 

Training Courses 

Staff

Customers

Courses (partial)

Graduate students 

Residents

Hospital Staff

Stressors

Grants -“Publish or Perish”

Lectures - prep

Student mentoring

Product Releases 

Trade Shows

Customers

Clinical Deadlines

On-Call Duties

Job Demand

Job Security

Fair 

Very Good (Tenure Track)

Good

Variable

Good (Oncology)

Very Good

Travel Very Good (with grants) Excellent Good (Regulated)

Internationalism Encouraged On-Demand Physicists without Borders

Salary & Benefits Very Good Wide Range Excellent (Oncology)



It Pays Well!

Salary, Benefits, Vacation, Allowances, Flexibility



PhDs certified

20/80 

Percentiles

$121– $183k /yr



 Why a career in clinical physics?

 Education Pathway(s)

 CAMPEP-o-mania

 Residency Positions (Ontario)

 Interview Preparation

 Workforce Projections (Canada)

 Biology-Physics Synergy?



B.Sc. Physics/Biophysics/Engineering

M.Sc. Physics/Biophysics/Engineering

Ph.D. Physics or Medical Biophysics

Clinical Residency

Post Doctoral Fellow

Clinical Physicist

Certified Clinical Physicist

Pathways



 Why a clinical physics career?

 Education Pathway(s)

 CAMPEP-o-mania

 Residency Positions (Ontario)

 Interview Preparation

 Workforce Projections

 Biology-Physics Synergy?



Staffing Crisis of 1990’s

Dr. Charles Hollenberg

President, Cancer Care Ontario



Ontario Residency Program

 GOAL: Steady supply of Medical Physicists to Ontario

 Reduce reliance on external recruitment

 Focused on Radiation Oncology

 Standardized clinical training

 Ontario-wide and CAMPEP compliance (in progress) 

 ~20 positions (2 year program)

 10 openings/yr

https://www.cancercare.on.ca/cms/one.aspx?pageId=9352



 Typical Format

 Normally lasts ½ to 1 full day

 Includes a facility/people tour 

 Presentation is normally invited (PhD Project)

 Interview Panel (4 or 5)

Paramount Pictures



J2B’s Interview Tips
 Sleep well the night before

 Stay hydrated ! Limit coffee intake

 Why us? Know “Specialty of the House”

 Why you?

 Highlight your CV briefly

 Why Clinical Physics?

 Avoid family experience with cancer

 Know the career path and evolution

 Answer questions directly and concisely
 Review CAMPEP core topics: Radiation Physics/Biology

 If question is vague/muffled/convoluted – ask for clarity

 No clue? – Say so and guesstimate cautiously

 Stand up and use Graphics/Whiteboard



Preparing for an Interview



 Why a career in clinical physics?

 Education Pathway(s)

 Radiation Oncology – only

 CAMPEP-o-mania

 Residency Positions (Ontario)

 Interview Preparation

 Workforce Projections

 Biology-Physics Synergy?



Staffing Model using “4R’s”

 Requirements
 3-5 % growth/yr

 Retention
 Retirements pending

 Recruitment
 competitive

 Residency Programs
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Supply Forecast Guideline Demand (Revised in 2011 from 300 to 260 case/yr /FTE)



USA Situation

“….the minimum number of new radiation oncology physicists 

required for the health of the profession is estimated to be 

125 per year in 2020.” 



What about World Demand?
Cancer knows no borders

+ 22,000 Medical 

Physicists by 2035



http://www.thechatterboxx.com/wp-content/uploads/2015/02/elephant.jpeg



Seniors won’t retire?

Cancer rates drop?

(cancer prevention)

Major Breakthrough? 

(cancer cure)

What if …





Canadian Cancer Statistics 2015

Lung Cancer Prevention



2001



• Physical approaches have reached “saturation”

• Cannot image all cancer cells; doomed to failure

• Radiation alone is less effective

• Targeted drugs work (melanoma, leukemia)

• Tumour diversity requires bio-targeting

• Tissue regeneration for treatment toxicity

Biology Targeting Strategy 

Dose of Targeting Agent
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CML - 15 % of leukemias

Incidence    1.6 per 100,000

of  578 per 100,000

(raw incidence 2012 Ontario)

Re-Programming the Cell







A look back in History
Telegram from E.A McCulloch to H. E. Johns 1962

“Sell betatron. Stop. Sell Cobalt unit. Stop.

The cure for cancer will come from polyoma

virus research. Stop.”

Stem Cells To Eradicate, you must irradiate!



Opinion of Radiobiologist

“Early detection (for which imaging should get kudos) 

and focused treatments (which radiotherapy can do 

much better than ever before) will increase 

cancer patient survival impressively.”

DJ Chapman 2016 

Chapman, J. D. "Target theory revisited: Why physicists are essential for 

radiobiology research." Clinical Oncology 19.3 (2007): S12.



Physical Targeting Strategy 

• “Dose sculpting” is targeted/personalized

• A clinical track record in diagnosis/therapy

• Radiation therapy is very Cost-Effective

•$184 B could save 27 M life-years (Atun et al. 2016)

• $ 6,800 /life-year saved

• Future roles in heavy ions, radiomics, BART 
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Costs in Perspective

PROCEDURE COST 

($/yr of life saved)

Mine Safety 1,000,000

Radiation Protection 16,000

Auto Safety (Air Bags) 8,000

Radiation Therapy (Global) <6,800

Traffic Barrier (Median)    5,700

Feed the Poor 125



A Personal View

Cancer is genomic disequilibrium of DNA damage/repair

Cells have a complex integrated system with dynamic 

feedback loops to maintain survival.

Combined Therapies is a “must” to cope with tumour 

obscurity, heterogeneity and adaptability

Tumour cells are “smart”. 

We just need to be “smarter” !





Conclusions

Your timing is good

Cancer and Heart Disease demands will crest

CAMPEP-PhD keeps many career doors open

(clinical, industry, academic)

Global international demand is unmet and could save 

millions of lives

Medical Physics is a “safe” option for several decades 

Enhance your collaboration with biologists

Expand your administrative skill set  



Other Tools you will eventually need

 Inter-Professional Communication

 Diplomacy

 Public Relations

 Lay explanations

 Financial Management

 Budgets

 Procurement

 Human Resources

 Staffing Algorithms

 Conflict resolution

 Labour law 

 Intellectual Property

 Research Contract

 Intellectual Property

http://businessblog.winweb.com/cloud-computing/7-big-ideas-for-your-business-toolbox



Life is very Stochastic.
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