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Look into the future

 Workshop at Archamps, June 2018

 indico.cern.ch/event/682210

 Where do we want to go next?



AAPM poll, August 2012
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What is the main obstacle to proton 
therapy replacing X-rays?

Cost/benefit ratio

Range uncertainties

Protons will never
replace X-rays

Slides courtesy M. Durante, GSI
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X-rays Protons

Courtesy of Marco 
Schwarz

Protons stop...



Treating moving targets

 Motion: Geometric miss of target

 Range changes: Position of Bragg Peak under motion

 Interplay: Interference between scanning and tumor motion

 Current solution: ITV, rescanning

 Future: 4DTP, online tracking
6

% of target dose

Courtesy of Christian Graeff, GSI, Germany



In situ control with PET

dose plan

measured 

Courtesy of Wolfgang Enghardt, HZDR, Dresden



Future: imaging with RIB
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Positron-
emitting
accelerated 
ion

Half-life (min)

10C 0.32

11C 20.3

15O 2.04

Mohammadi et al., NIM A (2017)

Chie Toramatsu et 
al Biomed. Phys. 
Eng. 2018



Courtesy of Marco Schippers, PSI

Reducing costs: accelerators



This is happening today in the market



Courtesy of Dr. Kojii Noda



Durante et al., Nat. 

Rev. Clin. Oncol. 

2017

Convincing 

the non-

believers: 

phase-III 

clinical 

trials



The big question: shall we need 
radiotherapy at all in the future?



Courtesy of Dr. Paolo Ascierto, Istituto Pascale, Naples, Italy
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Proton therapy facilities

 Existing/planned proton facilities in Europe

Source: CERN
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Proton therapy facilities

 Number of proton facilities in Europe
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New therapy centres
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Funding opportunities

 Medical R&D

 Technology transfer developments 

– ATTRACT

– EIC

– MSCA individual Fellows

– ERC

– Etc

 Brexit?
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OMA Events

 International Schools on medical

accelerators and Monte Carlo simulations;

 Topical Workshops on focused research topics – all 

material available online;

 Symposium and Final Conference this year to 

engage wider community and general public.
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Symposium

 28 June 2019 in Liverpool, UK

 indico.cern.ch/event/798052/

 Talks via live-stream

 Join in! Participate via social 

media

https://indico.cern.ch/event/798052/
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Conference

 International conference on particle therapy

 Seville, Spain

 4-6 September 2019

 indico.cern.ch/event/803528/

 Contributed talks, poster 

session, proceedings

https://indico.cern.ch/event/803528/
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Project Web Site

 URL: (http://www.)oma-project.eu
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Summary

 Future of particle therapy will depend on solution of 

technical issues (eg online imaging, range 

uncertainty) and decreasing cost/benefit ratio

 While industry is progressing in reducing size and 

costs, no major breakthroughs in past 20 years

 Good time to establish R&D programs – huge 

expertise in OMA – this School highlighted many of 

the needs

 Opportunities everywhere: national funding, KT, 

EIC, H2020 Design studies, etc.

Exciting field – still a LOT to be done.

I look forward to seeing you at next OMA events.




