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Hadron Therapy from physics……..

1932-E.Lawrence
First cyclotron

1946 – proton therapy
proposed by R. Wilson

1954 – Berkeley treats
the first patient 



………to clinics

1993 - Loma Linda
USA (proton)

1994 – HIMAC
Japan (carbon)

1997 – GSI
Germany (carbon)

First dedicated clinical
facility



HIT - Heidelberg

Ion 
source

LINAC

Synchrotron

Treatment rooms 
Siemens Medical

Beam transport line

Quality 
control

Gantry

Carbon facilities in Europe: first  dual ion clinical 

facility - started treating patients in 2009



PIMMS study at CERN (1996-2000)

PIMMS 

1996-2000
PIMMS study

MedAustron, Austria 2016

Treatment , CNAO, Italy 
2011



HITRIplus

6

Courtesy S. Rossi

Starting Community Integrating Activity of the Horizon 2020 EC
Framework Programme covering 04/2021-03/2025
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Courtesy of S. Rossi



HITRIplus Overall Objectives

• To integrate, open up and broaden the leading European 
Research Infrastructure

• To coordinate and strengthen the research programmes on 
heavy ion therapy of different European institutions

• To develop novel technologies
• To establish a European multidisciplinary community for 

heavy ion therapy research
• Future pan-European Research Infrastructure to be built in 

South-East Europe and beyond
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PROJECT MANAGEMENT

(WP1+WP13)

General Assembly
SEEIIST (Chair: S. Damjanovic)

1 representative per Party

Coordinator
Sandro Rossi (CNAO)

Deputy Coordinator
Maurizio Vretenar (CERN)

Central Project Office
A. Facoetti (CNAO)

Technical Project Board (coordinator + pillar coordinators)
NA: M. Dosanjh (SEEIIST) – TNA: M. Durante (GSI) – JRA: M. Vretenar (CERN) 

External Scientific

Advisory Board

Advisory Board for 

ethical/legal/industrial 

issues

WP2

M. Dosanjh (SEEIIST)

Networking and communication, dissemination and outreach

WP3

P. Fossati (MedAustron)

Clinical Networking

WP4

M. Cirilli (CERN)

Innovation, technology transfer, industry relations

WP5

N. Sammut (UM)

Education and Training

WP6

M. Durante (GSI)

Transnational Access

WP7

M. Vretenar (CERN)

Advanced Accelerator and Gantry Design

WP8

L. Rossi (INFN)

Superconducting Magnet Design

WP9

C. Graeff (GSI)

Advanced Beam Delivery

WP10

T. Haberer (HIT)

Multiple energy extraction system

WP11

M. Plesko (Cosylab)

Controls and Safety

WP12

U. Schötz (MIT)

Radiobiological Dosimetry and QA

Network Activities Transnational Access Joint Research Activities
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Networking Activities: 
communication, dissemination 
and outreach, clinical networking, 
innovation technology transfer 
and industry relations, education 
and training;
Transnational Access: to promote 
the access to the existing facilities 
of the research and clinical 
communities;
Joint Research Activities: 
improved accelerator and gantry 
design, superconducting magnet 
design, advanced beam delivery, 
multiple energy extraction system, 
controls and safety, radiobiological 
dosimetry and Quality Assurance.



Global Objectives for Networking Pillar
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❖To promote and communicate outcome of research activities among all HITRIplus partners

❖To catalyse the collaboration between the different scientific communities (oncologists, 
physicists, radiobiologists, biomedical engineers…..), necessary for successful development 
and improvements in hadron therapy at the project  and European level 

❖To promote hadron-therapy to the research community all over Europe and beyond

❖To increase the awareness of HT to general public and the research and medical 
communities 

❖To highlight  new possibility for cancer patients of  this treatment 

❖To promote transnational access and  access to beam time  from HITRIplus

❖To develop training courses for student, personnel working at the facilities and training of 
“end-users” (researchers that want to use the facility)



Networking Activities:  WP2-WP5 Coordinators 
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• WP2: Communication and Networking: Manjit Dosanjh, SEEIIST
• WP3:  Clinical Network: Piero Fossati, MedAustron
• WP4:  Innovation, Technology, Industry: Manuela Cirilli, CERN 
• WP5:  Education and Training: Nicholas  Sammut, Uni of Malta
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WP2:  Network and Communication 
Dissemination and Outreach

14

HITRIplus monthly seminars

WP3: Clinical networking

✓ Design one trial as a template for bringing 

innovative heavy ion therapy approaches in 
the clinics

✓ Set up a European registry to collect

data on rare cancers treated with heavy ion
therapy

✓ Review existing data on OARs dose 
costraints in use in the clinical facilities



HITRIplus dedicated ENLIGHT Highlights
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https://enlight.web.cern.ch/sites/default/files/me
dia/downloads/Final.pdf

https://enlight.web.cern.ch/sites/default/files/media/downloads/Final.pdf


HITRIplus Seminars
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• Successful seminars 
since June 2021

• 100-150 participants 
each time

Upcoming HITRIplus seminars 
Katia Parodi, LMU - Imaging
Maurizio Vretenar - NIMMS/CERN/SEEIIST
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WP4: Innovation, technology transfer, industry relation

WP5: Education and training

1050 registrants

600 avg attendes/day

Secondments & Internships 
✓ Postgraduate students, postdocs, academic 

researchers, industrial researchers, oncology 

practitioners

✓ Provide first-class unique scientific opportunity to 

join day-to-day work of research teams and 

participate in experiments to learn best practices

✓ Enable participants to become facility users

✓ 45 weeks of grants



Task 6.1: Provision of Access and Review of Proposals

Task 6.2: TNA Providers: Description of Capabilities

Task 6.3: TNA to Clinical Activities

Task 6.4: South Eastern Europe Research Community (SEEIIST)  in TNA

Task 6.5: Support through HITRI+ and Outreach to New Users

13/4/21 TNA 18

TNA (Transnational Access Pillar): Marco Durante, GSI
Dedicated to providing TNA to research and clinical aspects in Heavy Ion 

centres in Europe



In the home page section dedicated to TRANSNATIONAL ACCESS
video clip  on TNA  you saw this morning 
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Networking Activities: 
communication, dissemination 
and outreach, clinical networking, 
innovation technology transfer 
and industry relations, education 
and training;
Transnational Access: to promote 
the access to the existing facilities 
of the research and clinical 
communities;
Joint Research Activities: 
improved accelerator and gantry 
design, superconducting magnet 
design, advanced beam delivery, 
multiple energy extraction system, 
controls and safety, radiobiological 
dosimetry and Quality Assurance.



The JRA: 6 strategic directions to advance Ion Therapy
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WP Title Coordinator Goals

7 Advanced accelerator and gantry design M. Vretenar (CERN) Develop technologies and designs for synchrotron, gantry

8 Superconducting magnet design L. Rossi (INFN) Assessment and preliminary design of SC magnets  

9 Advanced beam delivery C. Graeff (GSI) Develop new patient chair and related arc therapy 

10 Multiple energy extraction system T. Haberer (HIT) Develop strategy and tools for multiple en. extraction

11 Controls and Safety M. Pleško (Cosylab) Design controls and safety for increased intensity

12 Radiobiological Dosimetry and QA U. Schötz (MIT) Dosimetry standardization for radiobiological experiments

Future Ion 
Therapy

superconductivity

higher beam intensity, 
new accelerator designs

simplified beam delivery

improved controls and safety

standardised tools and 
proceduresimproved beam 

injection/extraction

Courtesy of M. Vretenar



Thank you for listening, now we start the course with the  
plenary talk by Prof Ugo Amaldi 
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HITRIplus TNA and Project Flyers


