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Strategy and framework 

applicable to knowledge 

transfer by CERN for the 

benefit of medical 

applications 

approved by CERN Council 

in 2017

Manuela.Cirilli@cern.ch



Updated strategy paper

Approved by CERN Council in June 2023

https://cds.cern.ch/record/2864317?ln=en
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The CERN Medical Applications Advisory Committee (CMAAC) is replaced by dedicated review 
panels of external medical experts convened on an ad hoc basis.

• The experience with the CMAAC has shown the need for more flexible and directed expert input. This 
change aims to provide meaningful and timely input on CERN's medical applications activities across a 
wide-ranging domain while considering the availability of heavily solicited medical experts.

Changes in CERN’s organizational structure (SY, KT within IPT) 

The update of CERN's personnel data processing policy

In 2019, the Medical Applications budget selection committee was introduced to scrutinise 
internal proposals to utilise CERN's seed funding for medical applications-related activities.

Reasons for the update
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New Organization
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Annex I summarises the main ongoing 

medical applications projects

ACCELERATORS DETECTORS COMPUTING
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This has been fully updated
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MARCHESE

Machine learning based human recognition 

and health monitoring system

CAFEIN

A modular federated learning platform to support 

medical analysis, diagnosis and forecast

CAiMIRA

a risk assessment tool developed to model the 

concentration of viruses in enclosed spaces, in 

order to inform space-management decisions.

BioDynaMo

An agent-based simulation environment for 

multidisciplinary use

Manuela.Cirilli@cern.ch



CAFEIN

Federated Learning Platform developed and hosted at CERN for Medical Data algorithms training
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Robustness of global models v. local models

Privacy and confidentiality of data

Decentralized Federated Learning for Healthcare Networks: A Case 

Study on Tumor Segmentation, B. Camajori Tedeschini, S. Savazzi, 

R. Stoklasa, L. Barbieri, I. Stathopoulos, M. Nicoli, L. Serio, January 

2022, in IEEE Access
See talk from Luigi Serio at KT Forum MA 2022



TRUSTroke

Trustworthy Prediction of Stroke Outcome on a Federated Learning Infrastructure

https://trustroke.eu

Coordinator: Vall d’Hebron Institute of Research

Project Duration: 1 May 2023 – 30 April 2027
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Funded by the European Commission under grant agreement No.101080564.

Stroke is the leading cause of severe 
disability worldwide 

1.12 million strokes per year in EU

0.46 million deaths per year in EU

9.53 million stroke survivors

AI-tool based on the integration of clinical and 

patient reported data

Trustworthy assessment of disease 

progression and risk of recurrence 

Almost 10’000 enrolled patients data will be 

used to train algorithms over CERN federated 

learning platform 

https://trustroke.eu/
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Medipix family of chips

Scintillating crystalsSee talk from Rita Pinho later today



Non-conventional isotopes 

collected by mass separation for 

new medical applications
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Radioisotopes

Innovative Nuclear 

Magnetic Resonance 

(NMR) techniques using 

unstable isotopes. Aimed 

at extremely high 

sensitivity and portability.
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STELLA - Smart Technology Extending Lives with Linear Accelerators

Just one example of a widespread lack of access to cancer radiotherapy in LMICs:

A breast cancer patient in Zimbabwe requiring radiotherapy, being redirected to radical mastectomy 

after the machine broke down and fixing was going to take months. https://www.bbc.com/news/world-

africa-53322740
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STELLA unites a group of radiation oncologists, physicists, and biomedical experts with a goal to shift 

the paradigm in cancer care in LMICs, by making radiotherapy more available.

ITAR (Innovative Technologies towards building Affordable and equitable global Radiotherapy capacity), 

supported by the STFC, surveyed needs and identified solutions:

develop a new, technologically disruptive, more affordable and easier to maintain LINAC- based 

radiation therapy system

use Artificial Intelligence to improve the patient outcomes and for machine management

capacity building in LMICs to create a robust radiotherapy offer

What’s next? CERN and the International Cancer Expert Corps (ICEC) are setting up a follow-up project to 

develop a more detailed overall design, preparing for industrial deployment in a subsequent phase

https://www.bbc.com/news/world-africa-53322740
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X-ray linac

Multi heavy ions 

(protons + carbon 

ions)

Proton multi-room

Proton single-room

2

200

Messi

Higuain

Mandžukić Courtesy 
(I’ll never thank him enough!)

Marco Durante (GSI)
JENAS 2019

https://indico.ijclab.in2p3.fr/event/5418/timetable/#20191016.detailed
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Karius



1990

RFQ2 

200 MHz

0.5 MeV /m

Weight :1200kg/m

Ext. diametre : ~45 cm 

2007

LINAC4 RFQ

352 MHz

1MeV/m

Weight : 400kg/m

Ext. diametre : 29 cm

2014

HF RFQ

750MHz

2.5MeV/m

Weight : 100 kg/m

Ext. diametre : 13 cm

Protons: the LINAC way
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Licensed to AVO (Advanced 

Oncotherapy) - ADAM



NIMMS – Next Ion Medical Machine Study

An R&D programme based at CERN for critical technologies related to ion therapy

Focus on the development of key technologies (a toolbox) corresponding to CERN core competences. 

Various collaborations formalised:

SEEIST, STFC, Riga Technical University, University of Sarajevo, CNPEM

EuroSIG* collaboration CERN-CNAO-INFN-MedAustron: first project addendum signed, for the realization of 

a bending magnet demonstrator for a superconducting ion gantry

*former SIGRUM
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https://indico.cern.ch/event/1266832/

21 or 23 May, 2024

Marburg

Contact:

cecilia.voena@roma1.infn.it

Sandra.Muhr@cern.ch

https://indico.cern.ch/event/1266832/
mailto:cecilia.voena@roma1.infn.it
mailto:Sandra.Muhr@cern.ch


Very High Energy Electrons

CERN, the Centre Hospitalier Universitaire Vaudois (CHUV) and THERYQ (ALCEN group) have signed an 

agreement in November 2022 for the development of a revolutionary FLASH radiotherapy device that will 

use very high-energy electrons (VHEE) to treat cancers that are resistant to conventional treatments, with 

greatly reduced side effects. 
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Regenerative medicine

Exploring whether CERN tech and know-how can fuel 

innovation in regenerative medicine technologies:
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