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Not-for-profit private Foundation
Created by the Italian Ministry of Health in 2001

with the purpose to build and run a hadrontherapy Centre
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Hadrontherapy to treat ‘difficult’ cases:
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(Courtesy of Siemens Medical)



Hadrontherapy to treat ‘difficult’ cases:

EFFICACY

X-rays: sparse damage and indirect effects
d=200 nm
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Carbon ions: clustered damage on tumour and direct effect

Carbon ions beam




CNAO: 3100 patients treated

57% carbon ions - 43% protons
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Protocol PHRC Etoile-Ulice (J. Balosso) — Phase Il Randomized study comparing the
carbon ion with conventional radiation, including proton, therapy for the treatment of
radioresistant, inoperable tumours (250 pts, 125+125, 38 pts enrolled)
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In press on.

European Journal of Heart Failure
Non-invasive Proton Radiotherapy for Refractory Ventricular

Tachycardia in advanced heart failure:
first in-man case.

Veronica Dusil'z, MD, PhD; Viviana Vitolos, MD; Laura Frigeriol'3, MD; Rossana Totarol'a, MD;

Adele Valentini®, MD; Amelia Barcellini >, MD; Alfredo Mirandola®, PhD; Giovanni Battista Peregos,

MD; Michela Coccia 3, MD, Alessandra Greco>, MD, Stefano Ghio®,MD, Massimiliano Gnecchi 2,
MD, PhD; Luigi Oltrona Visconti®, MD, Roberto Rordorf*MD.

! Cardiac Intensive Care Unit, Arrhythmia and Electrophysiology and Experimental Cardiology,

Fondazione IRCCS Policlinico San Matteo, Pavia, Italy

’Department of Molecular Medicine, Section of Cardiology, University of Pavia, Pavia, Italy
® Department of Cardiology, IRCCS Fondazione Policlinico S. Matteo, Pavia, Italy

* Department of Radiology, IRCCS Fondazione Policlinico S. Matteo, Pavia, Italy

> National Center of Oncological Hadrontherapy (Fondazione CNAO), Pavia, Italy.

© Istituto Auxologico Italiano, Ospedale San Luca, Milan, Italy.
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Research Facility@CNAO:

Biomedical research facility available for national and
international research groups.

Ready to discuss access strategy and managment



e—————

| Beam structure v =

* Protons * Carbon

*60-250 MeV * 120-400 MeV/u Vo0 T
*108 - 10'° p/spill <4 x 108 - 4 x 108 C/spill

1l coming up

~1s ~28 Microstructure at
- T T _' many frequencies
En.1 En.2 En.3 (~100 Hz, ~10 kHz,

—
mi" L on

Multiple-isocentres
research stations
(different field sizes and
equipment dimensions)




) Expansion project: \

to keep CNAO at cutting edge of the technology

Expansion Area A

RN, TS

Project approved and
financed in 2019 by
Ministry of Health

| e

Copyright ©2008 Pictometry |



_- f“

Third source: new ion species

Expected currents
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‘New single-room for protons
Synchrotron room =4 ‘i} l’ 7
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Contract signed with Hitachi:
December 5", 2019

Operational 2023

Treatment room

360° isocentric gantry
(Field size: 30x40 cm?)
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Expansion Area A: integrating BNCT \—
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"BNCT: Boron Neutron Capture Therapy -

2-steps research approach for metastasized tumours

Accelerator driven neutron
production

10B(n,at)’Li
Boron neutron capture

Boronated drug that selectively
reaches the tumour cells and avoids
the healthy tissues

Spa rlng healthy tissues
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BNCT: tandemm

Collaboration agreement signed
September 2020

Operational 2023

Proton energy 2.5 MeV - a | p h 3 @ b eam:
Intensity 10-15 mA
p-Li reaction f\
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t |Plriit'i[lalt No* Participant organisation name | Cnnntryl
i 1 (Coordinator) | Fondazione Centro Nazionale di Adroterapia Oncolegica (CIMAQ) IT
Bevatech GmbH (BEVA) DE
H I T RI lus European Crganisation for Nuclear Research (CERIN) [EID
p Centro de Investigaciones Energéticas, Medicambientales y Tecnolégicas (CIEMAT) ES

2

3 Commussanat 4 1 énergie atomigque et aux énergies alternatives (CEA) FR

4

3

& Cosylab Laboraton) za kontrolne systeme dd (CSL) |
PA RTI C I PA N TS 7 GSI Helmholtzzentrum fiir Schwenonenforschimg GmbH (GST) DE

g

9

Universitatsklinikum Heidelberg (UKED/HIT) DE
Istituto Nazonale di Fisica MNucleare (INFIN) IT
10 EBG MedAustron GmbH (MEDA) AT
1 11 Marburger lonenstrahl-Therapie Betreibergesellschaft mbH (MIT) DE
22 InStltuteS 12 Paul Schermer Institut (PSI) CH
13 South East European International Institute for Sustainable Technologies (SEEIIST) CH
| (_4 CIRT centres, 10 research ” Untverts = Mo (OV o
institutions, 5 universities, 3 SMES) 15 Philipps-University Marburg (UMR) DE
16 Uppsala University (UU) SE
17 Wigner Research Centre for Physics (Wigner RCF) HU
18 Riga Technical University (RTU) LV
14 European Countries T —rm—
Participant No * | Participant organisation name Country
19 Ss, Cyril and Methodius University in Skopje, Republic of North Macedoma (UKIM) = MK
20 Clinical Centre of Montenegro (CMSM) ME
21 Sentronis a.d. (SEN) RS
2 Jozef Stefan Institute (IJS) sI
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WP2: Networking and
Communication,
Dissemination and
Outreach

WP3: Clinical
networking

WPA4: Innovation,
technology transfer,
industry relation

WP1: Management

TNA
WP6
Transnational Access




“R&D: carbon ions gantry -

Collaboration CNAO-INFN-CERN-MedAustron
under discussion: start 2021, 3 years project
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Toroidal magnet SC design (L. Bottura/CERN)
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TERA-CERN-LBNL (SC canted cosine theta)




Thank you

“Real progress happens only when advantages of a new technology become available to everybody”
H. Ford




