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First patient
( Amaldi launched the idea)
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CNAO: 3000 patients treated

57% carbon ions - 43% protons
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'_Treatment51 efficay + reduced toxicity
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Essential Levels of Assistance (LEA)

Chordoma & chondrosarcoma base/spine
Meningiomas

Brain tumors (trunk)

ACC Salivary Glands

Orbit tumors including eye melanoma
Sinonasal carcinoma

Soft Tissue & bone Sarcoma (every sites)
Recurrent tumors (retreatment)

Patients with immulogical desorders
Pediatric solid tumors
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11. Tumors for which hadrontherapy guarantees a better
dose distribution wrt the best alternative providing a
10% better result in terms of NTCP or TCP

In Italy (60 million inhabitants) estimated cases 1-10:

Protons: about 5.000 patients/year
Carbons: about 1.000 patients/year



In press on:
European Journal of Heart Failure

Non-invasive Proton Radiotherapy for Refractory Ventricular
Tachycardia in advanced heart failure:
first in-man case.
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Accelerator at CNAO: compact design
Intellectual property shared by CNAO - INFN - CERN
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New room High energy
for research transfer lines
Realized in 3 Treatment

collaboration with | rooms
INFN
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Performance CNAO from Nov. 2011 to Dec. 2019

Year 2019
» 2746 running days > 329 dc
» 2003 treatment days » 240 dc
» 189 dd preventive maintenance > 28 dd
> 36 dd faults > 0 dd
» System availability: 92.4% > 92.2%
> System reliability (dd): 98.5% > 100%
> System reliability (sessions) > 96.1 % (417 vs 10604)
(417 = 149 T + 269 C; T=1.4%)
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Ongoing Research Projects Proton beam

4 min treatment + 1min after

- New imaging
modalities for

Range monitoring
—in beam PET
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Expansion project:
to keep CNAO at cutting edge of the technology
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Expansion Area A ”

Project approved and
financed in 2019 by
Ministry of Health

-

Coght ©2008 Pictometry I



Third source

: hew ion species

Expected currents
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“New single-room for protons \-

Synchrotron room == o
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Contract signed with Hitachi:
December 5%, 2019

Operational 2023

Treatment room

360° isocentric gantry
(Field size: 30x40 cm?)




Expansion Area A: integrating BNCT —
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BNCT: research approach for metastatised tumours

10B(n,a)’Li
Selective absorption Boron neutron capture




ACTUAL SITUATION




SITUATION in 2023

ADEGUAMENTO :
STRUTTURALE .
E SOPRAELEVAZIONE
DI UN PIANO
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Gantry: flexibility and
con forma tlon




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)

TERA-CERN-LBNL (SC canted cosine theta)



HITRIplus: Heavy lon Therapy Research Integration plu I

Strahifdhrung

Behandlungsplatze

Project Proposal:
INFRAIA-02-2020 RIA
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# |l'artx1pant No *I Participant organisation name l Conntryl

1 (Coordinator) = Fondazione Centro Nazionale di Adroterapia Oncologica (CNAQ) Ir
2 Bevatech GmbH (BEVA) DE
3 Commissanat a I'énergie atomique et aux énergies alternatives (CEA) FR
H IT RI l us 4 European Organisation for Nuclear Research (CERN) [EIO
p > Centro de Investigaciones Energéticas, Medioambientales y Tecnologicas (CIEMAT) ES
6 Cosylab Laboraton;) za kontrolne systeme dd (CSL) SI
PA RT I C I PA N TS 7 GSI Helmholtzzentrum fiir Schwenionenforschumg GmbH (GSI) DE
8 Universitatsklimkum Heidelberg (UKHD/HIT) DE
9 Istituto Nazionale di Fisica Nucleare (INFN) IT
10 EBG MedAustron GmbH (MEDA) AT
2 2 I n Stl tu t e S 11 Marburger Ionenstrahl-Therapie Betreibergesellschaft mbH (MIT) DE
12 Paul Scherrer Institut (PSI) CH
13 South East European International Institute for Sustainable Technologies (SEEIIST) CH
(4 CIRT centres, 10 research = Catverin & Mo (0N s
institutions, 5 universities, 3 SMESs) 15 Philipps-University Marburg (UMR) DE
16 Uppsala University (UU) SE
17 Wigner Research Centre for Physics (Wigner RCP) HU
18 Riga Technical University (RTU) LYV

14 European Countries

Third party participation linked to SEEIIST

Participant organisation name Country
Ss, Cyril and Methodius University in Skopje, Republic of North Macedonia (UKIM) MK
Clinical Centre of Montenegro (CMSM) ME
Sentromis a.d. (SEN) RS

Jozef Stefan Institute (1JS) SI
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WP2: Networking and
Communication,
Dissemination and
Outreach

WP4: Innovation,
technology transfer,
industry relation

WP3: Clinical
networking
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WP5: Education and
Training

WP1: Management

Transnational Access




BOrop “A global network of Scientists and institutions
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- S ting to validate and implement BNCT” —
Q"ane’) cooperating to validate and implemen
RENOVATE

e Establishing BNCT in Europe (and USA) by

e Supporting BNCT clinical activities in Japan by:
— Exchanging information and staff
— Implementing joint research projects
— Bringing patients to Japan for treatment

Coordinated by DGBNCT - Essen — Germany
RENOVATE is a very interdisciplinary consortium bringing together experienced
international teams able to perform translational research in all required domains,
taking developments from the laboratory to technical realization at the hospital
bed in a coordinated and systematic manner.
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Global Network

Dosimeter and Neutron Field Characterization (CNRS)

Irradiation Sources (UNIPV)

Cinical trial protocol (University Jena)

Standards (DGBNCT)



Thank you

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