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The Pan-European Dimensions: SEEIIST
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MULTI-DISCIPLINARY
RESEARCH WITH HEAVY IONS

- Pre-clinical (medical, radiobiology)

- Clinical, including clinical trials

- Industrial research
(microelectronics)

- Material research

- Ultra-high dose rates (FLASH)

Cutting-edge innovative and novel
research in any of these topics driven
by novel technological opportunities
Complementary to all existing facilities

BREAKTHROUGH IN SCIENCE
TECHNOLOGY DIPLOMACY
- Multi-ion synchrotron (beyond - Declaration of Intent signed at CERN
presently used p and C-ions) in October 2017 by 8 SEE countries
- More compact and much cheaper - MoC signed by 6 Prime Ministers of
Superconducting synchrotron the SEE Region in July 2019, at the
- Superconducting gantry Summit of Berlin Process, Poznan
- Higher beam intensity, faster - Political support by the Swiss

extraction; Real time imaging

Will make cancer treatment with ions With the strong supporting consortium
accessible to a large fraction of the of 18 European research centers and
European population and bring back clinics the SEE region is trying to revive

Europe the lead position in this field its technological tradition



PART A:
GENERAL INFORMATION

Political support - Lead countryientity

Country/Entity Type: MSAC Countries

Country/Entity: Montensgro
Mational Mintstry/Councll of the Entity: Ministry of Sclence

Political support: prospective member country/entity

Country/Entity Type: MS/AC Countries
Country/Entity: Albania
Mational Ministry'Council of the Entity: Ministry of Education, Sports and Youth

Country/Entity Type: MS/AC Countries
Country/Entity: Besnia and Herzegovina
Mational Ministry/Council of the Entity: Ministry of Civil Affairs

Country/Entity Type: MS/AC Countries
Country/'Entity: Bulgaria
Mational Ministry/Council of the Entity: Ministry of Education and Science

Country/Entity Type: EIRCY Forum
Country/Entity: CERM — Buropean Organization for Muclear Research
Mational Ministry/Council of the Entity: Director General of CERMN

Country/Entity Type: MS/AC Countries
Country/Entity: Croatia
Mational Ministry'Council of the Entity: Ministry of Science and Education

Country/Entity Type: Other Entity

Country Entity: Hungary

Mational Ministry'Council of the Entity: Muclear Research Development
and Innevaticn Office — NRDIO

Country/Entity Type: Third Countries
Country/Entity: Kosoveo
Mational Ministry: Ministry of Education and Science

Country'Entity Type: MS/AC Countries
Country/Entity: North Macedonia
Mational Ministry/Council of the Entity: Ministry of Healt

Country/Entity Type: MS/AC Countries

Country/Entity: Switzerland

Mational Ministry'Council of the Entity: State Secretary for BEducation,
Research and Innovation — SERI

Country/Entity Type: Cther Entity
Coumntry/Entity: Test Infrastructures and Accelerator Research frea (TIARA)
Mational Ministry/Council of the Entity TIARA Council

PART B:
SCIENTIFIC CASE

PART C:
IMPLEMENTATION CASE

www saalist.eu O wwwseellsteu
seehstproject@gmall.com SEE seelistproject@gmall.com

ANNEX 3

pre-TECHNICAL DESIGN REPORT
(pre-TDR) ANNEX 4

An Accelerator-based Research BUSIN ESS PLAN

Infrastructure for Cancer Therapy and
Biomedical Sciences with lon Beams



SEEIIST plans and schedule

An Accelerator-based Research Infrastructure for Cancer SEEI |ST@ ESFR' a pplication based

wwwsaelisteu Therapy and Biomedical Sciences with lon Beams

e SCIENTIFIC CASE on 200 pages of technical documents

A project of the

South-East European International Insttute for Sustainable Technologles — SEEIST p re pa red W|th a n | m pO rta nt
. Amaa contribution from NIMMS (Next lon

TERA Foundation, Novara, faly

 Balosso Medical Machine Study) CERN et al.

Department of Rodictherapy and ARCHADE, Frongois Baclesse Centre, Caen, France

E. Benedetto
TERA Foundation, Nowara, taly, and CERN, Geneva, Switzerland

& o Masterplan for construction in 9 years

INFM Legnara, ltaly, and CERN, Geneva, Switzerland [,

Task Name 2019 A4 225

aziozad

South East Eurcpe
ternational Institute

J. Burgar
Slovenian Engineering Academy, Slovenia

1. Design and preparation
1.1 Design Phase 1 (CDR)
1.2 Design Phase 2 (TDR)
1.3 Integrating Activity Project
MS1 Technical Design Report (TDR)
1.4 Preparatory Phase Project
1.5 Govemance and site definition
MS2 Selection of site
1 6 Management and laboratory set-up
1.7 Funding and financing preparation
MS23 Construction funding granted
MS4 Updated TDR, choice of technology
. Building and infrastructure
2 1 Building design
2 2 Tendering and preparation
23 Cuvil construction
2.4 Infrastructure installation
MS5 Delivery of buildings
. Equipment design and construction
3.1 Specification and tendering
3.2 Injector construction
3.3 Accelerator construction
3 4 Beam delivery construction
. Installation and commissioning
4 1 Injector commissioning off-site
4 2 Injector installation, commissioning
DE1 Production of isotopes with injector
4.3 Accelerator installation
4 4 Accelerator commissioning protons
DE2 Protons to experimental rooms
4 5 Accelerator commissioning ions
4 6 Licensing protons
DE4 lons to experimental rooms
DES5 Protons to therapy rooms
4 7 Licensing ions
DEG6 lons to therapy rooms

5. Damjanowvic
SEENST

M. Durante
G5, Darmstadt, Germany

M. Dosanh
CERN, Geneva, Switzerland

P. Foka
G5 Darmstadt, Germany

Th. Haberer
HIT, Haidelberg, Germany

5. Rossl
ANNEX 3 CMNAQ Foundation, Pavia, ltaly

pl" E"TECHN] CAL . DES]G N R EPO RT :Sf%::lr?:ifmdt Germany and CERN, Geneva, Switzerland
(pre TDR] B. Singers Sarensen

Department of Expenmental Chinical Oncology, Aarhus, Denmark

H. Specht
An Accelerator-based Research University of Heldelberg, Germany

Infrastructure for Cancer Therapy and M. Vratenar
Biomedical Sciences with lon Beams CERN, Geneva, Switzerland
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Ugo Amaldi Editor




Maurizio Vretenar
for the NIMMS
Collaboration

B e o | i 'J = A
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RT synchrotron: . a SC synchrotron: Full linac:
accelerator 1,200 m, facility 6,500 m? accelerator 600 m2, facility 5,500 m2 accelerator 600 m2, facility 5,500 m?
estimated cost (acc. only): 42 ME estimated cost (acc. only): 31 M€ estimated cost (acc. only): 31 ME

SC synchrotron or linac allow 50% reduction in accelerator dimensions,

15% in overall facility dimensions, and 20% reduction in cost.

Curr:bumn | Operation Performance | Timeto Treatment
| eoet devalopm nm ant | protocok

Warm {naw] Medium Medium Large Exsting Simple
By nchrotron dozign
Superconducting  Lower Lower Srmall Good Medium Medium Exiating Simple
symchrotron “design
Linsar Lower Lower S|

accelarator

- .

Linac option discarded by SEEIIST because requires R&D, is not evolutive,
and needs specific medical licensing.

I 12U

This study recommends to SEEIST the adoption as baseline configuration of a warm-
magnet synchrotron with novel features. Development of superconducting magnets and
adequate superconducting synchrotron designs should continue as an advanced
alternative option. The superconducting alternative with its potentially lower cost and
smaller dimensions might become the baseline in case preparation for construction of
SEENST would take more time than foreseen and in case of success of the
superconducting magnet development. Additionally, the superconducting option might
more easily become a standard commercial design for a next generation of ion therapy
facilities beyond SEENST.

M. Vretenar | NIMMS 19 October 2020



SEEIIST plans and costs

SEEIISTBUDGET SCHEDULE

www seelist.eu
seelistproject@gmall.com

m Desien and preparation m Buidng and infrastructure
M EUR

B Equipment design and construction B Instalistion and commisioning

Budget following the
Masterplan for construction
in 9 years

ANNEX 4

BUSINESS PLAN
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INFN, Italy
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SAE, Slovenia

Sanja Damjanovic
SEEIIST
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Contributing Authors
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CERN, Switzerland
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GSI, Germany
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GSI, Germany
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SEEIIST
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HIT, Germany
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Uni Sofia, Bulgaria

Maria-Vitoria Livraga
CNAOQ, ltaly
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SAE, Slovenia
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UKRI, UK

Marco Pullia
CNAO, Italy

Mimoza Ristova

Uni Skopje, North Macedonia

Sandro Rossi
CNAOQ, Italy

Mariusz Sapinski
GSl and CERN
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Aarhus, Denmark
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CERN, Switzerland

Peter Wittenburg
MPCDF, Germany
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CCLRC, UK
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1 o Time line for the SEEIIST Project

al Ins
foSt thhl.ogl

Basic concepts ts for a
SOUTH E.I\ST EUROPE

INTERNATIONAL INSTITUTE FOR
SUSTAINABLE TECHNOLOGIES 2 O 2 8 :

s = Design Study Phase Started First patient

treatments Green concept
=  Applied for H2020-INFRAIA for the SEEIIST
= Applied for the project
ESFRI Roadmap
= Selection of the site
2017-2018: \\ SEEIIST
Concept = = y» First Green
Studies Start construction : ) |l n Particle
of the Facility e
Cancer Therapy

and Research

For SEEIIST up to 240 MEUR required, guaranteeing
competitivity in Europe. Multiple sources of financing
necessary: EU Structural and cohesion funds, IPA funds, some
contributions from member-states, other investment funds

| First Green Infrastructure in-line |
= with #ﬁfﬂ%nEurope Cancer Mission |

virtual center




the Horizon Europe Cancer Mission

Foay meow, o .

South East Efopean
TnternationalInstitite
for Sustainable Technologies

Cancer

European
Commission I8




EC: DG RTD (H2020) + Economic and Investment Plan for the
Western Balkans (DG RTD and DG NEAR)

SEEIIST is the only research infrastructure part of the
Economic & Investment Plan for WB via the Innovation Agenda

CH: Political support by Switzerland via FDFA for SEEIIST

Switzerland offered an official political support to develop a +
Science Diplomacy Roadmap for SEEIIST

ESFRI
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