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The beginnings of European _
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30 years of pioneering protonth_

Lawrence Berkeley Laboratory USA

Uppsala Sweden

Harvard Cyclotron Laboratory (*) USA

Dubna Russia

Moscow Russia

St. Petersburg N Russia
Chiba Japan

Tsukuba Japan

Paul Scherrer Institute Switzerland

(*) 9,115 patients were treated with protons bgiore
the laboratory closed in 2002
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Borje Larsson

“On the Application of a 185 MeV
Proton Beam to Experimental
Cancer Therapy and Neurosurgery:
a Biophysical Study” Doctoral
dissertation - 1962

The modified synchrocyclotron p

Alignment system for the
treatment with 185 MeV protons (1931-1998)
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Los Alamos Meson Physics Facility (LAMPF) 209 pts 1974-1982

TRIUMPH at Vancouver 350 pts 1979-1994

PIOTRON at SIN (now PSI) 506 pts 1981-1993

TRIUMPH single pion cha
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“Orange Peel” spectrometer _

;/ support for colls

Inlet for Helium

Y superconducting colls /
/ 600 900N

YL : L JIII IS,

Plon production

42

t\ \ '\\\ \ |
\ \ Iron shielding ) IPI b“my Patlent table
N W

\ \ \\\\\\\ e
st =57 1
F*IMQ@ Putl!nt:g;rter

Proton beam §S

i

777 ga
7 ST 77T

ENLIGHT-SEEIIST - UA - 23.07.20




1992-1994: Hadron therapy turning point:
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Three crucial years

In the years 1992-1994 the rate of progress changed rapidly:

1992 Loma Linda and Tsukuba complete the commissioning of
their proton beams.

The carbon ‘pilot project’ is launched by G. Kraft at GSI;

MGH launches the tender for the first commercial proton
facility;

The last pion facility was stopped.

1994 The first patient is treated with a carbon'beam at HIMAC;
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First International Symposium _

Como, ltaly
September 1993

All the world actors presented their

woerk and their ideas
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Conclusions on pion therapy

1000 patients treated at 3 facilities on 20 years

The conformation to the tumour was not as expected

The dose due to neutrons and low LET particles was not
negligible

The RBE was never larger.than 1.5-2.0

H. Blattmann (PSI) in 1993 at the Como Hadrontherapy
Conference:

“The initial hope to implement pions successfully in a
hospital environment has definitely been given up”
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Detailed specifications o_
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Ten years of tenders: fron_

IBA
50% of the maarket
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M. Goitein
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H. Suit

MGH special tendering procedure

M. Goitein:

The specifications of the proton beam
and
of the treatment field
were given

WITHOUT

defining the type, of accelerator




ENLIGHT-SEEIIST - UA - 23.07.20




First IBA Single Room Facility

THE IBA CYCLOTRON-BASED SYSTEM

P.Cohilis1, Y. Jongenl,
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Single-room facility by IBA (Belgiu_
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Seminal contribution of Eros Ped_
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ACCEL
SC cyclotron

250 MeV
protons
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The beginnings of European ca_
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Heavy lon Medical Accelerator at Chi

* Hirao. Y. et al. “Heavy Ion Synchrotron for Medical Use: HIMAC Project at NIRS

Yasuo Hirao
Japan™ Nucl Phys. A538, 541c (1992)
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Heavy lon Medical Accelerator at Chi

* Hirao. Y. et al. “Heavy Ion Synchrotron for Medical Use: HIMAC Project at NIRS

Yasuo Hirao
Japan™ Nucl Phys. A538, 541c (1992)
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GSI programs presented at the C_

ENLIGHT-SEEIIST - UA - 23.07.20




Under the directorship
of Hans Specht

ENLIGHT-SEEIIST - UA - 23.07.20




HIT at Heidelberg

First patient: September 2009

December 2019: 6500 patients (50% c-ions)

Synchrotron 25 m long ion
C gantry

Treatment rooms by
Siemens Medical
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First carbon gantry in the world: 600 _
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Marburg carbon ion an
Simila
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TERA presantations at the Co_

A hospital-based hadrontherapy facility for Italy

U. Amaldi'?, G. Arduini®, R. Cambria‘, D. Campi', C. Canzi®, F. Gerardi®, F. Grama-
tica', R. Leone®, G. Manfredi’, M. Nonis®, G. Petrucci', S. Rossi, L. Sangaletti®, M.
Silari’, G. Tosi’, L. Vecchi® and M. Weiss'
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In 1995 U.A. an
start Proton lon

Optimized synchrotron for therapy
Project Leader:
Chair of PAC:
1996-2000

The design was conceived as a’toolkit”
from which to take the parts of interest

for building a particular centre
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In 1995 U.A. and M. Regle
start Proton lon Medical

Contributors:
(Italy); (Austria)

linacs for
carbon ions
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CNAO = Centro Nazion

CNAO Foundation created by the Italian Government in 2002:
4 Hospitals in Milan, 1 Hospital in Pavia and TERA

In October 2003 TERA passed to CNAO
the design of CNAO (2000 pages) and 25 people
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Perspective view
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December 2019: 2100 patients treated

(60% wth carbon ions)
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The layout of MedAustron is similar to _
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The layout of MedAustron is Sirilar 10/t SREIGFBIliiS

First patient in 2016
By the end on 2019: 500 pts
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Footprints of MedAust
MedAustron CNAO

has built PIMMS has used PIMMS as a toolkit
to reduce the footprint
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Proton linacs for therapy
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Linac Unit built and beam t
by TERA-
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Linac Unit built and beam t
by TERA-

Luigi Picardi
ENEA

Basic
unit:
half-cell
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AVO- ADAM
(see

Built a linac prototype in a CERN bunker
That accelerated protons to 120 MeV

(Energy change in 5 ms has been tested)
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https://www.avoplc.com/en-gb/

AVO- ADAM
(see

Built a linac prototype in a CERN bunker
That accelerated protons to 120 MeV

(Energy change in 5 ms has been tested)

Now constructing the first medical unit in Daresbury
for two sites

one in London and the second in Cyprus

ENLIGHT-SEEIIST - UA - 23.07.20



https://www.avoplc.com/en-gb/

CNAO @ Pavia
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