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Cyclotron
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Radiological Use of Fast Protons

(200 ]

& 1000
g 800 |
Robert R. Wiison Eme.st Lawrence (1901) b 400 rrores BEAMZ,/L__S,NGLE ROTON
(1914-2000) The inventor of a C}fclotron. 200 |
Nobel prize in physics 1939
Radiology 47 (1946), 487 0 2 4 6 8 DEP;'(L CMIZ L

“It will be possible to treat a volume as small as 1 cc
Radiolog ical Use of Fast Protons anywhere in the Body and to give that volume several times
ROBERT R. WILSON t}ée dose of anf}f o}tlher neighboring Filssuec.1 "flhe exa(.:iclb]e)havmr
Research Laboratory of Physics, Harvard University ol protons of the energy considere ere Wl ccame
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Radiotherapy Machines per Million People

(Updated on : 11/11/2022 9:31:12 AM) 1
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Country: Georgia

Population: 3,757,980

Cancer cases: 12,751

Income group: Upper middle income (UM)

Machines per 1 mill.: 5§ and more
l Radioteletherapy centers: 8

MV Therapy: 19
Light lon Therapy: 0

B 5 and more
. between 3 and 5
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_ less than 1
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Accelerators for the particle therapy

Two types of particle accelerators are used in the particle therapy: cyclotron and synchrotron

. \
S =N : - .

Cent syklotronowe
Bronowice

Cyclotron (IBA C230) in CCB(Poland) Synchrotron in CNAO (Italy), Developed at CERN
PIMMS (proton-ion medical machine study) project
Advantages: compact design, cost

Advantages: protons and heavy ions (He, C), Energy

Disadvantages: fixed particle type (proton), energy e
variation

Energy variation bt degrader

o g KUASI Disadvantages: cost, complex device larger space
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PT in Hospital: Loma Linda University Medical Center (LLIMC)

1990: The first hospital-based proton facility in the world: Loma Linda University

1988: the ground was broken for the treatment facility

1989: the accelerator was commissioned at Fermilab

1990: the entire system was commissioned in
the summer

1990: the first patient was treated in October

The LLUMC proton accelerator: a small synchrotron, with proton beams of 70-250 MeV energy, and i
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Hadron Therapy Center at KIU

BUNKER Il

Design of KIU Hadron
Therapy Center:

IDOM

www.idom.com
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IBA S2C2 (Super-Conducting Synchro-Cyclotron)

Maximum Energy: 230/250 MeV
Yoke/pole radius: 1.25 m/0.50 m
Weight: 50 tons

Mag. field central/extraction: 5.7 T/5.0 T
Initial cooldown: 12 days

Beam pulse rate/length: 1000 Hz/7 psec
RF system frequency: 93-63 MHz
Voltage: 10 kV

Power: 60 kW
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Open source software for radiation treatment planning for
photon, proton, and carbon ion therapy.

Developed for educational and research purposes.
Entirely written in MATLAB.

GERMAN
z CANCER RESEARCH CENTER
. IN THE HELMHOLTZ ASSOCIATION
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Kutaisi International University Hadron Therapy Group

Vasil Shalva Ioseb Abesalom

Vakhtang -
Beruashvili Giorgobiani Iashvili

Tsagareli Mariam Abiladze Bilanishvili

Levan Levan , Revaz Edisher

Ivanisgvili Kankadze Akali Lomia Tengiz Mariam N Shanidze Tekhadape
Mdzinarishvili ~ Osepashvili
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