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Recent Status of Commercial PET Cyclotron and KOTRON-13

Division of Accelerator Development and Rl Applications, Korea Institute of Radiological and Medical Sciences

This paper is described on the development of KOTRON-13 and recent status of PET cyclotron by commercial

KIRAMS has developed medical cyclotron which is KIRAMS-13. Samyoung Unitech produces KOTRON-13 with
transfered technology by KIRAMS. As a part of Regional Cyclotron Installation Project, KOTRON-13 cyclotrons and
[18FIFDG production modules are being installed at regional cyclotron centers in Korea.

The medical concern with radiation technology has been growing for the last several years. Farly cancer diagnosis
through the cyclotron and PET-CT have been brought to public attention by commercial cyclotron models in the
world. The new commercial cyclotron models are introduced compact low energy cyclotrons developed by CTI,
GE, Sumitomo in recent. It produces different short-fived radioisotopes, such as I"F, ["Cl, [°NI and [°Ol. For the
better reliability acceleration particle is proton only. The characteristics of new model cyclotrons are changed to
lower energy corresponding to less 13 MeV. New models have self-shielding and low power consumption.

Design criteria for the different types of commercial cyclotrons are described with reference to hospital
demands.(Korean J Nucl Med 3%(1)1-8, 2005)
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Table 1. The‘existing models of commercial cyclotron

Sumitomo Heavy
Industries, Ltd. Tokyo,

GE Medical Systems,

IBA
(lon Beam Applications)

EBCO Technologies Inc,
Richmond, Canada

Manfacturer Japan Wisconsin, USA LOUVAIN-LA-NEUVE,
BELGIUM
Model HM-18 PET frace CYCLONE 18 TR-18
Particles H- 18 MeV H- 16.5 MeV 18 MeV proton 18 MeV proton
and Energy D- 10 MeV D- 8.5 MeV 9 MeV deuteron 9 MeV deuteron
Beam
Current 70 pA 75 pA 70 pA 100 pA
Two ports are available Six target proton and Eight targets with External Multicusp lon
Characteristics for proton and deuteron deuteron system with 8 exit ports Simultaneous Source
in a standard model simultaneous dual target dualtarget Dual ports
iradiation capability bombardment (total 8 target)
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Fig. 1. Commercial cyclofrons; Sumitomo HM-18, GE PET Trace, IBA CYCLONE- 18, and EBCO TR-18.
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Fig. 2. CTI RDS 111 Cyclotron and Electronics.

Table 2. Specification of KOTRON-13 cyclotron
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KOTRON-13 Alo|22EZe] 7144 §4& 27 3714
2 Qo 9tk %A KOTRON-13& PET A& Alo|ZRE
2oz Py W AUAE 13 MeV olm A AgOR 3
FAE 65 MeV 7H: @ & AES shalth

RF k671 733 MHz2 55 74571 7V 2o} 4

, I
Characteristic lons proton, deuteron
Beams Energy / Current 13 MeV / 80 uA (profon)
Type Compact - H
Number of sectors 4
Pole diameter 0.96m
Hill / Valley gap 4em [ 12cm
Magent VN 1022 / 0.25~0.3
Bmax(hill) / Bmax(valley) 1997/09T7
Coil current 147A
Power 12kW
Frequency 77 .3M
Harmonic nuriber 4
RF Number of dees 2
dee angular width 39 deg
dee volfage 45Ky
Exfraction Carbon stripper foit
lon Source internal Cold Cathode PIG




Jong-Seo Chai. Recent

Fig. 3. KOTRON-13 Cyclotron installed at Kyungpook National University
Hospital.
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Status of Commercial PET Cyclotron and KOTRON-13
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Fig. 4. New Model of Commercial cyclotron ; Sumitomo HM-12, GE Minitrace, CTl Eclipse, EBCO TR-19.
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Table 3. Acceleration energy and particles for new models
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Table 4. Acceleration specification of commercial cyclotrons

RDS Cyclone
Model KOTRON13 HM-12 PETtrace MiINHrace ECLIPSE RDS 111 18/9 TR19
Power(Kwh) 18 16 34 TBA 30 30 24 19
Extraction 0.45- 0.45-
Radius(m) 0.39 0.34 0.32 0.28 0.43 04 047 050
Cavity
resonance
frequency 73.3 45 45 63 72.2 72.2 118 73
(i)

. 2H)

harmonic no. 4 4D 1 and 2 4 4 2 and 4
Nominal
dee voltage 45 34 35 35 35 30-80 32 50
(k)
Source PIG PIG PIG PIG PIG PIG PIG Multi
type cusp
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Table 5. Characteristics of Selfshielding and targertry systems

KOTRON RDS Cyclone
13 HM-12 PETtrace MiNltrace ECLIPSE RDS111 18/9 R19
ShialAl yes yes Additional yes Not

Seff-Snielding (option)  (option) ~ Option (always) yes yes Recommended Y
weight of
CyClofron(ton) 20 12 20 13 12.45 12.45 24 22
weight of Self-
Shielding(ton) 80 60 40 373 35.55 24.55 9 56
Crientation
(H:Horizontal, H % \Y \Y H H H \Y
' ViVertical)
Dual Partfical
Acceleration yes yes yes yes no no yes yes
Number of
Target 4 2x4 6 6 2x4 8(16) 8 8
Simuftaneous ves ves yes yes yes yes yes yes

Extracted Beams

Table 6. Characteristics of FDG modules

RDS Cyclone

Model KOTRON PETtrace ECLIPSE 18/9

FDG Photox& ) Hamacher

Synthesizer Evaporation : method

;ﬁﬂﬁ\évro’rer ’ - yes mir;isrrozjm built-in automatic
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