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KIRAMS-

1

Beam Energy

lon Source  Type PIG
Extracted lons H-, D
Magnet Type H
Average Field 12T
RF Frequency 20 MHz
Harmonic Number 2
No. of Dee 2
Amp. Power 1.8 kW
Extraction Type Stripper Carbon Foil

1 MeV

lon Source Type Internal Cold Cathode PIG
Extracted lon H-, D
Magnet Type H
No. of Sector 4
Pole Diameter 0.96m
Hill / Valley Gap 5/14 cm
Hr/ pz 1.022/0.25~0.3
Bmax(Hill) / Bmax (Valley) 1.92/084T
Coil Current 466 A
Power Consumption 36 kW
RF Frequency 77.3 MHz
Harmonic Number 4th
No. of Dee 2
Dee Angle 39 deg
Dee Voltage 40 kV
Extraction Type Stripper Carbon Foil
Energy / Current 13 MeV /50 puA




KIRAMS-13

Status of Locally Built Cyclotron KIRAMS-13
Seoul, Korea

Aduministrative laformation
TAEA Project and Task No. IAEA-ROKA 0400801 Kxpert-Team mission

Froject The: Low.encrgy Cyshomon for Radionotoe Prosction
1 Cyclotron

Task Tither - Tochmcal Assessment of Local
From
Mt Hermann Schwrckert
Vorschungasentrum Karhrube

Fggemsicun-Leopokdabaten, Germany

Mi Masayui Sekguchi
Rikkyo University

Tokyo, Japan

Me David J. Schiyer
Brookhaven Natoas! L sboratory
Upton, NY 1197

Subject: Report 10 the IAEA on wrip 10 KIRAMS, Seoul, South Korea
Recommendation to the Gy ernment

Juable one 1o the g
Nuckear Medicine 10 be brought 10 the people of Korea. The project i alwo an ideal fra

very ment of Kosea. This project will allow the latest

obyect for further accelerator developments in KOREA lke the discussed heavy ton therapy

has progressed dramatically in the past (w0 yea

ind & prosatype €ychomon of excellca quabty has been

produced. Ditributing thas system throughout Korea woulkd atiow the latest PE T techimodogs  be wied in

Recommendation (o the Agency

Bas ben very el spent. The

The mwacy s on

1 help in the ares of tary

e problerm 1o be avervome, but Dy

peoduxtion for the ¢y boeron coukd be comadered There

Chuar's teams has boen extremely successful i beimging this pepect

CERTIFICATE OF REGISTRATION
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Cennticase Regitrstion Number 440

HSB REGISTRATION SERVICES
King of Prussia, Pennsylvania

Hereby certifies that

KAERU/Korea Cancer Center Hospital/
Cyclotron Application Laboratory
215-4, Gongreung-Dong, Nowon-Ku,

Scoul, Korea

has established and applied a quality system for

ign, Project N M.
and Services for Cyclotron

An audit was performed on April 20, 2002.

Proof has been furnished that the requirements
according to
1S0 9001:1994 *
are fulfilled

This Certificate is valid through
May 17, 2005 *

* This vald through date s predicated wpon » veccesstal tramsition to the 2000 Standard @

Dvania R Paimer, Managing Dieector Appronsl Dee

Revimn Dute
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Seoul

:

Chanbuk N. Univ. K (il

l‘qmn

Pusan N. Univ.

leju N. Univ. .lelu

s

1<
T

Main Institute

Project Period

Kyoungbook N. Univ.
Hospital

2003.07.01 ~ 2005.06.30

Chosun Univ.

2003.07.01 ~ 2006.02.28

Pusan N. Univ.

2004.07.01 ~ 2007.09.30

Seoul N. Univ. Bundang
Hospital

2004.07.01 ~ 2007.12.31

Kangwon N. Univ. Hospital

2004.11.08 ~2010.02.28

Chonbuk N. Univ. Hospital

2005.07.01 ~ 2009.01.31

Jeju N. Univ. Hospital

2005.07.01 ~ 2010.02.28

KIRAMS-30

lon Source Type Multicusp
Max. Extraction Beam Current 10mA
Extracted lons Negative Hydrogen
Injection Components Eingel lens
Buncher
Faraday cup
Solenoid lens
Magnet Pole / Extraction Radius 0.81/0.736 m
Height / Diameter 194/27m
Hill Angle 48 deg
Center Field 105T
Radial / Vertical tunes 1.1/075
Operating Coil Current 134 A
Consumption Power 12kW
RF Frequency 63.96 MHz
Harmonic Number 4th
No. of Dee 2
Dee Angle 39 degree
Amp. Power 50 kW
Extraction Stripper Carbon Foll 50 uglem?
Extracted lons Proton
Beam Current Max. 300 uA
Beam Energy 15~30 MeV
No. of Extraction Port 2
No. of Beam Line 4
Beam Irradiation Dual Available
Beam Transport Line Components Steering Magnets
Faraday cup

Triplet Quadruples
AC Magnet
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Figure Korea Medical Cyclotron Revenue (M USD) Development Trend
(2012-2022)

™ Revenue (M USD)
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Source: Expert Interviews, Secondary Sources and GIR Analysis, 2017



AOIS=EE Al

o OHRINIY

B Hospital

B Institute

10.00%

8.00%

6.00%

4.00%

2.00%

0.00%

2010 2011 2012 2013
He
=3 E I Xt o=
AMOIS2EE A|Z ol
o MRANE
Figure Global Medical Cyclotron Sales (Unit) and Growth Rate (2012-2017)
50
45
40
35
30
25
20
15
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5
0 2012 2013 2014 2015 2016 2017
= Sales (Unit) 37 39 41 41 42 46
———Growth Rate 5.41% 5.13% 0.00% 2.44% 9.52%

Source: Expert Interviews, Secondary Sources and GIR Analysis, 2017
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Figure Global Medical Cyclotron Revenue Market Share by Regions in 2016

® North America
W Europe
» Asia-Pacific

= Row

Source: Expert Interviews, Secondary Sources and GIR Analysis, 2017
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Figure Asia-Pacific Medical Cyclotron Sales and Growth Rate (2012-2017)

15.5 10.00%
o s - 8.00%
\ - 6.00%
14.5
- 4.00%
14 - 2.00%
13.5 - 0.00%
\B/ K
13
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12 - -8.00%
2012 2013 2014 2015 2016 2017
m Sales (Units) 13 14 14 15 14 15
== Growth Rate 7.69% 0.00% 7.14% -6.67% 7.14%

Source: Expert Interviews, Secondary Sources and GIR Analysis, 2017
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Figure South America, Middle East and Africa Medical Cyclotron Sales (Unit)
and Growth Rate (2012-2017)

12 35.00%

- 30.00%
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15.00%

10.00%

- 5.00%

0 - 0.00%
2012 2013 2014 2015 2016 2017

| m— Sales (Units) 5 6 6 8 9 1

|——Growth Rate 20.00% | 0.00% | 33.33% | 12.50% | 22.22%

Source: Expert Interviews, Secondary Sources and GIR Analysis, 2017
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Figure Global Medical Cyclotron Sales Market Share by Manufacturer in 2016 Figure Global Medical Cyclotron Sales Market Share by Manufacturer in 2017

-IBA wIBA

= GE =GE

" Siemens u Siemens

m Sumitomo = Sumitomo

= ACSI = ACSI

= Best Medical = Best Medical
= Other = Other

Source: Expert Interviews, Secondary Sources and GIR Analysis, 2017 Source: Expert Interviews, Secondary Sources and GIR Analysis, 2017
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Mecle] Cydisfens in KRAMS

Energy
(Proton beam) el

— Alpha 64Cu (PET), '2*I (PET), %°Zr(PET),
50 MeV (1985) Deuteron IBF (PET), “Sc(PET), '""mSn(beta),
Proton 211 At(alpha), “”Cu(beta)
IBA IBR(PET), ""C(PET), '2I(SPECT),
30 MeV (2000) Proton 2ITISPECT)
GE Deuteron it 7
16.5 MeV 2018) s F(PET), "C(PET)

10/11/1999
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