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Cyclotron Applications &

Research Facilities (CARF)

¢ Construction: July 2007 ~ April 2009

¢ 5,565.15 m?, 1 basement, 2 stories
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B | ® Cyclotron main vault, Target irradiation room

® Hot cell zone : RI & Radiopharmaceutical production & care
® GMP zone : RI & Radiopharmaceutical control ( plan )
Hot lab : RI labelling experiment

® Machine workshop



¢ 27 floor

Control room for RFT-30
Lab. of chemical synthesis
Lab. of chemical synthesis (organic/inorganic)

Lab. of auto—synthesizer and targetry

® HVAC room Hot & Cold zone

&€ Basement

® Utilities for Cyclotron & Facilities

® Radioactive waste storage

=

HVAG ROOM-1

—

BIOGHIP
drd2

1 VY\M
=

HVAC ROOM-2

| g

i L

BIOGHIP
A1

<

i)
g

J ——

FL+5C00
Rran.

f7|gd
g2

430001 D

LA

e7d-8

I i

=)

aarmed] ||

=
=
3
5




Current status of RFT—30 cyclotron

1. RFT-30 cyclotron

P Developed by Korea Institute of Radiological & Medical Sciences (KIRAMS) (2005~2007)
P Specification

— Ion source : Negative hydrogen ion (H™), 10 mA (Max.) (D-Pace, Inc.)

— RF system : 63.96 MHz

— Extracted beam : proton (H*), using carbon stripper foil

— Beam energy : 15 ~ 30 MeV

— Beam current : ~250 uA (Max.)



Current status of RFT—30 cyclotron

lon source (production of H)

Inflector (vertical — horizontal)

Switching magnet (beam line selectio

Trajectory
- H—
- H +

Carbon stripper foil : stripping 2 electrons from H- (H- — H*)



Current status of RET—=30 cyclotron

2. Beam lines

PET RI production (*8F etc.)

BL1-2 : proton/neutron user service
BL2-1 : RI production (solid target)

BL2-2 : under development



Production of medical radioisotopes

with RFT-30 cyclotron

— Proton—rich radioisotopes, st

srooknnyen  USudlly B+ emitters, are produced.

NATIONAL LABORATORY

— Positron Emission Tomography (PET)
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Production of medical radioisotopes

with RFT—-30 cyclotron

P Licensing modification (Jan. 2018)

production for research purpose only — production and distribution
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Production of medical radioisotopes
with RFT-30 cyclotron

We are interested in the production of
— 897r, 64Cu, *Sc, °’Co, and so on.

— Generator system : %8Ge/%8Ga, 44Ti/*Sc.




Production of medical radioisotopes

with RFT—-30 cyclotron

Current status of RI production
1) 8Zr > 2 mCi/pAh)

89Y (p, n)89Zr

Uo-zr-89  Yuo-zr-9o
18.U1 (12) h Stéble
ec B+ 100% Abund. 51.U5 7%

*39"Y"99 ll 39-Y-89

106.626 (21)d  [Stéble
ec B+ 100% Abund. 100.0 %

— once or twice/week
— distributed to major hospitals in Korea
(including Seoul National University Hospital, Samsung Medical Center)



Production of medical radioisotopes

with RFT=30 cyclotron

2) 64Cu and *’Co

64Nii(p, n)64Cu 8Ni(p, 2n)5’Cu — 5'Ni — 57Co
r h 4 A " wr Y |
64 6 5 57 58 59
29 Cu 29 Cu 29 Cu
29 Cu 29 Cu 196.3(7)ms  3.204(7)s  [81.5(5)s
12'701 (2) h Stable ec B+ 100% ec B+ 100% ec B+ 100%
ecB+61.5%3 |30.85
18- 38.5%3 I’s& . ¢58 .
28 Ni 28 Ni 28 Ni
L y 6.075(10)d  35.60(6)h Stable
63 I ec B+ 100% ec B+ 100% 68.077
28 Ni Ni
101.2(15) Y i +* ¥ 4
9 55 56 57
B-100% 27 Co 27 Co 27 Co
17.53 (3)h 77.236 (26)d  [271.74(6)d
ec B+ 100% ec B+ 100% ec 100%
y | )

— pilot production using natural Ni target
— Separation experiment has been performed.
— Mass production will be carried out using enriched Ni targets.




Production of medical radioisotopes

with RFT—-30 cyclotron

3) #Sc

#Ca(p, n)*Sc

44

21 Sc
397 (4 h
ec B+ 100%

ke

Al disk

_dh

A
(43

20 Ca

Stable
0.135

20 Ca

Stable
2.09

Al Ring 7 /
CaCO; (sintered)| &%

nnnnn

— pilot production using natural CaCO; target

— Separation experiment has been performed.
— Mass production will be carried out using enriched CaCOj; targets.
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Production of medical radioisotopes

with RFT-30 cyclotron

4) 08Ge/%8Ga 5) 18R

natGa(p, xn)8Ge — %Ga 180 (p, n)!8F

32-Ge~To 32-Ge-T2 9-F-18 Yo-F-19
Stable Stable 109.77 (5) min  |Stéble
Abund, 20,57 % Abund, 27,45 % ec B+ 1007 Abund. 100.0 %

31-Ga-69 31-Ga—-TL ’%—o—] 1 *g-o-] 8

Stable Stable Stébl Stébl
Abund, 60,108 % BAbund, 39,892 % F}b?.mg. 0.038 % Hb?.mcel. 0.205 %

— first production (Feb. 2015, ~ 10 mCi) — If requested
~ 2150 pAh irradiation (Aug. 2018, ~80 mCi) — User support including
— Separation process 1S ongoing. labelling experiment,

imaging, and so on



Production of medical radioisotopes

with RFT—-30 cyclotron
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Educational support

> IAEA/WCI/KAERI training course

® Title : Diagnostic and Therapeutic Radioisotopes and

Radiopharmaceuticals Application

® 2018.10.23~10.26 (4 lecture, 1 exercise)
» RCARO/KAERI introductory training

® Title : Introductory Training Course on Radiation

Technology and its Applications
® 2018.10.23~10.24 (2 lecture)

» KOICA/TAEA/KAERLI joint training program

® Title : Introductory Training Course on Radiation

A device whi

ich hectric and/or magnetie
‘to propel charged mmdshm;m

Technology and its Applications
® 2018.09.18. (2 lecture)

@ b gt

*WCI: World Council on Isotopes
*RCARO: RCA (Regional Cooperative Agreement in Asia and the Pacific region) Regional Office
*KOICA: KOrea International Cooperation Agency



Future Plan

P Production of more various Rls

— 67Cy, Co, 193Pd, and so on

P Production & Distribution
— F-18 : on-site research user
— Zr—89 : 130mCi/batch — 500 mCi/batch
— Ge—-68 : 80mCi/batch — ~ 1 Ci/batch, Generator



Thank you for
your attention!
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