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Radiochemistry lab

* Medical cyclotron (KOTRON-13)

* Hot cells: GMP aseptic production suite with 8 fully shielded
hot cells and one automatic dispenser

* F-18 synthetic modules (n = 6): Fully automated nucleophilic
fluorination by use of ['8F]fluoride

* C-11 synthetic modules (n = 2): Fully automated versatile
synthesizer for easy and efficient production of C-11- labeled
tracers

* HPLC systems (n = 4)

* LC/MS

* NMR

* Radio-TLC scanners

* Gamma counters

* Beta-Counter

HEQIE: AT 3%; MALS 4%; J7|EH A2 6
D913 UIALIPY 2%; MALTIE 4
Al 9 h:

Preclinical and clinical imaging lab
* NanoSPECT/CT system (small animal)
* NanoPET/CT system (small animal)
* PET/CT systems (human)
* SPECT systems (human)
* Optical Imaging system
* Beta-microprobe system
* In vivo microdialysis system
* Autoradiography system

Animal lab
* Lab animal facilities
* Animal model production
* Animal care and monitoring systems
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S 1on source 2301

Chimney internal diameter

RF = 60% , Gas = 5 sccm , ARC =1.2 A

Chimney (Internal diameter) 6.3 6.5 6.8 7.0 7.5 8.0 9.0

Beam Current (uA) 38 40 42 42 45 50 49
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S 1on source 2301

Chimney slit length

T

yaay

[ ®4mm

s

7|& 0.6 x 4mm

RF = 60% , Gas = 5 sccm , ARC =1.2 A

Chimney (Slit Length) 4 3) 3
Beam Current (uA) 40 40 35

®3mm
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S 1on source 2301

Position of Hydrogen gas input

Hydrogen Gas Inlet Position

RF = 80% , Gas = 6 sccm , ARC = 2.2 A

Gas Inlet bottom top dual

Beam Current Max. (uA) 88 91 90

Increasing of the life-time of cathode
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S 1on source 2301
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Improvement of plasma stability
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3.6 £ 0.11 Ci (with 70 pA, for 90 min)
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?: C-11 MALA|AHI TOI 7—_

'{3@@: Beam output port

Fig. 1. Schematic of KOTRON-13.
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3 _ C-11 MAAAH 5O

Dual target system

18F-target

I ,__‘_,_e-ﬁ’
Cyclotron Chamber

C-target .
- . o /
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2.8

A

Cooling Water Inlet Cooling Water Outlet

/_Cooling Water Outlet #2

— T
\—Cooling Water Outlet #1
? \ Cooling Water Inlet #1
Target Grid Cooling Water Inlet #2

Tailor-made carbon-11 gas target
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T Co11 MANAH &

Material & thickness of the target foil

20 -
BT
19 B N\b
3 B HAVAR
9
> 18 -
>
5
e 17 -
@]
(@]
)
= 16 - “
15 . = . .
50 50 25 50 25 19

Thickness of target foil (jum)

Havar = Ni + Cu + Mn
EOB/10 min (mCi) = the radioactivity of ' C-CO, after 10 min irradiation
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T Co11 MANAH &

Oxygen content of N, gas

20 -

19 ~

18 -
17 -
16 -
T . S
5 2.5

0, content of the N, gas (%)

[11C]CO, activity (GBq)

1

0.00003
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T Co11 MANAH &

Pressure of gas in the target

45

~—10bar ——14 bar
18 bar —=-21bar

40
——24 bar ——26bar

1

35

[Y1C]CO, activity (GBq)

15
30 40 50 60

Beam Current (A)
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T C-11 MAAAY &

-t =

Maximum of 'C-CO, production

24 + 0.04 Ci (with 70 pA, for 30 min)

11C-labeled radiopharmaceuticals

11C-Acetate: 210 mCi
11C-Methionine: 430 mCi
11C-PIB: 130 mCi (7.9 Ci/umol)
11C-DASB: 120 mCi (8.9 Ci/umol)
1C-Clozapine: 120 mCi (6.5 Ci/umol)
11C-PBR28: 120 mCi (9.7 Ci/umol)

Used automated module is TRACERIab FXc pro (GE healthcare)
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Energy
[Mev]

18F.
[mCi/Hr]

Average
Beam
Current

Target

12.5

2,200~2,300

Proton: 60 uA

F-18
C-11

PETtrace

16.5

5,000

Proton: 80 uA

F-18,C-11
N-13, O-15

IBA 18/9
Cyclotron

18

8,000

Proton: >100 uA

F-18, C-11
N-13, O-15

SIMENCE
Eclipse HP

11

2,500

Proton: 60 uA

F-18,C-11
N-13, O-15
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Journal of the Korean Physical Society, Vol. 57, No. 6. December 2010, pp. 1376~1380

Intensification of the KOTRON-13 Cyclotron by Optimizing the lon Source

Byung Chul Leg,* Hong Jin LeEg, Jun Hyung Park, Byung Seok Moo~ and Sang Eun Kim

Department of Nuclear Medicine, Seoul National University Bundang Hospital,
Seoul National University College of Medicine, Seongnam [63-707

Byvung Chul Leg* and Byung Seok Moon
Institute of Radiation Medicine, Seoul National University Medical Research Center, Seoul 110-744

Won Kyeong Ler, Kyung Il Junc and Sung Ki CHAR
Institute of Enterprise Attachment, Samyoung Unitech, Seoul 137-891

MNuodear [nstromerts and Methods in Physics Research B 356-357 (2005) 1-7

Contents lists available at ScienceDirect |'! boul 139-706

Nuclear Instruments and Methods in Physics Research B ‘ A S

journal homepage: www.elsevier.com/locate/nimb ‘

Development of additive [''C]CO, target system in the KOTRON-13 @Cmm
cyclotron and its application for [''C|radiopharmaceutical production

- h : " = ITE
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4 Genter for Nanomolecular imaging and Innovative Drug Development, Advanced Institutes of Convergence Technology, Suwon #43-270, Republic of Korea
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SNUH

U SEOUL NATIONAL UNIVERSITY
BUNDANG HOSPITAL

off 2| o|etX} A = =

Tran Ba Phuoc (2010.7.12. ~ 2011.7.05)

22 Cho Ray Hospital, sio|atqf, H E L

Jakanova Marita (2012.7.16. ~ 2012.8.10)
Ilin Yuriy (2012.9.3. ~ 2012. 9.28)

Z~Z: National Medical Holdings, & o|stht, 7}XtS A

rm




New PET agent_1
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Ap plaque imaging radiotracer ('8 F-SNUBH-NM-333)

18
¥ 5 JH
T~
N CH4

High affinity for beta-amyloid plaques

Compound K; (nM) Reference
BAY 94-9172 (Florbetaben) 222+ 0542 Kung etal, 2010
AV-45 (Florbetapir) 287+017¢ Kung etal, 2010
GE-067 (Flutametamal) 074+ 0382 Kung etal, 2010
FIB 087+0.18° Kung etal, 2010
PIB 159+ 0728 -
SNUBH-NM-333 0.20 +0.312

s yersus ['2F]AV-45; £ versus [PH]PIB

microPET in APPswe/PS1AE9 transgenic mice

APPswe/PSLAES WT

* . Tg-Cerebelum
* Tg-Cerebral cortex

WT-Corehellum
WT-Larebeal contex

1BF.SNUBH-NM-333 whole-body PK images

0
kBg/cc
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Neuroinflammation imaging radiotracer ("8F-SNUBH-NM-381)

Clinical PET imaging study of 18F-SNUBH-NM-381 in PD patients

High affinity for TSPO protein

Compound IC;, (nM)-= LogD,,
PBR28 8.07 £1.40 301+001
SNUBH-NM-381 8.28 £1.79 2.85 + 0.02

= versus [3H]PK11195 using membrane of human leucocyte

microPET in neuroinflammation rat models
1C-PBR28 1BE-SNUBH-NM-381

: 30 min _ 90 min

ETER -
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Noradrenergic system imaging radiotracer ('3F-SNUBH-NM-325)

Clinical microPET/CTimages of
1BF-SNUBH-NM-325
in a neuroblastoma patient (Male, 14 yrs)

NHy A— PET/CT (trans-axial)

Fig2 &

I=

18

Tissue (%ID/g £ SD)

s Blood Lung Adrenal gland Spleen Liver Heart
60 min 0.08 £ 0.00 095+£0.13 236021 041+£003 015+ 0.00 171203
180 min 0.05+0.00 0.26 £ 0.04 1.19 = 0.04 0.20 £ 0.01 0.07 £ 0.00 04900

™

preclinical microPET/CT images in rat

PETICT enhanced
(sagittal) MRI
(sagittal)

PET (MIP image)
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New PET agent_4 SNUHY Sutoane roseiac

Central benzodiazepine receptor imaging radiotracer (18F-flumazenil)

[18F]Flumazenil-PET image in healthy & epilepsy subjects

Healthy volunteer

9]
8 ¥
& N D,
| 0
qﬁ CH, Fluorine-18 /q{ CHa
e, —* & N,
! Ven o ©H
“0Ts o] &
sadf [FIFMZ, 1d

B EEEES -
i % B A % 8 ! ) o ~
Radiochemical yield® ‘2)

the reported data SNUBH's data Epilepsy patient [*FIFDG-PET [*FJFMZ-PET {
Hand made method 5-20% (decay-corrected) 70% (decay-corrected) g
Automated production <1 % (no-decay-corrected) 45-50% (no-decay-corrected)®

éRadiochemical yield (RCY) were measured by HPLC collection and ['5FJflumazenil’s specific activities were
20— 25 Ci/umol; °Experiment number>300
Epilepsy subject: [*FJFDG-PET, Injection dose; 10 mCi, Post injected 60-80 min
Epilepsy subject; [*FJFMZ-PET. Injection dose: 5.0 mCi. Postinjected 30-50 min
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New PET agent_5 SNUHWY utoans Hoseimat

Dopamine receptors imaging probe

[18F]FDOPA

0 0] O

, BocO
BOCOW ot fluorine-18  =9° OEt Ho OH
N(Boc), — B N(Boc), NH,
ocO 18 HO 18
BocO +1 OTs F F
['FJFDOPA

Preliminary results for F-18 labeling

« Radiochemical yield for 1st step: 4.3%

« 15t Labeling time: 10 min
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Thank you for your attention
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Visualizing in vivo pharmacology
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