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A Study on the Automation and Optimization of 9-(4-("*F)
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Jae Seok An', Sung Tack Hong', Se Hun Kang” and Woo Jae Won'

]Department of Nuclear Medicine, National Cancer Center, Goyang, Korea
Molecular Imaging and Therapy Branch, National Cancer Center, Goyang, Korea

Purpose: The HSV1-tk reporter gene system is the most widely used system because of its advantage is that it is
possible to monitor directly without the introduction of a separate reporter gene in case of HSV1-tk suicide gene
therapy. This study was performed to automate 9-(4-["*F] F luoro-3-hydroxymethylbutyl) guanine (["*F] FHBG)
that are widely used as substrate for the HSV1-tk reporter gene in living organisms with positron emission
tomography (PET) and find the optimized conditions of synthesis. Materials and Methods: Fully automated
synthesis of ["*F] FHBG was performed using Explora-RN (CTI, USA) module. We have changed of reaction
time (3, 5, 10 min) and temperature (110, 120, 130°C) for the optimized conditions of synthesis. Also we
experimented to find the optimal concentration of precursor (5, 7, 10 mg). Results: ["*F] FHBG was purified by
HPLC system and collected at around 10-12 min. Synthesis using Explora-RN module showed a 32.0+1.2%
yield of radiochemical (decay corrected), the purity was greater than 98%. And the entire synthesis time was less
than 48 min. Temperature of the highest synthesis yield was 130°C, reaction time was 5 minutes and
concentration of precursor was 10 mg (recommended volume in manual) (n=36). In contrast to radiochemical
yield of precursor 10 mg (32+1.2%), yield of 5 and 7 mg precursor was unstable. Conclusion: Automation of
['*F] FHBG synthesis at Explora-RN module has been completed. In addition, we were able to obtain optimized
reaction time, temperature and concentration of precursor. Therefore this study would be provided more rapid
synthesis and higher radiochemical yield. (Korean J Nucl Med Technol 2011;15(2):72-75)
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1. A |(precursor)2} A2k

["*F] FHBG2] 4] N2-monomethoxytrityl-9-[(4-tosyl)-
3-(mono-methoxytrityloxy) methylbut-1-yl] guanine2 ¥4
ol A sl om Addof ARgE Alef KoCOs, Kryptofix
2.2.2. (Ka22), acetonitrile, NaHCOs+= Sigma-Aldrich (USA)<]|
A Fafatsict *O-HO= Taiyo Nippon Sanso Co. (Japan)

oA Fejstg om AR [PF] Fluoridei #9 Al Z2E
2 CTI RDS111 (USA) A& AT whSoiAl [F]
Fluoride’= Chromafix® PS-HCO; (45 mg, Macherey- Nagel
Ins., Germany)E ARgsle] Easl¥ch. HPLC (High
performance liquid chromatography)®] ZH-2 AlltechA}2]
Econosil C18 (10 z m, 10x250 mm)A|&-S AME-SFAIL AR
% 7]7]+= DIONEXA}] P680 mdl-S- ARE-35l3ch
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Fig. 1. Synthesis of ['°F] FHBG
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Fig. 2. Explora-RN module for automatic synthesis
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mLe} Kom 1 mLol| SJ3to] 82 742 AHIT Aloke] 24
= K,COs 7 mg& 300 pLo] EH<rof| o] ARSI Koy 22
mgS 300 pL9] acetonitrile®] 718 ARESICE QHEO] R
Aok Fig, 29] ¥} 20 Aopsio] 2ja2 ZJso] 712
=} 3¥ A|eRHof= 0.8 mL2] acetonitrileo] -83[A]71
precursor (10 mg)7} E¢171 fluorination ¥H4-& AXIck 1
T 49 AJofELO] IN HCl 2 mLe] 2Jal] 7h4=-al 17go] %1

BYEITK85°C, 5 min). WR|EFO 2 58 A]2FELS] 1N NaOH
2mLe} NaHCO; 0.5 mLe] ofet 32} 373 HPLCe| A
24 BOR % product?l [°F] FHBG7} AJAbeIch.
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GS filter (MILLEX®-GS,MILLIPORE Carrigtwohill, Co.
Cork, Ireland)Z 74 2% A4ke [*F] FHBG:= HPLC
(flow rate 4 mL/min, 254 nm UV) (Fig. 3), TLC (Thin-layer
chromatography), GC (Gas chromatography), PH test, LAL
(Limulus amebocyte lysate) testE A3}
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Fig. 3. Analytical HPLC chromatogram of final ['*F] FHBG
product

Table 1. Procedures and materials for the synthesis of [®F] FHBG
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Table 2, Radiochemical vields of [®F] FHBG which used 10 mg
precursor for each conditions

Condition 110°C 120°C 130°C
3 min 26.9+2.7 25.5+3.9 28.0+£2.5
5 min 27.5+3.3 26.4+4.0 32.0+1.2
10 min 26.8+3.6 27.1+£3.3 28.4+2.8

Table 3. Radiochemical yields of [®F] FHBG for each precursor
concentration

Condition 5 mg 7 mg 10 mg

130°C 5 min 27 4+4.4 26.9+4.6 32.0+1.2

Procedure Vial Reagents or materials
1 F-capture
2 Elution Vi, V2 K2CO3 0.4mL, Kryptofix222 1 mL
3 Fluorination V3 Precursor add in ACN 0.8 mL
4 Hydrolysis V4 1IN HCI 2 mL
5 Neutralization V5 1IN NaOH 2 mL, aq. NaHCO3 0.5 mL
6 Purification(HPLC) 8% EtOH:PBS buffer = 8:92
7 Final product
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