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Improvement of Radiosynthesis Yield of [''Clacetate

Jun Young Park and Jeongmin Son
Department of Nuclear Medicine, Severance Hospital, Yonsei University Health System, Seoul, Republic of Korea

[''CJacetate has been proved useful in detecting the myocardial oxygen metabolism and various malignancies
including prostate cancer, hepatocellular carcinoma, renal cell carcinoma and brain tumors. The purpose of
study was to improve the radiosynthesis yield of [''CJacetate on a automated radiosynthesis module.

['!Clacetate was prepared by carboxylation of grignard reagent, methylmagnesium chloride, with [''C]CO, gas,
followed by hydrolysis with 1 mM acetic acid and purification using solid phase extraction cartridges. The
effect of the reaction temperature (0C, 10C, -55C) and cyclotron beam time (10 min, 15 min, 20 min, 25 min)
on the radiosynthesis yield were investigated in the [''CJacetate labeling reaction.

The maximum radiosynthesis yield was obtained at -10C of reaction temperature. The radioactivities of
[''Clacetate acquired at -10°C reaction temperature was 2.4 times higher than those of [''Clacetate acquired at
-557C . Radiosynthesis yield of [''CJacetate increased with increasing cyclotron beam time.

This study shows that radiosynthesis yield of [''CJacetate highly dependent on reaction temperature. The best
radiosynthesis yield was obtained in reaction of grignard reagent with [''C]CO; at -10°C. This radiolabeling
conditions will be ideal for routine clinical application.

['C]Acetate, Grignard reagent, Hepatocellular carcinoma, Radiopharmaceutical
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BHE 2R vHE T PR 1Y Ake B &

[''CICO, 7tAE Eojdo] HHSA7]E= FZ¥ (in-loop
method)'V 0 2 B53 4= 9ith, BX|HES & [M'Clot EAL
2 A5 YA IRutEIH Y (High-performance liquid
chromatography, HPLC) &2 11A|4} % (solid phase
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H Aol A A8 methylmagnesium chloride (CH;MgCl;
3.0 M in tetrahydrofuran)?} -4~ tetrahydrofuran< Sigma-
Aldrich (St. Louis, MO, USA)Z 5-E] £{)3lo] =2 AA|
glo] AF23}+9th Maxi-Clean IC-H 7}E 2] 2] (0.5 md, Part
n0.5122575), Maxi-Clean” IC-Ag 7}FE2|#] (1.5ml, Part
n0.5122569) 2! Maxi-Clean” SAX 7}E 2] 2] (600 mg, Part
n0.5122471)+ Grace Davison-Alltech (Deerfield, IL, USA)A}
oAl Frjste] AHEEFSITE AE % Maxi-Clean” IC-He}
IC-Ag 7FER| A= AR 10 M2 =S B/ A7
5 AR5} 12, Maxi-Clean SAX=70% of| EH-2 10 m¢ 2 A
% 3 4241904 5 S B The Th S48 10wl
2o 08-S TS A1) AT WA 5
A4 [''CICO, 7tAE Alo|ZEERE (PETtrace  16.5
MeV cyclotron, GE Healthcare, WI, USA)S AF2-319] 0.1%
A AAnE E236he A AaThio] FAARE =
AFato] N(p,a)''Ce] FukS-0 2 Aaratsict [ClotAE
AF2] €H4d2- GEALS] TRACERIab FXcopo A5 AR &
AR STE (Fig 1).

ot

2 o 2

nnnnnnnn

@ TRACERIab FX C Pro ﬁ
) vil lvalva

@® ['1C]CO, gas trapping - e
at molecular sieve column

o < 1a @ Remove impurities
e ysing IC-H & IC-Ag

D

Ly

[ @ Purification
v

using SAX
SPE Cartridge
vi3
$d—o

down |
@ [''CICO, bubbling in  {
- reaction vessel containing '\]
Grignard reagent CH3MgCl '
Ton/off | ‘Tmﬂl %/ Product

Fig. 1. Configuration of TRACERIab FXc.pro module for [''Clacetate
production.
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1 Aol AE [CIoPHIEAL) BA1S Slato]
S DAY FE7HE A 28 AE HE
ARSI T 21U 2 AJ2FO 2 3.0 M CH;MgCIE ALE3
Fom, g+ Al F4= tetrahydrofurang ARE-5lo] 0.5 M
CHMgCIZ 314 % ALg-aloieh. TLeLp Aleke o]
Apeks] wizketa 5] 20) o Aksek sl MeElm e B
¥hS 7o 2his] AZE AE ] wh-g-87]0)4] 5]41a]
o @4 & [''ClotMl EALS] RE|H A= IC-H, IC-Ag,
SAX 5 37H4 ) R 33 7HE A S AHg stel el
At} 745k oFo]-2 w3 (strong cation-exchange) 7} E 2] A] Q1
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IC-H= F. 71221 9] [''Clacetylmagnesium chloride S 75
3 A7) I 8He 513, ool & wk 7hE 2] %) 9l IC-Agt
o

0] 2.0] 5125 1) A H [\ ClobHlEATo] SAX FhE ]
Ao A §EE = A& WA ok e gk e gt
2-0]-& W3} (strong anion-exchange) =2 0] ZR F o] Ql=
SAX 7M1 HE4HER) [MCIOPIEARS F2Hehs o
& gk
Aol ZFRER Y AFE 50 pAR 1YL ¥ RALE
20571 5Fof ABAHE [1'CICO, 7k 8 TLE| VR Al oF 3 WS-

Al o] FAURS 2=7F0TC Y wf 15.2 + 1.6 GBq (409.8 +
443 mCi, n=5)2] [''C]otA| EALo] SHA Q) a1, EA|HFS-&
=7F-10C 2 W= 18.7£2.1 GBq (505.1 + 58.1 mCi, n=19)7}
A Eglom,-55C Y ufj+=7.7+ 1.7 GBq (208.4 + 45.9 mCi,
n=19)7} 344 = 1 chH(Table 1).

Table 1. Produced radioactive of [''Clacetate depend on
reaction temperature

Reaction Temperature [] lC]Acetate activities

0C 18.9 4 0.9 GBq (509.8 + 25.5 mCi)
-10C 20.5 + 2.8 GBq (555 = 74.9 mCi)
-55C 12.3 + 1.4 GBq (333.4 = 38.4 mCi)

Ajo] 222 2] W 74 AIIo] T2 [ClotAIEARe] A
AFREe w3517 9130 50 BASIA 103, 154, 208, 2587
AR [1CICO, 18 AR -8r0] 7 3ot it
$-25 10T o4 Ho] 9ol FHE5HAS 1 ['Clol A E41e)
AAFEES W] ZAFAIZEO] 108 w 9.6 + 2.8 GBq (260.2 =
753 mCi, n=6)0] 9L, 1552 w 15.6% 1.9 GBq (422.6%52.9
mCi, n=19), 202 w] 18.7 + 2.1 GBq (505.1 £ 58.1 mCi,
n=19)0] 1.0 255-2] wji= 20.5 + 2.8 GBq (555.0 = 74.9

mCi, n=5)2] [''C]o}H| EALo] AAME] ¢t} (Fig. 2). A2 &
& HIALSFERA] oI = IR 989, o] Abo] ¢t
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Fig. 2. Produced radioactive of [''Clacetate depend on cyclotron
beam time.
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