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SPE - ®ANLIEE I 2 1" T Lo, BV 22— VORTEICHARH Y F—— (45 25 mL), SPE 71—
FU P oREEH (20 mL) BXOWHIEH (10 mL) OF 7 AWY F—R—Z2FELTWD, £, &
— Y PO CEBNG) ICHRE LR =2 ko T, BUHEEDE=Z U VI RARETH D |
H— RV v U~OEK, K, BLOEHOR TRZMEFEICERTE, REORFHNE L2 AENTITO
TENTEDL, MMOBEITEENTAFEMAL, T2 —/LEADICITH AHERNHRBINTEBY . WmiKE
JEDORENFRETH D, T DDA A L AHBIED 7 278 SR E (<5 mL/min) TOBIKALERIEAIC
LRISTE S, KED 2—LOHINCIE, USBXHGDA v Z—T7 2 —AEY 2 —/L&2H L TEET 25O
a7 Z A% . LabView (National Instruments) % HWTBER L 7=,

22 [MCIAFA=ZUDA NS LAZHER Y

YA 7 m hr Az kD UN(p,a)C G & TRl L72[1CICO2 % 0.1 M Lithium aluminium hydride/
THF (ABX) & 3 UAbKERRIC L o> CTUCla vb A F L E ARk LTth, EHH AKX F (15~20 mL/min) |
0.2 mL OFNE % EA L7z Sep-Pak tC18 Plus 7— kU v (400 mg, 37-55 um, Waters) (23l LyfifE L
Too —RU v UEHEICRE LIEBAREE P —OENRRICELZH, TAT7e—%2FIL, S 5ICKIG
RE S 5720 30 PIAE S E 7%, tC18 DA Z 1FS HZAR/K (5 mL) . & 5\ 0.5%NFE /KA K

(3mL) THRIGHZ VW LTz, EEYER R ROSR OFHFEIZLL T O L 91247 -7, 1 M NaOH K#%# (1 mL)
(=¥ /—1 (1 mL) Z /% T 0.5 M NaOH ®/k—EtOH (1:1) i 2 #H8 L, Z ® 0.5 mL |2 L-homocysteine
thiolactone-HCl (7.5 mg) #¥#%fE4 %, OB L7 (0.2mL) 2V VIZEY, tC18 #—hVU v
WCHEA LT, M, tC181F=# / — /L&l L, BRI %EH L,
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tC18 W — U v POKEEZ & b COEF AR K (5 mL) Z AN7AHRA Y Y — S —ZEI L7z
. 10 mL O=% 7 —/LCiEME(L, 36 ZOVER HZAR K CFE#i{k L7 Oasis MAX 71— KU v ¥ (Waters)
(2, P 3~4 mL/min T L7z, HEHAZEEAK (10 mL) TP, 50 mM VU U EEfEER (5 mL) (K&K
REK) TWH L7, ZOBMREZAEFEEAK (5 mL) OAS R A 7 VICHIE LIERAIE Lz, —7,
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AR &AL HIRE ORI E 1L, YMC-Pack Pro C18 7 7 4 (4.6 x 250 mm, 5um) (YMC) %M
W, B EER 10 mM KHePOs (pH 2.2) AN R 225 nm, #i# 1 mL/min O &M TIT-72,
L-homocysteine thiolactone-HCI, L-homocysteine. L-homocystine, A F 4= OFKIEHEWEIZ LV 4%
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T, RISEWRICT V7 ) BE i, BER%ZO tC18 M OEHIRIZT VA U GpH9) 23T 2 & K VES
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T 5, W EA A UHD 2 SO ANEH THREFA FIAEZR Oasis MAX 71— U v U EFEH LT,

[EFH OFEFAIC L o CHEFERITEAEIC T 2 Rl 72 B 1T R e D, A AV RMBIIE DS G, A A
FOSIEHE, TEFE W @ - < WH#EITT 50T, Ml H0EL T2 06ENH D . RETILFEOHIEI A A
JEREE G A BT 5 2 L TRHL L=, M 21X SPE ®ANLE Y 2 — L O RFR I L OBEMEMHE T — R vV
Oasis MAX OFHREDOHER Z27R8 L TV 5, KRG TH O tC18 7 b O/KIEHIR & ARk, 10 mL 274
— N o DICIET & BEREDS LR UL KVE. 50 mM Y U EERRETHR TRIERAVICIEH LTV 5 O 2SBHRES
bo TO%, WHRITAEREEAK 5 mL &2 AV BE A 7 UIZE LT, @R E AL T, WiirafT
[UCIMET O¥EHE TR 6 02 E L pH X ETH V|, 2.4~3.4 GBq D EIENE ST (RIS :20 pA,
10min), —J., =/NARLb—%—|Z X 58ANGIX, INEMREE 85°C THEAVAM 25 L, k&% ARk T
AR LTS 2 1572,

[UCIMET DA > 71 7 LMEi#kE & SPE BANEIZEB T A HURRE DA 23K 1 1R T, BEMIGHK & LT, 0.5 M
NaOH/=% / —/L (60/40), 77 b 3 mg, i 0.2 mL Z M\, fEIZtC18 1 b T v 7 S 7=kl
(tC18 + AC-2 + Waste + MAX + LIC-MET O4EF) 1Cxtd 2 K FEEBUINEDIL (%) TRLTWD, FFIC,
Oasis MAX O ED 5 EIE 2 10.9% & &<, PERIZHE L T DR, [MCIATF A= & LTE 80% EFFRTX
HHEAFAICH 7=, £72. Oasis MAX IZxT 2D b T v 7RIFT ISWLL ETHY  IFEALIRH (LA 27 A1—)
E7 <, BERLTeA AU H — N v DI RIHET 2 Z L 2R L, —FH, AL 4T E=Y
DEEREHEIC B Accell QMA DIBE . T DA T TIHRERRIZIER 1K< . [MCIMET O8I I38 L Tu
oz,

&1 [MCIMET &E®RDMKSTEED T

Radioactivity distribution (%)"

Sep-Pak tC18 1.7
Charcoal (Waste gas) 4.6
Waste 1 (Waste lig.) 2.2
Waste 2 (Waste lig.) <1
Oasis MAX 10.9
[11C]methionine 79.8

(decay corrected at EOS, n=3)

*Each data represent the ratio to total activity trapped on tC18.
*Activity of the product prepared by this method was 2.4-3.4 GBq
(Irradiation time 10 min with a beam intensity of 20 pA).

TR —Z =15 KO SPE EOBANCIC L - TH L [MCIMET KAl HPLC 7 v~ 77 A &R

MR DEROMERZ T (X 8, K 4), FOSEENBARK LB O A S Sz, WTihol;
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(SPEVL) & 1.18 mg (=KL —F—1k) Thv, KEHERK; (USP), a—nr v 35 (EP) O/
FREE (2 mg/V) Uo7z, 7z, =R L —F —ETika vk e UV TIERENPREE R MY (d) 2
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727 A VIZ[MCIMET @ L-BAEROUGRDOR) % & 72970, Gomzina 5 13 AEAER 722 KOS TARE (0.5 M NaOH/
=% ) —), 1/1) %M\ 7= L-homocysteine thiolactone D4 > 7 AiETH NS L-[CIMET % 90%%
FEIY, Fio, SEOT VA VEE (<0.5M) BLOTY J —/VOFELEZIKRLS 35 2 & THEHREMEOM
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7 [MCIMET®HPLC 48X IS4

(A): evaporator method, (B): SPEmethod

a: lodide, b: Homocysteine, c: Homocystine, d: unknown, e: Methionine, f: L-homocysteine thiolactone
Analytical conditions

Column: YMC ODS A-323 (4.6 x 250 mm), Mobil phase: 10 mM KH,PO, (pH: 2.2), UV: 225 nm,

Flow rate: 1 mL/min

® 2 [M'CJMET @A #i4alE pg/V (5 mL)*
Lactone Homocysteine Homocystine Methionine
SPE method 1.8 567.5 100.0 10.9
Evaporator method 1188.3 122.0 11.1

V: the maximum dose in millilitres
*Data represent the average of 3 experiments.

JE (L-BEROGHER) 28ETEDLILEERE LTS D, 0.3~0.5M @ NaOH EEIZ OV THRF &1T-
TRER, 0.3 M OREX, JUSNEOFE LWME T2 b6 Lz, ZOTANVIREIZT 7 N BOBARH
BRICATTHY . RISKRF O H 7 — Wit S ARG IZE G- LenWZ B [1C] 3 Tk X F/L A3 EFH
WCESINTZb D LHESND, 2D, TAAVREZ 05MICEEL, K=& ) —VHIZESREZH T
THEME L7z, TORE, Ki=x /) —) Ik 60/40, 65/34 ORf, L-BVERIT 91% DO EFRTEKRT D Z LN T
72 (#£3), Gomez 5 9, KISHEIZ L-homocysteine i L 100%® L-BHEAREHREEZER L TWD, 4
% L-homocysteine (& X D IEFR A RO E IS TR Do F T NN T M L DHEGAEAMKRORIEZ, SondE—
TR T a— RTH DD, iR ERREFHIITEREN S 5,

%= 3 [MCIMET OEBREMEKDAIE

NaOH conc. Water/EtOH (v/v) L-isomer (%)
0.5M 50/50 87.5
0.5M 60/40 91.6
0.5M 65/35 91.2
0.4 M 50/50 89.6
0.3 M 50/50 87.4

*The lactone amount (3 mg), the time of 'C-methylation (2 min), and the reaction mixture
volume (0.2 mL) were fixed in every experiment.
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Abstract

[1'C]Methionine ([""CIMET) is the most commonly used amino acid tracer for PET imaging of brain
tumor. A simple and rapid preparation of ['CIMET was achieved with “on column !'C-methylation
method” and solid-phase extraction (SPE) method for the formulation. [''"C]CHsI was delivered under
nitrogen flow (20 ml/min) to a Sep-Pak tC18 previously loaded with 0.2 mL of a solution of
L-homocysteine thiolactone HCl 7.5 mg dissolved in NaOH 0.5 M in water/ethanol 50/50 (0.5 mL). The
content of the cartridge was eluted with water (5 ml) from tC18 and collected in a reservoir containing
water (5 mL). The diluted solution (pH>9) passed through Oasis MAX (strong mixed-mode anion
exchange cartridge). After trapping the product on cartridge, the cartridge washed with 10 mL water and
the product eluted with 5 mL phosphate buffer. This solution was then dispensed a sterile vial containing
5 mL of saline solution. Chemical and radiochemical purity was analyzed by HPLC and enantiomeric
purity was also evaluated using chiral HPLC column. Total synthesis time was 20-22 minutes including
SPE formulation time (6-7 min) and the radiochemical yield was approximately 15% (end of synthesis)
and radiochemical purity was always higher than 99%. In all cases, ethanol levels in the injectable
solution were below the recommended limits. This fast and easy to automate process can be
considered as an alternative to the conventional methods (rotary evaporators).
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