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Automatic Synthesis of Tumor Imaging Agent '*F-fluoroethylcholine
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Abstract: '®F-fluoroethylcholine (** F-FECH) which reflects the metabolism of choline has
been demonstrated to be an promising tumor imaging agent for PET, especially in brain
tumor imaging. For utilization in the clinic, this tracer was radiosynthesized automatically
with high yields and short synthesis time by using PET-MF-2V-IT-I fluoro-multifunction
synthesizer. The two step reactions were processed in the same reaction vessel. The target
product was obtained via C18 and CM Sep-pak Plus cartridge with about 30% radiochemical
yield (no decay corrected) and more than 99% radiochemical purity within 40 min of total
synthesis time, which was stable for 6 h at room temperature. The automatic radiosynthesis
procedure have some advantage, such as easy, high yields and short synthesis time and it
has potentially utilizable in routine production sites.

Key words: "*F-fluoroethylcholine ("* F-FECH) ; imaging agents; PET; automatic synthesis

2-"F-2- -D- (FDG) PET FDG N N
18
F_ ’ A} N

: 2009-12-04 : 2010-03-09
(1973, . ( )



82

23

BE-FDG ,
011(} ,
[1-2] 11 C ,
20 min, ,
lgF(tl,/Q = 109 mll’l)
[3-7] [8-9]
,ISF
. 18 F-
("F-FECH) U“C- ,
[7] .
,“F-FECH
fiol, ,“F-FECH
S "“F-FECH,
., PET-MF-2V-IT-1
ISF R
I&F ,
ISF .
8 F-FECH
BF-FECH ,
1
1.1
1, 2- ( >97%)
K,CO,( 99.995%) . Aldrich
;N, N- ( =98%):
Fluka ; ( 99. 9%)
Ks.z.z ( 98%) Acros ;

HPLC ( ) Fisher

. QMA (Sep-pak
Light), C18 (Sep-Pak Plus),CM (Sep-Pak
Plus) . ; Adsorbosphere
SCX (5 pm, 4. 6 mm X 250 mm) .
Alltech , 60F254
Merck ; Millex-GS 0. 22 pm
Millipore 0

Waters

1.2
RDS111 : CTI
;sPET-MF-2V-IT-1 “F
515 . Waters ;486
Waters
; : Bio-
Scan ; Mini-Scan  Flow Counter:
; CRC-15R
CAPINTEC o

Bio-Scan

2.1
PET-MF-2V-IT-1 "F
1. "F-FECH
2.2 "“F-FECH
“F-FECH 2,
2 JYFE 1, 2-
18 o )

N, N-
"F-FECH, C18 CM

o

o

(11 1. 5 mLL STOCK
(Ky52 13 g/L,K,CO; 3 g/1) QMA
BES 1 (RVD

116 C o
(2) 2 2 mL
RV1 , 116 C, , o
3 3 (12 mg 1, 2-
0. 8 mL )
RVl , 90 C 5 min, 115 C,



83

2 .PET 15 F-
£ 7%
R R a v cs vio V2L vis oM vz
N, v;&lilm g G1 4 DI‘ t T
; i $G2 ﬁﬁ‘,@zu
Xvs N
) AT
v2 Iva Xva Xvs XIve VI AVI24Vi3
M ¥ 0] D
&GRS RV1 WEiRE RV2 e
- 90 C
—.—T T—.— —.—T\T—.—
H2 P2
1 “F
222 N 18
~_-OTs T /K222 g 100 C \I?I/ F
150 CH,CN, 90 € TsO N /Z
O OH
2 SF-FECH
4 RV1 4 0.3 mL ) 2V ( ) =290 : 10 )
N.N- 100 C 8 min, 1.0 mL/min, 206 nm, TLC
(5)  RVI1 5 2 mL 5%
, C18 (3 Ky
(RV2) ., ,V( )+ V( )=9:1 ,
(6) RV2 CM , o
o 4) 2005 XI E
D) 12 10 mL RV2 o
, CM ., (5) 3 (6 h)
(8) 6 20 mL 1) o
11 , RV2
CM 3
9 13 5 mL 3.1 "“F-FECH
RV2 , CM , 40 min,
0.22 pm 30 mL 30% ( ),
, BEF-FECH o [6-7,11-16]]
2.3 Pascali ['™
@)) , pH o
pH. )
2) (HPLO) .
(TLO) . HPLC

: V(0. 25 mol/L




84 23
HPLC BF-FECH >99%,
. - (3) ;
18] , 25 mg/L K,,, .
(80 min 65 min) , . K, 25 mg/L,
, (4
N, N- o
; ( N, (5) 5 BF-FECH 6 h
N- ), 20% HPLC o 5 s
( ) C18 . 98% ,
CM o o
3.2 Ci18 B EF-FECH
CM , 18 p- ,
FECH, o , o
CM
, CM
o CM c18 .
,C18
1, 1 s ,
C18 5% ~8%,
C18 1/4, CM R _
C18 1,2- 000 400 800 1200
18 {7 B B 1)/ min
, Ksz 3 “F-FECH UV  HPLC
, o C18
.CM ; 240} !
N, N- BF- 2000 ;
, g 160} |
Eoop !
) S ol : :
1 C18 or :
18 03 /MBq /% 0.0 200 400 60.0 80.0 1000
10 370 20~30 T HE ) /mm
° 570 8 4 "F-FECH TLC  (R=0.22)
3.3 “F-FECH
(D pH 7.0~ 12or
8.0, =~ 8.0}
(2) BF-FECH HPLC TLC j 40l
3 4, 3 , ®
4. 21 min, FECH [11) O.O_M , \ orhivaid
4. 03 min, 2,00 6.00 10,00
s BE LREFNS[E] /min
FECH FECH . s SEFECH
4 , , 6h HPLC



thesis and evaluation of ' F-labeled choline analogs

as onclogic PET tracers[J]. J Nucl Med, 2001,

2 :PET BT 85
4 42. 1 805-1 814.
PET-MF-2V-IT-1 BF [7] Hara T, Kosaka N, Kishi H. Development of " F-
5 FFECH fluoroethylcholine for cancer imaging with PET.
- ’
20 mi 3OV( synthesis, biochemistry, and prostate cancer ima-
min, 0
v ging[J]. J Nucl Med, 2002, 43, 187-199.
99
) 0 ’ [8] Kwee SA, Ko JP. Jiang CS. et al. Solitary brain
° ’ lesions enhancing at MR imaging: evaluation with
° fluorine 18-fluorocholine PET [ J]. Radiology,
D 2007, 244, 557-565.
R [9] Kwee SA, Degrado TR, Talbot JN, et al. Cancer
imaging with fluorine-18 labeled choline derivatives
[J]. Semin Nucl Med, 2007, 37(6): 420-428.
[10] Clinical Value of "F-ethylcholine-positron emis-
sion tomography (PET) combind with endorectal
MRI for pre-therapeutic staging of prostate can
cen (FEC-PET/MRD [EB/OL]. (2009-09-17).
[1] Hara T, Kosaka N, Kondo T, et al. Imaging of o ) .
brain t | N http: clinicaltrials. gov/show/NCT0052046.
rain tumor, lung cancer, esophagus cancer, co- X
8 phas [11] : : . UF
lon cancer, and bladder cancer with [ C-11 Jcholine 5 9005 95
. ) Qe LI
[J]. J Nucl Med, 1997, 38(Suppl): 250. 138-140
[2] Hara T, Kosaka N, Shinoura N, et al. PET ima- '
[12] s , , . 8F-
ging of brain tumor with [ methyl-"* C] choline[ J]. 28
J Nucl Med, 1997, 38 842-847. 200222172174 ' '
[3] Hara T, Yuasa M. Automated synthesis of fluo- ) o )
[13] Piel M, Bauman A, Baum RP, et al. Improved
rine-18 labeled choline analogue: 2-fluoroehtyl- i )
4 bl - .l | Med automated synthesis of ["* F]fluoroethylcholine as
imethyl-2-oxyet mmoni . N s
e Xy{; v S He ¢ a radiotracer for cancer imaging[J]. Bioorganic
1997, 38(Suppl) : 44.
Med Chem, 2007, 15; 3 171-3 175.
[4] DeGrado TR, Coleman RE, Wang S, et al. Syn- [14] , np .
thesis and evaluation of F-labeled choline as an 2008.6.29-31
oncologic tracer for positron emission tomography: (157 ’ ’ ' ' ’- ' s p
initial findings in prostate cancer[J]. Cancer Res, ] 2008, 31
2001, 61; 110-117. Ge0 56 ‘ T
[5] Hara T. "F-Fluorocholine: a new oncologic PET ) " ) o
T [, 7 Nucl Med, 2001, 42, 1 815-1 817 [16] Pascali G, Antonio LD, Bovone P, et al. Optimi-
racer[ J . cl Med, , 42 5- .
(6] DeGrado TR :ld — S Ls zation of automated large-scale production of [ F]
6 eGrado , Baldwin , Wang S, et al. Syn-

fluoroethylcholine for PET prostate cancer imaging

[J]. Nucl Med Biol. 2009, 36: 569-574.



