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BE 7 v #I181E#k 7 vA 1 F— /% (L-3,4-dihydroxy-6-["*F]fluorophenylalanine; 6-[ *FJFDOPA) (%,
AR RICBIT S F =83 U ABREERiICE R TH 5. bhvbiud, I 6-[FIFDOPA G AT
LERESE L, ZOHRAMICOVWTHRET L. AV AT ARy ba—SE L T=YFLara—%
TRV, AREEARKE LU HPLC I X 2 0B RE» ORI N TwD., ZOERY AT LEHW
72 6-["*FIFDOPA DA OFER, AHRFFEIEH 73 5T, BRETRICB T2 E B L UHLigtae
50 HA X 110-130 min DBEFSHTHFNFH, 1.4-2.4 GBq, 244-270 MBg/umol TH 7. 7 v F 18 7
tFINA KT IVF T4 b (AcO®F) (24T 5 6-[SFIFDOPA DUUEILF T 36.7% THh - 7:h%, Z
DIEEERE S ) 7 & (AcOK) DIRFEIC X W B A7, Thonlenrb, KV AT AXHWE
6-["*FIFDOPA DA TIE, AcOK DIRAEX BAFICHRES T LIS X W& L THIlE, SISk T

6-[*FIFDOPA %* 3 5 4L, #HBEREORRKIZO b &b,

L. BU®IC

IN=F 2V VIF TN O BE—H5K F—ox
IUMBEOEMRIZE o TR=1SIUHRZL, #
A BAERED R % EE T AIERDH H b D 2
EVHBENTED, ZOHEHFEL LTLER =
(L-DOPA) VWL TWA, ZOT7FHa s Th
%7 v F IBKER 7 )V 4 1 K — /¥ (L-3,4-dihydroxy-

*1 75 e P
*2 SURRHE L R AL Rl p A A
*4 7] TR
# KPR KRR S
*S AL I
xo@ b kFEF A 70 b0 RIEY Y —
ZH 9 T7H23H
Bz 9% 10 H 6 H
BURIGE K © R T b5 X A 2SR HT
5 AOVi#ERIHET 1035 (& 602)
AR R TR R A 20 b o v 5
S 3

V=F Y ERICBWTHHATH 2.
(FE% 34: 1055-1061, 1997)

6-["*F]fluorophenylalanine; 6-["*F]JFDOPA) (&, L-
DOPA k A OBHE AT 7 v FE 18 7V
ORFN—=NI IRHESNDEZEDL, BRANICE
A RF—=83 YARBEDFMZIT) L THEAT
& %. 6-[FIFDOPA DERIEIGFER L ) ¥k
HEINTWLEH, ShRlbibIUIaEDLD 27
BLTVLEREED LI, AROBIZBT
LIEREEDWROBRZ I, SHIZKEL
T 6-[*F]JFDOPA %15 Z L HME L7 6-
[*FJFDOPA D&Y AT L DHEH ATV, FD
HRMICDOWTRRE L7,

. 5 &

1. Y XTLOERK
6-[*FJFDOPA D&% A 7 2 (ARIS F3: HAH
$pT) (&, ¥ o= vE, EREEARKTL
LU BERSRE 2 S ST 5 (Fig. 1, 2).
gy b= VFEFN=-VFLara—%
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Fig. 1 Flow chart of 6-["*F]JFDOPA synthesis system.

(PC9801VM; NEC) # >, ARC v MZX D F
TAN—ZNLTEREEXT Y PO—)L LT
A, FORMMIEERE/ ST A — & FREMH, &7
O AWEEB LGN 0~ T LAERRD 3 FE
b, LEZCLTUIEZOND., GHlE
AKKE, PREBICO—5 ) —T/NKL — 7 RELE
L, FRICHER SN T T ABORICEHESEHN T
BT RTITbn s, 8 BERREE L OREK
&, =7—= ) ¥ =IlLoTT1 AKR=H¥TW
D) I HREICURE SR S LS. HK
SR L ORIEEER T — e — 7 — & v,
BN R % &8 5 72O RS A s DMl % 7T A
B TH-o TV, F70, BIEEZERER & G
B0, O—%Y —TNKRL— ¥ L RILASEE
DOFARE R FFFIC LT — b — ¥ T LT 5,
SEEAE R TIE, HPLC 12 X A 0 EURANDZER D
RAZ CLoOIBAE SR LRI TS, 5HUH
717 L& YMC-Pack ODS (¢50 mm X250 mm; 7 A
IAY—)&RFVy, 0.1% BEREKELC & 0 it
10 ml/min TRE TITo72. 72, BibgE& LT
Mg REAR 27 (PIN B8 AR 87 S-2070; H A
SUGFT), FHRWOCRE N %E 27 (SPD-2A; Bt #UE
AT & w7z,

2. 6-["F]FDOPA D&KL

EHRRED) — 7 F v s L-DL, 8HE
15EE (6 mD), VESHHZARK (1.7 ml) B X OFERE (6
ml) |2 2> L 72 4-O-Pivaloyl-L-dopa (20 mg; # 4
REYD Ao IS 45T H. 470 b
7 > (BC1710; H ABLE) (2 X 0 hik S /- E R
F(10MeV) &, HIKE L TO0.15% D7 v FxiRk
BLIAF HAZES L, ®Ne(d,0)""F SIS
LD AR Sz BF, MRS ) 7 A (AcOK) (2
WBLT79vFE I8 THFIUNLKRINVETTA b
(AcO"F) & A B L, it 150 mi/min CRUICE 27
AR E AL, TR, 8 HEDIERE (6 ml) E N
Z, 130°C T 25 5 BIARSHT 5. RUSER &
NEL (130°C) L D35 JERZE L7 s, 1.7 ml
DFHFTHAG KB M THRIEL, 1 Y275 —
DWEBERICHEL7ZDE, 045 um DT 1)V
% — (SJHVOI3NS; I YR7) @ L TH 7T
V=7 @m) \ZHEEA SN, HPLC 12 & 0 758
AT . o BURG & FREC R RR i 2 B &
DN SAERERG D H DT =5 DX} T »
FHRMGEEN, 3 hu—TFOMlEAY ) EZ D
ZEikhru~w b L EKRIRTSH. 6-
['|FIFDOPA @O ¥ — 7 HHIR L 72 & @ Ba I &
D 2NV T % BEWAN 2 S 3l 4N A4 T OV E) b B
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Fig. 2 Photographic view of the main unit and injection unit.

Table 1 Result of 6-[*F]JFDOPA synthesis
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Yield of 6-['"*FJFDOPA

Beam  Irradiation Carrier F, Synthesis Specific
Run No.  current time concentration time at EOS based on AcO'*F activity
(LA) (min) (%) (min) (MBq) (%) (MBg/umol; at EOS)
1 30 60 0.15 71 873 375 107
2 30 60 0.15 72 596 40.0 126
3 30 60 0.15 80 903 36.2 104
4 40 60 0.125 69 607 — 141
S 40 60 0.125 72 1621 — 130
6 40 60 0.11 78 1140 — 170
7 50 110 0.15 72 1395 31.3 270
8 50 120 0.125 73 2368 — 270
9 50 130 0.15 70 1961 38.7 244

Z, SVKRTZ74NVF—(022um; IVKT) %
L 721% 6-['*FIFDOPA O 0.1% BERE /KB % 2
L2 T4 TNATVIHET A, S TIA,
MEERE, 77711457439 X, it
BEIC DWW THIE R 1T o 72, LeigieDBlE 121,
Z#E ih & L C 6-Fluoro-DL-DOPA (2-Fluoro-5-
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Table 1 |2 6-["*FIFDOPA DS RAE R /RY. &
BT ERE L 69~80 40T, FH 135 Th - 7.
B AT B ST O 6-[$FIFDOPA D=L, Mz
72 F, OIEEKIRERUG DLV Rk B 75, 30 uAX60
min, 40 A X 60 min, 50 A X 110~ 130 min @ FE5f
FMETENRZER, 596~903 MBq (‘F¥ 792 MBq),
607~ 1,621 MBq (1,121 MBq), 1,395~2,368 MBq
(1,909 MBq) Td o 7z, [ABBG S CHROLNL 6-
[*FJFDOPA D LISREIE, AR THRICBWT

6-FDOPA = 0.495 x Abs. x 10e(-5)-0.114

34 % 11 5 (1997)

ZHZR, 104~ 126 MBg/umol (111 MBg/umol),
130~ 170 MBg/umol (148 MBg/umol), 244~ 270
MBg/umol (263 MBg/umol) T - 7=, FEiE % 1
WTPERC L 72 SR RE B E AR 4R & Fig. 3 127K
¥. o, BEEBICBIAT VT4 LT AN
7 v ADREFEF % Table 2 12757 (Run No. 4, 6
BXUSIZOWTIEERBEIE). ®F, ORBEHREI AT
% 6-["*FIFDOPA DILHEIL 102~15.8% T, F¥
13.9% T -7, 72, AcO®F % ¥t~ L 7- 6-
['*FIFDOPA DY (L 36.7% Td» - 7= (Table
1). 6-[*FJFDOPA & 2-[F]FDOPA D4 K E 451t
#2:1 Thotz. HPLCIZ L A u~ + 7

100 7 5B LU 6-[*FIFDOPA O3 7 1< + 7T 4
% Fig. 4 \Z/RT . 6-["*F] FDOPA O R gH b4k
FEIZ98% LLETH o 7.
7 v, # 0=
§ REWY AT LINN—=VFNar¥a—45I12&
§ 5o D EEHE STV A, BEGEH T 540 b
2 I TNHRELIHEBVTS, BPTV o
z TMIAD AR Y AT LR T0E, SO
2 254 BEIE, IR B X O 6-[*FIFDOPA 04 MEks 52
DBREIZBVWTUTORTHHATH > 2. Wt
FELEFE T, BERY 7ORECHRT 1 Y125k
, : : ; 72V =8 T4 LOGED L) WELEIZE T
0 0 0 0 - O ZEMSRESTL AW, EFF A AT TG
Concentration (nmol) e i - o i P
Fig. 3 Calibration curve of 6-["*FJFDOPA. FROKBEREL 2V oWRREEMIC L
Table 2 Activity balance
Percentage of radioactivity based on '*F,
Run No. Synthesis Separation
AcOK  Vessel* Filter Wastetrap Others 1**  6-["*FJFDOPA  2-["*FJFDOPA  Others 2***
1 59.0 55 0.9 10.5 0.2 15.4 7.0 1.4
2 74.4 1.9 0.5 72 0.6 10.2 45 0.5
3 58.0 57 0.3 11.9 — 15.2 73 1.6
7 60.0 39 44 12.3 0.2 12.7 6.0 0.5
9 59.1 49 1.0 9.2 0.3 15.8 8.0 1.8
Average 62.1 44 1.4 10.2 0.3 13.9 6.6 1.2

* Vessel: Percentage of remaining radioactivity in the reaction vessel.

** Others 1: Percentage of other remaining radioactivity.
*** Others 2: Percentage of other elution radioactivity.

Presented by Medical*Online



Ty FISEEH TNV AU F—= G Y AT L EZ0FAMORET 1059

[A] Separative HPLC chlomatogram

Absorbance

- -

Radioactivity

T
10 20 30
Elution time (min)

[B] Analytical HPLC chlomatogram

R

Absorbance
—_—

Radioactivity

By

4 8 12 16 20
Elution time (min)

Fig. 4 Separative and analytical HPLC pattern of 6-['*F]JFDOPA.
HPLC conditions: Column: separation---YMC-Park ODS (¢20 mm X250 mm).
analysis---YMC-Park ODS (¢4.6 mm X250 mm). Eluent: 0.1% AcOH (separation and
analysis). Flow rate: separation---10 mL/min. analysis---1 mL/min. Detector:
radiation detector and UV detector (wave length: 280 nm)

Table 3 Estimation of carrier F, concentration

Calculated F, concentration

Run No. {gamiol)
1 52.3
2 46.1
3 56.9
7 40.9
9 50.5
Average 493+6.1

*F, concentration was calculated as follows.
F,=6-["*F]JFDOPA(EOB) ~yield (based on '*F,)+
specific activity (EOB)

T, BREFEOEMLE L O B AT
ROBMANEL S LA LD TEL F72,
6-["*FIFDOPA D4 #ERE 8L CTIL, & HBFRH & 6-
[*FJFDOPA OGHHEY — 7 DL E LA ) 5 B
B IS AT RE T 5 HY, Db iUdfEE s 6-
[*FIFDOPA %* 0B 572012, 2 ¥a—% L
TOR7u~x b I ARMER LA O~Y =2 T
MALED T4 ATVLA ETY Y 2 HTTFH
TN Bz HREHRHA L., ThbidE2H
BLISHEITT 25D BEbnbds, HEIC 6-
[*FIJFDOPA % ST A B HLEMNTH - 7-.

6-[*FIFDOPA D& 121 8 #l5E O Kol < B ik
REDERTHHTLI ENS, EhEryH—%
Ay FEVOPFRBLUVEZET A v % T O8E
PORET L7201, ERRICFTATA AIZE
HA—=IVKNFTy TiET. LHL, I—IVF
by TOATEEEIHETET, EHE>
=Rk PEVOPTHY 34 ¥ bR DI
il 7. O Ehs, TI—NVF Ty TIEEW
TV IA4 LT LEWMOHT, E5HICENE
Y —EFT7ura—74 7T AHAIEIZENER
WL DBMEIZ LA ENTE.
6-["*FIFDOPA DRI BT, AcOF (Zx
% 6-[BFJFDOPA DYLEIIFERIIRT & B Y T
36.7% L @R TH -7z, TOYLERIE AcOK DIk
REIC L > THE SN, AcOK DHLIZFEV AcOBF
& 4-0-Pivaloyl-L-dopa @ B2 BT % figthe
TR & - 72A%, ks fRaiEs &
O 82 B BAR \C BT A gt fE DR EH % <
%0, HEAIZ AcOBFE 128§ 5 6-['*FIFDOPA O
PRI T L7z, ACOK 2 %5212k » T
O EL72AY, AEAEIE AcOK 12 b
7 T EINDLHHROEEHE L, *RAHT 5
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6-[*FIFDOPA OYLUHFEIIE T L7z, 2 BHUED G
BT, AcOBF x4 2RI EME L, S
T 6-[*FIFDOPA W b7z, Th b &
5, AcO"F (23§ % 6-["F]JFDOPA DILFE S
AcOK DD | DOHIERVIGELZ &N
irolz. HBUREDOMEICE L TIE, REDR
e DAZHEGIC DO W T ENREN 3 [PEIE X TV, F
DFHEE A TREREZERL, 25121 8T
& % 1% 6-["FIFDOPA O 4347 E Bl |\ AR HE ff 12D W
THEZITV, MEHREDO—HeHEL/C LT
6-["*FIFDOPA D434 & ¥ mlATV>, DMl
X et E k. O LTESRE
6-["*FIFDOPA D WIGFREISFE RITRT £ 9 105
<, %512 50 uAX 110 min O FBGF5M T 270 MBg/
umol (EOS) & &S T 6-[¥FIFDOPA %315
Lz, TRHDOERIE, AcOBF IZxd 5 6-
[*FIFDOPA DILED @ -7 &, BHiakics
VT % BF, OERE B X OB RREIC B ¥ —
7y MRy 2 ANLORY H LEFIRW IO L
EZOND., ELICE LN RETRED R LM%
MRD 72012, HGTRE, 6-[*FIFDOPA D YL®
BIXU SR IIHTAIELNLD, 0.15% D F, i
mU7cROBEE L BT % &£ 493+6.1 umol T
& o572 (Table 3). ZD#ERIL, HEOTMIMA L
LT 1% @ F, (Ne 99%) # A % £ HEt O R1fE 12
XL, E6ICAF YT AIZEDFRLTY
LI ENLENIERENEDS L, L - T,
COFMEIZ & > T S NEKREDOEFIFEIC DOV
TEHECTEIHMEEZONL., T2 &h
5, FHE EIE S L YIS R —E 0k
BPEHRENZ L, ZORBSEDOZ L%
RO 1 DERT EEZEZOLND.
4-0-Pivaloyl-L-dopa % V72 6-["F]IFDOPA O
ERGEE, Adam 5D EEIEICHAER E NS 6-
[*FIJFDOPA & 2-[¥F]JFDOPA D REMEAREATH <,
T/, I UAKRERRIIEARED R DES  EEE

34 % 11 5 (1997)

WX BBUREN TR Z R EORELH L. T
DEREEZRHLIARER Y AT LICED 6-
[*FIFDOPA &H(Tid, &ULE, AcO®F 23§ 2
mIE, B X UEILRSHHET 6-[FIFDOPA 7%{%
b, fE¥EOBBRRAYE0s LN TESL S
Eb, V—F Y EHEIT) ETERTH -

e ARFEMD L IZH 2D, 4-0-Pivaloyl-L-
dopa (NB-335) #flt 5 L T\ 72 & ¥ Lo A W
BEAREmCEL S NI EBRCEEIR#H L E
T, F, HEKFEHAsoboy -RIEY Y —
EHBEEL S CIHL EAREWIRT . AlEE—
HELY THREWLZEF LA LI, FEORHW
eLET.
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Summary

Fluorine-18 Labeled 6-fluoro-L-dopa: Systematization and Evaluation of Its Usefulness

Ryou Fuii*!, Yoshio ImaHor1*?, Minoru Kimura*}, Keisuke Toyama**, Mitsuaki YUAsa*?,
Yutaka Kumakura*®, Hitoshi Horir*!, Kazuo Wakita*!, Takehiko Yacyu*!,
Takakazu Nakamura*!, Tatsuo Ipo*¢, Satoshi UEpa*? and Takahiro KANATSUNA®!

*INishijin Hospital
*2Department of Neurosurgery, **Department of Physiology, Kyoto Prefectural University of Medicine
*3Faculty of Health and Sport Sciences, Osaka University
*The Japan Steel Works
*$Cyclotron and Radioisotope Center, Tohoku University

6-["*F]Fluoro-L-dopa (L-3,4-dihydroxy-6-["*F]flu-
orophenylalanine; 6-["*F]JFDPA) is useful to assess
presynaptic dopamine metabolism in central nerv-
ous system. In this paper, we report on the usefulness
of the 6-['"*FJFDOPA synthesis system developed for
the routine synthesis. This system consists of the 6-
['"*FIFDOPA synthesis and the separation units in
conjunction with controller using a personal com-
puter. The synthesis time of 6-["*FJ[FDOPA was 73
minutes. The typical yield and specific activity were
1.4-2.4 GBq and 244-270 MBqg/umol at the end of

synthesis, respectively, under the irradiation condition
of 50 uA for 130 minutes. The radiochemical yields
of 6-["*F]JFDOPA were 31.3-38.7% based on the
["®F]acetylhypofluorite, and the results were affected
with the condition of potassium acetate (AcOK) to
produce gaseous ['*F]acetylhypofluorite. This system
is useful for the routine production of 6-['"*FJFDOPA
because of its high yield and high specific activity
while maintaining AcOK in good condition, and de-
creasing the radiation exposure for chemist.
Key words:  6-["*F]fluoro-L-dopa, Positron CT.
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