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HelLa #RaI=xt9 5 ®F-Choline &£ D
HREE IR ESE

NEEIES, LAY R RRCY, SRR iYL A H

o TR B S S TS R R
020-8505 & =Wkl Py HL 10-1

VIS TR R R 0 O RN R 2R 2 3
020-8505 = T UKl i P L 19-1

DEFERKF A rabar & —
020-0173 & T IR Ja T ARVE IR A B 23 2R 348-58

YAARTA Y b—THERREAY A o bnrk o F—
020-0173 & T IR /a ARG IR AR IR T8 H3 7R 348-58

Vb KA rahay Rl B2 —
980-8579 B I TH H 3 K& 7 i 3 01

XL &HIC
7 = — 2B HK D Fluorine 18-2-deoxy-2-fluoro-D-glucose (|°FDG)iL. M=o DI R oD T 7 &5 3 L A 55
DWICBWTHEEARRI FL—H— L LTHLN TV Y, #i2 ®FDG OIS ~DOERE L, EEMmao
PERHTTHEA M L7 b O TH Y . Z OELFRIFEMEDS Positron Emission Tomography (PET) (2 XD W C
PSS, FEH O, PFDG I DLV PET A Rl hL—4— ™C-Choline & BIEDTENT. &2 DI
D FTREMEIZ DWW T FEA AT C& T, ZORER, IEEO BV YC-Choline D& AIEISHENLSAL, DI L
FDG K0 3R\ ER A R LRI, B 58 , FIRERT (10 43 °FDG @ 1/6) T PET AFy AV AREZRE | kM
BEDG (k0% PET FIRL—Hh— (T2 B ATREHEDVRE Iz, L LRSS MC IS 20 &4, TUNRT 7L
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L THEFE TEARWE W EIBRN B~ 77 AAFZETlE, #7212 BF T Choline #123% L 7= ®F-Choline &% L . # Dl
LU AR R BREE LT,

2. MEBIUVFE
21 fERatEE

BEA I i3 e b ESERE kO HeLa S3 (RCB0191, HL*2AfF9EAT) % V>, Eagle's minimal essential
medium (MEM) (Z 10% fetal calf serum (FCS) & penicillin, streptomycin % )l 2. 5% CO, + 37 ‘C CH&E 21T~ 1=,
Z OREHARMETOMBSGTIMFERT I3 23 R T o 7o, RERARIA R 50 ml, KE2E HEifK 25 cm’ DLkkEE 2§ 7
7 27 (Nunc USA) % flv 7z, BEaEimia s TAmIaIFRoE T 1x10°~3x10° B2 72 % = & & HARICAREE L7z,
2.2 HWREEEE RIS

MO FEFHIE, TAR (ICXRDF T AT my X ZIEIZEDITo72, 2 mM TdR Z & Teds #IlZ T 24 RFETRE##%
TdR-free 5511 C 11 FERIES ., 5122 mM TdR 2 & k5 © 14 FEfIEZ &R L, 201 B OV vy 7 %fTo72, D
#% . TdR-free EfHULIZAZHAL 72, TN ZNOEEF M IR O BT RFEFREE 4 CORKPFIZAN, 10 FrfkiEik
ACHIREEICTE L NMCCIZEATZ, ®F-Choline 1X NMCC I CAMSHL, 511 1 ml 8720 0.5 mCi & B4
H 1L, 37C5%C0O, DAY FaX—F—T 20 pRIHBELL, BEEKTHR, 7 Lla— 2K Ca/Mg free
phosphate-buffered saline (PBS) T4 ) 7'y ALBE Ui A vlE S, SHIZ7 /b — AN PBS THEyFL,
~— AT ATHIRICED A E T F-Choline D RERIIE LTz, 20t MlaEAHIEL | HALMAaH =00
'8F-Choline /i btaE R 7=,
2.3 Flow cytometry (FCM)IZd&k % DNA EDEIE

% phase (Z[RIFAS T/ O—HB1X, flow cytometry (FCM)Z3#T D7z 1Zfdidod, MR OMEREH LY DNA
BRRBED T TOAI, AHRTH) DNA BOZALZ /049 57260 2 % Triton X-100 I[ZHIfRA 7S E, BRI
RNase (Fzif&EE 0.5 %) Z#/NL , propidium iodide (PI) (& 50 pg/ml) T DNA Za0E e L7, Mlladiz 1x
10° A% . FCM 2T 1 x 10 H DAz /34T L7z,

3. B #&

Hela S3 HAE O [RIFHALERAL T 147> 5 14 BERERGE £ T cytogram Z 04T L7, T OFER, RIFHALELE T E%

TITMISEENIE S T, iV T S BRHRICIE, G2IM HAIZ, 10 BefE#& IZITRER Sy DM GLEIZ 7 B 9%
ZEMD, RN RAFIZATONTND 2 & BRI LT,

A HIE N I51F D PF-Choline 475 & Ml A L 2 BLE2 L7z & = A, F-Choline #2R5I3, [FIFRMLERRS T
BRIZE—27RD 8T%H Y, SRFMEBICE—27IZE L, £0%, IKEITHDICEE T, 10 BRLIETIE, v—
7 WEDHK) 58 %k T L7c, Mlaud, [FFHLHE T 5 M E TIE—EThHo7eh, TOR EFITERL,
10 W2 I ITMARER AN X 2 52 72 o T2,
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4. E =

Choline [ZHIfENIZ L 4L, U VB b S NT=O HIIINIC 7 v 7S dfth, BOBERRESR TH L Y ViR
BOAEKICHHA S5, BT Choline DAFENIREL EH L CTWs Z & 3 LT Choline kinase i
PEDBERDAE L TWD Z ERH LIRS TND D, Zh B0 &b, Choline LI Choline {3 /LiE
DRMEESND Z N TPREND, HEEEHN HeLa 124325 ®F-Choline #£fiA @23 72424, **F-Choline 4:7%
&, SHIZND G2AIMBNT/NT R L. G2IM I TR EZRD | GLHINTIZAKI 58 %E TIR T T 52 LA RS 7z, Mifidsrd
FEERIE. (S 91+ G2/M 1)/ (GOGL 151 +S 11 +G2/M #]) x 100 (%) TEENB, T724>5 BF-Choline ZIEEERL —
— LU TV PET Tk, Milla 70 BB SRS L7 MG SV TODEHERIS LD, Choline 13, #2572 DIEIS
AN Z B FE T D E TORFEAS 10 43 LA EAReD THEL | R DR RIRY A O KIEZREBIR S IR S L2130, Mg
RIS DRI BE IR R B CE DLV EFTE S D, FHIC °F THE#L7- ®F-Choline DA AL IS
AT, RO Y82 P FDG L[AIT 110 /3 CThHZEND, AMif%Ic YA 7ahar 2RI T U AT 7 LT
HEANT DT EMATREL 2D, FERANZENZE N DO REIZE DY TES R — Y —Z 18R PET 2175203 TELLD
(2720, IEZFEOM LXK THA,

5. X W

1) Fischbein NJ, AAssar OS, Caputo GR, Kaplan MJ, Singer Ml, Price DC et al. Clinical utility of positron emission
tomography with 18F-fluorodeoxyglucose in detecting residual/recurrent squamous cell carcinoma of the head and
neck. Am J Neuroradiol; 19:1189-96, 1998

2) Macara IG, Elevated phosphocholine concentration in rastransformed NIH3T3 cells arises from inbreased choline

kinase actvity, not from phosphatidylcholine breakdown. Mol Cell Biol;9:325-328, 1999
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Cell cycle dependency of **F-Choline uptake during proliferation
of cultured human cancer cells

M. Shozushima, J. Yamamoto, Y. Hara*!, K. Terasaki*?, S. Goto*® and R. Iwata**

Department of Dental Radiology, School of Dentistry, lwate Medical University
19-1 Uchimaru, Morioka, 020-8505
*! Department of Oral Surgery, School of Dentistry, Iwate Medical University
19-1 Uchimaru, Morioka, 020-8505
*2 Cyclotron Research Center, lwate Medical University
19-1 Uchimaru, Morioka, 020-8505
*3 Nishina Memorial Cyclotron Center, Takizawa Institute, Japan Radioisotope Association
348-58 Tomegamori, Takizawa, 020-0173 Japan
** CYRIC Tohoku University
Aramaki, Aoba-ku, Sendai 980-8579, Japan

Abstract

Recently [*®F] labeled choline ([*®F] Choline) has been developed as a promising tracer for cancer detection;
including ones found in the lung, prostate gland, head and neck regions. The experimental study demonstrated [*°F]
Choline uptake was higher in faster-growing rather than in slower-growing tumors. However, the precise mechanism
remains to be elucidated. In this study, the relationship between [*®F] Choline uptake and the cell cycle phase in cultured
human cancer cells (HeLa S3), as well as how they compare to the conventional tracer [*F] FDG with PET was assessed.
Synchronization of HelLa S3 cells was accomplished via a double thymidine block. Flow cytometry (FCM) was used to
determine the relative DNA contents of cells to check the degree of cell synchronization. The uptake of [**F] Choline and
[*®F] FDG was determined after cell cycle synchronization.FCM findings confirmed that the cells were well synchronized.
[*®F] Choline uptake was 87% of the peak level in the early S-phase immediately after release, gradually increased, and
peaked in the G2/M phase. Subsequently, [*®F] Choline uptake steeply declined over the late G2/M phase to 58% in the
G1 phase. The results suggest that the uptake of [**F] Choline is cell cycle dependent, is associated with the proliferative

activity of the tumor seen during PET imaging.
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ERERE D OD[CF 7 vikF b I LORFLE FE

PRI SFI B2 GHE BRC. HERBE-AR?

THART A Y b= a4tk ¥ —
020-0173 /& TR = TR IR A HEIR 788 23 2% 348-58

CEFERKREY A /an b X —
020-0173 & FIRJA FRERFE IR AT IR 784 73 %k 348-58

SHAE R A 7 by« IUFTAY F—T X —
980-8579 ‘EHIR(LATH HFEEX AT H i

1 [FLC®HIC

[*F17 v (b7 R U o A([FINaF)ESHERIL, BAO BTS2 EOmGZEICHASND, kL., 2
A DFEERS O BEIZIZ[P"TCIMDP O H >~ AT B F5 Y F 77 AN HN6RTEREZMR, [**FINaF
X, BRI CTEINEORIENARETH Y, Fo, BMibAMTH LD, BOERBEF LRI TH
HEWVIRERE A, BESAUZPFINaF XM T S B REICLEWRE L, 7 v FBA AN FOTRK
CTHDHE Rux v 7884 bOKBRELEZHRESN, BICRYAEND, [P°"TIMDP i3# 5 L THi# %
BAAT %5 E T 3~4 B A2 Z9 523, [PFINaF 2l D % LR 7 B L OFER RN R
W7 V7T 7oAk, FE5% 1RUNICIRENARETH D, £/, TORBIZIENTZa FT AL -
IS RAE R D . BWORE N E W, 29 L2 &b, [BFINaF X4 % SNLZWBIC R % L&
ZHNb,

[°FINaF HE&HEIE. RS LZ[POlMEK (4 —47 v FK) OCF17 v FEA 4 ZEA A4 R HiE T
i - BT itk villEs NG, —H. ZOL L TELNEREO WEIL, BB O B &
—7y MKOSEICESEZEINCT K, o, BENRBBEROESREA 4 OB Iz AR L7 B
B PERFD DB AT D ATREMEZ A LTV D, Lo T, BRI L7 S O[*FINaF % & Rk
THEOIKE, FRETRICBWTYH T U7 2E L, G675 MM ofE - 2108 Lo,
Bl 7 UG R ARET A ENEE L 25, A0, F~=0 NREERIHEE L PIXE ofriks A
T, BAT D6 % fe/ MBI 2 5 72 O BEE 2 /gt L,

2 Ak

2-1 [**FINaF O & B
[**F]NaF DA FFIEA X 1127553, Sep-Pak QMA (ZEWVET D H — b U v DHIGRIE S A A o A5 Ha
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s <. [CFIERIE AW OB RICKLE R 7 v FBAIORGEICRAI R 2E(M TH 5, K2 IRT LI,
BREZEE L TAMT IV ZEBAL, EFEA A v EZA AL LTSN TWD, ZOB T LA F
BRI CIT>C03 >HCO3 >0OH >F 7o THEY, 7 vFEA A 2 RFESEL-01C, @,
HTEDAF T T o FA A B AREIR R & D\ T KRNI A L CTER T 5,

(A)
B
F5FE — L [ ['80]H,0 | = H'®F +['®Q]H,O EEE .75_
- NaHCO,%iiE
180(p,n)1F @ @
BEALFUEQMAICREZED (D)
KEAEELT OMA EHET B Sep-Pak QMA
0.9% NaCl (H£HEEIEK) Ff(F 7% NaHCO; (A4 (B)
fOvsE) TEFEBHT S (@) H Recovered 1®0-water for
. reuse
WETA LS EBLTHS AN FILIHET (C) Na'™®F

1 [F]NaF &R0

CH,
| CI
A6 * CH , -
- \ | 3 A BRRME (A L ERIRRTE S HHES)
;/' A CH, VO3> 50,2 >N0; > CF > CO; >HCO,; >0H> F

2 Sep-Pak QMA

—J, RLIRT X HIC, NMCC TIix BF i ficF & VRO BHEGREZ ATV D, BE RGO
MEICTFZ o BNEENTWBAEE, ®Ti (pn) VIS L 0, MK 16 B 0TV 7 A48 34K
LZENMBNTWD, NF YT AR, KERP CTEREOVPBIEINTYA T AL L ELTHFEEL
TWb 7, BE®RO Y —7 v FKE QMA BT LZi@T L, NPV TLAALAFTUINT vFRA A2 LR
iR &N D, Lo T, BFIEREA 2 AT 28I, 7o FBAA V2D T LAPOLIEHT D EEIC
NI T LD XD BRARMBORNERE T2 ORISR 2 Rt T o 2 L NEEE 25, 46H, &
B O, BE, HEA2ZL 2T, UTOFIETEREZIT-T-,

PA v buy (BERMEF, MCY-1750) THLE L 72+ £ — A% 20 pA OEFE T 5 4 M[**0]H,0
CKFG B ER) (CHRGT L, (EAREMM TR FDG A k& (F-100) 12 X 0 BHK%Z Y —7 > MKOEILE
J ¥ Sep-Pak QMA (2 L % BF o (K 10) #1T-72,

AT Sep-Pak QMA % FDG AR EEE 7 B4 L, Fi TS L= NaF AT Y = — LIl A1 ¢, 7%
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K 20 mL (VESHHZERRE K, RIFRIEE) THeE. 0.9% NaCl (ZEFRAE K, KRIEEREK) F7-1% 7% NaHCO,
(A mrik, RERE) < 25EH (M1@) Lk,

X1 =47y bOMBELRFSH

. Foil material Irradiation time | Irradiation current
Target box material . Beam and energy .
(Thickness) (min) (LA)
. Ti: 90%, V: 4%, Al: 6% Proton
Ti 5 20
(100 um) (16.9 MeV)

22 YTV TBLUNH

FE Bt T oD [P O AE /K L RS B2 D[RR (1 1(A)) . QMA Z 3t L °F 23 h 7 v 7 S =t ok (K 1(B)) .
QMA 25 PF Z IR S & TR L R BA (K 1(C)) 122V T PIXE i 247 - 72,

Fx400 ub~1mL ZARLT 7 A I X —THIEL, 25pL 28y T 7R EICH T, H OREE S
7o, 10 AR L7210 LEEYER (1000 ppm J5UF- WS o0 A FIFR B, FioEmisE T3€) 5 pb &5k
BHZ N SED K0T L (RIREE 20 ppm) . BB IS ToRE L Lz, £, BUHMERERO
BAZOWTHRD 72D, BBV 70 (K 1(A)B)(C)) &2\ TIE, b~ =7 L8k 4R
ZROWTy BUEE BT 72,

3 BRBLIUVEE

F2IZPIXEIC L AOMER. B30 L~ 2 E KR LA EER 277,

#= 2 PIXE SR

(ug/mL)
mat | EAE | OMA i WK OB & &
010 | (PolH0 | i 0.9%NaCl | 0.9%NaCl | 7%NaHCO; | 0.7%NaHCO; | 0.4%NaHCO3
5mL 2mL 2mL 2mL 2mL
Al 4.90
Si 1. 66 5.29 17. 29 7.38 5.45 2.09 7.01 2.65
S
Cl 1. 17 1. 29 1.54 * * 3.97 6. 81 1.42
K 9. 26 3.94 3.92 1. 28 3.52 3.01
Ti 0.99 0.16 0.07 0.15 0.12 0.07 0.09
Cr 0.02
Fe 5.67 0. 05 0.09 0.04 0. 05 0.03 0. 05
Cu 0.01 0.03 0. 05 0.02
Zn 0.02 0.02 0.11 0. 08 0.12 0.11 0.12 0.09
Br 0.23 0.13 0.02

(kFILHEIT O X, BRI
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&3 GeAIEHR

(Bg/mL)
AR ORE L HE
Bs% | QMA @it ~c T E
18 - 0.9%NaCl | 0.9%NaCl | 7%NaHCO; | 7%NaHCO; | 0.7%NaHCO; | 0.4%NaHCO3
['°0]H20 (=] SR
5mL 2mL 5mL 2mL 2mL 2mL
S1Cy 7.6X10 2.6X10 1.2X10 1.1X10 6.2
%Co 4.2X107!
8y 2.0X10° 2.3 4.1X102 1.1X10° 4.7X10? 7.0X10% 1.2X10° 1.1X10

FEH AT O[O M A X BT ik 2 L7228, PIXE 47T Siv Cl, Zn S &7z, B ICIX S E AR
AEENRMN S TERBY ., 2RI iE, Cl A 0img/ll Kiii (A A7 na~ 77 7{EICK%), Zn R
0.05 mg/L #Kiii (ICP EEONIEICL D) Lo TnD, Sl oV TER#E &S Ty, Si At Sh
R E LTiR, A7 ARERDPOOBEHNEZ NS, Cl B3R SNTEREIZOWTIEARHA R, &
BEHHELEFR BT DVE RO RN & 5,

W% D 2 — 2 FEINK S 1X, PIXE AT TX S 512 AL, Ti, Cr, Fe S, Fr~=v A
HLERRH SIS X AHE IR Cr & BV st E e, TiL ALIRY — Sy b7 a A VicEER TS T
D, BIICE DA Z Y T TRALELD EEZEZOND, ®V IR O L 5 ICHEEHROMETH
HF D %Ti (pn) BV SICE DD TH S, *ICridd —4 v b7 4 A MM BEICEENH ATV
LDV (pn) Cr SSICE VAR LD EEZ BND, Feld Cl & REICEERREE P OIE Y )N R
Hnb L,

QMA I — RV v Vil OFRE & LA LI ER BN H Y v 2Rl SN, 2T
QMA T — U wPDarF 4 a=r 712072 05 MK.CO; KIBENEEL THWDIHDEEbR b,
£72. QMA 1 — R U v Pl < °Co BN S8, FRIKIZAH TH 5, PIXE 458 Tlid QMA @i
PBEOWLS OO EITCE 51 Cu, BrifmiiEnTunany, ZHHREIEFEAATH D,

PIXE Z3#T i, MK 72 E & A ATHE T, FERIZ2 B 2 LB L La W EORFR 2R3, Iief
HIDOSITICB OV TIE[CF 7 v BA A OEBICHOON D ERERAAS T HhOF Y DAL Dy #}
Ny 7 7700 RIZEo TREMET L, MEICE EN 5 RO EIZRE CIXonnr e Ebii,
LU, AREHREESCHIEEZ TRT22812K0, 11 cROBRHBAMETH o7z, F£2, IITRL
TRERNG, ARIV AL THEH LN, 12800 THEMNT 256 THIREDRD FAAH
MOIRBAD DN E WS HABRTEND, 5% I BT, BHIKOREESS, 44V RE, RO KiEil
ERETHOILENEETHDL EEZD,

4 FEo

[ FINaF =550 0 BE @ 4 22 FF CHRELL 7230k 2 PIXE 5, B XV L~ =7 L8 (ki g % A
WCHIE L2 fE R A ORANZE /BRI Z 272X QMA T — Y v Vb7 v #E 18 25T
LEEOEHIR ORI, A A VIRE, WEORNNPEETH D Z ENRENT, £, 5B S HITHE -
BEOm E4 BiE LT, EHRESCOIEZ LR T 5 2 LI2 XV, PIXE £ PET A0 L EE L%
TOTDOFHRFERE D AMREMEN RSN,
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Preparation and quality control of [**F]NaF for clinical application

S. Goto?, K. Terasaki?, R. Iwata® and K.Sera?

!Nishina Memorial Cyclotron Center, Japan Radioisotope Association
348-58 Tomegamori, Takizawa, Iwate 020-0173, Japan

“Cyclotron Research Center, lwate Medical University
348-58 Tomegamori, Takizawa, Iwate 020-0173, Japan

3CYRIC, Tohoku University
Aramaki, Aoba-ku, Sendai, Miyagi 980-8578, Japan

Abstract

[*®F]NaF is used for skeletal imaging. While some *™Tc-labeled pharmaceuticals such as [*°"Tc]methylene
diphosphonate also have high affinity for bones and widely used, [**F]NaF is considered to be more preferable
agent in some viewpoints. One benefit of using [*®F]NaF is rapid blood clearance which serves shorter study time
for patient convenience. [**F]NaF is a simple compound and easily prepared only by eluting **F trapped on an
anion exchange column (QMA) with normal saline or NaHCO3; solution through a 0.20 um membrane filter.
However, [*®F]NaF injection produced by this way is subject to the quality of **O enriched water that is irradiated
to produce F, and the product is likely accompanied by some impurities such as vanadium-48 (*V), a
radionuclide with half-life of 15.97 days derived from irradiation of titanium target chamber. To use [**F]NaF for
clinical purpose, it is important to assure the quality. In this paper, content of impurities in samples taken at some
points of [*®F]NaF preparation is analyzed by using PIXE method and pure-Ge semiconductor detector to find
optimum conditions (ion form of QMA, kind of eluent and its volume) for preparing [**F]NaF. Contamination is
shown least in [*®F]NaF eluted with 2 mL of 0.4% NaHCO; solution. This suggests that inorganic nuclides such
as *®V are oxidized in aqueous solution and held trapped on QMA when *®F" is eluted with diluted NaHCOs.
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ETREMMIEME FDGC BEIEREEICK D

[PF17 L€ LA R DR

SRl — BT g IPE—*2 NE SRS R4 e W B2
FUETFERRFEY A 7n burb g —
020-0173 & FWE FEBREIRAEIR T-8 23 2% 348-58

R RE A s/ kay s SOFTA Y =T A —
980-8579 BT HEXIE

*3 m TR R K B i Bt
020-8505 ‘& TR TN L 19-1

MART A Y h—TWHECRRAY A 7 ha kX —
020-0173 & FVAE FEBREIRAFEIR T-8 23 2% 348-58

1. [XFL®HIC

HARMER U O T B VB RA A — DT R T2 AL TV D IRIE L 72 ) [ CAMADE
ROV, MEmOBZE 27 EICHEHATH D, ek b[1Cl7 v~E =)L, SPECT H#HKID
[23T] A A~ B = A PELFIA SN TS, 1C X 0BV, & BEREAR 5 5 5 [18F)
7<= (SFIFMZ) % 5 Z L1 K- T, PET A A — Y2 7 OIS AR OILKICE#R T
THLLDOEHIRFIND Y,

(K ER T3 FDG A 84 dsE (F-100) 13, BN TR L% & LTV A EEMEO RV FDG
HFIEECTH D, BR[04 —7 > MKOFH, % ORI EZ G H—# O FDG Gk
B2 N3RS L, #inE O FDG ERHAINRECE 5, K 1IRLIZ L ic, REEOK
TREIE, 7 v ROWENL NI T =R UBONIGREREER L T D Z EIlh D,
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PG EHTIIBIZ K o TH— ol IRE HIE S AL JORRIZA ¥ — T —F » 71T L DRI
Ko TH—ITREGEND, FTo, WUEEERE & 250 L T2 O THEBEBRE O 72 9 O INEGZ 5 A3 e 5=
AT R Do AHRAE - PWIEORRIXIEE R ICEE L7z 6 HOH T AR Y F— =5 R E
BEND, IS ESYEE - KR B EdiEiA s u~ 75 7 ¢ — (HPLC) & 13388 L T
D, LAED X 91T F-100 O FEAERE 1L FDG LIAND 7 o SEEEHEA O G R & 143 (2 7T RE
E x5, AlENE, [SFIFMZ ARIZHEIS TE 5 X 912 F-100 O ez L, A7 e s 7
DEAVERR L, BEIVG T D OISR ORF 1T o 1= O THET 5,

—Target
water

Crude [*®*FIFMZ
Reaction
vessel

Waste soln

Waste gas

I- Waste gas

1 [PFZTEDILEHD-bNEERESHEBOIO—Fv—k

Compressed air

2. Hi&
21 XEBOURS LUV TOT S LDERK

FDG # &9 T7 v # 18It EMDL X, 8F A A WV U LA F B L OHHBE B Ebfih
WDs VT N7 40 R 222 (K2.2.2) DEER & SUSTEE & MK T 7 » FBLEUG S+,
Wb DI T VA Y Tk Rt ., HPLC CHMWE D8k - BT 2 —#HO 7 e 2 THKS
N5,

FEAEKER F-100 % [18FIFMZ OARICHEIG S D720, RO LS BT EZMx 1=, (€K
Sep-Pak QMA 71— kU v U6 0 18F OFEHIZIE 66 mM KeCOs &R 2 VN Tz 23, [BIh
RKaEEmODHH 33 mM KeCOs AR (0.35 mL) ICEFE L7, ZOBAREOETEED 20
KoCOsVEIE Z 1N « 5545 PEEK EMOF 2 —7 (b—TIRICEVLE L D) OESEZHELL
7o Flo, AT LEEEROE (ImLLLT) IZ#ELEL D /NIOTT A )P —_— ML
7z. FDG OHRLE T T v R DK DR A A 7 L AZWIR 72 & T1T > TV e,
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[1BFIFMZ O%54 . HPLC IZ X 2 538 - MR VHITR D720, 7 v FACEDRINRIEAT 7 AN
A TMZENL L, Zo%oEMhE, 4 HPLC O ABEIZFEETIT - 72, (EERARE
EOHEMEGWR T 1 7 A Cupid 1T, T AFEER D37 A — 52— [ HLEICE T AIRET,
FHMEDORNER T BT L ThD, 7 v FRERTOEAKLIRO T O DRI TREIL 3 BfEOIR
FETNENT 5 F-100 @ FDG #i&ED /T A —2 — i Uiz, £72. 7 v RIS I OG R4
B Ik DR RIEE TH 5 150°C 12, ZTOMDER/ T A —F —ZRE L, ARG L7
Wra 7T NEfEk Uiz,

22 [CF7 vEROHE

[18F] 7 v FORLE L, H4 271 oy (MCY-1750, BESUERT) TIE L-BFE—2o%
(FEWLAE : 20 pA, 20 47f#) [180JH20 (95%. KB5HEE) (IS L. BUE [SFIF 7 =4 %
Bl —7y FKE QMA A— RV v ¥ (REEA A IE) 128 0 TR S, 33 mM KeCOs
ViR (0.35 mL) CTHiAE#, [SFIKF & L CRORERICEA LT,

23[P°FI LR EZILDOERK

[SFIFMZ OARRIIHER YOG b Z —# AT U CTEME Lz, K 2 ICAREIGD A ¥ — A% 7R
T, K2.2.2 8 mg)d7 & h= h ULEK (1.5 mL) MNZ. He # AKX FCRULME L, B4
BE L7, ®IZDMF (0.8 mI)IZIEfE L 7= K38 > 4 H-Imidazo[1,5-a] [1,4]benzodiazepine
-3-carboxylic acid, 5,6-dihydro-5-methyl-8-nitro-6-oxo-,ethyl ester (Nitromazenil) (8 mg) %
POGERZHEA L, B T 150°C, 30 70D 7 v FAUKIGE1T 5 72, 40°C 12, /K 2 mL
EMZISEERNHEIL L, & 512 10 mL O/KZEMZ 7%, Sep-Pak C18 71—~ U » IZi# L
[8FIFMZ 2 We & L, i Tk (20 mL) CHREJGDISF] 7 » FA A 36 L OVKEEMERHMMY) % 1
HkrE%, 7 b=1FUv (0.5 mL) THEHEL, Zhzk (1.6 mL) THRLEE, 2 mL o
HPLC V—7 1238 A L TR AT 72,

18-
[ (YR
[ F]KF + 0O 0O N ——o23p N 0 O N
O\_/O\// L/OL/O

Kryptofix 2.2.2 (K2.2.2)

N
" g
= COOC,H
COOC,H 25
e D@j}
> s N
OzNC&f'\ DMF, 150°C, 30 min o
o] CHg (o] 3
Nitromazenil [*®FIflumazenil

H2 [CFIoLREZLDERARF—L

267



NMCCHE[RIF R FERCR# 14 (2006-2007)

3. BREERE

7 v FEEDOIEHE T 132 mCi % Sep-Pak C18 TR TS LT, 7 h=hVU L
fhitiE 32 mCi (0.6 mL) 235 541, IRWTAKTHIR L, 3EtOfMEZ 5D TH b4 BUH HPLC
[ZEALT (K4), BU TR 20 mCi O [BFIFMZ 235% iz, ARFEREIZZ — 4 > hKkD
125> & HPLC /BG4 T £ TR 80 oA L=, K3 1X7 v FILOKISERD—H (20 ul) %
HPLC THo#r L=/~ 7L THL. FMZOE—7 12 —H L= SO Y — 7 i &,
[18FIFMZ DA A MR T E 72, L L, T ORIGIK A Sep-Pak C18 ([Zi§ L 1T & A L DR
IAREOGO 18F & U CEERPICEIN S, X4 13 E2 BE Lo I HPLC 12X 5%
Btra 74— Thb, JUNKROEA%, K 23 55T FMZ BMEH L, 20Ok, 2 0H%ICKISE
ERRHEN TN D, LLRR5, 254 nm ([ZWRIE O H 53 FMZ O — 27 L E7p> T
WD ZEDND, BRE LIREER R E OSBRI T U b EGE & 1TV 2 R0, ARRIGRIE 10~
15% (7 v FACSIEHE TREOBEEREICEES <) . BEH 9DIR (~60%) (ZHA~TIEL D ITRIL
RTHD, Lol X5 O X9 ITHIMEFHIMET 98%LL EZ2rR LT\ ehs, 7miy m~
7T ATHER S IV UV OFHER X, DT 7R 6IRA L, HPLC 7S % FEtd 2
VENDH D, —J7, EHHE 20 pA, 20 5 O RS TH O [BFIFMZ O FEIEIE, 55 Bk o
HMICES DR ZBE LT, BIRISHRAEERE TH D & Bbih s,

_ [*®*FIFMZ

/

uv
(254 nm)

Radioactivity
/

0 10 20 30 40 Min

3 JyHRIEBDOREED HPLC YOT RS54

7 o FACSISIT T DR OB SISTESERE TH D 7 v BT =4 v LiEekFEHbE 2]
L., TORRKGEDIKTE2IEL, DD BFAEF{LAMERILZ T v FLORIZADED
T F= MU ERIML, I K> TEAEAEE A2 I T D720 O TRRZ BT 5601320,
1 DAREREEN S D05 X912 F-100 TIE7 & b= b VL7 EOFERER L OKRO%E
BEDSSOSREIRE 6 SN D IREE T T NSRS U A OB A& W5 < Fs i ki 72 -
TWb, E-T, REDOERCTITAMRIBBCHND U —"—12K2.2.2/7 h=h VL E K
ISR/ T2 b= R UARIED 2 DO U P = LE0 YT, T h=hULEZBML
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TIMBEIE AT 5 2 E M TERD o T2, ABFFETRAT FMZ AR O7IciE, 1ZEAE T v
LG HEAT Lo 7l b 0 | ATEUR L2 GRS R 2 5 0, 2 O LRSI E Sh T
D EFTNIHGRET D E N H D L Bbild,

R LA AR D BEMEOTZDIZIE, BOUR & 0 - FERL &V D A% — A& FIZHE 22T T
59, ol - RO TRZ 5O THIO THRONRIENER SN D, FONEGED C18 12X %
fit . 43H HPLC ~ORUEHEA O#AEIL, G Rl ORI, & R O 45 0 720 B @k
VHTHD, D7, F-100 &EacdEdhd 54l - HPLC BElEAL =y O LI Z
RN, BUE, ISHRBRE EL TV D,

ASENIISEREE LT NN-U AT VARV LT I K (DMF) O&H%EAWER, ET e otk
B CEBE DY AF L Z LR A FT K (DMSO) bAGHSAETHMATETHY . 7 v H#Eik
DRI EE T D TETH D, £, ITFE~vA 7 nyxz—7450, PET RAEGRKICHE N
THRUSKREH O KIE 2K, FONNROLEICAD THLEVWIRERHV 5, 5k, ZDHIED
PFETRE L2V, BEEISH Z B L72[8FIFMZ O —F U B O 7011345 %., 7 v #E ko
PG R BOS I ORES, FEBEVRIR OREE, BUNRIE 72 8% S BITHFTT 2 LERH 5,

4. £EOH

(FEMA R F-100 Z2 [8FIFMZ ARKICHEIG LTz, ARRO BEME, 2hE(bo 7= o i [
> HPLC ~0 B 8hiE ALEE A3 2H T d o 7o, HPLC 53 BURf 51 T4 5 72 [18FIFMZ 13 20 mCi,
AR 80 3 Th oo, BRIE LICBMEIEIC X o THRAIZ V—F 2 8iE LT PET i
BT D ATREVER H D b D & fEFm S iz,

Nitromazenil
uv SELE)

Radioactivit
/
/

v X

Elapsed time (min)

Mobile phase: 0.01M H3PO4/CH3CN (80/20)
Column: p-Bondoshre (300 X 10 mm, 18, 15 um)
Flow rate: 5 ml/min

Detector: UV (254 nm), Nal

X4 [PFIZILTE=LO HPLC R TOT4—)L
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/ [*FIFMZ

uv
Radioactivity (254 M)
! B

!
!

p—F —

0 5 8 12 16 Min

Mobile phase: 0.01M H3PO4/CH3CN (80/20)
Column: YMC-Pak A-303 (250 X 4.6 mm, 5 um)
Flow rate: 1 ml/min

Detector: UV (254 nm), Nal

5 [PFIZILREZILOSHHT HPLC YATR S 4

SE Xk
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Automated [*°F]flumazenil synthesis in the F-100 FDG synthesizer
K. Terasaki*!, Y. Ishikawa*?, M. Shozushima*®, S. Goto** and R. lwata*?

*'Cyclotron Research Center, Iwate Medical University
348-58 Tomegamori, Takizawa 020-0173, Japan

*2CYRIC, Tohoku University
Aramaki, Aoba-ku, Sendai 980-8578, Japan

*3Department of Dental Radiology, School of Dentistry, lwate Medical University
19-1 Uchimaru, Morioka, 020-8505 Japan

**Nishina Memorial Cyclotron Center, Japan Radioisotope Association

348-58 Tomegamori, Takizawa 020-0173, Japan

Abstract

[18F]flumazenil ([18F]IFMZ), fluorine-18 labelled radiotracer, is that it possesses
longer half-life (110 min) than carbon-11 and allows the examination of more patients
per tracer production and the possibility of longer acquisition protocols. We performed
the radiosynthesis of [1SFIFMZ by modifying the commercial FDG synthesizer module
(F-100, Sumitomo Heavy Industries, Ltd.). ['SF]FMZ was synthesized by nucleophlic
labelling of a solution of nitromazenil, nitro-precursor, in 0.5-1 mL of DMF using
K18F/Kryptofix 2.2.2 complex avoiding a performed azeotropic drying procedure. After
semi-preparative HPLC purification, the [8FIFMZ was obtained in 15-20%

radiochemical yields (decay not corrected), with more than 95% radiochemical purity.
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PET EEDHREEE

e BB /INSEIRURRHE™ 2 0 /ARIERR™ 2, 3 R THDEE 2, Bl

FOREZEILT . RARAE T, SR — Bt ERAERETT . AEERET, I P

LEFERRFES A 7o b 2 —
0200173 ‘& TR IRAT 788 53 2R348-58

AT ERRFE AN S B
020-8505 BE[AHNFL19-1

* R AL KRR R TR A = ok L X — TR R K% L5
980-8579 ETHEIALE TH B IE XA T H 526-6-01-02

() BATA Y PR AeY A /e hunrtb 2 —
020-0173 ‘& TR IRAT T8 53 2734858

1 [FL®HIC

K213 PET (Positron Emission Computed Tomography) @B EZAIFIT BT IR iE. ZWEOFEUE
{BIZ B B SRR ZE I R SO T T T b, £ OFEEFZED BRYIZIT
D2D-PET IZ331F B EMER T — # OHUS
@3D-PET @ PET & &{EIZB 3 5 FMERIsE
3D PET E&IEDOFE., WIEH 7 7 v b A ORAERERE
OF M BT MR ORE., 2WiEOE
D AFEEH D,

ZIH D 9 BHOO 2D-PET (231 5 MR T — 2 I FBAEMITH CTh 5, QDA MiEe TOMB R ZEEO A
1 13 [F1D NMCC BFZERARIE U -1 IS THE 21T o 72 (1], ARIOHE 1X@ 0 3D-PET & &IEIC BT 5 FuEIAT
O EWET 5,

T BER O PET FERX OB R LWL ORH Y . A 7 ha B RA L, EHESEHE & i
N CHLE U PET Mids 2 320 % MisX . FDG (Fluoro—Deoxy—Glucose) % HUE X — 7 7> & i & 4L T PET Witk 21T
IR, WEZEDED L 200 iR ZB 2 TWD, HaX?D PET & # —TiEE & A EAS 3D AU PET $E& |2 CT
#1& (computed tomography: = > v = — X Wif@HEE) 24555 L7z PET-CT T 5 [3], 1990 4K LART2 S PET %
EEEALTEMERL, 25 PETREEZTOHE, EEEE ANV—7"y FE2ZJEL 2D TF —XINEL T
DRERRI N oTz, & ZANBEMIEHOT —2IEEZ C T T179 T & PET ZEE) 3D BUZ 72 0 JREEDS 5
L7722 & E 0, ek E il U PET ORMRAHE ORI OV, =D — T, 3D-PET ZEE CIIBELRE A
78 2D-PET Heff & bl LT < 72 D728 3D-PET B OEEMAER SN T D, AR CIREBHMANIE
3D-PET DEBMEZ WML TRED D0 E WD 2 L& BIEIC L TRV | 3D-PET BRI 2 s o> PET 4
REZ HAE L7- PET EE OB EEFIC O W THRET D,
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2 BH

PET JE (& OPEREHEEF D 7200121, A T U A LHRERHME N AR A R TH D, AT F 2 AL PET A—J3 =
w%k@f/ff/x£m%%mfﬁm¢é —7J5 PET ¥EEEEHLD 7= OMERERHM X PET = — 2545
2%75%‘66

PERERTAM O RIREASIL, HIE LT EMECTH D E L BICEL OIFEZETH 2L ThHh D, T b E kT
6_kfmnﬁ%£ﬁﬂ ENEZIT D | Mk BO I IES ATRE & 70D, & HITIE PET 2EE D i K O R
EHLEZDTEEMABRM CTHIEETED L HICR D720 PET OERMT — 4 54T — 2 L LTihH 2 &
AR & 72D,

PET MEEESAMIEICIZ 2 1Y D& X 703 ¥ . —D1% PET B E H3E AR & [7 — OMERERRTZ L TV D O

Thbd, TIUL PET 22—V RET DIIRERFINRMLEL 2D, b ) — D@ FEOEKRICEBNT, ED
FEEE OVERETT PET A Z1T > TV A ORI TH 5, AWFFEIXHREITE L. AP0 BRI PET HHEEFEMR
BRICES DM AZEL T5 2 & T, MExBOKREEZITEY L7500 ThHD, T MHSHINEREFEMmER &
KT B, G B PET PEBEREA 24T 5 = £ 12 L 0 PET B OMERERTRBR O [F AN S ¢ 5 Z LN TX 5,
A BRI BT D00 2 MERE R S BR D3R BE | ME CRE A B9 272D, o, EOREE DS TIT 9
WL 2D DIPHBRIFLTNR, EOTDIIFHEEEHL L, HREFHME 21T O3 VR A ED B
HD, TNOBRIINT-%ITIE, PET MEREZ fEs% R T2 Z E N TEX DX 512720 . S 5ITIX PET &K
DFFEDOOE D TH 5 E B O MK IEN FIREIC 72 5 & bbb,

PET “t%m%amﬂﬂﬁui%ﬁ%ﬁ I 7o DIZE < Offiak X PET A THRICERT 2 & Z 12 bbb, £ HEIEHA
WHOPET MEAZEZBE LI-GA. 1720 L2 HRELEZ OGN D, AEINIZE D HHORERIZ EOREOMRER
M E 23 AT A ﬂ&;éﬁx@;@%ﬁ&%@*ﬁd%ﬁoto

3 FERESBKRUVAE

3.1 {HFHER
PET &  EyEsl/Eprsd SET-3000 GCT/M(Eminence Sophia)
Tr A cJIRA-PETH 7 7> h &
fif Az AR - BE-FDG

32 A%

PET PERERFAf 2 JRIA - PET 17 7 > b Az L. T OMEFREHI LSS WEEIT o7,
# 8-2- 1 JIRA-PET A7 7 v b AORIERS

L. ZERsyREE

BELz7rvayv

BRE

Eip =P AON: B -

R DB — M

RN ELIEDREE

E R GHEURROMIEDRSE L S/N L)

ABREBIE Y —FE)

0| N |||k w N

# 3-2- 1\ ZFORERHOREE B ONKE/RT, ZOHREHT 1996 FIZH S izfEet TH v {0 PET
FEEIZIIRNE LTH, BED Z 5 I BV 3D-PET 2& (213 LT e, BETIX 3D-PET IZxf)& L
7-$58+7 NEMA(National Electrical Manufacturers Association)4® 7 SiEH XT3, 4EIX NEMA
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D77 hAEFALTELT, BT WERETHS JIRA-PETHY 7> b azfil+s 2 & & L[3],
TSI Y imeA®77/kA%%ﬁwa@w L. JRIAPET 17 7> A2 LT b ik

B IEZAT 5 72O REE RET 72 DT+ Th b & L bz, KN THREFALTND 7 7 A%

A L CORIEIE AR T 5% @%z_;éo$H @ﬁ%@%\:ﬂ%@%ﬁ%%iifﬁ@MA77Vﬁ
LA TAEBERTHTETH D,

33 RENIEFLAERENRE

R R 7 5 DS T%étw COEH R L [ D& 51 PR HEERFAIAR

CHET 5 _ETh s, LiLZORAIIEE < OMRE L 3T &
LIRSS O Ic 2 ChAWIEE BT s, £ 0 Hil 57 RE
WD R L S WENEZ AT 5 2 b b L, ZR6% RET Z R
L CHIERR A < 22 0 MEREEE AN A SIC 72 B BIE RS S M ﬁ“7“i?9’3“
W > 7= 5E OVEREFlERERGE R IX W < o iE STV 5 [3] ﬁﬁﬂ‘_“?l" w1 A
3.3.1 AIEIEDHEET 1

PET MHEEITI AT 5 5 2T, (3L A & OREIEEHIZE M S ke, ko k 77k I
WE7 T 7 v ay, BE, FoolEC G SN TWD, Lirl, 2 1
DINEIZAT > 7256 22/ fiREe. ﬁﬁéﬁt777 g DA iF‘ﬁ%Efoe RS 77 4L
WS, EIE DS u%®MﬁﬁW#Ewt o TR 2 4 A l
VR LT LU, MRS %%@L&&oftioo Bt
ZOHIT, BV ORI KT 2 RLBESZIECHIET 2 = @g;

LT Ui, #3312 0IEE% R LIEEbDOTh D, Rl Zemsg —

RE TR ITIERMEZ L EFTDEMERE L R->TWND, Tl
PET MEeERHIE 21T 5 72O T —ED RIBAUETH L Z & —EMML TLESLRIFREZ®ES T52
LRTERVWEDHEATH D,
332 RAEEEDREL

HEHEES PET MaEZ IEL <FHid 2 & W O B THERICEETH S, Kﬁj’ﬁf“ﬁ?‘é LTWn5EZAIT
1 A7Z2nUiE 2 A CPET MERERIE L A LD LT 20D TH D, £ DT DIITIENUI N Z HIE S HEZ K
ETHENH T 5, MEABELZLE ST LI L TT— 5W$H#F"ﬁ%%”<ﬁ“é LINFREL 72D, PET PERERT
i DEEIEITIF & A ERRFRIRFHEUS T 2 EORIRFHEOEG & T =2 2/ 570D h 7 MIETRES
nTnd

# 3-3-2 |2 JRIA-PET 17 7 o b ADORIE SRR R L % 3-3-312 FDG-PET B A&ICH1T 2 A KT A 5]
(RSN EED &R 7, JRIA-PET ﬁﬁ77 v N AOFEHEIBIED 3D-PET (& CI3AEL -3 2
L PAATREZRIAH b AFET 5. FDG-PET MA&IZB T D201 K74 VL FDG 2N HOEHETH 5,

# 3-3-22JIRA-PET 7 7 > b A DHIEF S

HEEH FRERICE 2L | BREARHEORSE | 1RXF7A4 R DR Z Dt
ZE R fiRRE 5% 5% 50K B 2mm LT
BE7I77vav 5% 5% 200K BEEAmMm T
RREE 1% 1% 200K
¥—tk 5% 5M Hl 2.5cm B El
R IR TE D5 B2 5% 5% 2M
GillgaispiE S 5% 5% M
BB RRRE EORBEHEN AT 50, BAMEZEBLS RIBE
BB R EORBEHEN AT 50, BAMEZEBLS RIBE
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% 3-3-3 FDG-PET REIZRBI} 2 BMEFIFICETEH 1 FF A4

BEEE RRBEEEIC K 2RH8AEK | BRRANFHEKOHE 12T XDl Dt £ DA,
ZE1 53 fiRRE 5% 5% 100K B 1mm LT
3.2mm=0.2mm
BEL7Z77vav 1% 1%
£ & 800mm, 27-55 43R
RE 1% 5% 10K £ 3.9mm  70Cmm
¥— 5% 5M 2.5cm BN - ALBIZELE
BB EALMED 2M v B BG D 4%
RE LB S BRIE
ERAEEDED
10%A:3 10%RT4 B Imm B E
BE
B HOREHEB X CETSMETRROBFAMENRFHTE 5 +458 R E

COREORBIIEEL T T 7 a7 7 A 80mm DEWLD TH D Z & HEIIRHIE DR E TIIEr
SMZRBR T 7 P ARKETHDH L LI, PETCT 2%E L CT & PET O @S DLEORE LHAAND
nNTnb, L2 LEEHO PET [ZIZHE Vi o T 59, FICEEEEE L T\ 5 PET ik OHAICIT
SR ESORWVWE LA D, WA OREREOFNSABEIOHEIZIE, Rl 22 &5 %5448
P & EFHEERRFEIC OV TIE, BRIEL 2D 2 &L lE O PET R IZEW T PET 3 o @ a5kl 2
THEED D7, O OOBH TREIOWMEIZETZ & L5, L, @atEeRmE S PET MR O
RCHEEREECTHY ., SBRFT 5, U EOBRE CHEERED BB LOXLERH -T2,

# 334 ICMERMOERZORZRT, WEEMELT LT, SRR 2 EORIFGFHLOEIA %
10-20% LN, 7 — X WEERR A B LZE 10 0k Le, 2 b 0FEHEE FLE 9 2 & Tl E R I THR IR &
Eh b REEFRE T T35,

BE FHE DO A EIFNC X 23R OB ZMET 2 LENH 503, UL E st R O KRR &I
THESND HOT, REBRTIEEFHCREEZHE L TORWZOMEND SN TE LT, KRIBIOHE A
UMz5Z 2235, ZOEBLEFEOHKOHH TENS BNTHLINEND ZEBRRUITHLD, =
HALHEL TEL MEND H, EORIKEFHIIKTT 2 B FEREHOEIG % 10-20%~ & LR SHTZ0NnE
RIS T DA, WHE O Y iR DERR SAE T o 150-GAS ORI iE PET A Tl 50% %82 TW\Wb, 0
72 Z ORETHL PET thigx oM c& 2 L B b, /2. 20 10%15 20% & W ) EOIETH
TSR O N IR S TH D 2 E b HEHADUE D TH S, ZOEENRKEVWESITHERN L & F
5 PET HEREDORHI & 72 0 | JIEEE OHEMENR X BITH7Z SN TWRW=DZ DOEHEMER Kb D RER & 72
%

# 3-3-4JIRA-PET A7 7 ¥ F A ORIEREEFER

HiEEH FREEENC & 53 EdAR BRAEEHEORIE | F—FXNER(MIN) Z DAt
=[RS fiRRR i 10-20% 10 B 2mm LT
BETFrvav HeERB 10-20% 10 AR 4mm BT
RREE i 10-20% 60
¥—tk i 30 Hl 2.5cm B El
RAHTE DFE B HeRB 10-20% 10
il g piE S HeRB 10-20% 10
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KA ER FDG%%méix&ﬂ@ﬁ%;@m&mﬁﬁ%i<&%@&wmﬁﬁg%ﬁﬂf%é Z2[8 5y
RAEAIET B84, PET EEICIXITEAEDEA PET O HESBAICTF 25 7Y —=ARDON TIN5,
INEERTHZ kf =53 e iH%@H@ﬁ MET%% Lt b, LLZOFECIE, FevF
V7Y —A% PET #EICHD i, Xy RBE L E bl — X IWEEZT L EnMEL Y FDG-PET T
W DT — RITRWEBIZRIEET— RRME L 25T b, LovL, ZEMoMEEZ S MICRHE T 212X B
WHIEEEZ LI, FDG 2 L7 THLBBORAETE 5,

SHIFY T 7T v a URRE R R T D & SR REERIENFIRE L 72D, 2O EL B
LRd 0, FRIEEB LT WHEZZEMOMECIIBRAT 2L 95,

IO HETHREFHME 21T 9 2 & T 5 BEMRE TR TOMREIME 2K 25 2 ENTE, —H THIENS
T9%, RIIFDG) Offi &1 185MBq LA F T2 2 Z LN TX 5,

4 #@ER

M E FLVE LB L% O PET MEREFHM OFE R 2 ¥, AEEE A Sz PET 24813 Z 5 1 OB 2% 156mm
AT A AJE 2.6mm, BAT A ARENX 59 HIZHET D, FEIOFHE TITLBEAHICAEDLRWZD, V7 K
U T ORELWERND,

4.1 ZERESREE

TR BE PO
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B 5.9
ﬂ”-(.’"

* —— FWHM(X)
8.1 —5— FWHM(Y)
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A4 A

IX] 4-1-1 ZEfE1 Sy fREE

ZEFE R RE D B IR A 28 R TUCORFE L R AR 1% O RUA D Y BIZ O IR %2 FWHM(full with half
maximum) T#HE7, WEDERIL, F=x v X VY —RAEZPETH o b —0HLNNIES, Xy REHE) & R
|2 static INEEIT o7, Ny RAE— NiE 4sec/mm CTHifT L7z, Z D7 — X INEREL PET EEOINET —
RIZIZEW =, Ry ROBEE T TiTo72, X 4-1-1 1XZDOERSRED S 7 7 T, PET EiEDH
DTHELTWD, AT AD 119 H72V £TX e Y HuOTEER oD, £ AT A A B8 T
HIEHEN BN D,

B NEELIDUBSKUEND D, F 4-1-1 ([TIXZEMOREEZ T, @ ORK CTHEH L T\ 2% 5 fF
BEEWHM)IZUL T LY TH D,
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#* 4-1-1 Zef4yfReE

fulb > D FERE Omm 10cm
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Abstract

In order to improve reliability of the quantitative values given by recent 3D-PET, we have started the studies
according to the guidance consisting of five items. They are; 1. acquisition of the basic data by means of existing
2D-PET, 2. fundamental development of the method of quantification for 3D-PET, 3. designing of the phantoms for
quality and performance of 3D-PET, 4. investigation of the actual statuses of the methods of PET-scan and diagnosis in
other facilities, 5. improvement of accuracy and precision of the quantitative values given by 3D-PET.

The number of PET institutes has been increasing recently. Most of all PET cameras are 3D-PET or 3D-PET/CT.
3D-PET camera had increasing not only resolution and sensitivity but also scatter. Then we are afraid that increasing of
scatter may cause decrease of PET quantitative.

In this study, we have experimented basis on the guideline for the performance evaluation of PET. But this guideline
is not good for the 3D-PET cameras. Then we revised the guideline both sequencing and standard measurement. Usually
we experiment performed resolution test at first, scatter fraction is second, and sensitivity is third. But sensitivity test
needs about 5hours. It will be completely nothing the FDG by the time we are going to try other kind of PET
performance tests. We in turn examined the PET performance test 1.spatial resolution, 2.scatter fraction, 3.partial
volume effects, 4.scatter and absorption of accuracy correct, 5.uniformity, 6.sensitivity. Almost PET performance test of
guideline are 5% of the scatter coincidence by true coincidence. We changed 10-20-% from 5% of guideline. Because
we need to finish all PET performance tests within one or 2 days.

Result spatial resolution was approximately 6.02 mm full with half maximum in plane and 5.96 mm FWHM axially.
Scatter fraction was about 51%. Sensitivity was 3914.7cps/(KBg/ml). Accuracy scatter correction, teflon 3.5%, air
27.3%, water 15.4%. Uniformity, -0.869%, round type of recovery coefficient, 38mm=1.0, 27mm=0.79 , 21mm=0.61,
16mm=0.43, 13mm=0.38, 10mm=0.17. Cylinder type of recovery coefficient, 38mm=1.0, 27mm=0.84, 21mm=0.73,
16mm=0.61, 13mm=0.61, 10mm=0.45.
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The time for the PET performance test decreased 5hours from about a week after the change of the guideline. If we
use this guideline changed method, we could experimented the PET performance more often. Then we will learn how
often the PET performance test by year. We will enable to compare quantitative value of the PET between other PET
facilities. But also we need to accurate PET performance tests basis on the guideline at once. We applied method is most
validate to compare the PET performance. We are going to follow this method about one year.
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