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HL,
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SERH

1 &Cu BEREREEIZHFER LI/ S—Y ROF O
1.1 =ax s R5 o3 arFa—"7

EX2-25MH(Table.1) X2
ET-10(Table.2) X2

Table.l EX2-25MH Oft#

NEE 0.5 ml
Fa—TRE 25 cm
Fa—THNE 1.5 mm
Fa—T 4 2.8 mm

Table.2 ET-10 Dft4f
NEE 0.2 ml
Fa—Tk _ 10 cm

1.2 ¥J>»¥ 10ml BBRAUN ## X1

1.3 =AFE# RI'FL-LP Fy 748 X10

1.4 NATNHE 5-111-07 T AU 48 X2

1.5 MEHAe—#

a3 Fe—4% BH4330(Table.3) ROBHAHR X2

Table.3 KA /32 Nt —4% BH4330 Otk

K A (mm) M (mm) BE (V) EEW)

1E—2X 43 30 200 120
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1.6 BEAEGH

B RGBS T-550-K(Table.d) 7 XU 48 X1

Table.4 & _FRNGEEFEEZE T-550-K Otk

HA T-550-K
BEAA v F POWER R4 v FRBREREGHOT v 7 - FU ¥ —
BIREE AC100 'V, 50/60 Hz 3t
FABREE EREREEICHR L TE10%LLH
A SSRZ X BEEH A, AC100 VMAX, 10 AGEHLAT)
A AT Hilm T B & 28k
TR PID #— hFa—=v T 4A47
PIDS(4—/3— 3 2 — M)
Y Pt100 Q
% IR EE A 0 ~ 500°C(1°C AL TR E)

1.7 RBBA AU HmsE D T &

Poly-Prep Column. AG 1-X8 resin(Table.5) BIO-RED ##¢ X1

Table.5 Poly-Prep Column, AG 1-X8 resin Oft#k

Item Poly-Prep Column AG 1-X8 resin
Matrix Styrene divinylbenzene
Bed Volume 2 ml
Ion Q (Quaternary ammonium)
pH Stability 0-14
Column Bore 8 mm
Barrel Material polypropylene
Mesh Size 100-200
Tonic Capacity 1.2 meq / ml
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2 FHANCMER LB otk

2.1 FEFHRHKES Z-5300(Table.6, Table.7) HIZft#

JRF B HTIE
BFRASHERKBRFOEBITRRERXERT D HETH Y . BFRICEFSH
WHhhs, BFREEEFINE LI WEBRRPBIBIA W Ra - Y —F7 7D

HE T L— AETMARAEERBNCEBL, TAEZRET D Z & TRBTO&REITR
DEZRETDHILNTED,

Table.6 JR-FWILIELR Z-5300 DILER

HHE Z-5300
Big~HE(F o7 5) 115 cm
ra—hy—K53v7 EE
Ru—# Y — K7 T OB A
YW ) 400 mm
WS 1.3 nm/ mm
TrEF L H A v AT7a—ay hkn—3
JL—AhkH AKEBEIFL—LF v /7]
X U7 A A 0. 10, 30, 200 ml/ %
7 — & iBfE GP-1B

Table.7 Z-5300 @7 L — ADRRHRR

TR # 5 (nm) BRHIRA (mg /1)
Cu 324.8 0.012
Ni 232.0 0.036
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22 FIVATAVF—TF¥x VT V-4

CRC-712. CAPINTEC
T

BREEBETYE—FFxzr =L VE— T4 RT A ZHERR
RIERHDORZ D 3EEICTF = " — & BIRATEE

BARBIEKS#E 8 Ci. 80 Ci, 800 Ci
AE— FEFEVBFEOBmI EHILT. FHRVCBBORE L V&R
Fa—y FTYET— M = "—DHRIEE L2 BRI RATRE
BENT= & 2 ADD BFHEARTV, KELS THBWAHTLED RR-7 4 A7 LA

CRC-15W, CAPINTEC
Frik

Tx/LOBEHX Y T L—a s

6 ch MCA A IAHZ Y = N1y o F

A 7uutryYar bao—)

BE) QC BE(P o, Ny /50 NiRE, VATLT A, EHER
T A B)

80 #ZRELL LoBRES L BT — % & A E VICHE
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P

OLLLLLLLL
#LET N1 =V00
#LET N1 =V01
#LET N13 =V02
#LET N17=V03

#LET N9 = V04
#LET N13 =V05
#LET N8 = V06
#LET N8 = V07
#LET N8 =V08
#LET N8 =V09
#LET N8 =V10
#LET N13 = V11
#LET N1=V15
#LET N1=V16
#LET N1 =V17
#LET NO =V18
#LET NO=V19
OLLLLLLLH

J MAIN

‘PP

A0190

A0390

A0590

A07167

A0990

A1190

A1390

A1590

A1790

A1990

A2190

#RET

‘WEND

#RET

‘WC
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#IF V17 V16 WEND WEND ##
#LET N3 =V15

#LET N1 =V17

#RET

‘SILING_UP
#IF V15 V16 SILING_UPH
SILING_UPH SILING_UPL

‘SILING_UPH

#IF VOO VO1 ## ## END
#AS S00 + 5

sMAX=5

#AM 400 1 N

#LET VOO N1 + = V00

J SILING_UPH

‘SILING_UPL

#IF VOO VO1 ## ## END
#AS S00+5

sSMAX=5

#AM 400 1 N

#LET VOO N1 + = V00

J SILING_UPL

:END

#LET N1 =V00
#LET V15 N1 -=V15
W100

#RET

‘KEND
#LET N1 =V00
#LET V01 N1 + =V01

W100
#RET

‘SILING_DOWN

#IF V15 Vie  SILING_DOWNH
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SILING_DOWNH SILING_DOWNL

:SILING_DOWNH

#IF V0O VO1 ## ## END
#AS S00 - 5

'MAX=5

#AM 400 1 N

#LET VOO N1 + =V00

J SILING_DOWNH

‘SILING_DOWNL
#IF V0O VO1 ## ## END
W200

W200

W200

W200

w200

W200

w200

W200

W200

W200

#AS S00 - 5

sMAX=5

#AM 4001 N

#LET VOO N1 +=V00
J SILING_DOWNL

‘SILING_DOWNK

#IF VOO N5 ## ## KEND
W200

#AS S00 -1

"MAX=1

#AM 1001 N

#LET V00 N1 +=V00

J SILING_DOWNK

‘L_TO_R

#AS S07 + 156
'MAX=156

#AM 1621 N
#JSUB SILING_UP
W200

#AS S07 - 156
sMAX=156

41

#AM 162 1 N

#JSUB SILING_DOWN
W200

J END

‘TRANSFER_TO_R
#JSUB SILING_UP
#AS S07 - 156
'MAX=156

#AM 162 1 N

#JSUB WC

#JSUB SILING_DOWN
#RET

‘TRANSFER_TO_R_C
#JSUB SILING_UP
#AS S07 - 156
'MAX=156

#AM 162 1 N

#JSUB WC

#JSUB SILING_DOWN
#RET

:STOP

#AS S11 - 77
TMAX=77
#AM 791N
W200

W200

W200

#AS S11 + 77
SMAX=77
#AM 791N
#RET

:COD_A

#JSUB TRANSFER_TO_R

#JSUB L_TO_R
#JSUB L_TO_R
J END

:COD_A_A

#JSUB TRANSFER_TO_R

#JSUB L_TO_R
J END
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:COD_B ‘K_WATER
#AS S11 + 77 #LET V03 = V01
"MAX=77 #JSUB PP
#AM 161 1 N #AS S07 - 156
#JSUB SILING_UP sMAX=156
#AS S11 - 77 #AM 162 1 N
SMAX=77 #LET N2 =V15
#AM 791 N #JSUB COD_B
#JSUB SILING_DOWN #RET
#RET

‘K_6N_WASH
:COD_C #LET V04 = V01
#AS S09 + 77 #LET N2 =V19
#AS S11- 79 #JSUB PP
"MAX=T79 #AS S05 - 79
#AM 81 1 N sMAX=179
#JSUB TRANSFER_TO_R_C #AM 811N
#AS S09 - 77 #JSUB TRANSFER_TO_R
#AS S11 + 79 #AS S07 + 156
sMAX=79 'MAX=156
#AM 811N #AM 162 1 N
W200 #LET N2 = V17
#RET #JSUB COD_C

#LET N2 = V17
‘AIR #AS S07 + 156
#AS 821 - 79 sMAX=156
sMAX=79 #AM 162 1 N
#AM 811N #JSUB COD_C
#LET V19 = V01 #LET N2 = V17
#JSUB SILING_UP #AS S07 + 156
#AS 821 + 79 sMAX=156
sMAX=79 #AM 162 1 N
#AM 811N #JSUB COD_C
#RET #RET

. ‘6N_WASH_LINE
‘01N_WASH_LINE #LET V05 = V01

#LET V02 = V01 #JSUB PP
#JSUB PP #AS S05 - 79

#AS S03 - 79 'MAX=79
sMAX=79 #AM 811N

#AM 811N #JSUB COD_A_A
#JSUB COD_A #RET

#RET
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‘6N_TO_TARGET
#LET V06 = V01
#JSUB PP

#AS S05 - 79

#AS S13 + 77
sMAX=79

#AM 811N

#JSUB SILING_UP
#LET V11 =VO01
#AS S21-179
"MAX=79

#AM 811N

#JSUB SILING_UP
#AS S07 - 156

#AS S21+ 79
"MAX=156

#AM 161 1 N

#LET V06 V11 + = V01
#JSUB SILING_DOWN
#RET

#RET

‘HETER_1
#CTCLR
#CTUP

W200

W200
:COUNT1
#LET NO = V18

‘COUNT

#LET V18 N1 +=V18
W200

W200

W200

W200

W200

W200

#IF V18 N10 COUNT ## ##
#CTUP

IA9030 COUNT1 COUNT1 ##
OLLLLLLLL

#RET

‘TERGET_TO_K_TO_NI

#LET V06 V11 + =V01
#LET V01 N2 + =V01
#JSUB PP

#AS S07 - 156

#AS S13 + 77

#AS S15 + 77
'MAX=156

#AM 161 1 N

#JSUB SILING_UP
#AS S09 + 77

#AS S11- 179

#AS 513 - 77
sMAX=79

#AM 80 1 N

#LET N2 =V15

#LET V06 = V01
#JSUB SILING_DOWN
W200

#AS S09 - 77

#AS 811+ 79
sMAX=79

#AM 811N

W200

#LET V11 =V01
#LET V01 N2 + =V01
#JSUB SILING_DOWN
W200

#RET

‘6N_TO_TERGET_TO_K_TO_NI

#LET V08 = V01
#JSUB 6N_TO_TARGET
W200

#JSUB TERGET_TO_K _TO_NI

#RET

‘6N_TO_K_TO_NI
#LET V09 = V01
#JSUB PP

#AS S05 - 79

#AS S15+ 77
sMAX=179

#AM 811N
#LET N2 =V17
#JSUB COD_C
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#RET

‘WATER_WASH_LINE
‘NI_LINE_WASH #LET V02 = V01
#JSUB PP #JSUB PP
#AS S15 + 77 #AS S01-79
#AS S21 - 79 sMAX=79
"MAX=79 #AM 811N
#AM 811N #JSUB COD_A
#LET V09 = V01 #RET
#JSUB TRANSFER_TO_R
#RET ‘WATER_TO_CU

#LET V10 =V01
‘01IN_TO_K_TO_CU #JSUB PP
#LET V10 =V1 #AS S01 - 79
#LET N10=V19 #AS 817+ 77
#JSUB PP 'MAX=79
#AS S03 - 79 #AM 81 1N
#AS S17+ 77 #JSUB TRANSFER_TO_R
SMAX="79 #RET
#AM 811N
#LET N2 = V17 ‘MAIN
#AS S09 + 77 : #AS S04 + 109
#AS S11- 79 sMAX=109
sMAX=79 #AM 113 1N
#AM 81 1 N #JSUB 01N_WASH_LINE
#JSUB SILING_UP #JSUB K_6N_WASH
#JSUB AIR #JSUB 6N_WASH_LINE
#AS S07 - 156 #JSUB 6N_TO_TARGET
"MAX=156 #JSUB HETER_1
#AM 162 1 N #JSUB TERGET_TO_K_TO_NI
#JSUB WC #JSUB 6N_TO_TERGET_TO_K_TO_NI
#LET V10 V19 +=V01 #JSUB 6N_TO_K_TO_NI
#JSUB SILING_DOWN #JSUB 6N_TO_K_TO_NI
#AS S09 - 77 #JSUB 6N_TO_K_TO_NI
#AS S11 + 79 #JSUB NI_LINE_WASH
SMAX=79 #JSUB 01N_WASH_LINE
#AM 811N #JSUB 01IN_TO_K_TO_CU
W200 #JSUB PP
#RET E
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64Cu-ATSM DERZETZEHIME Uiz ic kD, EREEE N> RV FICE LTEgE AR Y
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Abstract

Commercially available synthesizers for positron emission tomography (PET) radiotracers
are limited for the production of authorized radiopharmaceuticals like F-18-fluorodeoxy-glucose
(FDG), and have several problems to be applied for developmental research as well as production
of non-standard radiotracers, such as high cost, complex programming and so on. To provide a
suitable system for the development of new PET radiotracers, we have developed an inexpensive
and versatile system that allows us to develop a synthesis procedure for new radiotracers by
assembling servo-motor driven three-way stopcocks and syringes operated by a micro-computer
board for humanoid robot control. In this study, an automated processing system for the
purification of radioactive Cu, labeling of Cu-ATSM and formulation wad developed. To realize
this, improvement of the component design and debugging of the program were performed. A
new programming method was installed by changing the micro-computer board to sophisticate
the system for simple and high applicability of the system. Usefulness of the research robot
system for high radioactivity handling was clearly shown by application of the system to totally
automated synthesis of Cu-ATSM. The new programming method could be easily used not only
by the developer but also by users of non-standard PET radiotracers.
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