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K3DDLICWAIELIENTE D, /2, 3ARDREFWBEELHHIT LI LICLDY, 72
F Y7 REZTLEBHIY L T HVEBR 2/ 2 A TE& 5. 5mL O MREFJFHIL
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B DL L ENEEHEIO 5121, EY
DY MIBITLEEEMS Z EAEELFET
Hbo TDITIF, "CHEMAEE ML —H &
L CEMOERNEELRHT S 2 LR AR
LTFETHLH, RECDREYVERIPETIEZY 77—
MENTES, b MBI B MCERED RS
%B% (Hot ADME) OB.LAE T )Y, %,
JEAESBE D SI13~ A 71 F— X R REIC
THEHAT VAPFERINT,

BI1E, Hot ADME ICBRHTE S RO H 5
UC RERRIE L LT, BNy 2 XSy U R
Wk v F L —va VEMEE: (BEZEDT,
LowBGLSC), $Y#4 V3 /27574 (RLG)
O h#E#HE A (AMS) O=Z28b 5,
i 2 3 UC TR BB 5 HETH D H

(19)

AMS i, B oaRFEE ZBIbRFEICLT
REDENVEERD, RNTTFI7774 MEL
TUC L CEC) Dk RSN TRD, MW
H» O UCOENBERBT S HETH S,
S ABHEINC, FEWBIREMEICBIT AL
NIV HEC OWEICHT I EREHRT 5,
Y51 0 1 h T & EEA UC TR T S
L, 2.31 GBg/mmol DA HE SN L, K
XTI, ZOERAS L= LTflibh
TV ZEERRICL Tz Ed b, FHNE
HAAND—HORFEREIZ 237.5 g &L AFD
LNTW5BYy 209 HD50% HSFEAE R
HFICHRES TR EiET 5L, 1HH2D
10 mol DRFEVHHIE SN TVB T L% 5,
Bl 2 1%, 231kBq (=0.1 umol) o “C &% 3
WERHL, “C ZEICL T2l 2R~
HEnSH Z L, 1 MAED modern carbon T
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HMS N AR AE RO C R BWTHZ LT
H%bo

TR RE DM R BE & B 2 HRE S B
(Detection Limit, DL) & @& [R% (Limit Of
Quantification, LOQ) 2% 5%, Ri&Z/Ny 7 7
I v FE (BG) of#{FZE (SD) @ 31,
BHEIIOBOLAR Y A2 5 2 5MEME L
THEHEIZHWSRT WS,

AMS 13, fERELZEROLELELR B UC
FERLET, “CHMREM DR - FEP~OHEM
DIANTG YV ARBICRESNTWSEY 9 1
il > “CIEFAZ A3 1 40 B B3 2 i 3813 60
D1 THb, TDXHITHD THRWIERT
o TWAHBHEZMS L) HEHECO
JEF AR D HFPEREO R WIIENTE 51
FTTHEHEV) OPBEBDOFETH5B, LhL,
CORMBUTIZERZREL LD 5. Bhttkm
L, LFERUBIC AR THIEWIZE W AL F
— LAV TRI 5 TWBEDT, HEWE o
2SI TICHBO -2 DR WZ LI ENTE,
AEEZOTIWETE B, RE A XM E
WIZKELTE, BEIBLEREZEENVE Y
WM LTS FE RS E T BIcHER
Sn-egidrllETE L, ThIZX LT,
AMSIZIZWA WA L EN D 5. AMS D
&, RETORENTS 774 MEEN B,
A F ALENDBIEK, [ F v okhids$ cElE
FTHNRLZ EHMBEICEY, 100MFEMRD O
MCAF v HHERICEEL CHOTC L L
THRMENLDOTH D, 72, AMSTHC A
FURDI I XN —OREEE MRS B 72012,
HEH A X E2FZELLASLC RFEICLTO.1
mmol) LRITNELRbhnwZ & idEHamii R
MTdhb. ZORKEY A X T, WHkLMAE
EMEICRET 2 EHE FRICREOSA) %
HET LI, BITBHEICRERZWS 2 &
BHD CTHEETHE EEZDNE, A¥ /) —b
T L € modern carbon % ki 1E LOQ 13#7F
FEWIZRL B EwbRTWaA, Ml
LSC THRZTNIELZ LR VOPHETDH %,

(20)

Vol. 58, No.5

F 72, LSC OB 28 Tl i g % FE ik
DIRETHZELTWADIZ LT, AMS TiZ
B RICEEL 224 F V2 WELTVBEDTA
B —RPRARE LMEIC R S, WIZ, REIE
R AAAELL DO EF AR E VTR THL I L D
M TH B, "N R B0 O A ARAEAE 2 A %)
BT 4K, "COZNIADBTINICT S
LIl oTwWb, T4V b=7TFIR IR (1996
E, ART7A Y b=7H%) TUC OFERE

LTEIFSN T2 1.10 1%, 10 BT (2001 48,
HR7A YV b—7Ha) TIE 107 ICEHIC R >
72o PN OFMARFEIEILIZZE L TW A, BC
BEWOEELZZFLIELHONTVBY,
UC DL OEFHIZOVWTIEHF D AISNT
WHRWAS, VC LML EBADHLEEZDLD
WEYUTH A, L72A%5 T, modern carbon I
BB UC OFFERIZ—EMTH B E L THUC
BEREMTAILIIERTH B,

AMS #BIFE L LT A HFEHE T,
& A ERIH R < AMS O IX LSC @ 1000
RBThbERBRENTVS, ZHIZTEAREEZN
— AR L7222 65D, WHEOEI
B BB EH 72D THhENDLRET
» 5o LSC ® LOQ 13 LSC o W =K, HoH &,
P EIC Lo TRELSBRLZOR L ST
WERER DM (BiR) ICX-oTHEBHTLD
TINSHZBHE LR VIRY ljE o i EEk
Thbo, $72, AMS DX TiE, AMS & LSC
O EfEDOMBITEE 1~ 1000Bq 2> Tht
L, WEOMHBBEIIRIFTH D LML T
575, MM LEIZ 1Bg LT AR
HWThENDERETH D,

YL EDEEN S, K& D modern carbon THy
MENTVLHABDSHRICR DY ANT VA
BRi2iZ, AMS X 9 Low BG LSC 25# L Tw5
LEHEDIIEZ DS

WA e oW AE B, EHExhE (B o1
F, FIEEEE RLG CRREEREEM) o 1/2%
WZHBIL, BG D 1/2 FIZKIFI LTI Ed %,
AR D720 0 LOQ KR ICIAI L T



May 2009

Y, M ANy s 7Sy RiAY v F L= ar B O R FEA DI

171

H1H RPOBKL )L 1C DHlsE

Ml 20, BEEZRESTEZZ Vv F o
THREL Y ZOWBMEIIHRL L 2L &b,
L7245 T, Hot ADME IZ3K% 5N Twv 5k
B E L, BG 2 TE A2 EKLET 5, &
BEEZRELRY KE 35, FHEEREZ RS
T5, Ef # CEL72FELT5I D41
ZERTE L, WETRLZAORI, HHT2
NATNEY Y FL—FIZkoTRLE B, &K
HOBAY v FL—5 iz 1E, R% 53T
FAZNAL TN (HEHK20mL) T5mL £T
FREARCWETE S, b MIBIFRHEERT
ERHEGRURHI B FBRIC IR THE LR S h
WEE— ANd72 ) OFBEHOBIZL T
20MTHb, LT, 1:REH72Y 100 43
OFBIEFNIEALICEV E WA BHNIE N7 5 2%
WeEZ L, EBff E BGIREWICFIELAER
THbo Ef # KEL T 572D EENZRD
T4 YR EEFNIEBGC bREL b, Lz
235 T, Efff/BG (Figure Of Merit, FOM) #%
BRKICGDEIBIA4 Y (Y4 Y Y,
optimal window) #Z#&E L & IFiE% 5 %,
ZIZDOWTIZERTHMT 5,

RLG 1%, 2 KICIZIEAS - TV B a0 554
WL L2 HME LTRBE SN HE
Thbo YRR HE TS+ —
NITUXTT T4, BEIUR NI T4 Y
WCRELRHIFZ Lo TSN, D EOHSE
ZRBRTCOREBME T2 S, RFEICD AR
D THBMEINT-Z DD HY RLG DETIZ
HEA~OFEH (LSC 2B T B FHIIAH YT )
LIRT GRILY) ZBEL7-C &Ik o T
WCZFoEF%Z, EFRH (fading % #1572

DIRRFEHTHIE, I0HMTY) FHTX
BT E, 72, BREOMEIIT R 2 HET
T bDT, RLG Ik D EEEN TRFEMW
LZHEETHHIETHSH, HEWINET DR
B&, 20 mm EEBGEN, T2 IGHED L2
WA OMHRA X 4 mBg/25 mm? T - 7217
L2 L, RLGIZX % “C ofllgTid BRI E
BB ENTERVDT, ZOFETITHE

(21)

ERHIHENSE (B 10mg/cm?) & W
AW D B B 51E, RLGHIFIZEEEIL
x4 7ua7b—1b (RE5mm, KHEAIL
THARRER R LD, RS ETRLG THC

BT AHEZREL, IhzEedifks o
7%7774 (HPLC) &% 7 54 VEMHIZ%
RBEELY, ZOLAT2ERENRT, %00
% LSC T10 A MEHE L7722 & LIZIZFAFEOE
BIFESIEONZ, RLGIEZT ¥4+ HPLC O F
754 VEMBTEBE LTI TE 528, BB
F A XAVNE VDT ANT ¥ ARBRI I AE
THbo

HAT AV b —7HEOBEL ~OVBEEEH
EHEMBEHEL, KL VRSB0 EIC BT
%l PE® 2006 4E 4 A5 8 [AZ Tz o TAGE
WHER L TV A A, SRR RE, AR
WEFICEONTEY, ERRTOKL v
HRELS i shTunin,

LM BYRERFZE D 58 Tl Low BG LSC i34
D=2 —=T 2 —ATHDDTEDRIEDORME
LS % ST %,

RN TN W S N7z 52
X E R RN R A & RAREHE THh B, L
L, ZORBETIIEHBEIIHHED S, Bz
X, 2.24L E V) RELEIBER-2E L
Th, WETXLKFEREIZ0.1mol TH S,

LT, 1) dEREE £ A & LSC % 4
AL, 2) ABHOERFENVX VLB L
THET 2 HEE LT, B Z 105K
{TCELDOTLYBEOBVIRFERIWEST
EHLVIHIREISHEEINZ"DD Low BG
LSC TH» %, BIFE, Low BGLSC 138+ »°H
BN UC DREIEDbIR TV S,

Fig. 1 1213 UAHAI LSC & Low BG LSC 0##
1 & AR ITR L7z,

PRI LSC TlEINA 7TV ERAT2ARDE
ETHMEE PMT) PEEIRLTVWSE, =D
@ PMT ClHF (20ns F2EE) IZFHELAb D
P EBEHROES L35 (RREHmEE)
&ET, A4 XAHEKD BG B RIBIIKK L Twb,

cmz)

ol

DWNT

-
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analyzer

PM,
Pb

Conventional type

S: sample, PM: photomultiplier tube, PS: plastic scintillator
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[ ! !
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! center counter i

Fig.1 Block diagrams of conventional LSC and Low BG LSC.

2RD PMT OfE 5 0¥ &ML, BIHRO = %
JVFE—IZHH LT 5T Multi Channel Ana-
lyzer (MCA) IZ%S5NBHZ LTI AILF—2R
7 MBS ND,

Low BG LSC Tl3, FMEICHE SN, 24K
FO 3O FMBEFHL R TR S N2 3 KD
PMT bk btv ¥ —itlBEL, 759 AF v
7T vFL—F 2R E T 50— FEHEEH
LR S NTB Y, SRR I T AR
HR D BG B4 T 5 i #ta RiEICAKR 3 %
ZENTE D, 72, Low BGLSC TiE 34D
PMTHAH WL TWB, PMT 2 24K% 5 3
RIZTBHIEIZEST, N TIUVHNTORNEZ
50% b % M2 HZENTE L7720, FLAE
LWART “I v F v 7 OEBERZITIZ WET
B AREIC % o 72

Low BG LSC ® K & 2 FI 1%, RLG % AMS
WCHARTHEEZ 100~ 100055 K& TE
LI ETHB, fLEXPLHLNR LT, 1
ENVDRENHIZ1/6FNVDNYE VKT
o NVEVE, ThEEI LV F V7D
MR Y F L= BRETHL, Lh > T,

(22)

KB OEREFEETEF L VRHTRYE VIS
LT B HERFEBO~ 2T ¥ A BRE:
Th5bo

KL Tide hoORZHES L L, fEH#ESH A X
NA TN Eff > THERKEL L2 F TR LETE
B0 RET L7z,

2. ® B

21 e

Low BG LSC & LTIiZ7 u A kX aHt#o
LSC-LB5B %, AR LSC & L Cid4:# o
LSC-7400 Z i L 72,

2:2  BHEGUR O R

[7-"C ]Benzoic acid (2.035 GBq/mmol,
American Radiolabeled Chemicals, Inc.) % T
) —=IVIZERT 52 L2k Y, 500.2Bg/mL
@ stock solution ZFHE L7z, Z ® stock solu-
tion & A\ THrE ORI e 2 B L 72,

INA TV 20 mL OFEHEY £ XDARY) 5
LUNATVERH Lz, Y FL—51%, &
BUERVCEfZEE LTI VY FINET
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(National Diagnostics £, ZH1E Sk &4E)
ZEIRL 72,

JREVENCIZ, EBEORZRE, IEF T TIC
PRk S 72k &2 V72,
Sample1 (4ff) : K5mLZz& ), a3 v F
7V 7 15mL ZRE L7
Sample2 (1) : A5mL % & Y, “C1Bq %
wmL, =3 ryFy Vb7 15mLERAL
720
Sample 3 (4ff) : JR5mLZ& ), a3 v F
7V hZ 15mL ZRE L7
Sample4 (4f#) : JR5mL Z& Y, “C0.03Bqg
EHRML, =adrF Vb7 15ml 2REe
L7z
Sample5 (4 1) : JR5mL # & 9, “C0.10Bqg
WML, =33 yFy Vb7 15mL 2R RE
L7
Sample 6 (4f#) : JR5mL Z& Y, “C0.30Bqg
EHRML, =adryF Vb7 15ml 2REEe
L7z
Sample 7 (3f#) : JR5mL # & 1, C1.00 Bg
WML, =33 yFy Vb7 15mL 2R A
L7

%B, IThLORERTIE, FHbicEER
2 JE o Ll 2 B&u\_ké‘:%%frt&bﬁﬁ
PO TBW,

2-3 MR OV S fiti 0 JL B

AT — 2 e TEERICREE S,
WEANRT FVROKET A v B O %
A L7z,

W74 ¥ F7iE, FOMMPRRIZR L 74
YR THhb, /K (sample 1) iR (sample 3)
DEBEEZBGEL, 1Bq®UC ZHRMLR
B (12 sample 2, sample 7) @ & =
OHIMED S Bff Z2H I L7z ZhZhoilk
O S b BRI 90 v A1l O ot R 1) 90k v
% BHETRD 72, Fig. 2 1I3REN 2 i A
N7 P IVERRLTZ.

AH %,

(23)

2:4 HAAEE D20 0 LOQ DEH

4o BG#EAE, KRW1BqdMCZFMLA
AE ORI ER & TR L, MrEOREK
D 10SD LT 25 x5 25 "CEEZRD
ABo® GmL) THRLAME EARARED
7o L0oQ & L7

2'5 EHECROBEME

sample 3 ~ 7 % Low BG LSC K OF ifL JH #!
LSC # Hvy, Ik ~Y 4 ~ F o T100 5 KO
10 MEHE L, EBMRE%E Fig.31F Lo,

3. RBREEE

31 WETA Y P ORE

Wod, "CERMETHEEE, FTHRENES
i keV Iz, RBEREEZ YCORAKT X
V¥ — 156 keV ICiEE LTV 5, M3 51 i

TRESINhAHF ¥ %)% Bch LHHLTE 7,

F v AV &) HFEE, “4000 F v ROVEHEGE
B OLH)ICHOBRIZH bR TW5S, REL

T 5 7202 ERTFBRO =0 0P i T X
ENEBERIEDNTWD HE YA Y Fy bk
—LTHiH)Z&izT %, Dk, BchlidBw A
YR LIRS, FHRENKES % B keV ISR E
LTwWaDiF, THRLVF—¥oEd TAMIIK
EL BB X B BGEBE Y VT B2
DThb. o meEmE (&t THLT,
WA O B OV BRI B9k = (Xl S 7z
AT O 2 HIE A B ICHINS T %,
BHABIC X > T E Nz B RTIE, K
IANF=PUTFEO T TOERT AT -2
S TWVb, MEIDIERTRGZTD H1EH
(ZZvFUT) B2 THE, EESAIIERE
I_J1EIJ 7 MT 5,

DB TIE, B L CRBEIZEV Y
4?F@%Eﬁ%ﬂ%ﬁ?éi5ﬁ&01méo
— Bl B R O &3 7\ D T, modern car-
bon i2& % BG D LHZEET 2 LE X\,
T, JITUF UL L EHOEBDKEL
2, AMERRRIRERC X B 2 T VT v SR IE R
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0 500 1000
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40 C
urine 5 mL, Low BG LSC

Pulse number

0 500 1000
Channel number (Energy)

1500 ch
(75 keV)
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40 D
5 water 5 mL + 1 Bq “C, Low BG LSC
£30 |
2 optimal window
220
=
A~
10
0 500 1000 1500 ch
Channel number (Energy) (75 keV)
40 . E
5 urine 5 mL + 1 Bq *C, conven. LSC
£ 30
2
220
=
A~
10 3. . .
0 500 1000 1500 ch
Channel number (Energy) (75 keV)
40 F
_ urine 5 mL + 1 Bq “C, Low BG LSC
2
£
2
2
=
[aW
g > L
0 500 1000 1500 ch
Channel number (Energy) (75 keV)

Fig.2 Examples of pulse height spectra.

2L > THEIMICHIE SN TV,

Hot ADME T#k ) ## T, ABH ol
ARV T, MBoREZWHEZEIAE L
BUINEL SV, ZOME, 720 F 070
BRI C IR 3 25 SRATEZEREIC 72
bo ZIT, TTINLOMEE AL 2
Fig.2 12K, J& (wgFhdsml) RFER
ZHNIZ1Bg D MC 3 L 723k % Low BG
LSC B L HEILSC Tl L TR &7z,
1500 ch  TOWRIAi &R L7z

¥4, K&R%E Low BG LSC Tl L7z A
LCEIKT S, AIFEBHHOBGO AR
T INVERLRTIENTESL, CTIE, &HIK
WS CTEHEAS A K D b FhrIlEm s &
bNhb, L, JRICHFFET % modern carbon
H¥RkDMUC (600ch T, FE&R) %X Lo,

JRHHFAE T B RN RIS 3 % b
DEEZZBND, KIZ, MUEREE DD LSC
THMELZB L CEIET 5, CTIEAaHE
27z o TERHIAMER V. 5F12 50 ch LT 0 FHK
PHZEIET LTS, ZTOFEFEE, HEEFT
I & o TEZ ANV F— T O TH
BZH Y PERTVWBE I EZREBL TV,
RIZ, 1BqDMC R L7z et 2l L7z
D, ERUF #I#Kd %5, D T, 5045 200
ch i CHLEFH %I L, 1200 ch (AT
THERPICTHELTW L ARY MR- TWw
b0 KBV RYBBNI TV FX¥—Thb,
BT, "5 —0 20 F V7Mbb DTHEIZ
W LT TG, Low BGLSC THl
ELTHONZFCdmED s v F v 71
Lo TARY b IVAERIMEPE BN EA S 7z

(24)
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Table 1 Pulse height and counting rate (cpm)

cpm
content
B window* Optimal window**
water SmL D 5.55+0.162 2.52+0.07
water SmL + 1.00 Bq '“C @ 59.02 46.74

- 53.47 (89.1%) [1430] 44.22 (73.7%) [2155]
urine SmL @ 16.50%+0.32 5.32%0.20
@—D 10.95 2.80
urine SmL + 0.03 Bq “C @ 18.74+0.65 7.37%+0.23
urine SmL +0.10 Bq C ® 21.95%+0.80 10.45%+0.63
urine SmL + 0.30 Bq "“C ® 29.98+1.30 18.35%+1.21
urine SmL + 1.00 Bq “C @ 65.09%£0.59 53.24+0.22
(OE©) 48.59 (81.1%) [601] 47.92 (79.9%) [1200]
Pulse height

*B window: 3.0 ~ 156.0 keV (60 ch ~ 3120 ch),
**Optimal window for water: 7.6 ~ 54.0 keV (152 ch~1080 ch),
for urine : 2.35 ~ 28.00 keV (47 ch ~ 560 ch) .
Values in () indicate counting efficiencies calculated from the counting rate of 1 Bq “C
added as internal standard. Values in [ ] indicate figures of merit.

AT b6 800 ch LAFEDEBIREEL, C DOHY
FTAHEBOZFENELIZIZF L L XNVIZHR > TWwh,
P SN EAE S A EmiE, JLUHAEILSC T
WELTHONAE TIEFEICHFICHNLTS
D, 600ch LA EICIFES B L TWwiw,

:h%@ﬂﬁ@ﬂ@&%@%“i%h%n
800 ch, 600 ch ffir % TTIFITHAR D > T
5 LERBELTWS, Low BG LSC Tix

PMT % 3 ARflio CTWAHDT, N4 7 IVHNTD
FHEPHANCIERT50% bE MY RAAT
WbZ LM, LowBGLSC Tk “Z = vF 7
OB Z TV WEEZWEEICLTWwS &

SN,

DI VF VT EZITTwAREOHIEIZ

Bw

T, Eff # K& {9 5720012 FRRGE R ¥ e i 2
kiF2 &, BGRHEDE L b, L2255 T,

LRRENE MR EZICRET A h D EERR
ETHb, FimTim U7z & 912, FOM 2%k
2% 5 X9 hEEENGROY A Ry, mily
A VNI ERETDHILEPHETH %, Fig.
2D KUY 2F 12X optimal  window @ T R & OF

E R ORLE 2 7R,

(25)

Table 113, @FEHEHEZB V1 v Fo ek
By A Y Ry CTHsallo 725t 7T—4% T, 74
YRYBREOEESERTETH D, (NI
525N TwW5aEfid1Bq 2RI L22RED
Ao mrsmm Lz, [ JRKEZ5h
TV A HEIZ FOM Th %,

KL NVRBOWEIZBWTLOQ 2D 5

DX BCHEBTHEEINSL SDDOKE & & Eff
Thb, KilBHZOWTIHKT L E, BUA ~
RO EfIZREYA S Fy0ZFnI)Hids
ﬁ‘rﬂ%*BG%%W ZORR, w#TA

VR CEEL2EEA4 0 LOQ 1X 3.3 mBg/mL,
BuA YO TRELEZEAEDZENITG6.2
mBa/mL & 7% %, RICOWTHRET 5 &, &
WA Y Py TEERLAZLEEDLOQIES.5
mBg/mL (=0.51dpm/mL), Bw 4 ¥ F7 T
FEBLASEDZFNIE13.2mBg/mL & % %,
WTNOBEDRBEYA Y FY 2T E
Lo TLOQIZELLEHEEINT WS,

RIZ, STBEBOMRFEMOBEICLR 2
FOM Tk T %, s#v 4 » 7 TEE L7
BEO FOM iZwind 2fE<mMELTwa3
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A
counted for 100 min

50
conventional type
y =40.27 x + 14.06
£ R?=0.999
j=5
o

251
Low BG type

y=47.57x+534
R?=0.999

0.5 1
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B
counted for 10 min

50
conventional type

y=3839x+ 1443
R?=0.998

cpm

25 1
Low BG type

Fig.3 Linearity of sub-Becquerel 1“C (human urine 5 mL).

CEIFEHTREZETH D, FUHEREE,
[ URE & 550 % 2 B hs s, o4 v FoiksE
OHEFIZE > THREN 2 b RARLZ L%
I LTB L,

AMSIZH T 5% DXL TIE, AMS 0%
BE1E LSC @ 1000 f%, “C » LOQ iZ 1.3 dpm/
mL plasma T 5 LM ENTWEYY, R,
v MCMCHEERE RS L, RPoMC %
AMS CHIE L72EM 5 b 121ZH C LOQ M (1
dpm/mL urine) Z#HEF LT 5", Low BG
LSCZHwv, mEY A Y KT T5mL DR %
100 M EHE L 723 & © LOQ 1%, dpm/mL
urine fECHET 5 & AMS® 2fFicH EL T
Wb, 4, LSCIZBLT—#ICEZLNT
WL EDIEEDICEVWERENESNDIE,
Low BGLSC #JH\ /=2 &, B & WHEZR R
DRELAZE, RBEYVA Y FYE2RALE
TEREICEBEEZOND,
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Abstract

Application of Low Background Liquid Scintillation Counting Method to Pharmacy :
I. Measurement of Ultra-low Level *C Activity in Urine

Shigeo Basa, Masanobu Horig, Mashiho Y anacr, Yuka Kato* and Tomoyuki Yosammura *

School of Pharmacy, Tokyo University of Pharmacy and Life Sciences
1432-1 Horinouchi, Hachioji-shi, Tokyo 192-0392, Japan
*Bioscience System Engineering Section, Measuring System Engineering Dept., ALOKA Co., Ltd.
3-4-22 Imai, Ome-shi, Tokyo 198-0023, Japan

Utilization of a low background liquid scintillation counter (Low BG LSC) has been proposed for quantifi-
cation of ultra-low level “'C in urine. The detector of this system is composed of a central counter and a guard
counter, both of which are connected electronically with an anti-coincidence circuit. By this device the back-
ground (BG) counts can be decreased approximately to one third in comparison with a conventional liquid
scintillation counter (LSC) . Three photomultiplier tubes are used in Low BG LSC. High counting efficiency
is also achieved by this improvement. 5 mL of urine spiked with “'C is counted for 100 minutes and analyzed
with the optimal window of multichannel analyzer. The limit of quantification (LOQ) that is defined as radio-
activity giving 10 times standard deviation of BG sample is estimated to be 8.5 mBq per mL urine which is
two times improved in comparison with accelerator mass spectrometry. The linearities of sub-becquerel *'C
counted for 10 and 100 minutes by use of Low BG LSC are compared with those of LSC. The figure of merit
is four times improved in Low BG LSC.
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