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= Abstract=

Experimental Studies on the Preparation of Some *~Tc Instant Labelling Kits

Jae-Rok Kim, Ok-Doo Awh, Hyeon Sook Koo and Kyung-Bae Park,

Korea Advanced Energy Research Institute

Using stannous chloride, optimum conditions for #*™Tc labelling of some scanning agents
such as phytic acid(PA), dimercaptosﬁccinic acid (DMSA), and calcium diethylenetriaminep-
entaacetate (Ca-DPTA) were established. Methods of separation and identification of the
labelled compounds were practiced by a paper- or thin layer- chromatography. Biodynamic
studies of the compounds were also carried out.

The results indicate that the molar ratios of the chelating agent and stannous chloride
varies only with the concentrations of the chelating agents, and thus the amounts of the
stannous chloride per labelling tube were nearly constant(500~600 pg) regardless the variat-
ion of the molar ratios. It suggests that the given experimental conditions require about
500 ug of stannous chloride regardless of the chelating agents. Under alkaline pH, the labe-
lling yields were drastically decreased due to the probable formation of colloidal tin comp-

ounds. Biodynamic data showed characteristic patterns with each compound indicating that

they are all suitable for the relevant scanning applications.
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O 7 &H#1%%; Polyspec research spectrometer, Ba-
ird Atomic. U.S.A.

O olEE&(Ar); 99.99%, Tokachiho Co., Japan.

O Ar FEK; ZEKE 1058 £9 o-2 BH58
Boll A Ar-& Zwydo] (Ar gas bubbling) BAEMRH
Areo] BEEER E.

O =" @ (phytic acid, PA); inositolhexaphos-
phoric acid,type V, >97%, Sigma, U.S.A.

O #Z% DTPA(calcium diethylenetriaminepenta-
acetate, Ca-DTPA): >97%, Aldrich, U.S.A.¢] DT-
PA & £FKKE pH 4714 Wi, RBEED 4.

O ¥l £-2, 3-v] v 3 E4 Al g (meso-2, 3-dimercapto-
succinic acid, DMSA), 90~95%, Sigma, U.S.A.

O S«Cl, - 2H,0; G.R., Merck.

O ITLC #%; Silica gel S.G., Gelman. U.S.A.

O zzrtEads] Fo]; Whatman No.1,
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Table 1. Variation of Labelling Yields with the Amounts of Chelating Agents and Stannous Chloride

oH Chelating agents* SnCl,. ZH,0* Molar ra tios Labelling yield (%)
ug umole ug umole chl. agt: SnCl,
Ca-DPTA
4.0 10, 000 23 1520 6.6 3.5:1 100#
10, 000 23 500 2.2 10.5:1 100
10, 000 23 50 0.22 115:1 100
10, 000 23 24 0.10 230:1 99
10, 000 23 12 0.05 640:1 97
10, 000 23 2.4 0.01 2300:1 91
PA
5.0 33, 000 57 1300 6 10:1 100%#
33, 000 57 670 3 20:1 100
33, 000 57 67 0.3 200:1 98
33, 000 57 13.4 0. 06 1000:1 95
33, 000 57 6.7 0.03 2000:1 84
33, 000 57 3.4 0.02 4000:1 70
33,000 57 0.7 0.01 20000:1 10
PA
5.0 313 5.4 120 0.54 10:1 60%#
313 5.4 60 0.27 20:1 38
313 5.4 12 0.05 100:1 12
313 5.4 1.2 0. 005 1000:1 4
DMSA
2.5 1,000 5.4 412 1.8 3:1 95**(40)
1,000 5.4 165 0.7 8:1 80(18)
1,000 5.4 82 0.3 18:1 70( 5)
1,000 5.4 16 0.06 90:1 65( 0)

# PC, 85% MeOH & 0.85% NaCl
## ITLC, 85% MeOH & 0.85% NaCl
* Quantity per labelling vial

** Determined by an ITLC using acetone as a developing solvent. The numbers in the parentheses are
the yields determined by an ITLC using 85% MeOH and 0.85% NaCl as developing solvents.
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Fig. 1. Dependence of labelling yields upon pH.
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Fig. 2. Paper and thin layer chromatography of DTPA-*=Tc labelling mixture.
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¥ig. 3. Comparison of the chromatographical separation efficiencies between ITLC and PC (A;PA-*nT¢
developed by 85% MeOH, B; PA-*"Tc, developed by 0.85% NaCl, C; DMSA-#"Tc, developed
by 85% MeOH, D; DMSA-%"T¢ developed by 0.85% NaCl, a; ITLC, b; PC, Whatman No. 1
paper (old), ¢; PC, Whatman No, 1 paper(new).
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Table 2. Organ Distribution of Some *™Te and !3'I Labelled Compounds

Organ distributions

Compound Liver

Kidney Bone

cpm/g % cpm/g ratio to cpm/g %cpm/g ratio to cpm/g % cpm/g ratio to

tissue tissue

kidney** tissue

tissue Kkidney** tissue tissue Kkidney**

Ca-DTPA-%mTc*

after 2 hrs. 93206
437682 1.4931.6 0.437
after 3 hrs. 76332
+23351 1.2240.4 0.622
DMSA -#9mTc*
after 2 hrs. 194096
+29012 3.11£0.5 0.267
after 3hrs. 137134
+29490 2.20:0.5 0.215
after 6 hrg*** 265481
+30874 5.10+£0.6 0.21
Hippuran-t311# 0.83 0.27
Phytic acid-#mTc## 12.5

212624 31747
+83129 3.4%1.3 1 13552 0.50.1 0.15

122321 25722
+18850 2.0:0.8 1 +10936 0.4£0.2 0.21

726956 1079546
+181476 10£3.0 1 4102724  17%£2.0 1.49

637543 910946
182783 10*+1.3 1 1277929 1414.5 1.43

1296343 154587
184173 24:11.6 1 +44163 3.3+0.9 0.14
3.0 1 0. 92 0.30

1.14 0.08

* Administered by an intraperitoneal injection. The radiochemical purity of Ca-DTPA-*"T¢ is 98%,

and that of DMSA-9%"Tc¢ is 88%.

** The ratio of the cpm/g tissue of the organ to that of kidney.
*#k* Administered by an intravenous injection of radiochemically pure(98%) DMSA-#*"Tc(mostly complex 2).
# Fifteen minutes after an IV injection of the pure compound(97%).

## Thirty minutes after an IV injection of the pure compound (100%).

"x:_ = Y T 7T T T | N A 2
C S ]
: —\ h
E
2ior 4
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(0 101 100:

molar ratio  DMSA:SCl5

Fig. 4. Variation of labelling yield with molar
ratios, DMSA: SnCl,(determined by ITLC
using solvents A; acetone, B; 85% MeOH
and 0.85% NaCl).
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acetone & BRI (FELE ITLCY2 BEY 85%
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A WEFEEE Jebigeh. BBR ShERE Kot
ORGRAe = 24%7) Bl £EIo= HEH ¥
BAHMESBMES 7131 DMSA-*mTc 2 4245 JE
6R Rl FPIEREEe] B AL (SRR 20
% dose g/tissue) B} =} ZEFo| acetone el
#3 ITLC #5537 iy ERdE 2 a5z drh

4) BER A
Ca-DTPA-#*"T¢c, PA-#*mTc, DMSA-#"Tc %9 4
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7 g ERAERS Table 26 gk, Ca-DT-
PA-#nTc &= [BRESH 2RHES BEBA 4471 B
1557%2] Hippuran-'®18] BEEASMA] sl HEE
o2 282 BEAAAE BT 5 o Eoh

DMSA-#"Tc = Complex 1Y Complex 29 + ¥
R/t delA gles® KRR & A& Complex 2
9 BUEHE B Aolvh 2WFH W sFFHI#S data
= DMSA-*"Tc 9] HaHMLBHMtiE-) iy 2 %
FARE BEEHDE 7 S-ol= 6k data = ko
WH mAEY A% BT BEBelvh. #EY A% 24
Jocpm/g.tissue & & BEA HAHRE Ho)ERH
SCEME (R RS ) 20% cpm/g.tissue X}
=9k phytic acid(PA)-*#"Tc ] 73 #IE 304
#® % 13% dose/g.tissue 7} Rl $£E= ol w08k
'3 %4 dhobel,

1) Chelating agent JREE7 2 o ERlERo] ) k¥
9=

2)- Chelating agent ¢} S,Cl, 9] EihAe w & Ch-
elating agent & FRel wel ZepAvk 2 BHA %
B =9] chelating agent 9 501 sl WEhE = A
d ¥ S.CLY ulol gy MEEL Bbix dx
500 pg B —Eskgl et

3) G2l A BRE A9 Rl ETHE
b 2 BEhe B SCLY BEE WA ERE F

Rol= ARKEEMA el *Tcthe] FRolu BFo
b= 7] wjFolm T ghylol ik ke A9
%i“"

) SrEEREREL chelating agentol wle} Helx
01:-3]—31, Ca-DTPA-*"T¢ 1= 85% MeOH, 0.85% Na-
Cl, PC =, PA-*"Tc ¥ z& W) 43t ITLC =,
DMSA-#mT¢ = acetone ITLC 2 A AL A7

= SHEE Ry

5) Ca-DTPA-¥"Tc¢ X Hippuran-13] B} BFEE
o] efxt o PASWTc: IE 30408 20%dose/
g.tissue o] o] £}, = DMSA-*"Tc = i 68EH
%1 25% dose/g. tissue o] o] Btk
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