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Fig.1 Sructure and atom serial number of BPA
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Table1l Chemica shift of *H and ®*Cin BPA

Chemica shift of *C/cm- 1! Chemica shift of *H/cm~?
No. (C) No. (H)
O om dexp O g 111 O om Sexp O g [11]
1 142.00 135.04 134.6 16,17 8.41 7.055,7.074 7.2
2 129.59 128. 06 129.1 18,19 8.63 7.423,7.404 7.6
3 130. 40 131.18 131.7 20,21 2.77 2.875,2.690
4 148.23 150. 05 136.8 24 2.92 3.395
5 141.71 135.04 134.6 25,26 0.65
6 133.33 128. 06 129.1 27 5.54 - 4.3
7 39.99 40. 39 35.7 22,23 3.3 3.1 - 3.1 3.3
11 53.95 57.27 54.0
13 192. 67 182.44 171.3




38 27
23 ®Tc"-DM G BPA : 15mg,
, , BPA 6 3 mg, 10 mg ,DTPA 0. 5 mg,NaCl
, 20 mg,SnCl, 100M g, 100 5,
R - ®Tc™sn ,0  01; 10,15,20,30 45 min, ,
®Tc"0s,0 02;°Tc™DTPA,008 1 0;*Tc"™ 2 2 , 15 min ,
Citrate,0.85 1 0;*” TcC-DMGBPA 02 05 : ; 15
2 4 *Tc"-DM G BPA min , ,
*Tc"-DM GBPA 15 min
1,2,4,8,122h 94%,94%, 2.5.2
93%,92 %,92 % 2T : ,40,60,80,100
DM GBPA , 68 %,
, pH=2, 68%,89%,91% 92%
34 R BATO ; : ,
pH=5,6,7 P T , 100
DM GBPA P Tem-
DM GBPA pH 4 5 2.5.3 DTPA
, pH=2 . 15
3 *Tc"™-DMGBPA , : mg BPA 6 3 mg, 2 mg,DTPA 0,
pH 2 Tc"™-DM GBPA 05,10,20,30,40 mg,NaCl 100 mg
, , SnClz 150U g, 100 , 15 min,
2 Tc"-DM GBPA ; : , 3 3
pH , *Tc"-DM GBPA , DTPA 05mg |,
(pH=4 5), : , 05mg
DTPA Sn( ) Tc,
D=0 63, , TcO, :
25 DTPA DTPA,
*®Tc"™-DM GBPA
pH 0 5mg DTPA
SnCl2 DTPA NaCl 2.5.4
, , 0,
2,4.,6,8,10 mg )
2.5.1 42 % ,90%,89 %,89%,91% 92 %

93
91F
B /—0—0
87 L L

0

20 40 60
t/min

Ry /%

2
Fig.2 Influence of labeling time
on labeling efficiency

85
80
75F
70}

R/ %o

65F

60 1 1
0 2 4 6

m(DTPA)/mg

3 DTPA
Fig.3 Influence of amount of
added D TPA on labeling eficiency



1 - ©TCm 39
: DTPA , : 15
10 mg mg ,BPA 6. 3 mg, 10 mg,DTPA 0. 5 mg,
2.5.5 NaCl NaCl 100 mg,SnCl2 80,100,110 ,120,140
,  NaCl 10, Mg 100 15 min, ,
20,40 ,60,80,100 mg , , 5
, 4 SnCl, ®Tc"0s Sn
NaCl a- R SnCl. , ®Tc"0s :
DM GBPA Tc—Cl Sn DTPA ,
20 mg NaCl ®Tc" ,
2.5.6 SnCl: 100p g SnCl:
96 92
941 g0l /\_\
5292— igé_
< 90F o
a5l 83F
86 TR TR 8075 5 o 130 150
0 20 40 60 80 100 120
m(NaCl)/mg m(SnCL)/pg
4 5
Fig.4 Influence of amount of Fig.5 Influence of amount of
added NaCl on labeling eficiency added SnCl; on labeling eficiency
2.5.7 SnCl2 6 6 ,
®Tc"0; : . / / /
BPA 4h,
, pH=2 R( / ) 60,R( / )
5 45,R( /I ) 60,R( /) 30,
(93 8+2 6) % R(C /) Q41,R( / ) 0134
26 *Tc"-DM G BPA 27 *Tc"™-DM G BPA
®Tc"-DMGBPA  C57BL *Tc"-DM GBPA
2 2 ) 7, BATO
, , BA TO (Boronic acid adducts of tech-
, , netium dioxime) B
*Tc"-DM GBPA BATO Tc
, +3 ,
Narra ;3 2 N Tc
[8,9] ’ 99 -I—Cm_ , ’
CDO-MeB 80 % X Tc ,
24 h , , 3 o)
3 =N-O
®*Tc"-DM G2MP H ,
*®Tc"-CDO-MeB (59 % ,23% BPA B =N-—O
) *Tc"™-DM GBPA B—O
*Tc"-DM GBPA —-B—
®Tc"-DMGBPA  C57BL CsHs — , BPA



40 27
2 %Tc"-DM GBPA C57BL
Table 2 Biodistribution of * Tc™-DM GBPA in C57BL mice
(Uptake ratio)/ (% - g- 1)
(Tissue) 5 min(n=4) 30 min(n=4) 1 h(n=4) 2 h(n=5) 4 h(n=5) 8 h(n=5)
(Blood) 0.62+0.09 0.25+0.06 0.11+£0.02 0.06 £0.02 0.04+0.01 0.04+0.01
(Heart) 0.52+£0.11 0.15+£0.05 0.07+£0.01 0.05+£0.01 0.03+£0.01 0.02£0.00
(Lung) 1.21+£0.07 0.34+£0.12 0.15+£0.05 0.07+£0.02 0.06+£0.02 0.03+0.00
(Liver) 4.16+1.03 4.70x1.17 1.80+£0.33 0.75%£0.12 0.44+£0.12 0.27+0.04
(Kidney) 5.69%+0.70 9.35+1.96 5.31+1.41 3.29+1.47 1.34+0.38 1.02+£0.11
(Spleen) 1.11+£0.24 0.36£0.03 0.13+£0.03 0.08 £0.02 0.06+£0.01 0.03£0.01
(Stomach) 1.07+£0.39 0.52+0.12 0.40+£0.14 0.11£0.03 0.06 £0.01 0.03+0.01
(Muscle) 0.32+£0.15 0.34+£0.04 0.13+£0.04 0.07 £0.02 0.03+£0.01 0.02+£0.01
(Tumor) 0.59+£0.16 0.74+£0.21 0.25+0.04 0.18+0.04 0.18+0.09 0.05+0.01
(Brain) 0.05%+0.02 0.02+0.01 0.01£0.00 0.01£0.00 0.01£0.00 0.01+0.00
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Fig.6 Uptake ratio of graph depicts tumor to tissue of * Tc™-DM GBPA in C57BL mice
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7 *Tc"-DM GBPA
Fig.7 Possble structure of ® Tc™-DM GBPA
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Labelling of 4-Dihydroxyboryl phenylalanine( BPA) With * Tc™
and Biodistribution of * Tc™-DM G BPA

XIAO Yan', TU Jing', TANGLingtian’, TANG Xiu-huan' , WAN G Xiang-yun’

1. Northwest Institute of Nuclear Technology , Xi’ an 710024, China;
2. College of Chemistry and Molecular Engineering, Peking Universty , Beijing 100871, China

Abstract :B PA (4-dihydroxyborylphenylalanine) has being usedin clinical trialsfor treatment of cancer
with boron neutron capture therapy (BNCT) technology for its selective accumulation in tumors. BPA
is prepared according to the published synthetic procedure. A new BA TO complex is syntheszed with
dimethylglyoxime , BPA , and ® Tc"O: asthe starting material's viaatemplate reaction. The biodi stri-
bution of * Tc™-DM GBPA is studied. The results demonstrate that the complex is selectively accumu-
lated in tumor and slowly cleared from it , the uptake in tumor is higher than in blood, heart , muscle
and most of the other organs. The uptake ratio of tumor-to-tissue increased along with time. At 4
hour after injection, the uptake ratio of tumor to muscle reached 6.0, tumor/ blood 4.5, tumor/ heart
6.0, tumor/lung 3.0, tumor/ liver 0.41, and tumor/ kidney 0.134. The possble molecular structure
of ® Tc"-DM GBPA complex is predicted by abinito MO calculation.

Key words: BNCT; BPA; ® Tc"; BATO; melanoma

( 34  ,Continued from page 34)

1. Anhui Technical Teachers College, Fengyang 233100, China;
2. Ingtitute of Plasma Physics, the Chinese Academy of Sciences, Hefel 230031, China;
3. Shandong University of Technology, Zibo 255045, China

Abgtract :Efects of temperature and bentonite dendty on the sorption distribution coefficients and ap-
parent diffusion coefficientsof * Tcin compacted bentonite are studied by using capillary method. The
resultsfit the Fick’ s second law very well and are in good agreement with the literature data under
smilar experimental conditions. The resultsindicate that apparent diffuson coefficients and sorption
distribution coefficients of * TcOs in compacted bentonite decrease with the increase in bentonite den-
sity and increase with the increase in temperature. Temperature and the compactness of bentonite, i.
e. , the porosity of compacted bentonite, contribute significantly to the migration and sorption of
radionuclides in compacted bentonite.

Key words: capillary method; bentonite; * TcOs ; diffuson; sorption



