27 1 Vol.27 No.1
2005 2 Journal of Nuclear and Radiochemistry Feb. 2005
:0253-9950 (2005) 01-0052-05
99 m
Tc"NHLI91
1 1+ 1 1 2
) ) ) )
1. 100875 ;
2. 100036
: (SDH) N¥ ,SnCl, - 2H,0 [®Tc"N]?
100 HL91 , % Tc™N- HL91 , 90 %; 6h,
®Tc™N- HL91 90 %; Ilg P - 1.026+0.019, ®Tc™HL91(Ig P
- 0.859+0.009) ; ¥ TC"N- HL91 ®TC™-HLIL
®T"N ® Tc"N- HL91 ® Tc™ HL91,
: ®TC"N; HL91;
. R981.2; TQ463.7 A
[®Tc"N]? : ;
pH 1 L
®Tc"N (3l 12
® T , FH-408 ,FT-603 Y
*¥Tc™-HLI1 : , :FJ-391 ,
, : Adventurer™ ,
’ [4] , ( )
Cu 13
ZCrATSM 1.3.1 HL91 HL91
, Cu [7] HL91
(51 *® Tc"™HL91 2> - ,
e *® Tc™N-HL91, 0.5h , .3 -3
®Tc"N HL91 -2- 3 -3 -2 1,
) 4- , , HL91
1 , 1 mg HL91,20u g
11 1.3.2 P?Tc™HL91T * Tc"N-HL91
2 -2 , , Sgma ®Tc™ HL91 1 2mL
1.4 : : ; Na® Tc"Os (1 110 MBq)
,SnC|2 - 2H20, , ) HL91 , )
(SDH) ,1,2 (PD- , 10 min,
TA) , ) Aldrich :Na” Tc"Os *®Tc"N- HL91 5mg SDH,
:2004-03-09 ; :2004-06-30

(1979-) ,



1 ¥ Tc™N- HL91 53
5mg PDTA 10 mL ,
100( g SnClz - 2H.0(1 mg/ mL , 1.3.7 % Tc™HL91 ¥ Tc"N-HL91
0.1 mol/L HC) 1mL Na* Tc"Os , acs2 0.1mL
30 min, [®Tc"=N]** ( 1.11 MBQ) 90 %
8l pH 9 10, 1 G.C82 ,
mL  HL91(3 mg/ mL) , , SOPHA ECT
1h, , 256 x 256,
*®Tc™ HL91 : 500K
, 2 Tc"0s R=0.9
1.0, Tc R=0 0.1,°Tc™HL9 5
R=0.9 1.0; ,
PTc"0; R =0.9 1.0, Tc 21 ®Tc" N HLO1
R=0 0.1,°Tc™HL91 R=0 0.1 2.1.1 pH pH
[®Tc" =N *T"N-HL91 1 1 : pH 5
, . 10, Tc"N-HL91 : pH
®Tc"0; R =0.9 1.0, Tc R =0 10 ,HLO1
0.1,[*Tc"=N]"x R=0 0.1; pH 9 10
: 2 TC"0s R
=0.9 1.0, Tc R=0 01, 100
[®Tc"=N]4% R =0.8 1.0 Tc"N-HLO1 sor
R =0.3 0.5 s o1
1.3.3 ® Tc"N-HL 91 < 40f
[*Tc" =N pH , 20
HLO1 : ,  ®Tc"N- o . . . .
HL 91 , pH , ’ 5.0 6.0 7.0 o 8.0 9.0 10.0
HL91
1.3.4 ®Tc-HLOL % Tc"N-HLOL LopH - FTEN-HLOL
Fig.1 Hfect of pH on labeling eficiency
(lg P) 10 mL of ® Tc"N-HL91
1.0 mL 0. 025 mol/ mL pH=7.4
, 1.0 mL 212 [99TCmEN]2+
0.01mL *®Tc™HL91( * Tc"N-HLO91) , pH 9. 25 50 .75 .100
15 min, , 5 min 1h, 2 > '
0.1ml : : % TEN- HL 91 ,
®Tc™HL9L  * Tc"N-HL91 ,
100
1.3.5 * Tc"N-HL91 513
®TC"N-HL91( 185 MBQ) 1 6h, 3 3 ,
: ¥ Tc"N-HLO91 , , ,
1h
1.3.6 ¥ Tc™HL91 * Tc"N-HLO91 51 4 HLOL HLOl 1.0,
ICR (20£2)9.3 5 0304.050,70 10.0mg
0.1 mL (1.11 MBq) 4 4 ,
®Tc™HL91( * Tc"N-HL91) , 1.0 mg 30mg | '



54

100
80
60
°
o 40F
20F
1 1 1
20 40 60 80 100
t/C
2 ®Tc™N- HL 91

Fg.2 HEfect of temperature on labeling eficiency

27
100 — —— . —
80t
& 60
:;40—
20
O0 2.|0 4.|0 6.|0 870 10.0
m(HL91)/mg
4 HL91 ¥ Tc"N-HL91

Fig.4 Hfect of HL91 on labeling eficiency
of ¥ Tc"N-HL91

of ® Tc™N- HL91

100
100 gt s——— * — ——
>
80
70+
§ 60 °
& 401 & SO0F
20F 0L
O 1 1 1 1
0 0.2 04 0.6 0.8 1 10 . . . . .
t/h 0 I 2 3 4 s 6
t/'h
3 P Tc™N- HL91
Fig.3 Hfect of exchange time on labeling eficiency 5 ®Tc"N-HLO1
of ¥ Tc"N- HL91 Fig.5 Stability of * Tc"N-HL91
3.0mg 90 % 23 *T™HO9 *T"NHOL
HL91 ( 5.0 mg) , pH=7.4 *Tc™HLI (Ig
HL 91 HLOo1 P) - 0.859+0.009,” Tc"N- HL91
3.0 mg (lg P) - 1.026+0.019 * Tc"N-
22 ®Tc"NHLO1 HL91 ¥ Tc"™HLO1
% Te"N- HL 91 24 PTc™HL91 *Tc"NHLO1
5 5 ¥ Tc"N-HL91
6 h.,® TC"N- HL91 ®Tc™HL9L ¥ Tc"N-HLO1
1 2
1 ®Tc™HLI
Table 1 Biodistribution of ® Tc™ HL91 in mice
(Uptake ratio)/ (% - g~ 1)
(Tissues) 2 min 15 min 30 min 60 min 120 min
(Blood) 6.08+0.62 2.83+0.46 1.59+0.27 1.12+0.30 0.83+0.32
(Heart) 6.52+0.74 2.81+0.31 1.13+0.11 0.91+0.39 0.37+£0.07
(Liver) 4.72+0.44 11.34+0.93 10.38+1.35 13.96+0.86 12.02+1.19
(SJIeen) 3.00%+0.68 2.57+0.38 1.60+0.21 1.40+0.32 1.00+0.12
(Lung) 6.13+£0.57 3.13+£0.34 1.82+0.09 1.35+£0.40 0.84+£0.17
(Kidney) 11.22+0.51 5.66+0.63 3.45+0.40 3.34+0.55 2.45+0.51
(Brain) 0.32+0.02 0.38+£0.10 0.32+0.05 0.24+0.03 0.16+£0.01
(Intestines) 3.20+0.50 5.11£0.66 3.17+£0.50 1.59+0.58 1.96+0.15

(Note) :n=3
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Table 2 Biodistribution of * Tc"N-HL91 in mice
(Uptake ratio)/ (% - g~ 1)
(Tissues) 2 min 15 min 30 min 60 min 120 min
(Blood) 6.88+0.51 1.45+0.03 0.89+0.00 0.87+0.13 0.52+0.06
(Heart) 2.92+0.07 2.74+£0.08 2.64+0.48 1.40+0.38 1.16+£0.21
(Liver) 9.69+1.00 11.54+1.44 9.51+1.41 8.38+1.48 9.11+1.65
(Spleen) 2.20+£0.94 4.31+0.19 3.46+0.45 2.72+£0.85 1.95+£0.19
(Lung) 4.79+1.30 3.36£0.49 3.23%+0.81 2.15+0.56 1.89+0.48
(Kidney) 17.05+1.29 11.27+1.64 8.67+0.92 7.20+2.33 5.45+1.39
(Brain) 0.22+0.06 0.11+£0.00 0.10£0.01 0.11+0.02 0.05+0.01
(Intestines) 1.79£0.79 4.01+0.40 6.04+1.34 3.14+0.09 3.59+0.93
(Note) :n=3
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Synthesisand Biodistribution of * Tc™ N- HL 91 Complex

ZHAN GJiarrying' , ZHU Lin', LIU Meng" , WANGJing' , YAN G zhi®

1. Department of Chemistry, State Education Ministry Key L aboratory of Radiopharmaceuticals,

Beijing Normal University, Beijing 100875, China;
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Abstract : The complex * Tc™N- HL91 is syntheszed through ligand exchange reaction. The [* Tc"N]*"
intermediate isprepared with succinic dihydrazide (SDH) asa donor of nitride nitrogen atom (N°) in
the presence of stannous chloride dihydrate a reductant at room temperature. Then HL91 is added to
the [* TC"N]*" intermediate and react at 100
measured by thin layer chromatography (TLC). Thelg Pof * T¢"N-HL91( - 1.026 +0.019) indicates
it isa hydrophilic complex. It is stable over 6 h at room temperature. The biodistribution resultsin

The labeling efficiency of the product is over 90 %

mice indicate that it has quick blood and liver cleanness than * Tc- HL91. It differsfrom * Tc™ HL91
in the hypoxic selectivity and biologic metabolism. * Tc"N- HL 91 has no significant uptake in hypoxia

tumorsin tumor-bearing mice.
Key words: * Tc"N; HL91; biodistribution; hypoxiaimaging



