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Preparation and Biodistribution of '7Sn™ ('*Re, **Sm)-EDTMP in Mice
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Abstract: In this work, EDTMP is synthesized and radiolabeled with ""Sn™, "*Sm, and
%8 Re separately. The preparation conditions, stability in witro and lipophilicity of '"Sn™
(" Re, " Sm)-EDTMP were investigated. Biodistribution of ""Sn™ (** Re, '""*Sm)-EDTMP
in mice were studied. It is found that " Sn™ (** Re, *Sm)-EDTMP are hydrophilic and sta-
ble at room temperature and 37 ‘C in open air. Three kinds of compounds show high bone
uptake and bone-to-blood ratio in mice. but **Re-EDTMP is not stable enough in wivo.
17Sn™-EDTMP showes good biological properties, similar to those of "*Sm-EDTMP, inclu-
ding higher uptake in skeleton, lower residue in soft tissues and rapid blood clearance. The
result shows that ""Sn"-EDTMP is a potential reagent for skeletal scintigraphy and radio-
therapy of bone tumors.
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Table 1 Physical characteristics of radio

nuclides used for palliation of bone tumor

(75 Egme/  $1FE(Range)/

T2 E/keV

(Nuclides) MeV mm
H7Spm NA 0.3 13.6d 159(86)
153 Sm 0. 81 0.55 46.3 h 103(28)
186 Re 1.07 1. 05 90.6 h 137(9)
188 Re 2.12 4 16.7 h 155(15)
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Fig. 1 Optimized structure by Gaussian program
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Fig. 2 IR spectrum of EDTMP
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Table 2 Biodistribution of '*Sm -EDTMP in normal mice

B v 2H 20 43 1 5 ) 5 % (Percentage of the injected dose per gram of tissues mass)/(%ID e« g™ 1)

#4 B (Organs)
0.5h 1h 3h 6 h 24 h 48 h
1fiL 7% (Blood) 0.17+0. 01 0.03+£0.01 0.01+£0.00 0.01=£0. 00 0.00240. 000 0. 00240. 000
L (Heart) 0.18+0. 06 0. 06=+0. 00 0.05+0.01 0.04+0.01 0.05+0. 00 0.02+0.01
JF (Liver) 0.29-0. 02 0.2140.01 0.18+0.02 0.17+0.03 0.26-0. 06 0.23+0.02
Tt (Spleen) 0.17-+0. 04 0.26+0.02 0.03+0.01 0.04=0.01 0.04-0. 00 0.074+0.00
B (Kidney) 1. 0440. 25 0.85+0. 15 0.68+0.05 0.56+0.03 0.49+0.11 0.48+0.03
LA (Muscle) 0.34+0.04 0.104+0. 06 0.04+0.02 0.02+0.01 0.01£0. 00 0.02+0.01
H #% (Bone) 18. 60+ 1. 21 23.3741.15 24.1242. 88 18.23+1.12 17.0540. 71 16.56+1.01

1 (Note) :n=5

# 3 '"Sn"-EDTMP 7E/) BUAK N 43 1
Table 3 Biodistribution of '’ Sn™-EDTMP in mice

T v 2H 20 H 43 1 5 ) i % (Percentage of the injected dose per gram of tissues mass)/(%ID e« g™ 1)

#4 B (Organs)
1h 3h 6 h 24 h 48 h
Il % (Blood) 0.0540.01 0.0240.01 0. 008 0. 000 0. 006 +0. 000 0. 0010. 000
> (Heart) 0.1240. 04 0. 0470. 00 0.0240.01 0.034+0.01 0.0140.00
JiF (Liver) 7.01+1.02 6. 06+0. 82 8.0241.01 8.0040. 76 7.0740.52
Jiét (Spleen) 0.1740. 04 0.26=+0.02 0.0340.01 0.0440.01 0. 04740. 00
¥ (Kidney) 3.0340.05 1. 5140. 00 1.1540. 02 1.010. 00 0.91+0. 04
WL (Muscle) 0.0440.01 0.0540. 06 0.1240.01 0.0240. 00 0.0140. 00
% (Bone) 18. 0440. 32 14.244+1.01 15.3640. 78 17.5240. 20 11.484+0.08
ik B (Skull) 15.20 £0. 19 12.78+0. 20 9. 0841. 05 14.2140.75 8. 7840. 24

7 (Note) :n=5
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Table 4 Biodistribution of ' Re-EDTMP in mice

T T UE 43 TE 5T F fE 2 (Percentage of the injected dose per gram of tissues mass)/(%ID« g~ 1)

#% B (Organs)

0.5h 1h 3h 6 h 24 h 48 h
1fit 3% ( Blood) 4.5940.09 2.23£0.11 0.9440.19 0.4240. 14 0.0740. 04 0.05%0.01
> (Heart) 1.44%£0.10 0.4640.03 0.3340.07 0.1440.02 0.2340.11 0.04=+0.01
M (Liver) 1.56+0.08 0.6340. 11 0.5940. 19 0.3540.01 0.5140.48 0.0940. 00
8 (Spleen) 1.2740.12 0.5640.17 0.35%40.13 0.1640. 01 0.3140.18 0.05%+0.01
¥ (Kidney) 7.0942.09 5.134+1.91 2.85+1.29 2.1140. 63 0.7140. 31 0.547+0.11
LA (Muscle) 1.82+0.45 0.8140.51 0.5840.19 0.454+0.57 0.28=+0.06 0.0240.00
B % (Bone) 12.50£0. 91 10.41£0. 11 9.3740.61 10. 1240. 68 7.95+1.10 7.13£0. 74

#F (Note) :n=5

155 Re-EDTMP 7E /)5 BUA P45 3 BUR 7E 0.5 h
IR EE B (12.504+0.9D) %X ID/g. i J§ F %
WL, fE 48 h A CH 7.13% 1D/ g, i B ¥ Re-
EDTMP )14 A2 M 22 L 45 52 Uk B 5 1L 375 B
A, 6 ho B I T AR 4 M (0.42 £ 0. 14) % ID/g,
48 hBR A K (0. 05+£0.01) % 1D/ g5 245 ¥ 3= B3l 1o
B HE M AH 25 W 76 B R O AS S AR R . 24 h iRy
(0.71£0. 31 %ID/g. N EHEEA 8.93%

5 G T LR A W AEHEA /N B N AN [
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Table 5

AR 7B B BCR B s . AR 5 AT LUE
A TAEBFFE T SnC(IV)-EDTMP 78 #4024 ()
b B IR AE AR (R S A b R AR AS B H AT I R B
177 Sm-EDTMP , {H - #4 7K 37 ¥ & T [ 41 1E 78 i
T KBS R SnC IV )-DTPA, % B W 15 0 58
M E . 298, 7 Bl SE B R 225, 1 Sn(IV)-
DTPA 1) 585t 2 3 3 A K 525 5 1 Sn(IV)-
EDTMP 7 A [R) 52 56 45 78 F 4045 19, FAE /) BUIK
P o3 A R A5 SOk (21 14 0E — 3K

B BRI AR

Bone uptake in mice of various compounds

TG 70 S AT 5 A B # (Percentage of the injected dose per gram of tissues mass) /(% 1D« g~ 1)

oh 17 Snm ([V)-EDTMP 17Snm ([V)-DTPA 153 Sm-EDTMP
1 18.04=+0. 32 8.55+1.31 23.37%1.15
2 14.244£1.01 12.72£1.50 24.02%£0.78
4 15.3640.78 12.294+0. 24 19.56+1.52
24 17.5240. 20 6.63+0. 86 17.05£0. 71
48 11.4840. 08 5.3440. 35 16.56=E1.01

1 (Note) :n=5
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