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BRABRL - ELT IS SRR 5 BERE S
fi# » ARHFE(EFATSK G2000 PW size exclusion gel BT &
Aminex A28F&HETFRHNARE M BESK- 188-85-HEDPECL
BB AEFEERL -

KR FREANGCS T FH#-99m-DMSA K 8 -
99m-DTPAREFRH IS  #5-99m-DMSA HHSAZ &
JIHEEE - M$E-99m-DTPARTHSAZ B4 1138 FF0% °
PAGCSH:H78K-188-8%-HEDPECEHETSK G2000 PW size
exclusion gel’B1E K& Aminex A28FEHHE 7RSI IR E 1+ B
BT ERDZEAERGER  BRBEREEHE
WERERRNERLRDNR2% (pH=7.0) * HERE{H1T
EEOERSE (Table 1 KX Table 2) ° EEBIpHERA11
U EREHR R > EEAERERTR% o BiHlpH
ERIER > SEHARGRES > BEHEAERSES
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DAIE = B8/ KSR B ¥R 2 53 Be (R BUR TR At #K- 188-85-

Table 1. Protein binding of five '*Re-Sn-HEDP components
separated with TSK G2000 PW size exclusion column chro-
matography

#-188-25-HEPD fE S 1E SR E IR SH1G
Characterization & biodistribution of '*Re-Sn-HEDP

HEDPECEISAR M2 K/ » #E R BT SK- 188-83-HEDPEC
B{E FITSK G2000 PW size exclusion gel EHES AR R
RER A7 B F Aminex A28RRHEF BB IR S TATE
AR 2 IE¥EE /B BARE I 2 3 Bl R Blog PIEAY
7£-1.9%-3.2:2H (Table 3K Table 4) ° EFCHIpHE =11
B> RER—ERl - RIEFER/KEER 5B R Elog
PIERIER-3.7 - BERFSRRETRAT RV #R-188-85-HEDPAK
REBEREENE  HBRTUBEIAMEEAERSR
HIRER

DWistar K A BGE T E BB S EEE R (Table 5
B Table 6) BERLATSK G2000 PW size exclusion gel B
B Aminex A28 FaRlEF RIS E 15 BESK-188-85-HEDP
AERMDTEUE_KE=EROHERSWERRIK »
BENHEREREER  EEFERINGER8/NFZ
R E] LAKES$%90.9%-1%ID/gRI 3 i Tl - BB B i
ZHAEHBEREREESEERE » Br#K-188-85-HEDP

Table 3. Partition coefficiencies of five "**Re-Sn-HEDP
components separated with TSK G2000 PW size exclusion
column chromatography

Protein Binding (%) Partition Coefficient (log P)
Component Component
pH3.0 pH7.0 pH 11.0 pH 3.0 pH7.0 pH 11.0

1 0 0 . 1 -3.0 -3.6 -

2 0 0 0 2 2.7 2.9 -34

3 1 0 0 3 -2.8 -3.0 29

4 1 0 - 4 2.3 2.1 -

5 0 ) 0 5 -1.9 -2.0 -1.9

Table 2. Protein binding of five '*Re-Sn-HEDP components
separated with Aminex A28 column chromatography

Table 4. Partition coefficiencies of five '®*Re-Sn-HEDP
components separated with Amine A28 column chromatog-

raphy
Protein Binding (%) Partition Coefficient (log P)
Component Component
pH3.0 pH7.0 pH110 pH3.0 pH7.0 pH 11.0
1 1 0 - 1 -3.2 -3.1 -
2 2 0 0 2 -29 -2.8 -3.6
3 1 0 0 3 -3.0 2.7 -3.0
4 0 0 - 4 -2.3 2.0 -
5 0 2 0 5 -1.9 -1.9

¥FBEEE  2000;13:157-164

20009598 134838

159



TER F
Ding HJ et al

Table 5. Biodistribution data of five TSK G2000 PW GSC separated '**Re-Sn-HEDP components in rats (n=4)

Time, % ID/g
hr Blood Heart Liver Kidney Muscle Bone Spleen
1 0.07+0.00 0.00+0.00 0.0410.01 0.0610.02  0.0210.01 0.28+0.07  0.00+0.00
3 0.04+0.00 0.00+0.00 0.01£0.00  0.03+0.05 0.01+0.00 0.4410.11 0.000.00
1 24 0.01+0.00 0.00+0.00 0.01+0.00  0.1530.06  0.010.00 0.37£0.08  0.00£0.00
48 0.00£0.00 0.00£0.00 0.00£0.00 0.1240.05  0.00£0.00  0.36+0.07  0.00£0.00
96 0.00+0.00 0.00+0.00 0.00+0.00 0.03+0.01  0.00+0.00  0.3240.07  0.00%0.00
120 0.00+0.00 0.00+0.00 0.00+0.00 0.00£0.00 0.00£0.00  0.28+0.05 0.000.00
1 0.01+0.00 0.01+0.00 0.04+0.00 0.17+0.02  0.02+0.01 0.40+0.06  0.004+0.00
3 0.01+0.00 0.01+0.00 0.01+0.00  0.4620.06  0.01+0.00 1.14+0.13 0.0040.00
2 24 0.01+0.00 0.01£0.00 0.01£0.00  0.2410.04  0.01%0.00 1.0310.10  0.00+0.00
48 0.01+0.00 0.01+0.00 0.00+0.00  0.2040.05  0.00£0.00 0.95+10.08  0.00+0.00
96 0.01+0.00 0.01+0.00 0.00£0.00  0.0420.01  0.000.00 0.45+10.07  0.00£0.00
120 0.01+0.00 0.01+0.00 0.00+0.00  0.00+0.00  0.0020.00 0.39+0.06  0.00+0.00
1 0.05+0.00 0.00+0.00 0.03+0.01 0.16+0.02  0.02+0.01 0.40+0.07  0.00£0.00
3 0.01+0.00 0.00£0.00 0.0110.01 0.4610.06  0.01+0.00 1.10£0.14  0.00+0.00
3 24 0.01£0.00 0.00£0.00 0.01£0.00  0.3140.03  0.01+0.00 0.961£0.09  0.00£0.00
48 0.00+0.00 0.0040.00 0.00£0.00  0.2840.05  0.01+0.00 0.92+0.08 0.00+0.00
96 0.00+0.00 0.00+0.00 0.00+0.00  0.04+0.00  0.00+0.00 0.41+0.07 0.00+0.00
120  0.00+0.00 0.00+0.00 0.00£0.00  0.00£0.00  0.0040.00 0.3840.07  0.00+0.00
1 0.06+0.00 0.00+0.00 0.04+0.01 0.05+0.02  0.02+0.01 0.24+0.07  0.004+0.00
3 0.0110.00 0.00+0.00 0.01+0.00  0.30+0.06  0.01+0.00 0.4840.11 0.00+0.00
4 24 0.01+0.00 0.00+0.00 0.01+0.00  0.16:0.04  0.01+0.00 0.38+0.08 0.00+0.00
48 0.00+0.00 0.00+0.00 0.00+0.00  0.10+0.05  0.0140.00 0.360.07 0.00£0.00
96 0.00+0.00 0.00+0.00 0.00+0.00 0.03+0.01  0.00+0.00 0.31+0.07  0.000.00
120  0.00+0.00 0.00+0.00 0.00+0.00 0.00£0.00  0.0010.00 0.2740.05  0.00+0.00
1 0.04£0.03 0.00£0.00 0.031£0.01 0.05£0.02  0.0210.01 0.2740.07  0.00+£0.00
3 0.0110.01 0.00+0.00 0.01+0.00  0.32+0.05 0.0140.00 0.4440.11 0.0040.00
5 24 0.01+0.01 0.00+0.00 0.0110.00  0.02+0.04 0.0110.01 0.36£0.08  0.00%0.00
48 0.00+0.00 0.0010.00 0.0010.00 0.11+0.04  0.00£0.00  0.39+0.07  0.00+0.00
96 0.000.00 0.00+0.00 0.00£0.00  0.03x0.01  0.00£0.00  0.284+0.07  0.000.00
120 0.00+0.00 0.00+0.00 0.00+0.00  0.00+0.00  0.00+0.00  0.24+0.05 0.0010.00

Component

B FELIBRRPE R F - SR KB EHRFT BEHE M ERER0.01% ID/g » BEREK-188-8-HEDP
AT 3/ NRHEE0.46%ID/g * 24/ NREE 48/ N RIHERFTE HEREBEBRENREE - URREITHIEK-188-85-
0.2%ID/gHE o [MIEAERI BT MR #K-188-83- HEDPZ B SR (Figure 1) HAEEE #K-188-83-HEDP
HEDPHES 2 MIEEFEAFIEH R > BHMBESRE  (REREEREBRVEE -
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Table 6. Biodistribution data of five Amine A28 GSC separated '*Re-Sn-HEDP components in rats (n=4)

Component Time, % ID/g
hr Blood Heart Liver Kidney Muscle Bone Spleen
1 0.06% 0.01 0.00£0.00 0.04+0.01 0.17£0.02 0.02+001 027+0.08 0.00+0.00
3 0.01£0.01 0.00£0.00 0.01£0.04 046+0.06 0.01£0.00 044£0.11 0.00+0.00
1 24 0.01+0.01 0.00£0.00 0.01£0.02 0.24£0.04 0.01+0.00 0.37£0.07 0.00£0.00
48  0.00£0.00 0.00£0.00 0.00£0.00 0.20£0.05 0.00+0.00 0.36+£0.07 0.00%0.00
96  0.00£0.00 0.00£0.00 0.00£0.00 0.04£0.07 0.00£0.00 0.31£0.06 0.00£0.00
120 0.00£0.00 0.00£0.00 0.00£0.00 0.00£0.00 0.00£0.00 027+0.05 0.00+0.00
1 0.06£0.00 0.00£0.00 0.04+0.01 0.06£0.02 0.02£0.01 042+0.07 0.00£0.00
3 0.01£0.00  0.00£0.00 0.01£0.00 0.30+£0.05 0.01£0.00 1.14+0.13 0.00£0.00
2 24 0.01+£0.00 0.00£0.00 0.01£0.00 0.15£0.06 0.01+£0.00 0.99+0.10 0.00% 0.00
48 0.01+£0.00 0.00x 0.00 0.00£0.00 0.12£0.05 0.01+£0.00 0.92+0.08 0.00+0.00
96 0.00+ 0.00 0.00x 0.00 0.00£0.00 0.03£0.01 0.00£0.00 049+0.07 0.00+0.00
120 0.00£0.00 0.00£0.00 0.00£0.00 0.00£0.00 0.00£0.00 0.39+0.06 0.00+0.00
1 0.06+ 0.00 0.00£0.00 0.04+0.01 0.05£0.02 0.02+0.01 0.40+0.07 0.00+0.00
3 0.01+ 0.00 0.00x 0.00 0.01+£ 0.01 0.30+£0.06 0.01£0.00 1.13£0.14  0.00£0.00
3 24 0.01+ 0.00 0.00+ 0.00 0.01£0.00 0.16£0.04 0.01£0.00 096+ 0.09 0.00+0.00
48 0.00x 0.00 0.00x 0.00 0.00£0.00  0.10£0.05 0.00+0.00 0.92+0.08 0.00£0.00
96 0.00x 0.00 0.00x 0.00 0.00£0.00 0.03£0.01 0.00£0.00 0.40+0.07  0.00x 0.00
120  0.00+0.00 0.00£0.00 0.00:0.00 0.00£0.00 0.00+£0.00 0.38+0.06 0.00£0.00
1 0.06+0.00 0.00£0.00 0.04£0.01 0.16£0.02 0.02+0.01 0241007 0.00+0.00
3 0.01£0.00  0.00£0.00 0.01£0.00 046+0.06 0.01£0.00 047+0.11  0.00%0.00
4 24  0.01£0.00 0.00£000 0.01£0.00 0.31+0.05 0.01£0.00 0.38£0.08 0.00+0.00
48  0.00£0.00 0.00+0.00 0.01£000 0.28+0.05 0.01£0.00 0.36t£0.07 0.00+0.00
96  0.00£0.00 0.00£0.00 0.00£0.00 0.04£0.00 0.00£0.00 0.29+0.07 0.00+0.00
120 0.00£0.00 0.00£0.00 0.00£0.00 0.00£0.00 0.00+0.00 027£0.05 0.00+0.00
1 0.06£0.00 0.00+0.00 0.04£0.01 045£0.02 0.02+£0.01 027+0.08 0.00+£0.00
3 0.01£0.00  0.00£0.00 0.01£0.00 042+0.06 0.01£0.00 044+0.11 0.00£0.00
5 24  0.01£0.00 0.00£0.00 0.01£0.00 0.32+0.05 0.01+0.00 040+£0.08 0.00+0.00
48  0.00£0.00 0.00£0.00 0.00£000 025+0.04 0.00£0.00 039+0.07 0.00+0.00
96 0.00+0.00 0.00£0.00 0.00£0.00 0.03£0.00 0.00£0.00 0.28£0.07 0.00£0.0
120 0.00£0.00 0.00£0.00 0.00£0.00 0.00£0.00 0.00+0.00 0.27£0.05 0.00£0.00
Ham 0% ° LAIEZ:R2 / Bk BARE R 53 AL & #K.- 188-8%-HEDP

FIHFTH B R-188-%-HEDPEC K T 3w I TSK
G2000 PW size exclusion gel & £8{Aminex A28F&HEF 3L
BEREES RS AER G EEOER S ER TR

S E&EE 2000;13:157-164

ECBIE {7 Z 7 Ei (R Bllog PEKIE-1.9F-3.22[W > Bx
#R-188-8-HEDPECEI R % F 2 H A MRE/LLE A

B e
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Figure 1. Whole body planar images obtained with '*Re-Sn-
HEDP (pH=11) in a rabbit 2 hours post injection

RNHE BV BB R B #K-188-83-HEDP
BB - ARG » UE-RE=BROEES
BRI - AHREGRHNEXNBIpHE (pH=3, 7, 11)
THEFHRZ AR R 2 HE & 'SR E » &R L
RAEEROTUE-_RE=FERHEHEHENEE
WRERBRP UK (28)F - AtBHMU L EBREREH
A pHfE & R 7 EFT#8 2 BLEI$R-188-83-HEDPFT 15 &
BEMIMEELE (Figure 1) ©

BRF AR EE BRI E (DOHSS-TD-1110)
ZIRERE o RREGH o
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Biodistribution Study and Characteristic Analysis of Rhenium-
188-Sn-1,1-Hydroxyethylidene Diphosphonate in Radionuclide
Therapy for Nuclear Medicine
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Background: "*Re-1,1-hydroxyethylidene diphosphonate has been used for the palliative treatment of metastatic
bone pain. Bone is the most common site of metastatic in breast cancer patients. It is important to consider whether
more lasting relief of pain can be accomplished with higher dosage of "*Re-1,1-hydroxyethylidene diphosphonate.
However, it has been difficult to produce *Re-1,1-hydroxyethylidene diphosphonate with high specific activity in
Taiwan. In our laboratory, we use the "*W/"**Re generator provided by the Institute of Nuclear Energy Research. The
goal of this study was to analysis and characterize the agent of ®*Re-1,1-hydroxyethylidene diphosphonate, and to
study the therapeutical effect of different condition of "**Re-1,1-hydroxyethylidene diphosphonate.

Methods: *Re-Sn-HEDP was prepared by reconstitution of a kit of Iyophilized mixture of Na/H,-HEDP, SnCl, *
2H,0 and gentisic acid with 1 ml of *Re-NaReQ, in saline. The '*Re-Sn-HEDP was formed by reduction of Re (VIi)
with stanneous ion and brief heating (10 min at 98-100°C), the pH value of resulting solution was adjusted to 3~11.
Results: Protein binding of **Re-Sn-HEDP was evaluated in vitro by gel column scanning method (GCS), the **Re-
Sn-HEDP mixtures which were separated into five components using TSK G 2000 PW size exclusion gel and
Aminex A28 exchanger resin showed poor binding to HAS (human serum albumin). The partition coefficient, log P,
measured by mixing 20 pl of the '*Re-Sn-HEDP mixture using the above same method with 2 ml each of 1-octanol
and buffer (pH 7.0 and 7.4) in a test tube was between -1.9 and -3.2. The only one component of the *Re-Sn-HEDP
above pH=11 eluted from HPLC had lower log P (log P=-3.7).

Conclusion: Our study suggests that the optimal pH for the preparation of "®*Re-Sn-HEDP is >7.

Key words: radionuclide therapy, '*Re-Sn-HEDP, bone metastasis
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