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Abstract

Purpose: Re-188-Hydroxyethylidene diphosphonate (HEDP) is a new cost-effective agent for systemic
radioisotope therapy of metastatic bone pain. We investigated the influence of carrier for labeling and
biodistribution of Re-188-HEDP using HEDP kit with or without carrier (KReO,). Materials and
Methods: The kits (HEDP 15 mg, gentisic acid 4 mg and SnCl.2H,O 4.5 mg) with or without carrier
(KReO, 0.1 mg) were labeled with Re-188 solution, made available from an in-house generator by boiling
for 15 min. We compared the labeling efficiency and stability of carrier-added and carrier-free preparations
of Re-188-HEDP. Biodistribution and imaging studies of each preparation were performed in ICR mice
(1.85~3.7 MBq/0.1 ml) and SD rats (74.1~85.2 MBq/0.5 ml). Results: The carrier-added preparation
showed high labeling efficiency (95% at pH 5) and high stability in serum (88%, 3 hr). However, the
carrier-free preparation showed low labeling efficiency (59% at pH 5) and low stability (43%, 3 hr). The
carrier-added preparation showed high uptake in bone and low uptake in stomach and kidneys. However,
the carrier-free preparation showed lower uptake in bone and higher uptake in both stomach and kidneys,
which is supposed to be due to released perrhenate. The carrier-added preparation also showed better
images with higher skeletal accumulation, lower uptake in other organs and lower soft tissue uptake than
the carrier-free preparation. Conclusion: The results of these studies clearly demonstrate that addition of
carrier perrhenate is required for high labeling efficiency, stability, bone uptake and good image quality
of Re-188-HEDP. (Korean J Nucl Med 2000;34:344-52)
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Table 1. Effects of Carrier and pH on Labeling Efficiency and Stability of Re-188-HEDP
(A) Raiochemical Purity(%) of Carrier-free Re-188-HEDP
rH

Time (hr)

1.5 2 4 4.5 5
0.17 96 98 93 90 77 39
0.5 85 98 97 62 43 24
1 96 91 83 37 24 13
2 96 96 92 41 24 12
3 96 93 89 43 24 11
(B) Raiochemical Purity(%) of Carrier-added Re-188-HEDP

pH

Time (hr)

1.5 2 4 4.5 5
0.17 >99 >99 >99 >99 >99 95
0.5 >99 >99 >99 >99 >99 95
1 >99 >99 >99 >99 98 95
2 >99 >99 >99 >99 98 94
3 >99 >99 >99 >999 98 94

(A) B)
& 100 émol
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& 201 oo
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Fig.

1. Stability of Re-188-HEDP was tested. (A) is the stability test after incubation at room temperature and

(B) is the stability test after incubation in human serum at 377C. Carrier-added preparation (@) showed
higher stability while carrier-free preparation () showed lower stability.
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Table 2. Effect of Carrier on Biodistribution of Re-188-HEDP in Mice

(A) Biodistribution of Carrier-free Re-188-HEDP in Mice

1 hr 3 hr 6 hr 24 hr 48 hr
Bloo 6.42+1.71 3.1940.63 0.99+0.11 0.55+0.05 0.71+0.29
Muscl 1.241+0.29 0.641+0.07 0.71+0.40 0.25+0.03 0.68+0.13
Fa 1.931+0.65 1.0010.26 0.5430.05 0.27+0.05 0.57+0.20
Hear 2.124+0.64 1.0240.21 0.53+0.08 0.31+0.04 0.49+0.08
Lun 4.5241.40 2.16%0.62 0.92+0.08 0.50£0.03 0.40+0.11
Live 4.83+1.23 3.15+0.62 1.97+0.17 1.244+0.12 0.84+0.07
Splee 2234045 122+0.25 0.69+0.12 0.37£0.04 0.52+0.05
Stomac 27.93+12.82 18.48+6.63 3.324+0.52 0.64+0.12 0.21£0.05
Intestin 2.42+0.48 1.89+0.63 0.4210.04 0.29+0.05 0.09+0.01
Kidne 10.22+0.91 7.74+2.33 5.94+0.83 5.07+0.45 2.55+0.52
Brai 0.40+0.09 0.171+0.04 0.08+0.02 0.04+0.01 0.08+0.02
Bon 17.59+4.01 14.304+2.56 11.65+1.79 11.86+1.14 10.0240.86
(B) Biodistribution of Carrier-added Re-188-HEDP in Mice
1 hr 3 hr 6 hr 24 hr* 48 hr

Bloo 0.79+0.38 0.20+0.04 0.13+0.05 0.04 +0.01 0.04+0.01
Muscl 0.36+0.30 0.22+0.25 0.14+0.15 0.061+0.04 0.04+0.01
Fa 0.45+0.24 0.1910.06 0.14+0.02 0.0940.05 0.08+0.01
Hear 0.26+0.13 0.1340.04 0.08+0.02 0.061+0.03 0.07+0.01
Lun 0.70+0.27 0.23+0.07 0.16+0.06 0.08+0.03 0.05+0.01
Live 0.31+0.12 0.18+0.05 0.154+0.05 0.0510.02 0.06+0.01
Splee 0.32+0.15 0.17+0.07 0.1310.04 0.14+0.01 0.10+0.03
Stomac 1.88+1.59 1.06+0.70 0.811+0.40 0.194+0.09 0.384+0.27
Intestin 0.26+0.08 0.184+0.03 0.16+0.08 0.07+£0.01 0.12+0.04
Kidne 2.71+0.85 1.45+0.24 1.691+0.82 0.61£0.29 0.39+0.05
Brai 0.05+0.02 0.02+0.00 0.02+0.01 0.02+£0.01 0.02+0.01
Bon 19.54+-8.89 2591+9.12 18.52+9.83 21.334£5.89 18.69+5.63

Values denote percentage of injected dose+S.D. (n=4/group, * n=3/group).
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Fig. 2. Rat images of Tc-99m-MDP (A) and Tc-99m-HEDP (B) were obtained by
using gamma camera equipped high resolution collimator.

(A) carrier-free (B) carrier-added

24h 40 h 24 h 40 h ‘

Fig. 3. Rat images of carrier-free Re-188-HEDP (A) and carrier-added Re-188-HEDP (B) were obtained 24 and
40 hr postinjection.
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