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Abstract

Re-188-hydroxyethylidene diphosphonate(HEDP) is a new cost-effective agent for systemic
radioiostope therapy of metastatic bone pain. We investigated the influence of carrier for
labeling and biodistribution of Re-188-HEDP using HEDP kit(HEDP 15 mg, gentisic acid 4
mg and SnCl2H2O 45 mg) with or without carrier(KReOs 0.1 mg). The kits labeled with
Re-188 solution available from an in-house generator by boiling for 15 min. The generator
provides high 70-80% equil yields and has an indefnite self-life. We compared the stability of
carrier-added(CA) and carrier-free(CF) preparations of Re-188-HEDP. Biodistribution and
imaging studies of each preparation were performed in ICR mice(1.85-3.7 MBqg/0.1 ml) and SD
rats(74.1-85.2 MBq/0.5 ml). The CA preparation showed high labeling efficiency(95% at pH 5)
and high stability in serum(88%, 3 hr). However, the CF preparation showed low labeling
efficiency(59% at pH 5) and low stability(43%, 3 hr). The CA preparation showed high uptake
in bone and low uptake in stomach and kidneys. However, the CF preparation showed lower
uptake in bone and higher uptake in both stomach and kidney, which is supposed to be due
to released perrhenate. The CA preparation also showed better images with higher skeletal
accumulation, lower uptake in other organs and lower soft tissue uptake than the CF
preparation of carrier perrhenate is required for high labeling efficiency, stability, bone uptake

and good image quality of Re-183-HEDP.
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2.1 HEDP 71E Az

z} wpolgrel] 43 HEDP 15 mgE %31 NaOH(Sigma co.)& HEDP <o) st 0, 1, 2 G
o A YAt o17]ell gentisic acid(Aldrich co.) 4 mg, SnCl:2H,O(Aldrich co.) 45 mgg Y&
F "A =2 KReOs(Aldrich co.) 1 mgs ¥& A7 ¥x ¥& HEDP 7|EE #4591},

2.2 Re-188-HEDP<9] ® A 27

HAE ¥ A} ¥4 &L HEDP 7]Ed] W-188/Re-188 ' A7](Oak Ridge National
Laboratory) 2 -8 RFE0]Z Re-188 perrhenate ¢ 1 ml& Y1 8L $8A4 15 B7F 8L A
Atk ol AL 24 A7 g 0.3 M sod. acetate(Sigma co.) 1 ml& 7}8te] pHE 4~52 %
datvh. 7z 71E9 pH 23 A& BAgetd 282 Ao 7 ITLC-SG(Gelman co.), ©)%
Fo.2 acetoned saline€ A&3te] AZulEa# I E APy 2 A2 TLC 27 (Imaging
Scanner System 200, Bioscan)® =3¢t}
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dedAe) bgye dobmr] st FHE Y& RF WA e HEDP JIES Re183
perrhenate XA G ¥ 48 AN WA $EE AzviEadng Agst Besy
o HoAM ] AL AR E A 2 midl Re-188-HEDP 185 MBg/02 mlg ¥ 1 37CAA 48
ARA HRS
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] wh$-2(ICR, 7, 203+24 g)°] 124 Y| Re-183-HEDP 1.85~3.7 MBq/0.1 ml& ZA}atg
Y1, 3,6, 24, 48 ARE Foll Fr(Fe, 2§, AL, A, H, 2, 0F, 9, 2 A% 6 o) A
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3-8 WAHI ¥ F A Te-99m-MDP, Tc-99m-HEDP9] #RE G443 GAS we A vz

83l XA Re-188-HEDPS] HE A4 ztzbe]l 795 nlmwstgict. RESD, 4, < 300 g)o
dgwoz Havld EA A FE A9 37~74 MBq, Re-188-HEDP:= 111~ 185 MBq

S TARRE & ¢ 3 A1z Fol LEM(Siemens, high resolution collimator) 7}w e} A}&3le] o A}
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3.1 Re-188-HEDP9| ¥ #|

olg]xz1el A Re-188-HEDP9] BEX & &2 Table 13} Table 20] Ye Ut @S @¥x ¢w
#£A% Re-183-HEDP®| EAEL2 pH 594 59% QYow(Table 1), BAE Yo Ex
Re-188-HEDPS] ¥ A &&< pH 594 95%= & ttH(Table 2)
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FAE ¥ A% ¥ &2 EAY Re-188-HEDPY ¢HPAH & n7]98te] 22 ubx|(Fig. 1)9}
At AN WHE(Fig. 2)A121 ¥ Re-183-HEDPS| WAI8eH2 &g ZA59c 948 9a
EAE Re-183-HEDP= @A & ¥# &3 EAF Re-188-HEDPRT ¢tg4o] EA ey

33 AAY X
ohg-2o o] YAUEE AHAR FAE Yo} FA 3 Re-183-HEDPE (1 A Zto] 195+89,
3 AZkell 259+9.1, 6 Ak 185198, 24 Alzkoll 265115, 48 A7tell 187+56 %ID/g)ol =&
HHAES Hol 99} 2149 AL @& i, GAE Y3 &1 %48 Re-188-HEDP:
(1 Aol 176+4.0, 3 A3bell 143426, 6 AZbol 11.7+1.8, 24 A 7+ol] 11.9%1.1, 48 A7+l 10.0
09 %ID/g)e] AH&ol 3 9ok A3 AFHE&E A Jelvh(Fig3, Fig. 4).
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Te-99m ¥4 W44 BAlFEe] HEQAS Fig 59 Jehhdch 2A8 9 Am wx
%3 FX % Re-188-HEDPS HEQAS Fig. 6] Ueulglt dEs) Q4L 9as wol g4
3 Re-183-HEDP: HAE WX &3 %23 Re-183-HEDPX.t} Ao H& HH 8L Holn
e g7lee AA7 AA debso,

Table 1. Labeling efficiency of carrier—free Re-188-HEDP.
(A) Labeling efficiency of carrier—free Re-188-HEDP before adjusting ph by adding sodium

o
Y

ol

o

acetate
NaOH equivalant
time(h) 0 (HEDP, pH 1) 1 (NaHEDP, pH 1.5) 2 (NasHEDP, pH 2)
0.17 96 98 93
05 85 98 97
1 96 91 83
2 9 96 92
3 96 93 89
(B) Labeling efficiency of carrier-free Re-188-HEDP after adjusting ph by adding sodium
acetate
NaOH equivalant
time(h) 0 (HEDP, pH 4) 1 (NaHEDP, pH 45) 2 (Na;HEDP, pH 5)
0.17 90 77 59
0.5 62 43 24
1 37 24 13
2 1 24 12
3 43 24 11

Table 2. Labeling efficiency of carrier—added Re-188-HEDP.
(A) Labeling efficiency of carrier-added Re-188-HEDP before adjusting ph by adding sodium

acetate
NaOH equivalant
time(h) 0 (HEDP, pH 1) 1 (NaHEDP, pH 15) 2 (Na:HEDP, pH 2)
0.17 >99 >99 >99
05 >99 >99 >99
1 >99 >99 >99
2 >99 >99 >99
3 >99 >99 >99
(B) Labeling efficiency of carrier-added Re-188-HEDP after adjusting ph by adding sodium
acetate
NaOH equivalant
time(h) 0 (HEDP, pH 4) 1 (NaHEDP, pH 4.5) 2 (Na;HEDP, pH 5)
0.17 >99 >99 95
05 >99 >99 95
1 >99 98 95
2 >99 98 94

3 >99 98 9
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Fig. 1. Stability study after incubation at room temperature.

(A) carrier-free Re-183-HEDP (B) carrier-added Re-188-HEDP
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Fig. 2. Stability study after incubation at 37T in human serum.
(A) carrier—free Re-188-HEDP (B) carrier-added Re-183-HEDP
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Fig. 3. Biodistribution of carrier~added Re-188-HEDP in mice.
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Fig. 4. Biodistribution of carrier—free Re-188-HEDP in mice.
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Rhenium®| &9 Y43 rhenium-186, rhenium-188 & @402 e wet Mz G487 7}
T A FAY wESE 54 Ao, A mF 5 vt WA EgYAE
rhenium<, W9 A2 phosphate &°]2(HEDP, EDTMP 5)& A}£3 WAL o] okZ o] sputa) <)
FHEL A8 =gatn 9u°.

Rhenium®| 3% technetium¥t= €2 XAl DAl (carrier)7t loloF EAEE 2 A Ao] =
obdths Bask 9ot m@ekd  Re-188-HEDP EAA 99 §57F ZAo] oj@s e o
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(A) B)

Fig. 5 Rat images of bone agents. (A) Tc-99m-MDP (B) Tc¢-99m-HEDP

(A) carrier—free (B) carrier-added

Fig. 6 Rat images of Re-188-HEDP.
(A) carrier-free Re-188-HEDP (24, 40 hr) (B) carrier-added Re-188-HEDP (24, 40 hr)
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