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Preparation and Animal Imaging of “>Sm-EDTMP as a Bone Seeking
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Purpose: Ethylenediamine-tetramethylenephosphonic acid EDTMP) has widely used chefator for the labeling of
bone seeking radiopharmaceuticals complexed with radiometals. Sm can be produced by the HANARO reactor
at the Korea Atomic Energy Research Institute, Taejon, Korea. "Sm has favourable radiation characteristics
T1/2=467 h, Brax=081 MeV (20%), 0.71 MeV 49%), 0.64 MeV (30%) and Y=103 keV (30%) emission which is
suitable for imaging purposes during therapy. We investigated the labeling condition of BSm-EDTMP and imaging

of ™Sm-EDTMP in normal rats. Materials and methods: EDTMP 20 mg was solved in 0.1 mL 2 M NaOH.
153SmCI was added to EDTMP solution and pH of the reaction mixtures was adjusted to 8 and 12, respectively.
Radiochemical purity was determined with paper chromatography. After 30 min. reaction, reaction mixtures were
neutralized to pH 74, and the stability was estimated upto 120 hrs. Imaging studies of each reaction were
perfomed in normal rats (37 MBq/0.1 mb). Results: The labeling yield of Sm-EDTMP was 99%. The stability of
pH 8 reaction at 60, 96 and 120 hr was 99%, 95%, 89% and that of pH 12 at 36, 60, 96 and 120 hr was 99%,
95%, 88%, 66%, respectively. The SSm-EDTMP showed constantly higher bone uptake from 2 to 48 hr after
injection. Conclusion: 153Sm-EDTMP, labeled at pH 8 reaction condition, has been stably maintained. Image of
SOmEDTMP at 2, 24, 48 hr after injection, demonstrate that "“Sm-EDTMP is a good bone seeking
radiopharmaceuticals.(Korean ) Nucl Med 39(1:44-48, 2005)
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Table 1. Decay Properties of Samarium-153 and Rhenfum-188

=: bl Nt = = 1 - S
AlEyst Q| BRISHY PAKQIUE YoM EDTMPS) BaTH SEHY

i . Y-rays p-rays
Nuclide haif-life keV zl%) Evox, keV (%)
Sm-153 46.7h 103 (28) 805 (21)
47 (12) 702 (44)
41 (31 632 (34)
40 (17)
50N
Re-188 16.98h 633 (1) 2,119 (71)
477 (1) 1,964 (25)
185 (14) 1486 (1)
71
63 (@)

Data were token from Radiation Decay version 3, designed by Charles Hacker.
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Fig. 1. Structure of Ethylene-diamino-N,N,N" N'-tetrakis-methylene-

phosphoric acid (EDTMP).
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Table 2. Chromatography Condition of *smcl® and '®Sm-EDTMP

Rf value Rf value

1S35mCr? 'SSm-EDTMP
IMLC-SG with acetone 0 0
Paper chromatography with saline 0 1

Table 3. Stability of ™Sm-EDTMP during storage at room temperature.

Reaction at pH8

36h 60h 96h 120h
99% 9% 95% 89%

Reaction at pH12

36h 60h o6h 120h
99% 95% 88% 66%

Reaction was performed at different pH for 1 hour, and stored at neutral pH.

B A B

2h

24h
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fig. 2. Planar images of 1%¥Sm-EDTMP in normal S.D. rats. images were obtained by gamma camera after 2, 24 and 48hr postinjection

of 37 MBq(A; 5 weeks old, B; 10 weeks old).
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