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A Study on Effective Application of Methylenediphosphonate-*»T¢
Jae Rok Kim, Ok Doo Awh, Kyung Bae Park and Hyeon Sook Koo

Korean Advanced Energy Research Institute

Biodistribution studies has been carried out to elucidate the cause of poor bone imagings
often encountered in using methylenediphosphonate(MDP)-#"Tc and to establish effective
conditions in using the popular bone imaging agent.

After 150 minutes from the IV. injection of MDP-*"Tc to mice, the radioactivities
accumulated at bone(B), liver(L), and stomach(S) were counted. The radiochemical purity
(RCP), the volume, the radioactivity concentration and the amount of radioactivity of MDP-
@"Tc were controlled. Data were expressed either in %cpm/g-organ or % cpm/organ. The
organ distribution ratios(B/L and B/S) were correlated with the RCP, the volume of injection,
the radioactivity concentration etc.

Results indicated that the RCP plays a major 'role in biodistributions. High radicactivity
concentration and injection of a small amount is recommended. Negligible effect was observed
with the amount of radioactivity. It has been confirmed that the up-to-date methods of RCP
determinations cannot sensitively detect the sharply affecting trace impurities. A particular
biodistribution pattern of crossed B/L and B/S lines was observed in case of using MDP-99“‘TC

of low RCP. In such a case, rather a higher dosage would be effective for improving the
contrast between bone and liver.
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Fig. 1. Radiochemical purity of MDP-*"Tc¢ wv.s.
organ distribution ratios at 150 minutes
after I.V. injection to mice(B/L; the ratio
of accumulated radioactivity at bone(B, %
c¢pm/g°organ) to that at liver(L, %cpm/g*
organ), B/S: the ratio of accumulated
radioactivity at bone(B) to that at stomach
S % cpm/g- organ), The total radioa-
ctivity (100%) is the sum of those of B+
L+8S).
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Table 1. Organ Distribution of MDP-*"TC and Related Compounds Having Different Radiochemical

Purities*

Radioactivity Injection Number

Mean biodistributions(% cpm/g-organ)

Compound RCP(%)concentration volume of
(mCi/ml)  (ml) animals Bone(B) Liver(L) Stomach(S) B/L B/S
Na=TcQ, 100 5 0.10 3 4 75 22 0.1 0.2
PYP-#"T¢ 32 5 0.10 3 42 56 2 0.8 26.3
42 3 0.10 2 46 34 20 1.4 2.3
50 4 0.10 3 84 13 3 6.5 28.0
MDP-#"T¢ 100 8 0.10 2 96 3 1 30.0 80.0
100 2 0.10 3 46 50 4 6.9 11.5
100 6 0.15 4 77 9 13 8.2 57.5
100 20 0.15 5 69 6 27 12.3 2.6
100 2 0. 15** 5 97 3 1 35.7 120.6
70 1 0. 10 5 36 29 35 1.3 1.0
100 20 0.05 6 86 11 28.7 7.8
100 2 0.05 4 95 2 3 39.6 31.7
100 2 0.15 4 88 6 5 4.2 17.6

* One hundred and fifty minutes post I.V. injection to mice
** MDP-*"TC of 20mCi/ml was diluted to 2 mCi/ml with saline, and injected

Table 2, Typical Data Showing the Variation of Organ Distributions Using the Same Batch of High

Radiochemical Purity MDP-%"Tc*

Mouse

Organ distributions(% cpm/organ)

Remark

Bone(B) Liver(L) Stomach(S) B/L B/S
A 98.2 1.5 0.3 66 327
B 99.3 0.6 0.1 166 993
[} 98.3 1.3 0.4 76 246

D 66. 6 34.0 0.6 2 111 LI.V. imperfect
E 99.1 0.8 0.1 124 991
Mean 92.3 7.6 0.3 87 534
(excluding D) 98.7 1.1 0.2 108 639

* One hundred and fifty minutes post I.V. injection to mice. The radiochemical purity, radioactivity
concentration and the volume of injection were>>99%, 2 mCi/ml, and 0.15 m], respectively.
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Fig. 2. Radioactivity concentration of MDP-*"Tc
v.s. organ distribution ratios at 150 minutes

after I.V. injection to mice(Legends are
same as those explained in Fig. 1).
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