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Radioisotopes emit radiation with various characteristics. These characteristics have been used for various applica-
tions of radioisotopes in clinical fields. For example, diagnostic nuclear medicine is a technique that uses gamma-emitted
radionuclides with high permeability into the body and can visualize changes in physiological and biochemical processes
throughout the distributed and interrelated systems of living tissues and organs. Therapeutic nuclear medicine is a tech-
nique that uses beta-emitted radionuclides with high radiation damage to the cell and can be used for internal radiation
therapy. Therefore, a strategy in which the same ligand is labeled with beta-emitted or gamma-emitted radioisotopes,
i.e., a theranostics approach, is useful because an extensive availability of diagnostics and therapeutics is possible. In this
presentation, some examples of a theranostics approach for radiolabeled compounds will be reported, including the

results of our recent research.
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Fig. 1. Characteristics of Radiation and Its Medical Application
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Theranostic = Diagnostic + Therapeutic
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Functional Unit Coupling Radiopharmaceutical
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m Radioisotopes of iodine

Nuclide Type of Half life Principal emission Principal emission  Medical
decay of beta ray (MeV) of gamma ray (keV) application

123 *EC 13 h
131] B~ 8.02d

0.606 (90%)

159 Diagnosis
364 Therapy

*EC: Electron Capture

Fig. 4. Characteristics of Radioisotopes of Iodine

Radioisotope of Indium

Nuclide Type of

Half life Principal emission Principal emission  Medical

decay of beta ray (MeV) of gamma ray (keV) application

Mn *EC 67 h

171, 245 Diagnosis

*EC: Electron Capture

30Y Radioisotope of Itrium

Nuclide Type of Half life Principal emission
decay of beta ray (MeV)

Principal emission Medical
of gamma ray (keV) application

9oy B~ 64.0h

2.28 (100%)

Therapy

Fig. 5. Characteristics of Radioisotopes of Indium and Itrium
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43TC Radioisotope of Technetium
Nuclide Type of Half life Principal emission Principal emission Medical
decay of beta ray(MeV) of gamma ray (keV) application

9omTe T 6.01h

141 Diagnosis

*IT: Isomeric Transition

sRe

Radioisotope of Rhenium

Nuclide Type of Half life

Principal emission

Principal emission Medical

decay of beta ray(MeV) of gamma ray (keV) application
186Re B~ 90.6h 0.93(21%),1.07 (71%) 137 Therapy
188Re B- 17.0h  1.97(26%).2.12(71%) 155 Therapy

Fig. 7. Characteristics of Radioisotopes of Technetium and Rhenium
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Fig. 8.
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(a) Chemical Structure of ®"Tc and 8¢-188Re Complex-conjugated Bisphosphonate for Bone Imaging and Radiation Therapy,
and (b) Curves Depicting Inhibition of the Growth of Tumor in Therapy Using 86Re-MAG3-bisphosphonate Derivative

(b) Data are expressed as the tumor volume relative to that on the day of treatment in rats.
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