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Abstract Metallomics is a integrated study of the content, distribution, speciation, structure and functions of all

free or complexed metals/metalloids in organisms (especially in cells). As an important branch of metallomics,
radiometallomics focuses on the preparation and application of radionuclides, especially their content, distribution,
chemical states and functions in the environment and organisms. Targeted alpha therapy (TAT )is a method of
utilizing the combination of radionuclides emitting alpha particles and tumor selective carrier molecules as a specific
targeted cancer cell carrier to target tumor cells, thereby causing a killing effect on tumor tissue, which is an
important application direction of radiometallomics in the field of cancer treatment. With high linear energy
transfer, short tissue range and strong relative biological effect, a particles have greater application potential in
radioimmunoassay and tumor treatment. Taking TAT drug as an example, the advances in targeted therapy of
onuclide commonly used, TAT drug chelating agent and its labeled targeting carrier, and several important
a-radionuclides were reviewed in this paper. In addition, the challenges and development prospects of TAT drug
research and development were also analyzed. With the availability of more o nuclides and the development of new
targeting ligands, TAT drugs can potentially be applied to treat other diseases, This also requires the establishment
and application of new radiometallomics methods. Therefore, radiometallomics has good application perspective in
the field of nuclear medicine.

Keywords radiometallomics;radionuclide therapy;targeted o therapeutic medicines
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Figure 1 Radioisotope targeted therapy for diseases.
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Table 1 The half life and production methods of a nuclides

Nuclide Half-life period/d Production method

225 Ac 9.9 Radiochemical extraction from ??? Th and accelerator production.

2R 1143 Separation from natural samples that have been stored for a long time and by neutron irradiation of 22 Ra in
223Ra .

the reactor.

212 Bi 609 Through ?**Ra/?'?Pb/?'?Bi generator.

2B 45. 60 Radiochemical extraction from ??? Th and accelerator production.

21 Th 18.72 Nuclear reactors,charged particle accelerators,and high-energy accelerators.

Note: (D The unit is min.
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Figure 2 Drug structure of targeted alpha therapy.
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Figure 3 (Left) The chemical structure of diethylene

triamino pentaacetic acid(DTPA) ; (Right) The chemical
structure of 1,4,7,10-tetraazacyclododecane-1,

4,7 ,10-tetraacetic acid(DOTA).
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Figure 4 The chemical structure of EDTA.
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Figure 5 The chemical structure of Macropa-NCS.
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Figure 6 The chemical structure of Octreotide.
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