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Establishment of High-Precision 3D Multi-Radionuclide In-Vivo Imaging Technology
for Visualization of Tissue Environment
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In this study, we developed a SPECT system for small animals by applying a
CdTe semiconductor detector, which is a detector for observing cosmic gamma rays. With this system,
we aimed to establish a multi-radionuclide in-vivo imaging technique that enables visualization of
the micro-environment in tissues in vivo. We developed not only its hardware, but also an ML-EM
method incorporating the measured system response as a 3D image reconstruction algorithm. As a
result of phantom imaging experiments using the ML-EM method, it was confirmed that the system’ s
spatial resolution was better than 350um. In addition, it was confirmed that multi-radionuclide
in-vivo imaging could be achieved by performing imaging experiments on mice that had been
administered multiple nuclides.
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