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In vivo multi-modal imaging of transplanted stem cells using quantum/magnetic nano-hybrid materials
was succeeded by the collaboration with Professor Yasuhiko Tabata at the Institute for Frontier Life and
Medical Sciences, Kyoto University. The influence of quantum/magnetic nano-hybrid materials on stem
cells were investigated, and then no cytotoxicity of the materials could be confirmed. In addition, the safe
cadmium-free aqueous ZnS coating of ZnS-AgInS; quantum dots, which were developed in this project, are
going to be commercialized in this year.

The hyperthermia effect of quantum/magnetic nano-hybrid materials to cancer cells could be confirmed.
Moreover, human iPS cells and regenerated cells derived from human iPS cells could be labeled with
guantum/magnetic nano-hybrid materials, and the in vivo imaging of transplanted cells labeled with
guantum/magnetic nano-hybrid materials could be carried out in model mice.

Gelatin nanoparticles incorporating multiple types of quantum dots and iron oxide nanoparticles (GNP)
were prepared by the conventional emulsion method. The labeling procedure was developed for
chondrocytes derived from human iPS cells (iPS-chondrocytes),which was obtained by the collaboration
with Professor Noriyuki Tsumaki at the Center for iPS Cell Research and Application, Kyoto University. In
addition, a functional quantum dot in which the fluorescence intensity is changed by the biological function
of cells, was tried to prepared.

In vivo real time imaging of transplanted stem cells in acute liver failure mice could be succeeded for the
first time in the world using IVIS LuminaK Series 111 by the collaboration with Professor Tetsuya Ishikawa
at the Department of Medical Technology, Nagoya University. In addition, the transplanted stem cells could
be detected at one cell level using multiphoton excitation laser scanning microscope, and then the cells
could be detected for at least one week. Moreover, the engraftment rate of transplanted stem cells in the
failure liver were found to be dependent on the state of liver failure.

Novel AginTe, quantum dots were developed by the collaboration with Professor Tsukasa Torimoto at the
Department of Crystalline Materials Science, Nagoya University, which the fluorescence maximum
wavelength of the quantum dots were 1,100 nm. In vivo near-infrared fluorescence imaging of transplanted
AgInTe, quantum dots using SAI-1000 in vivo imaging system. In addition, novel lanthanoid particles
Y20s:Ln (Ln = Tm, Er) were developed by the collaboration with research associate Hirohiko Niioka at the
Graduate School of Engineering Science, Osaka University, which the fluorescence maximum wavelength
of the quantum dots were 1,550 nm. In vivo near-infrared fluorescence imaging of transplanted cells labeled
with lanthanoid particles using SAI-1000 in vivo imaging system.
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