2019 2020

Design of nanostructures to control phothermal effect and phononics under
multi-photon excitation conditions
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The purpose of this study was the colloidal synthesis of a water-soluble
silicon quantum dot (SiQD) biomarker and develops the function of the photothermal effect expressed
in the marker. First, we investigated the photothermal effect in SiQD, and found that the amount of
heat generated in SiQD under sequential absorption of photons increases as the QD size increased.
Second, when plasma protein was allowed to act on SiQD, we found that protein denaturation other
than globulin was small. In addition, the cellular uptake of QD modified with a carboxyl group was
small. As described above, the QD design guideline for preventing the uptake of QD into normal cells

and conversely promoting the uptake into cancer cells has been clarified.
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