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Intracellular spatiotemporal mapping of physical/chemical parameters using
nanodiamond quantum sensors
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In this study, we developed a technology for spatiotemporal quantitative
mapping of physical and chemical parameters in a single cell using nano-quantum sensors. In FY2020,
we succeeded efficient cell introduction of nanodiamonds and reduced measurement time. In FY2021, we

developed a molecular targeting, and high-speed, high-precision measurement technique for
intracellular physicochemical parameters and established the method applicable to biological
samples. In FY2022, we developed an ultra-small quantum sensor using molecular-sized nanodiamonds,
and demonstrated quantitative distinction of differences between cell states based on
physicochemical parameters. We also succeeded in measuring physicochemical parameters in individual
animals and analyzing their correlation with pathological conditions, thereby establishing a
measurement platform applicable to a variety of biological systems.
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