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This research was aimed for developing a novel thermometric microscope based on quantum sensors to
detect the activated state of stem cells during their differentiation. Quantum sensors are nanodiamond particles
that possess optically accessible qguantum spins, which have emerged as promising candidates of nanoscale
biological thermometers. It exhibits ultimate robustness, ultralow toxicity, various functionalized surfaces, and
guantum-enhanced high sensitivity. During the research period, we have significantly improved the
measurement speed of this thermometric microscope and it is now possible to measure nanoscale
temperature in the real time scale [Phys. Rev. Res. (2020)]. With this system, we characterized the
relationship between intracellular temperature of adipose tissue-derived stem cells and their regeneration
ability. In addition, we succeeded in monitoring the temperature dynamics inside live nematode worms [Sci.
Adv. (2020).]




