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Development of a single-cell thermal analysis platform with sub-nW resolution

Yabuki, Tomohide
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We developed a highly sensitive calorimeter (freestanding microchannel type
nanocalorimeter) with extremely high thermal resistance on the order of 10 K/W. The developed
nanocalorimeter can be fabricated by two simple processes without using costly MEMS fabrication
techniques: heat-drawing a glass capillary to form the microchannel part and depositing a chromium
nitride thin film thermistor on the side surface of the microchannel. Using the nanocalorimeter
installed inside a self-built vacuum thermostatic chamber, we succeeded in measuring the metabolic
heat of a single paramecium. We also demonstrated that the nano-DTA using the developed
nanocalorimeter can accurately measure phase transition heat at the sub-micro joule level.
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