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Temperature sensing system with ultra-high resolution for elucidating the
intracellular heat transfer mechanism
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We developed a cellular temperature measurement device with a high
temperature resolution. Using this device, the thermal properties of single cells were evaluated
based on their temperature responses. Measurements were taken under varying surrounding temperatures

and frequencies of local heating with a focused infrared laser on cells prepared on the sensors.
Frequency spectra were used to determine the intensities of the temperature signals with respect to
heating times. Signal intensities at 37 ° C and a frequency lower than 2 Hz were larger than those
at 25 ° C, which were similar to those of water. The thermal conductivity and specific heat
capacity, which were determined at different surrounding temperatures and local heating frequencies,
were lower than and similar to those of water at 37 ° C and 25 ° C, respectively. Our results
indicate that the thermal properties of cells depend on both temperatures and physiological
activities in addition to local heating frequencies.
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Apparent thermal conductivity (W/mK)
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Apparent heat capacity (J/gK)
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