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Label-free thermal biology with advanced spectroscopy techniques
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A new label-free measurement technique was developed to quantify the heat
diffusion within cells and temperature changes during photothermal heating. Measurements were
performed on living cells, yielding results different from those obtained using fluorescent
temperature probes. The label-free measurements revealed that the thermal diffusivity inside the
cell is about 93-94% relative to water, suggesting that water molecules are primarily responsible
for heat diffusion within the cell. Furthermore, in the measurement of temperature changes due to
photothermal heating on a second scale, a varying temperature rise over several degrees was observed

when using fluorescent probes, while the temperature rise was constant in label-free measurements.
These results suggest that fluorescent temperature probes may be influenced by changes in internal
energy other than the thermal energy determined by temperature.
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