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Optical nano-thermometers have been well developed to measure the 
temperature distribution in live cells. Nano-sized indicators such as proteins, 
organic dyes, quantum dots, polymer particles and nano-diamond, are 
injected into live cells, and the change in intensity, peak position or lifetime 
of luminescence spectra for the nano-indicators are used to reveal the 
change of local temperatures. However, the results are remarkably affected 
by local environment, e.g., pH value, cellular viscosity and ion concentration 
in the cytosol, thus causing controversial arguments. Here, we report direct 
measurement results for the temperatures of individual cultured cancer cells. 
By using double-stabilized measurement system and array of micro-scale 
thin-film thermocouples, we have reduced the system thermal noise down to 
±5 mK and observed local increments in temperature for individual live cells 
in the range of 30-280 mK. With further improvements, e.g., by using arrays 
nano-scaled thermocouples, the current method is promising for real-time 2D 
mapping for the local temperatures of a single cell.
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