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Carbon quantum dots (CQDs) have recently gained attention as low-toxicity
quantum dots, serving as alternatives to conventional heavy metal-containing quantum dots. In this
study, we developed CQDs based on anthraquinone derivatives as novel all-optical cellular
temperature sensors. The results of our research demonstrated that by altering the structure of the
anthraquinone used in the synthesis, we successfully created various types of thermometers, such as
fluorescence intensity, ratiometric, and lifetime thermometers. By combining CQDs with fluorescence
lifetime imaging technology, we achieved intracellular fluorescence lifetime mapping, demonstrating
the potential of CQDs as cellular thermometers.
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