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Abstract: A series of biochemical reactions occur in living cells, producing and releasing energy required
for various cellular activities. Excess energy is released in the form of heat, leading to an increase in cell
temperature and thus influencing the gene expression, tumor metabolism, efc. Using ideal fluorescent
probes to achieve sensitive measurement of intracellular temperature at the nanoscale is a huge challenge in
the fields of biochemistry and analysis. By utilizing the adjustable critical phase transition temperature
range and good biocompatibility of polymers, temperature sensitive polymer fluorescent nanothermometers
can accurately measure temperature at the cellular level with high spatiotemporal resolution, which has
attracted widespread attention. Herein, the design and preparation strategies of thermosensitive polymer
fluorescent nanothermometers were summarized from the aspects of thermosensitive polymers and
fluorescent dyes. The applications of thermosensitive polymer fluorescent nanothermometers in
temperature measurement and fluorescence imaging in cells in recent years were reviewed. From the
development of temperature sensitive polymer monomers and fluorescent dyes, exploration on molecular
connection and modification methods, design of polymer nanothermometers with higher sensitivity and
smaller size, and construction of new ratio type nanothermometers, the future development of
temperature sensitive polymer fluorescent nanothermometers suitable for intracellular temperature
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sensing imaging was discussed.
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Schematic diagram of polymer phase transition
process and temperature response mechanism of
polymer fluorescence nanothermometer
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Fig. 2 Structure of several solvatochromic dyes used for the fluorescent polymer nano-thermometers
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Fig. 7 Intracellular heat sensing by a polymer nanothermometer based on fluorescence microscopy
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Fig. 8 Intracellular heat sensing by a polymer nanothermometer based on ratiometric fluorescence imaging!
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