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Abstract: As a new type of zero-dimensional carbon-based nanomaterials, carbon dots( CDs) have
a great application potential in the fields of fluorescence sensing and biomedicine due to their excel-
lent fluorescence properties, good biocompatibility, low cytotoxicity, and large surface functional
groups. Especially given the weakly acidic microenvironment characteristics of tumors, it is crucial
to design pH-responsive carbon dots to achieve specific treatment. This article has conducted a sys-
tematic investigation on the research work based on pH-responsive carbon dots in recent years and
reviewed the fluorescence mechanism of pH-responsive carbon dots and their applications in biomed-
ical fields such as pH sensing, bioimaging, and cancer treatment. Finally, the main challenges
currently faced by pH-responsive carbon dots and the future development direction have been pros-

pected.
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Tab.1 The main fluorescence mechanism and response range of different pH-responsive carbon dots
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Fig.1 The fluorescence mechanism of pH responsive carbon

dots; protonation and deprotonation.
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Fig.2 The fluorescence mechanism of pH responsive carbon

dots: energy level changes.
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Fig. 3

The fluorescence mechanism of pH responsive carbon dots: carbon dots aggregation.
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Fig.4 The fluorescence mechanism of pH responsive carbon

dots: proton/charge transfer.
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medicine
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Tab.2 The main applications of pH-responsive carbon dots and their composite materials in the field of biomedicine
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(a) Fluorescence emission spectra of the Scy-CDs in pure water(0.04 mg - mL™") with decreased pH(7.0—3.92) un-
p y p g p
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Fig.7 Live/dead confocal microscopy images using calcein AM (live, green) and propidium iodide( dead, red) of cells incuba-

ted with FNP(IR825) after treatment with 10 mmol + L ™" of glutathione( GSH) in PBS(pH =6.8) /.
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