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Abstract: Carbon dots(CDs) are nanomaterials with low toxicity, excellent optical properties, good stability, and
outstanding biocompatibility. However, some medicines have poor water solubility and adverse reactions, which
impact people’s life, so CDs synthesized on the basis of medicine as precursors have atiracted strong interest due to
the advantages of preserving the medicine’s pharmacophore, improving medicine’s solubility and biosafety, and
inhibiting the toxic side effects of medicine at high concentrations. This review summarizes the current status and
application prospects of pharmaceutical CDs, and discusses the types of pharmaceutical CDs precursors, the

properties of pharmaceutical CDs, advances in biomedical research, and future perspectives.
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Fig.1 The types of precursors for pharmaceutical CDs.(a) Treatment of osteoporosis based on Alendronate CDs"*".(b)Schematic

illustration of synthetic CDs from Lycium barbarum'™ .(¢)Schematic illustration of quercetin-derived CDs™".
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Application of pharmaceutical CDs in bioimaging. Confocal fluorescence images of (a) (i) control group and (ii) linseed
derived CDs incubated with MCF-7 cells for 24 h"”".(b) Confocal fluorescence images of Met-CDs and Mitotracker co-in-
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Application of pharmaceutical CDs in oral disease.(a) TCDs significantly inhibited the formation of P. gingivalis bio-

film'®’.(b) NAC-CPDs inhibited alveolar bone resorption better than NAC"".(¢)MT-CDs were more favorable to osteogen-

ic differentiation of MC3T3-E1 cells than its precursor'™.(d) Schematic illustration of FDCDs for the treatment of persis-

tent endodontic infections ™.
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Fig.5 Application of pharmaceutical CDs in antibacterial.(a) LCDs effectively combated antibiotic resistance in bacteria’”
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Fig.6  Application of pharmaceutical CDs in antioxidant.(a)Schematic illustration of efficient removal of excess ROS by Salvia

Miltiorrhiza derived CDs"™.(b) Three herbal CDs dynamically modulated ROS levels for anti-inflammatory and antibacte-

rial therapy™. (¢) Schematic illustration of the synthesis and potential mechanism of MT-CDs in the treatment of

MAFLD"™.(d)NAC-CDs with antioxidant capacity were used in the treatment of IVDD"™,
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Fig.7 Application of pharmaceutical CDs in antiviral.(a) Schematic illustration of the mechanism of Hsd-CPDs inhibiting EV-

A71 virus activity””".(b)Schematic illustration of synthesis and antiviral application of CCM-CDs"*?
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