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Abstract; Fluorescent imaging technology has been widely used in bioimaging, biolabeling, biodetection, immunoassay
and other biomedical applications. Traditional fluorescent materials, such as organic fluorescent dyes, fluorescent proteins
and quantum dots, faces many limitations, such as low photostability, background autofluorescence, cytotoxicity and limit-
ed detection sensitivity. To address these issues, lanthanide ( Ln)-doped upconversion nanoparticles ( UCNPs) have been
developed as a new class of fluorescent material. Such materials exhibit unique fluorescent property known as photon up-
conversion, providing tremendous advantages over conventional fluorophores for biomedical applications. This paper re-
views recent advances in the synthesis of Ln-doped UCNPs and their surface modification, as well as their emerging appli-
cations in biomedicine. The future prospects of Ln-doped UCNPs for biomedical applications are also discussed.
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Fig. 1  Schematic of upconversion mechanism: (a) excited state

absorption, (b) energy transfer upconversion, and (c)

photon avalanche
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