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Abstract: Persistent luminescent nanomaterials (PLNPs) which can continue to emit light with external
excitation stopped, have been widely used in information recognition, external lighting, biomedicine and
other fields due to their luminescence detection with no need of constant external light source stimulation.
Herein, the controlled synthesis methods of PLNPs, such as solid phase method, liquid phase method
(hydrothermal method, sol-gel method and template method), were summarized. The application of PLNPs
in the medical field of biosensing technology and bioimaging technology was then systematically described,
with emphasis on the detection principle and application progress. The application progress and mechanism
of PLNPs in food safety detection, fingerprint detection and anti-counterfeiting were further reviewed.
Finally, the key research and breakthrough directions in the practical application of PLNPs was put forward.
PLNPs with better long afterglow performance should be prepared and the biocompatibility of PLNPs
should be improved, so that PLNPs can have functions such as computerized tomography imaging and
radiotherapy.
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Fig. 1 Synthesis method and biomedical applications of PLNPs
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Fig. 2 Schematic diagram of PLNPs synthesized by hydrothermal
method!*®!
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Table 1  Synthesis methods and their advantages and disadvantages of PLNPs
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Fig. 4 Schematic diagram of construction of FRET system and detection of AFP (A)?; Schematic diagram of PSA detection
by FRET immunoassay based on PLNPs (B)!""!
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Fig. 8 Schematic diagram of preparation of erythrocyte membrane bio-excited PLNPs nanocarriers for in vivo bioimaging

and drug delivery!''®
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