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Multifunctional Nanophotonics Technology for Precise Biomedical Applications
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University, Shenzhen, Guangdong 518060, China

Abstract New methods based on nanomaterials, such as biomolecular detection, photothermal therapy, photodynamic
therapy and nanoparticle drug delivery, are gradually becoming important measures for diagnosis and treatment. However,
due to the shortcoming of conventional nanomaterials or the defects in diagnosis and treatment, current nanomedicine
technologies have many challenges, including low drug utilization rate, great toxic side effect and low treatment effect. The
combination of nanotechnology and photonic technologies offers precise control over light-matter interaction, which
improves the accuracy and stability of the technology for biomedicine diagnosis and treatment on nanometer scale. Domestic
and oversea development status of multifunctional nanophotonics technology oriented to precise biomedicine in recent years
is summarized from four aspects: to enhance the stability of nanomedicine with optical technologies; to accurately monitor
the process of tumor nano-treatment by using optical technologies; to acquire the physical insights of the mechanism of
nanomedicine with optical technologies; to develop new methods for refinement of the frontier biomedicine research with
novel optical technologies.
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Fig. 1 Multifunctional-nanoparticle strategies for combined
cancer diagnostics and therapy™
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Fig. 2 Schematic of conventional optical tweezers-assisted

SERS sensing platform™”
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Fig. 3 Construction and operating principle of the nanoplatform stimulated by 800 nm laser for PDT and imaging*
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Fig. 5 Cell tracking application by using whispering-gallery mode (WGM) micro-resonators lasers in live cells as marker~* .

(a) Confocal image of raw murine macrophage cells; (b) spectrum of a single fluorescent bead at 38 nJ laser pump intensity
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