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Composite Microspheres Assembly and Photosensitive Activity Research
Based on NaYF,: Yb*,Er* Upconverting Nanoparticles

ZHANG Qing-Bin* CHENG Cheng
(Department of Applied Physics, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract: A multifunctional composite microspheres were prepared based on NaYF,:Yb’* Er'* upconversion
nanoparticles (UCNPs), zinc phthalocyanine (ZnPc) and poly(maleic anhydride-alt-1-Octadecene) (PMAQ) via a
one step self-assembly process in microemulsion droplets. The UCNPs as fluorescence imaging agent can be used
for biological imaging, and can also use the up-convering luminescence sensitization photosensitive molecules for
the research of photosensitive activity. PMAO molecules provide anhydride functional groups for immobilization
of biomolecules. The morphologies and property were characterized by transition electron microscopy (TEM), Zeta
potential and photoluminescence (PL) spectroscopy. The fluorescence confocal cell imaging confirms that the
NaYF,ZnPc-PMAOQO are suitable for potential biological labeling. Photodynamic cancer cell killing ability was
evaluated using a MTT assay with Hela cells under different time irradiations. The results indicating that the
NaYFZnPc-PMAO composite microspheres have highly killing ability to Hela cells under 980 nm light

irradiation.
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Schematic illustration of the self-assembly process of NaYF,-ZnPc-PMAO composite microspheres
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Fig.2 (a) TEM image of NaYF,;Yb* Er* nanocrystals; (b) TEM image of the NaYF,-ZnPc-PMAO composite microspheres;
(¢) Fluorescence spectra of the NaYF,:Yb* Er** (black line) and absorption spectra of the ZnPc (dot line)
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Fig.3  Confocal fluorescence images of the Hela cell
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