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Photodynamic therapy (PDT) is a treatment method that induces necrosis and degeneration
of tumor tissue by using singlet oxygen produced when a photosensitizing agent
preadministered in vivo is excited by light of a specific wavelength and is clinically applied to
cancer treatment. To address the issue of PDT, which is difficult to apply to deep cancer tissues,
we considered the introduction of upconversion nanoparticles (UCNPs) that can convert near-
infrared light with high biological penetration into visible light with high energy in the vicinity
of deep cancer tissues. In this study, UCNPs were obtained by coating the core prepared with
ytterbium: Yb*", thulium:Tm?*, and yttrium:Y** with silica twice, followed by loading zinc
phthalocyanine as a sensitizing agent. And their ability to generate singlet oxygen and
photocytotoxicity to cervical cancer (HeLa) and breast cancer (MCF-7) cells were confirmed.
Cellular uptake studies were also conducted to clarify the mechanism of action.
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1) Iodine-catalyzed amidation reaction using iminoiodinane has been reported. A. A. Lamar, K. M.
Nicholas, J. Org. Chem. 2010, 75, 7644.
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