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Application of Rare Earth containing Yttria Nano-particles for Dental Materials
Motohiro UO", Toshihide KANAMORI", Masaki TAKAHASHI", Fumio WATARI"
Kohei SOGA?, Yasuo KOGO?
1) Biomedical Materials and Engineering, Hokkaido University, Sapporo, Hokkaido, Japan
2) Materials Science and Technology, Tokyo University of Science, Noda, Japan

Rare earth doped Y,O; particles (Y,0;:RE) are known to emit blue VIS light under near infrared
(NIR) excitation by an upconversion process. In this study, Y,O;:RE was prepared and applied for
the composite resin (CR). Y,O;:RE contained CR was well cured with NIR irradiation and its
Vickers hardness was higher than the CR with commercial spherical silica fillers. Also, Y,O;:RE
contained dental fisher sealant showed good hardness and high visibility under UV irradiation.
Thus, the feasibility of Y,O,:RE as the filler of dental CR and sealant was suggested.
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Fig.1 Excitation and emission mechanism of UC"
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Fig.3 UC emission spectra of Y,03:RE particles; (excited at 980nm)
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Fig.4  Depth dependence of the Vickers hardness of NIR cured Y,0;:RE contained CR.

(a):cureing time dependence (filler=50wt%)  (b):filler content dependence (cure=10mins)
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Fig.5 Comparison in SEM images and Vickers hardness of Y,0O5:RE contained CR

and commercial spherical silica filler contained CR.
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Fig.6  Vickers hardness and fluorescence (excited at 385nm) of Y,0Os:Eu contained sealant.
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