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Synthesis and Evaluation of ZrO. Nanoparticles Conjugated with ICG ( Graduate School of
Engineering, Kyoto University) (OMei Han, Risko Miura, Yu Kimura, Teruyuki Kondo

We have already developed Gd,O3, MnO, and CoO nanoparticles with surface modification by
biocompatible polymers which were highly effective probes for bio-imaging such as MRI and
photoacoustic imaging (PAI). In this study, we paid our attention to silica-coated ZrO nanoparticles
with both high stability and no cytotoxicity in vivo. However, there are few reports about application
of ZrO; nanoparticles to bio-imaging as well as drug delivery system (DDS). In this study, we report
synthesis and functional evaluation of clinically used ICG-conjugated silica-coated ZrO,
nanoparticles. After treatment of silica-coated ZrO, nanoparticles in a basic aqueous solution for a
short time, mesoporous silica-coated ZrO2 were obtained which was treated with ICG to give
ICG/ZrO; nanoparticles. However, ICG/ZrO, nanoparticles easily aggregated in water, and further
surface modification by DSPE-PEG was carried out to give with stable and well-dispersed (in
water) DSPE-PEG/ICG/ZrO; nanoparticles. The physical properties such as the particle size
distribution, zeta potential, UV-vis. absorption spectra, and fluorescence spectra of DSPE-
PEG/ICG/ZrO; nanoparticles were measured, which clearly showed the uniform size distribution
with high stability and dispersibility in water. The size control of DSPE-PEG/ICG/ZrO,
nanoparticles suitable for EPR effect in tumor is in progress.
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