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Synthesis of TiO,-Coated Silica Nanoparticles with Aqueous Dispersibility by Liquid Phase
Deposition and Immobilization of Near-Infrared Fluorescent Dyes ('Faculty of Systems
Engineering, Wakayama University, *Osaka Research Institute of Industrial Science and
Technology) OKirara Ishitobi,! Yoshio Nakahara,' Mitsuru Watanabe,? Toshiyuki Tamai?, Setsuko
Yajima'

Although the liquid phase deposition involving the generation of HF is reported as an effective
coating method for nanoparticles (NPs), solvent dispersibility of the resulting core-shell NPs has
been hardly discussed so far. In this study, TiOz-coated silica NPs with aqueous dispersibility were
synthesized by this liquid phase deposition method using about 50 nm of silica NPs as a starting
material. An overview of the synthesis is shown in Fig. 1. First, ammonium hexafluorotitanate was
added to an aqueous dispersion of silica NPs in the presence of NH3 as a scavenger of HF and they
were finely mixed at room temperature. After purification with centrifugation, water-soluble ligands
such as Tiron were chemically adsorbed on the newly-formed TiO, layer. The high aqueous
dispersibility of the obtained core-shell NPs was confirmed by dynamic light scattering. In addition,
as these NPs were strongly negative-charged, cationic near-infrared fluorescent dyes could be stably
immobilized on the NP surface.
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Fig.1 Synthesis of TiO-coated silica NPs with aqueous dispersibility.
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