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Development of treatment system for periodontal disease and oral cancer using
bio-compatible titanium dioxide
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In order to improve the retention of TiOx NPs in cancer tumors,
alpha-Glucosylrutin (RutinG) was investigated as a new modifier to target GLUT1, which is
overexpressed on cancer cells in this study. RutinG-TiOx NPs were prepared by following procedures:
[1] Coating Ti02 NPs with RutinG, and [2] Adding hydrogen peroxide. RutinG + PAA-TiOx NPs were also
prepared by adding RutinG to PAA-TiOx NPs. Next, to verify the radiosensitizing effect of
RutinG-TiOx compared to PAA-TiOx NPs, the amount of H202 adsorption and desorption was quantified by
chemofluorescence method. These results suggest that GLUTL is involved in the subcellular

localization of RutinG-TiOx. RutinG-TiOx NPs assimedto be used as a radiosensitizer by active
targeting in cancer therapy with X-ray irradiation.
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Fig. 1 Images of NPs dispersion and precipitation when RutinG was added

to 20 mg of TiO, NPs at various concentrations.

KIZ, RutinG- TiO2 NPs (Ziaf& b /K3 2 00 L Tio2 Oiafg{k % B #§ L7z, RutinG- TiO2 NPs %
FREKE 721X PBS TS E72RICK L H202 23RN L7256 288K Cok S 7=k 7 1XE
IWZIRBE RN AE U 7= DIZ%E L, PBS THrfi & W 72R FIXILE A A UZe s - 72 (Fig. 2). 2 AUE 5 8k
O pHIZERT D LB X BN D, 30 wi%DIEfEL/KFEKRD pH X 3~4HETH S0, iRk
IKFEIK BB BRI L7235 6. 0Bk pH e MEICiT-3 <, RutinG @ 7 /L =23 RiX pH
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Fig. 2 Images of NPs dispersion liquid. (A) TiO, NPs, (B)RutinG- TiO, NPs,

(C)RutinG-TiOx NPs, (D)PAA-TiOx NPs (Mw=5,000), (E)RutinG+PAA-TiOx
NPs (Mw=5,000)
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Fig. 3 Absorbed H,O, concentration on titanium dioxide NPs when NPs and
H,0, were mixed in 1 mg/ml and 1000 uM, respectively. Data represent the

mean + STDEV derived from three series of individual experiments.
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