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[A] Radioresponsiveness of hybrid nanoparticle

We analyzed particle structure and identified radical species of PAATiOx. The particle size was
100 nm and stable in blood without aggregation. The crystal structure of PAATiOx was similar
to the pattern of anatase-type titanium dioxide and the surface modification of polyacrylic acid
(PAA) had no effect. To identify hydroxyl radical produced by X-irradiation, we used ESR and
APF. However, the amount of hydroxyl radical was equal to that of water. This result indicated
that not radicals but hydrogen peroxide occluded into PAATiOx is a factor affecting cellular
cytotoxicity. The examination of sustained-release of hydrogen peroxide for PAATiOx supported
this idea.

In addition to existing PAATiIOx, we used five types of titanium dioxide to synthesize particles
with different size. As a result, we developed highly dispersive PAATiOx in a size 20 nm and

showed the optimum amount of PAA for surface modification.

[B] Combination effect with hybrid nanoparticle and X-irradiation in vitro

We demonstrated radiosensitizing effect of PAATiOx by using cell culture lines. Compared with
the case of X-irradiation or PAATiOz2 with X-irradiation, that of PAATiOx with X-irradiation
showed a clear increase in cellular cytotoxicity from the all results of colony assay using six types

of cancer cells.

[C] Biodistribution of hybrid nanoparticles and optimization of irradiation condition in vivo

We demonstrated time course of biodistribution and antitumor effect using mouse xenograft
model. We measured the amount of titanium accumulated in each organ after 1 hour, 1 day and
1 week of tail vein injection by using ICP-AES. In the result of accumulation due to the effect of
particle concentration, a dose-dependent increase was detected. The difference of particle size
had no effect on the accumulation but seemed to have effect on the rate of clearance. PAATiOx
encapsulated in Zuer2-BNC as a carrier showed tumor-specific accumulation. Furthermore, since
combined therapy with X-irradiation and tail vein injection of PAATiOx through high
concentration or the use of Zugr2-BNC showed antitumor effect, it was indicated that

radiosensitization efficacy of PAATiIOx is available.

[D] Evaluation of super hybrid nanoparticle designed to tumor-specific X-ray therapy
To target EGFR of pancreatic cancer, we developed affibody: Zrcrr-displaying bio-nanocapsule
and anti-EGFR antibody-displaying PAATiOx. We will evaluate biodistribution and antitumor

effect of these particles.

These results indicated that PAATiOx deliver occluded hydrogen peroxide in and around cancer

cells, and enhance antitumor effect in combination with X-irradiation.
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