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Abstract

Radiation therapy is one of the treatment methods for cancer, and particle therapy can minimize radiation exposure to
normal tissues compared to photon radiation in vivo and can pinpoint cancerous lesions. However, the biological effects
of heavy ion beams are often unknown. The purpose of this study is to measure radiation exposure and DNA damage to
individual cells using glass capillary micro beam, which enables irradiation to individual cells and to analyze fate
decisions. In this study, we will conduct visualization experiments of DNA damage with He 2+ glass capillary microbeam
irradiation using a Pelletron accelerator. We visualize differences in macroscopic DNA damage distribution with
microbeams having different LET using Mylar film, and perform time-lapse observation of the distribution of repair
protein XRCC1. Based on this experiment, we will discuss the exact LET and DNA damage levels for DNA damaged

individual cells and the subsequent cell fate determination.
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Figure 1: Treatment of castration resistant prostate cancer
patients (Alpha irradiation from 225Ac to prostate cancer
antigens).
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Figure 2: Tapered glass capillary with an end window.
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Figure 3: Time-resolved results of UV-laser irradiated
DNA-SSB repair by GFP-XRCCI.
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Figure 4: DNA irradiation by glass capillary [3].
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Figure 5: Schematic of focusing by small angle scattering
[4].
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Figure 6: Irradiation setup.
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Figure 7: RPE cells on dish observed with a microscope.
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Figure 8: Irradiation setup.
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Figure 9: Glass capillary used in the experiment (Exit inner
diameter 8.0 um, lid thickness 5 pm).
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Figure 10: Comparison after immunofluorescent staining.
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