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Development of charged-particle therapy combined with chemotherapy using the
radiosensitive drug delivery system

Terakawa, Atsuki
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The aim of this study was to develop the drug delivery system (DDS) with
radiosensitivity for cancer treatment. We have planned to combine the radiosensitive DDS and proton
irradiation for chemoradiation therapy with a proton which are expected to provide large therapeutic

effects with fewer side effects. The radioactive DDS was developed mainly using alginate sodium and
hyaluronic acid. In addition, ascorbic acid was added to effectively fracture the DDS particles.
The DDS particles were irradiated with an 80-MeV proton beam with a 15-mm spread-out Bragg peak at a
dose of 5 or 15 Gy. As a result, the amount of release of the cancer drug for the irradiated DDS
increased by 20 30 compared to that for unirradiated DDS, and we have confirmed that the DDS
developed in this study has successfully obtained the radiosensitivity at the clinical dose in
proton therapy.
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Evaluation of uncertainties
in water-equivalent path lengths derived from proton computed tomography The 10%
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