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Study of minimally invasive treatments using a proton beam combined with a
radiation sensitive drug delivery system
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The purpose of this study was to develop radiation sensitive drug delivery
system (DDS), and to increase the efficacy of proton therapy by combining proton irradiation with
the DDS. We developed a liposome containing cisplatin as a DDS. Radiation sensitivity was added to
the DDS by using ascorbic acid or gold nanoparticles. We performed experiments of proton or X-ray
irradiation to the liposomes, and confirmed that the amount of release of cisplatin increased up to
about 30% for the radiosensitive liposome compared to that for the non-irradiated control. In
addition, cell irradiation experiments using the liposomes and proton beams showed enhancement of
cell death effects compared to that of proton irradiation alone.
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(1] :
, 2005.

[2] Nian-Qiu Shi and Xian-Rong Qi. Preparation of Drug Liposomes by Reverse-Phase
Evaporation, pp. 1-10. Springer Berlin Heidelberg, Berlin, Heidelberg, 2017.
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