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RBE and OER values depend on radiation actions
Abstract
We estimated the effects of indirect and direct actions on cell killing using radical scavenger (DMSO).
CHO cells under oxic and hypoxic conditions were exposed to two intensities of high-LET radiation
(13 or 200 keV/um) in the presence or absence of DMSO and cell survival was determined using a
colony formation assay. Under both oxic and hypoxic conditions, the contribution of direct action to
cell killing increased with increasing LET. The RBEs determined at a survival level of 10% increased
with LET, and the OERs decreased with LET. When the RBE and OER were estimated separately for
direct action (RBEy, and OERy,) and indirect action (RBE,, and OER,); the RBE, was larger than
RBE,, and the OER, was smaller than OER,,. Thus the direct action of heavy-ions yielded a
remarkably larger RBE and smaller OER for cell killing than the indirect action.
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Microdosimetric approach to the inclusion of oxygen effect in treatment
planning for charged particle therapy

Abstract

Modelling the effects of the hypoxia of tumours and taking it into account during the treatment planning
process is currently being explored as a possibility to further take advantage of charged particles — and
carbon ions in particular — for treatment. Previous approaches have been put forward to consider the
oxygen enhancement ratio (OER) as a dose modification factor, as a function of oxygen pressure and
linear energy transfer (LET). Our study aims at investigating the possibility to include the effect of
hypoxia in the microdosimetric-kinetic model used for treatment planning at NIRS.
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Research proposal at Gunma University

Abstract
In order to increase scientific understand of ion therapy, we propose OER experiments using
carbon beams at Gunma University.
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