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Research and Development of Helium and Proton Hybrid Beam Therapy
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The carbon beam therapy requires huge accelerator and very expensive.
Proton beam therapy system has gantry, image-guidance, and const-effective but less sharpness of the
beam at the shallow area. We built a concept and requirement to build a new generation particle
beam therapy system which has rotating gantry, real-time tumour-tracking image guidance in the deep
part of the body, and sharp beam-edge at the shallow part of the body. Hybrid Helium and proton
beams can be used for the same patient by our development with the size of synchrotron similar to
the proton beam therapy system.

We also developed a new in-silico biomarker to select the optimal particle beam therapy for each
patient using normal tissue complication probability (NTCP) model with the confidence interval. We
will be able to predict which particle beam therapy is the best choice for the patient using the
?iff?rence of NTCP, A NTCP, between two options of radiotherapy with a statistical significance
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