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Effects of longitudinal magnetic field on biological effectiveness of
charged-particle therapy
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i We have investigated the effect of external magnetic fields on biological
effectiveness of charged-particle beams. Exposure of human cancer and normal cells to the

longitudinal magnetic fields of BL = 0.3 and 0.6 T significantly increased the biological
effectiveness of carbon-ion beams, while exposure to the perpendicular magnetic fields of the same
strengths did not alter significantly the biological effectiveness. These phenomenon can be used to
increase the tumor control probability of radioresistant tumors in the future. However, the
underlying mechanisms for the findings have been still unclear. In this study, we conducted
physical, chemical, and biological experiments to explore the underlying mechanisms and to
investigate the feasibility of the treatments using the observed phenomenon, namely a
magneto-particle therapy. We have found additional biological and chemical phenomenon under
longitudinal magnetic field. However, the mechanism has not yet been elucidated.
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