(®)
2014 2017

The fundamental and preclinical study about accelerator-based boron neutron
capture therapy in hospital
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To establish neutron capture therapy as medical treatment, we conducted
fundamental studies with the paradigm shift in the nuclear source development from the nuclear
reactor to a small accelerator suitable for placement in a hospital. It took a large amount of time
to develop and verify power supply and cooling devices, a neutron generating target, etc. to raise
the output of a small accelerator, and in the end of the 2017 fiscal year it was near completion. We

also developed various peripheral devices. For dosimetry and neutron spectrum calculation, we
established and verified an original treatment planning system called * TSUKUBA PLAN’ based on an
original protocol using Monte Carlo simulation. We also conducted biological basic experiments on
the uptake of boron compounds by tumor stem cells. It was found that tumor stem cells go through
the cell cycle more slowly than tumor cells and tumorigenesis increases the uptake of 18F-BPA tumor
cells with the faster cell cycle.

Neurosurgery, Radiation Science
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