(®)
2017 2019

Development of patient-specific three-dimensional printed filter for improvement
of dose distribution in boron neutron capture therapy
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Boron neutron capture therapy (BNCT) is a selective therapy at the cell
level, utilizing mainly thermal neutron interaction with boron-10 in tumor cells. Our final goal is
to develop a system that enables dose optimization by optimally modulating the neutron beam for each

patient, taking into consideration the target shape and location and the surrounding healthy
tissues. This study aimed to develop the three-dimensional (3D) printed filter for modulating the
neutron beam intensity. In this study, we employed the material jetting 3D printing system with a
nanocomposite hydrogel that was jointly developed by our group. We succeeded in the development of
the 3D printed filter that was composed mainly of water and had the characteristic of flexible and
robust. In the experimental measurements and Monte Carlo simulations, the results were demonstrated
that the filter contributed to modulate the neutron beam intensity and energy.
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