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This project aims to develop a Beam-Shaping Assembly (BSA) system of accelerator-driven neutron generator
for Boron Neutron Capture Therapy (BNCT). In this year, we have performed “development of a beam
shaping assembly system”, “establishment of characterization procedures of neutron irradiation field in BNCT”,
“drawing up guideline of accelerator-driven BNCT system” and “pre-clinical experiments”.

In the development of the beam shaping assembly (BSA) system, we could find out a fine BSA structure by
using a Monte Carlo analysis code (PHITS) to satisfy all the recommended specifications for the epi-thermal
neutron quality, which had been reported in the IAEA-TECHDOC-1223 (2001). In addition, the developed BSA
system has a short nozzle on the neutron extraction hole for making some spaces (>15cm) between the affected
parts of the patient and the extraction hole of the BSA to irradiate the epi-thermal neutron flux adequately on
the treatment area of a patient lied down on the bed. To realize the full potential of the newly developed BSA
system, we create a new fabrication processes of a large cylindrical MgF, moderator disk. The sizes of the
fabricated MgF> moderator were 501 =5mm in dia. and 50 =5mm in length and the density was more than
2.9g/cm’.

We developed an optical fiber type neutron detector for characterization of BNCT neutron irradiation fields.
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The neutron flux at irradiation fields in BNCT is expected to be roughly 10° n/cm?/s. The neutron sensitivity
of the detector should be an order of 105 cm? to prevent counting loss for neutron events. We adjusted the
detector sensitivity by controlling the Li-6 enrichment and the size of the scintillator. The sensitivity of the
fabricated optical fiber type detector was experimentally evaluated to be 2.7x10 n/cm?/s. In addition, we
prepared the shielding for an HPGe gamma-ray detector system, which will be used to determine the absolute
neutron flux with a foil activation method, and checked its shielding ability.

The meeting of professionals in BNCT physicists was held. In this meeting, we discussed fundamental
concept for drawing up the guideline of accelerator-driven BNCT system. We extracted some indexes for the
guideline.

For pre-clinical experiments, we prepared a cell-culture equipment and a microscope for cell observation for
in vitro test of BNCT. The in vitro experiments are planned in the following fiscal year under neutron irradiation
by introducing several boron agent such as L-BPA, AGK+BSH and BSH-nR. In this fiscal year we confirmed

that those agents were introduced into tumor cells.
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