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Abstract

The iBNCT project aims to realize an accelerator-based boron neutron capture therapy (BNCT) by irradiating a
beryllium target with protons accelerated to 8 MeV using an accelerator configuration consisting of a radio-frequency
quadrupole linac (RFQ) and a drift tube linac (DTL). It has already a proven track in the J-PARC linac, meanwhile, to
obtain a neutron intensity needed for a BCNT treatment, a higher duty factor than J-PARC is required. The iBNCT project
has achieved stable operation with an average proton beam current of 2 mA with a repetition of 75 Hz and a beam width
0f 920 ps. After the completion of the non-clinical studies in the fiscal year of 2022, the project started preparation for a
clinical study in the year 2023. In parallel with procedures on the medical side, a doctor-operated control system combines
the iBNCT accelerator and the medical system must be incorporated. It also allows medical doctors who are unfamiliar
with accelerator operation to easily perform start and stop irradiation. Furthermore, an additional interlock system was
prepared to prevent excessive irradiation of the subject to due to malfunctions of devices and/or dose integration. The
iBNCT project began a Phase-I Investigator-initiated clinical trial in January 2024. In this contribution, we introduce the
present status of the accelerator control system and the newly built system for clinical trials in the iBNCT accelerator.
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Figure 1: Schematic of the control system in the iBNCT accelerator. The abbreviations of IS, VAC, MAG and KLY
stand for the ion source, vacuum, magnet and klystron for each PLC sub-system.
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Figure 2: Photograph of the newly installed PLC
subsystem for the irradiation in the patient-monitoring
room. From left to right, power supply, sequence CPU,
Linux CPU, and digital input modules, respectively.
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Figure 3: Photograph of a developed doctor-operated
control panel which equips a touch panel and an emergency
stop button to stop irradiation.

e

Figure 4: Display of the touch panel of the doctor-operated
control panel. The upper part with a blue-colored
background is to show status, and the lower part with a
skin-colored background is to control irradiation with
touch-panel operation.
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