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Regarding Phase 1 clinical trials for malignant skin tumor by using demonstration equipment of
BNCT treatment device developed by University of Tsukuba and National Cancer Center Hospital
(NCC), in the research plan, non-clinical tests with the devices had been carried out, respectively. And
clinical trials at each institute should have been performed within FY 2016. However, regarding the
treatment device for University of Tsukuba, ion-source required to improvement in order to drive the
accelerator stably. And also the treatment device of NCC has also spent time for optimization for
proton beam control with target material and for power reduction of ion-source. Therefore each
clinical trials were delayed, respectively. Non-clinical test for NCC began in December, 2016, and
University of Tsukuba group also began non-clinical test in January, 2017.

Regarding the non-clinical test with the device of University of Tsukuba, first, neutron spectrum
has been determined by bonner sphere measurement under free-in-air condition. And to estimate
thermal neutron flux distribution in human body by irradiating neutron beam emitted from the device,
phantom irradiation experiments by using a water phantom with Au foils was performed. The results
demonstrated that the treatment device can generate epithermal neutron beam applicable for clinical
use. And the thermal neutron flux in the phantom has enough intensity for BNCT clinical use. The
verification results proven that the development concept for the University of Tsukuba as “8 MeV x
2mA x beryllium target” can generate enough neutron beam for BNCT clinical use.

Regarding NCC group, physical characteristic measurements for neutrons and gamma-rays emitted

from the NCC’s treatment device were perform just after the improvement of the device. Measurement



result for neutron spectrum was in good agreement with the calculation results determined in
advance. However the neutron intensity was insufficient compared with design target value. NCC
group has also estimate exposure dose outside beam irradiation field. The results indicate that dose
rate was below the measurement limit at a position 60 cm or more away from the beam aperture. To
realize to perform several non-clinical test with small animals, neutron irradiation experiment with
some mice were carried out, and dose activation level for the mice was measured. The result
demonstrated that the NCC facility can implement non-clinical test with small animals safely.

To perform clinical trials for malignant skin cancer by using each device, common protocol has been
established by “All Japan” collaboration team consist of not only University of Tsukuba and NCC but
also Kyoto University Research Reactor Institute and Southern Tohoku BNCT Research Center.

Based on these results, University of Tsukuba group received advice from PMDA in 3vd March, 2017.
NCC group could not receive advice from PMDA in FY 2016 due to the delay. Thus NCC group will
receive advice from PMDA in early in FY 2017. The both groups perform non-clinical test continuously
and then notification of clinical trial will be submitted. The clinical trial begin to perform immediately.

Regarding the research for BNCT treatment planning system; Tsukuba-Plan, several improvement
and bug fix had been carried out. Verifications of the system were performed by using the prototype
system of Tsukuba-Plan installed in four BNCT facilities. In the initial plan, non-clinical test for the
system had been carried out in this year. The calculation with the system has been done. However
experimental data from treatment device of University of Tsukuba had not been obtained due to the

delay of the development of the device described above.
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