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Due to delays in the development of the irradiation planning system, the
phase 1 clinical trial for 5-ALA PDT could not be initiated. However, basic research necessary for
5-ALA PDT continued, and we were able to demonstrate its efficacy on glioma stem cells refractory to

treatment from two aspects. First, we proved its efficacy on glioma stem cells under hypoxic
conditions. Second, we demonstrated its efficacy even on more treatment-resistant mesenchymal glioma
stem cells. Meanwhile, a clinical simulation method for 5-ALA PDT in malignant brain tumors was
developed using a singlet oxygen model and a singlet oxygen threshold for inducing cell death under
light irradiation.
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