©
2019 2021

pH
Developments of triple pH-activatable photosensitizer for highly selective

photodynamic therapy of cancer
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We have developed a photosensitizer with high cancer selectivity for use in
near-infrared photodynamic therapy for cancer. This photosensitizer does not absorb near-infrared
light under neutral conditions, which is a general biological environment. And even if it absorbs
light, formation quantum yield of oxygen production and fluorescence quantum yield were quite low.
This state is called tripe OFF state. On the other hand, when it accumulated in an acidic
environment such as lysosome in cancer cells, this molecule turned to triple ON state, which means
that it was able to efficiently absorb near-infrared light, generate singlet oxygen, and show
fluorescence. We clarified the pH response mechanism. Based on this mechanism, we modified molecules

for applications to biological systems, and obtained the molecular design strategies. Furthermore,
it was clarified that it functions even in liposomes, which is a pseudo-biological environment.
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