(®)
2017 2019

Development of porphyrin photosensitizers for photodynamic therapy
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Photodynamic therapy is less-invasive treatment for cancer. A less-toxic
administered photosensitizers induce oxidative damage to biomacromolecules under visible-light
irradiation, resulting in necrosis or apoptosis of cancer cells. However, the traditional
photosensitizers require oxygen and their effects are restricted under hypoxia. To solve this
problem, novel P(V)porphyrin photosensitizers were designed and synthesized. These P(V)porphyrins
could photosensitize the protein oxidation through electron transfer. Cancer-selective
photocytotoxicity and a significant photodynamic effect on a mouse tumor model by these P(V)
porphyrins were demonstrated. By the substitution of the axial ligand of P(V)porphyrins, the
target-selective photooxidation through the self-aggregation was possible. In addition, using the
pyridyl moiety as an electron donor, the photosensitizing activity of P(V)porphyrins could be
controlled by pH to realize the selective treatment of the acidic cancer cells.
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