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Development of Photosensitizer for Cancer Super-selective Photodynamic Diagnosis
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Photodynamic therapy (PDT) is a cancer therapy which selectively destroys cancer cells by
inducing reactive oxygen species (ROS) with irradiation the specific wavelength light to the
cancer cells in which photosensitizer (PS) selectively accumulates. The development of PDT
is expected because PDT is a non-invasive local treatment of cancer. Talaporfin sodium (TS),
the 2nd generation photosensitizer in Japan, is known to be weak for cancer cells selectivity, so
the development of the next generation PDT with excellent PS has been expected.

In this new project, we would like to develop a cancer cell super-selective next generation
PDT by using sugar-conjugated PS. The new PDT is expected to have an excellent antitumor
effects with short shading period.

Under blue excitation illumination, the accumulated PS in cancer cells emits red fluorescence,
and this high sensitive diagnosis using fluorescence is known as Photodynamic diagnosis
(PDD). Next generation super-sensitive PDD is expected to diagnose very early stage cancers
in atrophic gastritis, Barrett's esophagus and inflammatory bowel diseases. It can also be utilized
for diagnosis of very small peritoneal dissemination nests by a laparoscope and small tumor
lesions by a capsular endoscope.

Originality of this research is incorporation of sugar moiety into PS. We focused on the
Warburg effect, the phenomenon where cancer cells take up higher levels of glucose than normal
cells, and which is now utilized in PET-CT. The PDT with glucose conjugated PS (glucose
conjugated chlorin: G-chlorin) showed very high selectivity and specificity for cancer cells and
showed 20-50 times stronger anti-tumor effects compared with TS-PDT.

Thisresearch leads to exploitation of next generative endoscope based on original illumination
technology. In modern medical appliances, the LASER system is indispensable and will create

potentially large demand.
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