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Development of Next-generation Minimally Invasive Photomedicine
Based on Core-shell Supramolecular Photosensitizers

Hajime SHIGEMITSU™" and Kazuhide SATO™

Photodynamic therapy offers a minimally invasive strategy for disease treatment; however, conventional
photosensitizers often suffer from limited stability and insufficient activity in complex biological
environments. In this study, we report the development of a core—shell type supramolecular photosensitizer
designed to achieve enhanced photodynamic performance and improved biological compatibility. The
system is constructed through spontaneous molecular assembly, forming a hierarchical structure that
integrates photophysical functionality with structural robustness. This supramolecular architecture enables
efficient light harvesting, promoted charge separation, and sustained reactive species generation under
physiological conditions. Furthermore, the core—shell configuration enhances stability in aqueous media
and facilitates effective interaction with biological targets. As a result, the developed system demonstrates
improved photodynamic activity and potential for low-invasive therapeutic applications. This work provides
anew design strategy for next-generation photomedicine based on supramolecular organization and offers
a promising platform for future biomedical and therapeutic developments.
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