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Abstract

Photodynamic therapy is a promising and minimally invasive approach to the treatment of both benign and malignant
tumors as well. A mechanism of action of photodynamic therapy is based on the selective accumulation of the
photosensitizer in the tumor tissue after its administration. When irradiated, the photosensitizer absorbs light energy,
triggering formation of the reactive oxygen species that purposefully destroy cancer cells. In Russia, Radachlorin®
is often used as a photosensitizer for photodynamic therapy and fluorescence diagnostics. However, degradation
under influence of light is detected in Radachlorin® solutions, which can be detected by reducing the initial optical
absorption and luminescence intensity. In this work, photodegradation of the multicomponent photosensitizer (FS-
Se?) of the selenium-containing nanosystem based on Radachlorine® was studied using UV/visible spectroscopy and
luminescence. The effect of the irradiation duration on the optical density and luminescence intensity has been
established. It is shown that, unlike a free photosensitizer, the photosensitizer in the nanosystem does not demonstrate
complete photodegradation during the entire time of the experiment. This difference can be explained by the
stabilizing effect of the selenium nanoparticles of the porphyrin ring of Radachlorin®. Based on the spectral data for
the photosensitizer in the free and bound state, the values of photodegradation constants, half-lives, band gap (the
minimum energy required for the electron to pass from the valence band to the conduction band), and the diameter
of the selenium nanoparticles were calculated. Analysis of data on the parameters of the band gap and diameter of
the selenium nanoparticles showed that these parameters remain unchanged regardless of duration of irradiation. This
observation suggests that the selenium core is effectively shielded by a polymer, that indicates that photodegradation
does not affect the internal structure of the FS-Se® hybrid nanosystem. It was found that free Radachlorin® exhibits
a longer half-life compared to the bound photosensitizer, that is due to the "heavy atom effect" of selenium, which is
a part of the PS-Se® nanosystem.
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