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Abstract: The conventional photosensitizers used in photodynamic therapy (PDT) present low efficacy
against melanoma due to the dark toxicity, low solubility, and lack of selectivity. Here, we propose to
investigate the therapeutic efficacy of a new drug delivery nanosystem (PDDN) composed of y-Fe,0s
magnetic iron oxide nanoparticles (NPs) and porphyrin for use in PDT. Thus, Mel-Juso cells were
exposed for 24 h to PDDN at different concentrations of porphyrin (0.01 - 2 ug/mL) and NPs (0.05 - 11
ug/mL) and then irradiated with a LED (£ = 405 nm) at 1 and 2 mW/cm? power densities for 0.5 to 5
min. Upon 24 h from irradiation, cell viability, morphology, proliferation, cell adhesion, and some
oxidative stress and apoptosis markers were analyzed. Untreated cells, porphyrin, and NPs alone were
used as controls. Phototoxicity of PDDN on melanoma cells depended on led power density, time of
irradiation, and porphyrin concentration. A decrease of cell viability with approx. 50% was obtained
for cells incubated with PDDN at a dose of 0.75 pg/mL porphyrin and irradiated at 1 mW/cm? power
density for 1 min. In the same conditions, a visible alteration of cellular aspect and pronounced
inhibition of MCM-2 and B-catenin protein expression was obtained. The generation of reactive oxygen
species upon irradiation triggered a weak response of the cell antioxidant defense system. Finally,
induction of apoptosis in Mel-Juso cells was demonstrated by activation of caspase-3, the elevation of
Bax, and inhibition of NF-kB protein expression. PDDN showed high anti-tumoral efficacy and great
potential for use in PDT of melanoma.
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