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NEXT GENERATION OF FULLEROL DERIVATE
IN MELANOMA CELL REPROGRAM
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ABSTRACT 

Nanotechnology, as a field of research related to the manifestation of special physico-
chemical properties and behavior of materials in nanoscale, has experienced significant 
progress in recent decades. It has led to the development of a distinct area - nanomed-
icine, where nanomaterials find a place in the prevention, monitoring, diagnosis and 
treatment of various diseases. Some types of nanomaterials show high efficacy in the 
elimination of tumor cells and have already undergone clinical trials. Fullerene is the 
third allotropic modification of carbon beside graphite and diamond. It is character-
ized by an icosahedral molecular crystal structure with 12 pentagons and a variable 
number of hexagons. The low solubility of fullerenes in polar solvents limited potential 
applications in biomedicine and served as a platform for the development of a range of 
compounds with better solubility and significantly improved properties. Among them, 
polyhydroxylated fullerenes-fullerols stand out; with spectrum of biological activities 
that attracts the attention of numerous researchers. In our study, the potential of a new 
fullerol derivate (3HFWC) to inhibit the growth of melanoma cells of different origins 
and invasiveness, in conjunction with hyperpolarized light, was examined. Suppression 
of melanoma cell growth was a consequence of the loss of division potential, triggered 
cellular senescence, and intensified melanocytic differentiation. In the syngeneic mouse 
model, the combined action of 3HFWC and hyperpolarized light significantly inhibited 
melanoma growth as a consequence of direct action on tumor cells but also modulation 
of the pro/anti-tumor immune response. The complex mechanism of action that com-
bines the phenotypic transformation of melanoma cells and the effects on the immune 
system makes hyper-hydroxylated fullerene worth further research.
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