Ellipsometric Study of Interactions of Erufosine with Solid-supported by Metasurfaces Lipid Films
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It is well known that cell membranes are responsible for the interaction of cells with the environment. For this reason, the sensory systems of the cells are concentrated into them. The process of transporting drugs across the cell membrane is intricate and challenging to comprehend due to its dynamic nature. In this work, we present spectral ellipsometry as an optical technique by which we can study the interaction of the anticancer drug erufosine with a lipid model system mimicking the cell membrane.
Erufosine (EPC3) is a novel ether-lipid alkyl-phosphocholine showing high efficacy in vitro and in vivo tumour models. Lipid films are composed of phosphatidylcholine, cholesterol and sphingomyelin. In our study, we utilize metamaterial surfaces to support the lipid films. Our metasurfaces are fabricated from amorphous silicon on glass by electron beam lithography and subsequent etching. Such metasurfaces have been used in various biological research areas, such as the chemical composition of liquids, biosensors for biomolecular recognition, and the detection of cancer cells [1,2]. Studies conducted at different cholesterol concentrations show that the ellipsometric angle Δ increases with the growth of the cholesterol in the system. A peak shift into higher wavelengths is observed. The obtained data show that with the growth of the concentration of erufosine in the system, the ellipsometric angle Δ also increases. The results display the ability of the lipid layer's reorganization upon interaction with the anticancer agent. The presented study confirms that metasurfaces can be used as an efficient sensor platform for the determination of the action of drugs on the cell membranes.
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