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Abstract. In this study, we describe the preparation, design, structural, magnetic and functional properties of magnetic
nanoparticle systems for biomedical applications as drug carriers, and magnetic RNA separation. Magnetic separation is
one of the most efficient and fastest methods currently used in nucleic acid isolation and is also applied the COVID-19
pandemic. An essential part of this methodology are core-shell magnetic nanoparticles, which are necessary in the first
stages of the diagnostic chain, during the separation of biological material. The magnetic nanoparticles will be surface and
structurally modified to achieve better separation efficiency. The quality of the prepared nanoparticles will be verified by
isolation of viral RNA for detection of RNA viruses by RT-gPCR method. In addition, the lecture includes a view of the
COVID-19 pandemic from a therapeutic perspective, when core-shell magnetic nanoparticles will be used as a carrier of a
model antiviral drug and the influence of such systems on cell viability and metabolic activity in vitro will be monitored
and analyzed in correlation with magnetic properties.
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