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Last two years have shown us our limits in the fight with global
pandemic. The spread of COVID19 disease revealed our
vulnerability and inefficiency when dealing with a kind of
serious virus in general. Despite of a large effort of scientific
community, many crucial questions regarding corona virus
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disease are still remaining unaddressed. The most important
is concern a fast and plausible diagnostics and effective
treatment. In response to these challenges, we have
developed nanocomposite systems based on FesOs magnetic
nanoparticles (NPs) for COVID19 diagnostics and therapeutic
applications. Series of nanoparticle systems with magnetic
core and amorphous silica (SiO2) shell have been prepared
and their surface has been modified by specific organic
ligands (Fig.1). Owing to the ligands, the prepared NPs are
capable of bonding either virus RNA or anti-virus drug. By the
action of applied magnetic field, the NPs may be concentrated
in a certain point (diagnostics) or delivered into the affected
tissue (treatment). Feasible magnetic performance of the
prepared nanoparticle systems is therefore crucial for their
application.

Fig.1. Structure of magnetic beads modiefied by organic ligands
for RT-PCR diagnostics.

We have conducted series of magnetic measurements in
order to distinguish between magnetic behavior of the pure
nanoparticle system and systems with various coatings. We
demonstrate the application of the fundamental models that
have been modified in order to fit the experimental zero-field
cooling magnetization data. We discuss the influence of the
nanoparticle shell parameters (morphology, thickness,
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ligands) on the overall magnetic performance of the systems.
With the aid of magnetic data modeling along with the strong
experimental support provided by other methods (electron
microscopy, X-ray diffraction) we can conclude on nanoparticle
structural and  magnetic  characteristics and the
presence/absence of interparticle interactions. Accurate
determination of nanoparticle system properties is essential
for its further tuning towards the desired application.
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