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The new coronavirus inactivation induced by heavy charged particles:
A Geant4-DNA Monte Carlo simulation
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Abstract

The new coronavirus (SARS-CoV-2) pandemic has been plagued the world for more
than a year and its global incidence and mortality rates are increasing rapidly. Although
many steps have been taken to produce effective vaccines, efforts in this field are still
ongoing. Using inactivated viruses is a conventional method of vaccine production. It
has been shown that ionizing radiation can inactivate viruses. Recently, studies on
gamma irradiation using Cobalt-60 sources have been performed, but there are not
sufficient studies on the effects of heavy charged particles. In this study, the structure of
SARS-CoV-2 is simulated using the Geant4-DNA Monte Carlo toolkit. Moreover, the
effect of protons, He-4, C-12 and Fe-56 on the SARS-CoV-2 inactivation is investigated.
The results show that C-12 and Fe-56 are more desirable for the SARS-CoV-2
inactivation.
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