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For the use of iron oxide nanoparticles (NPs) for medical purposes, they must have the 

following properties: low cytotoxicity, bioavailability, the possibility of large-scale 

production, etc. Nowadays, there are many approaches for the iron oxide NPs synthesis, 

including chemical, biological, physical methods, etc. In this research, a comparative 

analysis of the cytotoxicity of iron oxide (Fe3O4) NPs synthesized with chemical and 

biological methods was carried out. For chemical Fe3O4 NPs oleic acid was used as a 

stabilizer, while for biogenic NPs were used various extracts of O. basilicum. As research 

results showed, the synthesized chemical and biogenic NPs do not have any pronounced 

cytotoxicity in relation to the studied bacterial strains and human erythrocytes, which 

allows them to use for further in vivo studies. 
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The results of concrete hardening due to nanomodification using graphene of a mixture 

of sand and Portland cement, activated in a magnetofluidized layer, are presented. The 

magnetofluidized layer is a suspension of needle-shaped ferromagnetic elements in a 

rotating electromagnetic field. As a result of intensive movement and constrained impact 

between ferromagnetic elements and concrete particles, sand and cement are finely 

ground. The results of studies of structural changes in quartz sand and Portland cement 

during mechanical activation in a magnetically fluidized layer are presented and analyzed. 

Changes in the surface physical and mechanical properties of sand and cement in 

comparison with the initial samples were determined by X-ray diffractometry and IR 

spectroscopy. During the nanomodification of concrete, difficulties arise in the uniform 

distribution of graphene in the total volume due to the very small size of nanoparticles and 

its small amount. The magnetofluidized layer provides a high degree of mixing, which 

makes it possible to evenly distribute graphene in the volume of the concrete mixture 

components, while exerting an electromagnetic effect and crushing the raw components. 

 

 


