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In vitro and in vivo studies of iron oxide
nanoparticles toxicity with theranostic potential
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Among the newmaterials exhibiting theranostic potential are undoubtedly magnetic iron oxide nanoparticles
(IONPs) [1]. Due to their size, they can interact at the cellular and molecular level of biological systems. In
turn, their unique magnetic properties mean that they can be used as contrast agents in MRI and as carriers
for targeted drug transport, allowing for simultaneous monitoring of pharmaceutical distribution. IONPs can
also induce local hyperthermia in response to an external magnetic field and thus selectively destroy cancer
cells [2-5].
Extensive efforts are now underway to design IONPs with the desired physicochemical properties. However,
in order to translate these theranostic nanomaterials (NMs) into clinical practice, the research aiming at deter-
mination of the biocompatibility of IONPs and the safety of their use in humans are necessary. The toxicity
studies of NMs are mainly carried out in vitro on cell lines and cultures. In vitro experiments provide mecha-
nistic information on the toxicity of NMs and, in particular, on their genotoxicity, cytotoxicity, the possibility
of causing oxidative stress or the development of inflammatory processes in cells. They are, therefore, a very
important step in the complex process of enhancing NMs biocompatibility and their biomedical potential [6].
However, their results cannot be directly translated into in vivo models, which are still crucial and mandatory
before the first human studies [7-8].
The talk will present the results of own research demonstrating how the use of instrumental techniques, in-
cluding the methods of atomic and molecular spectroscopy, can support the characterization of the properties
of IONPs and the assessment of their toxicity and therapeutic potential in vitro and in vivo [9-12].
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