The Effect of Physicochemical Properties of Nano-oxides on Cytotoxicity
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Novel nanomaterials are playing key roles for nanotechnology innovations. The increased presence of nanomaterials in commercial products raises concerns about adverse effect on environment, health and society (NanoEHS), which has given birth to the new discipline of nanotoxicology to study the potential risk impact of nanomaterials [1]. Now, more and more investigation shows that many types of nanomaterials [2], including carbon nanotubes, fullerenes, quantum dots such as CdS, oxide nanoparticles such as ZnO and TiO2, exhibit toxic effect to biological cells and rats. On the one hand, current toxicity evaluation of nanomaterials, for example, carbon nanotubes [3,4], has produced conflicting results, in which some reports high and others low toxicity. The observed discrepancy is mainly caused by incomplete characterization of nanomaterials such as size, aggregation/agglomeration and other physicochemical parameters in a dry form and in cell culture medium. Therefore, to address the mechanism of toxicity and to elucidate the nano-biological interactions, it is necessary and crucial that nanotoxicity study is performed on multidisciplinary stages with collaboration and interaction between materials scientists and biologists. However, most of relevant efforts on the nanotoxicity have been focused on hazard identification of nanomaterials to date. Partially due to the complicated physicochemical properties of nanomaterials, in particular in liquid environments, there are a few studies addressing the effects of physicochemical properties on the observed toxicity [5]. Here, we present our recent efforts on understanding the effect of physicochemical properties to cytotoxicity caused by nano-oxides. Fully understanding the physicochemical properties of nanomaterials, in particular in cell culture medium, could lead us to establishing theoretical basis for this interdisciplinary field which would be used to design safe nanomaterials.
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