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in understanding the energy changes involved in
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Correlation between the stability, energetic parameters and the global
toxicity of nano-TiO2 nanoparticles

Comparison between the bulk and surface

Oxidative stress hydroxyl radical production (ESR) in
properties of the TiO, polymorphs.

different TiO, polymorph phases
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The nano-TiO, particles in the anatase phase, produced the
most reactive oxygen species generation and the largest
cytotoxic responses following invitro exposures to human

dermal fibroblasts or to A549 human lung epithelial cells.

Phase stability

If there is a general correlation between increasing metastability
and decreasing surface energy, then crossovers in
thermodynamic stability at the nanoscale may be a key
parameter controlling the global reactivity and toxicity.

CONCILUSIONS::

" The changes of the thermodyamic data can be explained as a consequence of truly grain-size
dependent properties. The nanoparticle properties depend on size, environment and history

e Nanostructure:
<significant changes in the overall defect concentration
<areduced energy of oxygen vacancies formation
“"the increase in the binding energy of oxygen and an increase of
order in the oxygen sublattice of the complex oxide structure

<" The contribution of size vs. the contribution of material composition to a particle’s toxicity ha;
not been clearly established. However, it does seem, in the light of current knowledge, that the size
effect is considerably more important to UFP toxicity than the actual composition of the material
The biological behaviour of nanoparticles is determined not only by the chemical composition, includi
coatings on the surface, but also by the corresponding shifts in chemical and physical properties,

associated to the increase in surface to volume ratio. One mechanism of toxicity of nanoparticle;

is

likel

to be induction of reactive oxygen species and the consequential oxidative stress in cell

and organs.
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