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Short Abstract:

The current frenzy in the development of new nanomaterials calls for continuous evaluations of the risks they
pose; non-experimental assessments of potential hazards would expedite decision processes to safeguard
consumers, workers, and the environment. We show that the toxicity of nano-oxides can be anticipated on the
basis of a series of physical-chemical parameters that capture fundamental aspects of the chemistry of the
nanoparticles and whose quantification does not involve complex modeling or time-consuming experiments,
because they can be retrieved from a periodic table. Combining these parameters in a naive Bayes classifier, a
robust probabilistic model that can be run on a pocket calculator, makes it possible to determine the most
probable level of toxicity of a nanoparticle given its composition. Results indicate that toxicity of nano-oxides
decreases with the oxidation number (Z) of the cation; high values of Z, however, may become unstable and
activate adverse redox processes. By contrast, stable reducible oxides tend to be, probabilistically, less toxic
than oxidizable ones.
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