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Nanoscale materials (nanomaterials, nanoparticles), are a broadly defined set of substances that have at least one critical dimension less than 100 nanometers and possess unique optical, magnetic, or electrical properties. While nanomaterials are already appearing in commerce there has been only limited research on their potential toxicity. The same unusual chemical and physical properties that make nanomaterials useful also make their interactions with biological systems difficult to anticipate and study. The unique and diverse physicochemical properties of nanoscale materials suggest that toxicological properties may differ from materials of similar composition but different size. Ongoing research is evaluating the toxicological properties of current major nanoscale materials classes that represent a cross-section of composition, size, surface coatings, and physico-chemical properties.  The studies are designed to investigate fundamental questions concerning how nanoscale materials are absorbed and distributed in vivo and whether they can adversely impact biological systems. This interaction of surface area and particle composition in eliciting biological responses adds an extra dimension of complexity in evaluating potential adverse events that may result from exposure to these materials. If biological and toxicological effects of a given nanoparticle are due to its surface then because of the greater surface area, the dose required to elicit a biological or toxicological response may be less than that of larger sized materials. In addition there are indications in the literature that engineered nanoscale materials may distribute in the body in unpredictable ways and that depending upon the surface coatings certain nanoscale materials have been observed to accumulate preferentially in particular tissues. This research is beginning to address the concern that the promise of nanotechnology to address societal needs in energy, manufacturing, therapeutics and remediation will be impeded by our lagging knowledge about potential hazards.
