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W

ith a growing number of high precision tools for studying biological systems, it is important to develop traceable
quantitative methods that result in accurate measurements. Because biological systems are both complex and fluxional,
context is vitally important for such measurements in order for them to be accurate. Correlation of measurements through
space and time can provide such quantitative assessments. Metallic nanoparticles pose many challenges for measurement in
cellular systems. The metal can interfere with the detection method and the particles can change in size and shape over time
and in association with different biological molecules. At the National Research Council, we seek to correlate detailed physical
characterization of silver nanoparticles with biological measurements to generate methods for measuring the impact of
nanosilver on different cell types and quantifying the specific interactions of nanosilver with biological molecules. Correlating
changes in nanoparticles over time in biological fluids helps to provide an understanding of nanoparticle behaviour and results
in higher reproducibility of observed biological endpoints. Surface coatings play a pivotal role in recognition of the particles by
cellular receptors suggesting active transport plays a critical role in the nanosilver life cycle. Physical and chemical differences
between silver nanoparticles and changes that occur in biological test media can be correlated to toxicity, and different
mechanisms for toxicity are apparent. Uptake rates and localization is also different between different cell lines. Uptake and
localization of particles provides evidence that nanosilver should not be treated as a single material but should be studied as an
array of materials with different properties in different biological systems.
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