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Low-dimensional nanomaterials, including nanoparticles, nanowires, nanofibers, nanotubes, and atomically thin plates and
sheets have emerged as candidates as building blocks for the next generation electronics,
microchips, composites, barrier coatings, biosensors, drug delivery, and energy harvesting and
conversion systems. There is now an urgent societal need to understand the biological and
environmental interactions of low-dimensional nanomaterials which are being produced and
released into the environment by thousands of tons per year.

This talk aims to discuss mechanics as an enabling tool in this field of study. Discussions will
touch on recent experimental, modelling and simulation studies on the mechanisms of cellular
uptake of low-dimensional nanomaterials and their effects on cell behaviors.

In parallel, rapid technological developments such as 3D printing make it possible to fabricate
materials and structures that closely mimic load-bearing biological materials including shells,
nacre, bone, mineralized tendon and wood which have achieved superior mechanical properties
through their hierarchical composite structures consisting of hard and soft structural components.
While most existing studies have focused on the role of soft materials in enhancing toughness of
biomaterials, here we show hard structural components may play even more important roles.
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