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Graphene-family nanomaterials ( GFNs) including monolayer graphene, few-layer graphene, and ultrathin
graphite nanosheets have potential applications for next generation microchips, composites, barrier coatings,
biosensors, and drug delivery. GFNs are very thin, typically 1-30 graphene layers, but sheet-like or plate-like
with lateral dimensions in the nm range up to several hundred ym similar to nanoclays. In humans, inhalation or
intravenous injection of plate-like minerals including talc, kaolinite, and mica induces lung granulomas which are
formed in response to biopersistent foreign materials that are not readily engulfed and degraded by macropha-
ges and are characteristics of the response to carbon nanotubes following intratracheal instillation or inhalation in
rodents. Carbon nanotubes have also been shown to induce persistent inflammation and pulmonary fibrosis in
rodents. Two-dimensional graphene nanomaterials are unique in comparison with spherical nanoparticles or
one-dimensional nanotubes or nanorods and the chemical and physical determinants of the biologica! responses
of macrophages and pulmonary toxicity are unknown.

In this talk, we will discuss some recent studies on the mechanics of cell-GFNs interactions, including the
mechanics of cellular uptake of GFNs by receptor-mediated endocytosis and coarse-grained molecular dynamics
simulations of complete lipid bilayer segments interacting with GFNs. The discussions will be organized around
the following questions: Why and how does cellular uptake of GFNs depend on the particle size, shape, aspect
ratio and elasticity? In particular, we will discuss the effect of elastic stiffness on cell-GFNs interactions and how
two-dimensional nanomaterials such as GFNs enter cells.
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