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ABSTRACT

Transport of nanoscale particles through crowded, confined media affects
applications ranging from targeted delivery of drugs and diagnostics to environmental
remediation to processing of nanocomposite materials. In each of these applications,
nanoparticles must be transported through a complex fluid to reach the desired
target, whether the extracellular matrix, the saturated soils, or a polymer melt.
Because nanoparticles are comparable in size to heterogeneities within these
matrices, however, their transport properties may not be directly related to the bulk
fluid properties and may be further altered by nearby confining surfaces. Here, I will
discuss recent work using microscopy and scattering experiments and molecular
simulation examining the effects of crowding and confinement on nanoparticle
transport in three prototypical settings: polymer solutions, which model viscoelastic
liquids; supercooled and glassy colloidal liquids, which model crowded suspensions;
and ordered and disordered porous media. In each setting, we probe how the
dynamics of nanoparticles are coupled to relaxations within the surrounding liquid
and to geometric confinement. The physics elucidated in these studies will grant
better control over the transport and dispersion of nanoparticles through complex,
heterogeneous materials.
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