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Abstract

The high surface area of nanomaterials dictates that the interface with their surroundings is important in determining their
properties or functionality. For example, all atoms in single-walled carbon nanotubes (SWCNTSs) exist on the surface and,
therefore, have excellent sensing capabilities. The interface of SWCNTs with their surroundings is also important to their
application in polymer composites, devices, drug delivery, bioimaging and biosensing. Understanding and ultimately
controlling these surface layers is important because of its influence on reactivity, adsorption of pollutants, and interaction with
biological materials. SWCNT interfaces are often altered with surfactants to improve their dispersion in aqueous suspensions.
While the surfactant surrounding the nanotube provides many benefits, the inability to alter or control this interface often limits
the performance or functionality of the nanotube. A lack of information on the effect of the surrounding environment on
SWCNT properties further complicates the development of processes to control these interfaces. I will discuss our efforts at
characterizing and controlling SWCNT interfaces. I will show that emulsion-like microenvironments surrounding the
nanotubes can be used to probe the interaction of molecules with the SWCNTSs and coat the nanotubes with thin polymer
shells, enabling control over the interfacial properties of the nanotubes. I will show how the ability to control these interfaces
changes the retention behavior of SWCNTSs onto agarose columns and may alter the toxicity of SWCNTS to various biological
materials. Finally, I will show how these systems could provide new avenues for loading drugs within SWCNTSs.
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