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Continuous Adsorption of Poly(L-Lysine) Under an Applied Electric Potential Onto Single-Walled Carbon Nanotube-
Coated Indium Tin Oxide Substrates

Recently, single-walled carbon nanotubes (SWNTSs) have entered the field of antimicrobial materials. SWNTSs, however,
have few desirable structural and mechanical properties. Thus, they are often applied to polymer nanofilms in aqueous
solution form. In the past, such nanofilms have been created via layer-by-layer assembly of oppositely charged
polymers. This method requires more than one polymer and is extremely tedious, however. Recently, researchers have
looked towards methods of continuously adsorbing one polymer onto a substrate, and have been successful after
applying an electric potential to said substrate. Here, we studied whether continuous adsorption of poly(L-lysine) (PLL,
a polymer frequently used in the fabrication of nanofilms) is possible onto a substrate coated with SWNTs. We
employed optical waveguide lightmode spectroscopy (OWLYS) in order to examine the changing refractive index of the
substrate and polymer complex as PLL was added to the substrate (an indium tin oxide, or ITO, chip). After the level of
PLL on the ITO chip saturated, a voltage of 1.5V was applied to the substrate. It was found that PLL was linearly
continuously adsorbed onto the substrate after this electric potential was applied, changing the refractive index of the
substrate and polymer complex by 0.0007/hour, with no apparent sign of an imminent saturation of PLL. As controls,
films made by layer-by-layer assembly were tested in the OWLS 210 machine. Each polymer (PLL and PGA, poly(L-
glutamic acid)) added 0.0001 to the refractive index of the substrate and polymer complex, proving the abovementioned
continuous adsorption of PLL to be significant.
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