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ABSTRACT

Surface-tethered poly(acrylic acid) (PAA) brushes can potentially be used as functional
thin film for applications in biotechnology and nanotechnology. Their carboxyl groups serve as
versatile moieties for both covalent and ionic immobilization of bioactive molecules. In this
research, poly(tert-butyl acrylate) (Pt-BA) brushes were prepared by surface-initiated atom
transfer radical polymerization of t-BA. PAA brushes were subsequently obtained after the tert-
butyl groups of the Pt-BA brushes were removed by acid hydrolysis. Carboxyl group density on
the surface was varied as a function of polymer chain length (MW) and graft density. Using
surface plasmon resonance (SPR) technique, the potential of the PAA brushes as precursor
layer for the biosensing applications based on specific molecular recognition between biotin
attached PAA brushes and streptavidin (SA) can be demonstrated. The SA detectability as a
function of immobilized biotin density, swellability of the PAA brushes was evaluated. In
comparison with carboxyl-terminated self-assembled monolayer, a conventional precursor layer
for biosensor, the PAA brushes showed superior characteristics in terms of the specific binding
with the analyte as well as the ability to maintain high resistance to nonspecific protein
adsorption. In addition, the PAA brushes can be used as a substrate for layer-by-layer
assembly of selected polyelectrolytes, chitosan, poly(acrylic acid) and poly(10,12-
pentacosadiynoic acid) vesicles to generate multilayer films. The graft density of the PAA
brushes was high enough to induce chain stretching allowing a thicker individual adsorbed
layer to be formed. It was demonstrated that the thickness of each individual layer and
multilayer varied in proportion to the thickness of the PAA brushes. An increment of up to 10
nm in thickness of the individual layer can be achieved under an appropriate adsorption
condition. According to protein adsorption studies, the bioactivity of the multilayer film can be
tailored by changing the last polyelectrolyte deposited. This approach offers a great benefit for
applications which require fabrication of stable nanometer-thick film without having to use many

cycles of deposition.
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