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Abstract

We attempt utilize this advanced knowledge to design organized, integrated, and encapsulated nanostructured
materials with complex 2D and 3D topologies via controlled bio-assisted growth of nanostructured materials on
templated, functionalized surfaces for prospective sensing applications. Specifically, our research plan is focused on
the fundamental mechanism of surface-mediated formation of nanostructured materials facilitated by selective binding of
biomolecules (peptides, proteins, and plasma polymerized polypeptides) gently tethered onto solid substrates via
polyelectrolyte complexes with multiple weak interactions tunable by external stimuli. We direct bio-assisted binding and
growth within pre-designed polyelectrolyte and hydrogel matrices to obtain nanostructured, inorganic or bi-metal
nanoparticles, nanodots, and nanorods with desired structure, morphology, and properties.

Several results which will be highlighted in this talk include several topics:

. Monodisperse titania nanoparticles have been grown into silaffin protein nanodomains on/inside multilayered
polyelecrolyte matrices as assisted by changes in secondary protein structure

. Monodisperse gold nanoparticles have been grown on uniform and micropatterned poly- amino acid surface
layers

. Incorporating gold nanorods into ultrathin LbL hydrogel films resulted in pH-responsive surfaces with dramatic
NIR response and 1D nanocob Raman markers

. Bimaterial microcantilever systems based upon plasma polymerization onto silicon beams are extremely
sensitive to chemical analytes

. Photomasking of functionalized hydrogels directly on MEMS hair sensors allowed for design of extremely

sensitive flow sensors aka blind cave fish
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