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Major Goals: The long-term goal of this research is to understand how the collective structural features of
noncovalently assembled systems can be used to create dynamic, stimuli-responsive systems that change color
and structure upon light exposure. During the first two years as part of Aim 1, we have installed light-responsive
molecular dyes, such as spiropyrans and dithienylethylenes, into the monomers of the nanostructures to allow light-
triggered, local perturbations to disrupt the ability of the dye to efficiently participate in intermolecular ?-stacking
interactions. We have also crosslinked the nanotube/nanofiber assemblies via photoinduced polymerization of
diacetylene. This polymerization produced colored nanostructures that were stable to solvent conditions but
reversibly change color with temperature. For Aim 3, we have templated gold nanoparticles onto the nanotubes, as
part of a strategy to create light-modulated nanoparticle arrays. A very exciting development, that allows us to co-
assemble a nanotube with two polymers into a single co-axial nanotubes with optoelectronic polymers on the
surface. Thus, we will exploit this strategy to prepare photoresposive nanotube/polymer co-assemblies to more
efficiently create light responsive nhanomaterials. We expect that this work will ultimately contribute to the military’s
need for strong, camouflage materials with capabilities that respond colorimetrically and structurally to extrinsic
input.

The long-term goal of this research is to understand how the collective structural features of noncovalently
assembled systems can be used to create dynamic, stimuli-responsive systems that change color and structure
upon light exposure. During the first two years as part of Aim 1, we have installed light-responsive molecular dyes,
such as spiropyrans and dithienylethylenes, into the monomers of the nanostructures to allow light-triggered, local
perturbations to disrupt the ability of the dye to efficiently participate in intermolecular ?-stacking interactions. We
have also crosslinked the nanotube/nanofiber assemblies via photoinduced polymerization of diacetylene. This
polymerization produced colored nanostructures that were stable to solvent conditions but reversibly change color
with temperature. For Aim 3, we have templated gold nanoparticles onto the nanotubes, as part of a strategy to
create light-modulated nanoparticle arrays. A very exciting development, that allows us to co-assemble a nanotube
with two polymers into a single co-axial nanotubes with optoelectronic polymers on the surface. Thus, we will
exploit this strategy to prepare photoresposive nanotube/polymer co-assemblies to more efficiently create light
responsive nanomaterials. Recently, we have been able to create well-defined nanotubes by the assembly of the
SP form of a bis-SP/MC pentapeptide. Furthermore, this process could be reversed by opening to the MC form.
Based on our ability to uniformly coat positively charged nanotubes with negatively charged polyelectrolytes, we will
explore the introduction of negatively charged, conjugated polyelectrolytes to coat the SP-pentapeptide nanotubes.
The questions to be addressed are: (1) Will conversion back to the MC form result in loss of the nanotube structure
when coated with polymer or will the polymer render the nanotube structure stable to the SP/MC interconversion?
(2) Can we control the rate of energy transfer between the SP/MC chromophore and the polymer layer by



