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This thesis aims to propose new molecular actuator systems of which deformations are induced by a
helix-sense inversion of polyaspartate molecules in the solid state. In this study, three kinds of
polyaspartate hybrid materials (bulk samples with oriented molecules, xerogels, and core-shell
particles) were studied. The helix-sense inversion behaviors of polyaspartates contained in those three
hybrid materials and effects of the helix transition on the macroscopic shapes of the hybrids were
investigated by molecular approach. The oriented bulk samples were found to shrink about 10% in the
direction parallel to the orientation of polyaspartate molecules after the helix-sense inversion. It was
clarified that the anisotropic structural change of polyaspartate molecules at the transition caused the
macroscopic deformation of sample shape. The polyaspartate-polymethylmethacrylate hybrid xerogels
were synthesized by radical copolymerization of polyaspartates having vinyl benzyl group and
methylmethacrylate. The xerogels shrunk about 30 vol% smaller at the transition temperature of
polyaspartate in the xerogels. The mechanism of the shrinkage of the hybrid xerogels was investigated
by comparing three types of the hybrid xerogels having different crosslinking structure. Shrinkage
behavior for all three xerogels was observed to be similar. TEM observations revealed that the
polyaspartate molecules in all the hybrid xerogels directly or indirectly connected to the xerogel
networks at several points. It is considered that the xerogel network crosslinked with polyaspartate
molecules was distorted by the decrease in the length in the helix axis direction at the helix-sense
inversion, and as a result, the shrinkage of the xerogels occurred. Secondary structure transitions of
polyaspartate grafted on silica particles were also investigated. The transitions on the particles were
similar to those of the polyaspartate homopolymer. This result suggests that polyaspartate chains
grafted on silica particles are able to change their main chain structures even though they are restricted
on the particle surface. This study has found the new actuator systems utilizing the deformation of
helical structure at the helix-sense inversion in the solid state.
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