©
2016 2018

Development of bio-based wrinkled surfaces inspired by woods
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We developed a simple approach for surface wrinkling of chitosan films. In
the method, chitosan film is immersed in a solution containing phenolic acids and subsequent
horseradish peroxidase-catalyzed reaction produces a skin layer. Upon drying, wrinkles in the
micron-scale were gradually form via inhomogeneous shrinking of the surface. In this project, we
investigated mechanism of the wrinkling system.

We revealed that wrinkle size with this system is predominately determined by the hardness of the
skin layer, and the hardness in turn can be controlled by varying both the molecular structure of
the phenolic acid and the immersion temperature. The crosslinking structure in the skin is composed
of ionic bonding between chitosan and an oligophenolic residue. In addition, we newly developed a
novel surface wrinkling system based on the fabrication of a polyion complex skin layer inspired by
the mechanism of the above wrinkling system.
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