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ABSTRACT





Insects, spiders, and geckos use brushes of micron or nanometer-size hairs for locomotion or catching preys. Synthetic hairs are also finding many applications in the areas of dry adhesives, self-cleaning surfaces, field emission displays, and high surface area coatings for solar cells.  I will discuss the properties of the glues used by geckos and spiders and the inspiration it has provided in designing synthetic adhesives. We have used micro-patterned vertically aligned carbon nanotubes (CNT) to mimic the micron-size hairs found on the gecko feet. These CNT structures can be transferred to flexible plastic films to create flexible adhesive tapes. The hierarchical patterns of individual carbon nanotubes (8-10 nm in diameter) arranged in micron-size patches (50-500 ms) were critical in improving adhesion as well as self-cleaning properties of these synthetic gecko tapes. Mechanics and electrical measurements indicate that the compliant nature of these carbon nanotubes forest is important to mimic the strong adhesion. I will also present how spiders use different architectures of threads for adhesion. The orb-weaving spiders use uniformly distributed glue drops on a flexible silk thread and I will discuss the strategy we have developed to mimic this beads-on-string morphology used by spiders for capturing preys.
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Professor Dhinojwala received his Bachelors of Technology Degree in Chemical Engineering from the Indian Institute of Technology, India in 1986 and his Ph.D. from Northwestern University in Chemical Engineering in 1994.  Thereafter, he was a Research Scientist at the Department of Materials Science at the University of Illinois, Urbana-Champaign, from 1994 to 1996.  At GE Plastics, he worked on developing plastics for DVDs from 1996 to 1997.  In 1997 he joined The University of Akron in the Department of Polymer Science. Professor Dhinojwala is currently Chair of the Department of Polymer Science and H. A. Morton Chair Professor of Polymer Science. He has been a recipient of the NSF-CAREER Award and NSF-Creativity Award from the National Science Foundation. He is also a recipient of the Young Faculty Award from 3M Corporation. 





Professor Dhinojwala’s current research interest is in the area of adhesion, friction, wetting, and bio-adhesion. His group has developed light-based techniques to understand the physical properties of molecules at interfaces.  Recently, his interest in bio-adhesion has led them to develop synthetic adhesives inspired by geckos and spiders.  

















