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ABSTRACT

An understanding of the architecture and deformation behavior of natural materials, such as 
titin, collagen, nacre, and spider silk, gives clues to the unique interplay between structure, 
hierarchy, and function and influences the rational design of mechanically-enhanced materials. 
These bio-inspired design principles have motivated our exploration of several approaches to 
enhancing mechanical behavior. I will highlight recent developments in my group related to 
nature-inspired nanocomposites with self-assembling small molecule fillers, confinement-
induced block copolymer in multilayered films, and hierarchical elastomers for energy 
absorption. Tunability in extensibility, toughness, and modulus as well as opportunities to impart 
additional functionality have been achieved through these strategic approaches.
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