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From the gecko to the Venus Flytrap, beautiful examples of hierarchical design and fabrication are found in nature. Our group uses these and various examples in nature to inspire the development and understanding of hierarchical
structures that display predictable materials properties. We organize our group into four focused program. In each, we develop novel, well-controlled assembly procedures to define structures with unique, predictable materials properties.
For example, we have developed a unique class of materials interfacial/surface structures that are formed by elastic instabilities, such as wrinkling, and can respond quickly to environmental triggers. We emphasize the demonstration of
fundamental materials science for applied function.

Hierarchical Control of Adhesion and Friction Snapping, Wrinkling and Folding Polymer Surfaces
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Approach:
1) interfacial control through contact splitting
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Nanoparticle Stripes, Rlbbons and Ropes Local Mechanics of Gels and Tissues

+ Challenge: The directed placement of nanoscale objects presents significant challenges

e ligand: polymer or small Challenge: Understand the development of mechanical

« Objective: Develop robust, line-based processing methods that can be used to assemble and organic molecule properties in soft networks across multiple length scales.

distribute chemically-tailored nanoscale particles
« Approach:
« Use confined, programmed “coffee ring effect” with tailored ligand chemistry.
« Assemble precise, complex, homogeneous or heterogeneous, nanoparticle structures
+ Maintain nanoscale properties within macroscale assembly
« Lift nanoparticle assemblies to define flexible structures
+ Flexibility defined by balance of core size, ligand properties, and particle packing
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Objective: Develop quantitative technique for synthetic 20} —y= ;s « 00022 R'=
and biological materials (in vitro and in vivo) at arbitrary
locations on biologically relevant length scales (107-103
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Approach: Cavitation rheology: induce elastic
instability at tip of syringe. Relate critical pressure to
materials properties.
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