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Abstract: Biological evolution has arrived at resource-efficient and sustainable materials solutions. Inspired by
these natural examples, the micropatterning of polymeric surfaces has now become a powerful paradigm: microfi-
brillar structures can be designed for, e.g., controlled wetting and anti-icing to coloration and switchable adhesion,
enabling gripping of objects without energy expenditure or deleterious chemicals. This talk will discuss our results
of microstructure design as well as the mechanics of microfibrillar adhesion. Successful integration of these materi-
als has been achieved in innovative pick-and-place systems or as delicate skin adhesives. A recent development is
the integration of machinle learning in operando to improve the reliability of handling, e.g. for microassembly or
removal of satellite debris from orbit.
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