Bio-inspired surface structures to mitigate interfacial particle adhesion: A review
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Nature has perfected surface chemical and topographical engineering to enable survival in extreme environments.  Biomimetics is a rapidly expanding field where biologically inspired design facilitates elegant, yet practical, solutions across many applications. 
NASA’s ARTEMIS program focused on lunar missions will require unique ways to solve the challenge of highly abrasive, chemically reactive and electrostatically charged lunar dust that adheres strongly to all exposed surfaces and degrades functionality.  While seeking solutions to find a surface for mitigating lunar dust adhesion, we looked at natural terrestrial surfaces that successfully minimize dust adhesion and wear for inspiration. 
Lunar dust is comprised of highly abrasive particles, more than 90% of which are composed of silicate materials.  Adapting to somewhat similar particulates in hot and arid deserts of the world, the sandfish lizard has a skin structure that allows it to swim in the sand with minimum friction and adhesion.  Special surface adaptations of the tamarisk plant help protect it from severe sandstorms.  The desert scorpion has grooves and bumps on its carapace that have been shown to minimize erosion in the sand.  Beyond these examples, there are numerous other natural surfaces that have evolved to mitigate particle adhesion and wear.
[bookmark: _GoBack]Several efforts have been made by different researchers to replicate these natural surfaces using methods such as laser patterning, 3D printing, chemical vapor deposition and other physical and chemical processes.  The resulting bio-inspired patterned surfaces have shown reduction in interfacial particle adhesion, friction, and wear, among other properties.  This paper aims to review published research on the subject that might help develop lunar dust adhesion and wear mitigating material surfaces for future lunar applications.
