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Insects are the most numerous animals on Earth. Among organisms, not surprisingly, insects display a 
remarkable array of structural color producing photonic nanostructures within scale cells sculpted by lyotropic 
precursors and then back filled with cuticle and later air upon programmed cell death, pre-empting 
contemporary engineering processes [1-3]. These features are intra-cellularly self-assembled at the hard to 
achieve mesoscopic length scales (100-500 nm), i.e., in the visible regime. Currently, lithographic techniques are 
restricted to near IR, whereas nanostructures with smaller lattice parameters fabricated via 3D-printing 
(stereolithography) followed by heat shrinkage are defect-ridden, not scalable or sustainable [4]. Organismal 
nanostructures (in insect wing scales) can also be patterned mechanically by buckling (including hierarchically) 
producing sub-micron features that rival our most complex designs for flexible electronics and soft robotics. In 
this talk, I will summarize how biology patterns multi-functional nanostructures and conclude with some 
biomimetic lessons for engineering. 
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