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Abstract (not more than 300 words)

[bookmark: _GoBack]Bioinspired novel surfaces are developed by understanding wettability mechanism of natural biological functional surfaces (e.g., spider silk, cactus spine, beetle back, butterfly wing, lotus leaf, etc.). In our investigation, the cooperate between of various-style gradient micro- and nanostructures (MN) greatly provide into excellent functions of biological and bioinspired surfaces. By understanding a combination of multiple gradients in a periodic spindle-knot structure take on surface of wetted spider silk for highly efficient water collection. The series of functional bioinspired wettability silks have been designed and fabricated by using integrative methods such as dip-coating, fluid-coating, to combine the Rayleigh instability theory. The as-fabricated silk can be opened in the functions such as fog harvesting, droplet transport, etc. Besides, some bioinspired surfaces can be developed by understanding the gradient effects on butterfly wing and lotus leaves. Thus bioinspired wettability surfaces with ratchet MN, flexible lotus-like MN are fabricated successfully to achieve the functions such as anti-icing, ice-phobic and de-ice abilities, etc. Otherwise, droplet can be manipulated on some dynamic responsive gradient surfaces. These surfaces can be of practical applications in microfluidics, engineering fog harvesting, micro-devices in aerospace, industry and so on. 
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