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There have been many fluidic related functional structures or devices employed
by biological systems for fluid manipulation, flow regulation, or reaction control. In
this short talk, two types fluidic related bio structures/devices will be introduced in
micro or nano scale, and their inspirations for building artificial micro/nano fluidic
systems will be elaborated. One of the systems is the surface of lotus leaf, which
contains micro structures in tens of micro meters and nano structures in hundreds of
nano meters. The combination of these two structures as well as their material
properties enables the lotus leaf surface to have very high water contact angle (160°)
and low hysteresis (10°), which can be used for slush rejection and fluid proof.
Based on this concept, artificial lotus leaf has been fabricated by micro/nano
fabrication technology and possesses a compatible high contact angle (160°) and
even lower hysteresis (2.7 ° ).  This artificial surface will be employed for
micro/nano droplet manipulation on surface for the application of digital fluidic
systems without bio-fouling issue. The other example will be inspired by cell
membrane surface with many functional proteins for ion or water regulation and
signal channeling. Artificial membrane is thus formed on the edge of a thin nano
holes and only limited/selected biomolecules will be manually addressed on the
membrane surface for ion/molecule signaling or pumping. This artificial membrane
can effectively separate fluids into at least two isolated compartment to regulate nano
scale biochemistry reaction by locally exciting single protein molecule for quantized
electron/photo/ion counting in nano scale.
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