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How to make small liquid droplets move spontaneously and directionally on solid surfaces is a challenge
in lab-on-chip technologies, drug screening, and DNA analysis. The best-known mechanism, a wettability
gradient, does not move droplets rapidly enough for most purposes and cannot move droplets smaller than
a critical size defined by the contact angle hysteresis. Here we report on a mechanism using curvature
gradients, which we show is particularly effective at accelerating small droplets, and works for both
hydrophilic and hydrophobic surfaces. Using this mechanism, we observed speeds of two and four orders
of magnitude higher than obtained by wettability gradient in sub-millimeter and nano scales, respectively.
We also show that scaling surface roughness down to a specific submicron scale defined by the interface
energies and three-phase contact line tension is a dominant factor for achieving a stable
superhydrophobicity. A review on related references is presented.
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