Superhydrophobic textures for micro- and nanofluidics
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Superhydrophobic surfaces reduce drag by combining hydrophobicity and roughness to
trap gas bubbles in a microscopic texture. At the microscopic scale, superhydrophobic surfaces
could revolutionize microfluidic lab-on-a-chip systems, which are becoming widely used in
biotechnology. We discuss how the wettability and roughness of a solid impacts its
hydrodynamic properties. We see in particular that hydrophobic slippage can be dramatically
affected by the presence of roughness. Owing to the development of refined methods for setting
very well controlled micro- or nanotextures on a solid, these effects are being exploited to induce
novel hydrodynamic properties, such as giant interfacial slip, superfluidity, mixing and low
hydrodynamic drag, that could not be achieved without roughness. Promising directions for

further research are also discussed.

1. M.Z.Bazant, O.l.Vinogradova, Tensorial hydrodynamic slip, J. Fluid Mech., 2008, 613,
125

2. F.Feuillebois, M.Z.Bazant and O.l.Vinogradova, Effective Slip over Superhydrophobic
Surfaces in Thin Channels, Phys. Rev. Lett., 2009, V.102, 026001

3. F.Feuillebois, M.Z.Bazant, O.l.Vinogradova, Transverse Flow in Super-hydrophobic
Channels, Phys. Rev. E, 2010, 82, 055301

4. A.V.Belyaev, O.l.Vinogradova, Hydrodynamic interaction with super-hydrophobic
surfaces, Soft Matter, 2010, 6, 4563

5. A.V.Belyaev, O.l.Vinogradova, Effective slip in pressure-driven flow past super-
hydrophobic stripes, J. Fluid Mech., 2010, 652, 489

6. O.l.Vinogradova, A.V.Belyaev, Wetting, roughness and flow boundary conditions, J.
Phys.: Condens. Matter, 2011, 23, 184104


mailto:oivinograd@yahoo.com

