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Many microfluidic devices make use of electric fields to manipulate fluids, particles, cells,
or charged molecules. Some such devices manipulate fluids through micron sized elec-
trodes inside flow channels. Most models of these applications are rooted in the classical
theory of electrokinetics, now older than a century. However, these models fail at moder-
ately large to large voltages. (In the case of microfluidic flow, the failure occurs at only a
few volts.). A discussion is given of the break-down of classical theory, and some simple
remedies are proposed. While some experimental trends may be explained, more problems
have been uncovered than have been solved. The current level of understanding of the
overall topic confirms Wolfgang Pauli’s assertion that “surfaces are the work of the devil.”



