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Two-dimensional (2D) separation methods for the analysis of complex protein or peptide
mixtures have mostly been performed on planar gels using isoelectric focusing and
polyacrylamide gel electrophoresis (IEF-PAGE).  However, these techniques can be slow and
labor intensive.  Recently, several column-based two-dimensional separation schemes have been
developed to reduce the analysis time.  Another approach is to use microfluidic devices
(microchips) that enable very fast and efficient separations.  Furthermore, microchips are
relatively easy to operate and allow the manipulation of very small sample volumes with minimal
dead volumes between interconnecting channels.  These features are especially useful for the
development of multidimensional separations.

We will report a comprehensive two-dimensional separation system on a microfabricated device
that utilizes open-channel electrochromatography as the first dimension and capillary
electrophoresis as the second dimension. The first dimension is operated under isocratic
conditions, and its effluent is injected into the second dimension every few seconds.  A 25 cm
long separation channel with spiral geometry for the first dimension, chemically modified with
octadecylsilane, is coupled to a 1.2 cm long straight separation channel for the second dimension. 
Fluorescently labeled products from tryptic digests of proteins are analyzed in 13 minutes with
this system.
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