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Multiple sample-processing steps present a challenge for development of low -
complexity microfluidic devices. In this talk, | will discuss new approaches that have
the potential to directly separate, enrich, or analyze cells with minimal or no sample
processing requirements. We show that asymmetric receptor patterns that permit
transient cell-surface molecular interactions can be used to direct the trajectories of
cells flowing through microfluidic devices, without capturing the cells. This effect
mimics cell rolling, a physiological phenomenon that plays a critical role in cell homing
in the vasculature. Similarly, we demonstrate a simple microfluidic circuit for self -
sorting of soft particles and cells based on the hydrodynamic resistance induced by
the cells in microfluidic channels. These approaches allow the design of devices for
continuous-flow, label-free separation of cells based on surface receptor expression,
size, and deformability. Such devices may be useful for blood counts, diagnosis of
sepsis and malaria, isolation of circulating cells, and other applications.
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