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Abstract 
Near-wall dynamics of particles in a microchannel flow are of interest because they are usually detected 
and manipulated by surface-mounted sensors and actuators.  Dilute (< 0.5 vol%) suspensions of fluores-
cent 0.5 μm particles within ~1 μm of the wall were visualized in combined Poiseuille and electroosmot-
ic flows through ~30 μm deep channels.  When the particles lag, or lead, the flow due to electrophoresis, 
the particles migrate towards, or away from, the channel centerline, respectively—as is the case for iner-
tial migration.   

Under certain conditions, the particles then assemble into concentrated streamwise “bands”, which exist 
only within a few μm of the wall and are periodic in the cross-stream direction.  There is no theoretical 
explanation for this novel type of directed assembly, though we hypothesize that it may be due to an 
electrokinetic instability.  Our observations suggest that band assembly consists of three stages:  1) parti-
cle accumulation; 2) band formation; and 3) steady-state.  The number and concentration of near-wall 
particles appears to grow exponentially during the initial accumulation phase.  Though poorly under-
stood, this type of colloidal assembly is a continuous and scalable way to produce microscale structures.  
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