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Bact solution of flow fraction-based hydrodynarric focusing in rectangular nricrochannds
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The flow focusing provides the effective means of controlling the passage of reegants or bio-sanples
throuch the microchannds of microfluidic devices. £ hes been denonstrated in a wide variety of
applications, induding flow cytonmeters for odlparticle counting, DNA stretching, microflow switching,
droplet generator, and micro—particle production. A precise prediction of the fractioned boundary width of
the focused stream is necessary to desiogn the optinel channd for hydrodynanric focusing We take into
account the 3-dieensional flow profile at the rectanaular cross-section and then derive the exact solution
of flow ratio between each incoming or outgping stream Especially, our derived nodd can predict the
effect of fluid slippage at hydrophobic surfaces of channd wall by applying Navier's slip boundary
condiition. We consider the flow fraction behavior with variations of the channd aspect ratio (.e., ratio of
height to width) for each linit case and conpare with the 2-dimensional approxinate solution. Our nodd
perfoms a theoretical analysis of flow control in microfluidic devices to support particle counting and
sorting applications.
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