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Separation of Particles in Spiral Microchannels
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Abstract

This article explains about an experimental work to obtain data for designing a spiral microfluidic
device for cancer-cell research. The objective is to continuously sort multi-particles based on their sizes
without external forces. This spiral channel technique relies on the equilibrium between Lift and Dean
drag forces those are occurred in a curve channel at relatively high Reynolds number. In this study, the

spiral channel consisted of a 5 loop microchannel with a spacing of 500 ym between the neighboring
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channels. The channel width was fixed at 500 ym while the channel height was fixed at 130 uym. The

average radius of curvature of all spiral channel was fixed at 1 cm. Polystyrene beads with a diameter of

5, 10 and 15 ym were used as a replica model of cancer cells, and the tests were performed at the flow

rate between 0.5 and 2 mL/min. Experimental results showed that the focusing of polystyrene beads

occurred at some specific conditions. The lateral position at which the particles equilibrate depended on

the bead diameter and flow rate. However, the ratio between a particle diameter and channel height

should be greater than 0.07 in order to creating the focusing of particle motion. The results showed

feasibility of the spiral microchannels for separating cancer cells based on their sizes.
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