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Abstract

This paper aims to examine appropriate parameters to design and fabricate a microfluidic device that can
trap cancer cells. The trapped cells will be post-processing analyzed physically and biologically. Triangular
microwell technique was chosen for trapping cancer cells in this current study. This trapping device consists of
microchannel (5 mm wide, 15 mm long and 160 pm high) and the array of triangular microwells— fabricated on

the bottom surface of microchannel. This triangular microwell has a width of 40 ym and a depth of 15 pym. Soft
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lithography process was used to fabricate layers of PDMS structure and, later on, two PDMS layers were bonded

using oxygen plasma technique. To examine a trapping performance, polystyrene beads were used to replicate

cancer cell which their dimension was around 10 um. The polystyrene beads were mixed with deionized water to

a concentration of 1.8x10° cells/ml. The resuilts showed that the trapping efficiency at flow rate of 0.1 mL/hr was

62.5% and at the flow rate of 0.3 mL/hr was 11.6%. According to this result, the different flow rates may have an

effect on the efficiency of trapping device due to strong influence of particle’s velocity. It might lead to a

conclusion that, within an appropriate flow rate range, lower particle’s velocity, higher trapping efficiency.

However at too slow velocity, the particles tended to adhere on PDMS surface. After that, the flow simulation with

COMSOL software has been performed. It suggested that a particles rolling on the floor has high possibility to be

trapped.

Keywords: Micro-channel, Triangular microwell, Cell trapping, Cancer cell, Soft lithography
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