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Microfluidic cell culture array chip for drug screening assays
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Abstract: We developed a novel microfluidic cell chip, which enabled drug delivery, fluid control and cell co-culture. The device
consisted of an array of 6x6 cell culture chambers, a drug gradient generator and fluidic control valves. Micro-dam structures of the
chambers were able to trap cells while loading and drug gradient network generated drug gradient of 6 different concentrations. Also
we applied hydraulic valves to control the microfluid and simulate the microenvironment of cells. We had investigated the viability of
co-culturing cells in the chip and the ability for drug screening. This microfluidic cell chip has the potential in cell-based research of
high throughput drug screening.
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Fig. 3  Structure and work mechanism of the microvalve.
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Fig. 1 Schematic illustration of microfluidic chip. (a) Schematic
illustration of microfluidic chip. (b) Three layers of the microfluidic
chip. (c) 3-D structure of a chamber containing row valves(yellow),
column valves(blue) and C-shaped dam(red).
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Fig. 5§ Fluorescence micrograph showing six gradient
concentrations of Rhodamine B.
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Fig. 2 Fabrication process for microfluidic chip.
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Fig. 6 Viability of SMMC-7721 against six gradient
concentrations of CTP-11 in the chip.

b Dyed cells after 72 h
c 52.3 pm/mL CTP-11 d 76.9 um/mL CTP-11
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Fig. 7 Culturing, drug screening and detection of cells in the chip. (a) Cells growth in the chip after 0 h and 48 h. (b, c, d) Live and
dead cells cells stained with Calcein AM and EthD-1 with 24 h treatment of 0, 52.3,76.9 um/mLCTP-11.
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