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Development of Multi Sample Array System Based on Pneumatic Valve
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We present a multi-sample array device based on a pneumatic system. Solenoid valves were used to control a micro valve
in a pneumatic system. The use of a compressor together with a vacuum pump ensured that one outlet could supply both
compression and vacuum pressure. The multi-sample array device was fabricated using conventional photolithography and
PDMS casting. The device was composed of a multiplexer, sample array, and rinsing. The multiplexer could control four
sample solutions injecting into the sample array chamber. Sample solution not arrayed was removed by DI-water from the
rinsing inlet. To prevent trapping of microbubbles in the channel during injection of sample solution into the device, surfac-
tant was added in PDMS solution to serve as a hydrophilic surface treatment. As a result, the device could be used as a
sample array for 64 cases, using four samples and three columns of three chambers.
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Fig. 1 Schematic images of (a) normally close valve and (b) multi
sample array system using pneumatic valve: MI1-M4:
pneumatic valves for multiplexer to inject sample, S1-S3:
pneumatic valves to array samples in chambers, R: pneumatic
valve to wash non trapped samples in channel
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Fig. 2 Pictures of pneumatic device and pneumatic system
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Fig. 3 Schematic image of pneumatic system
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Fig. 4 Pictures of (a) zig, (b) injection device, (c) multi sample
array device and (d) integrated pneumatic system
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Fig. 5 Optical images of multiplexer injecting (a) Purple dye, (b)
Yellow dye and multi sample array (c) Before and (d) After
rinsing

(d) PDMS (1% Silwet L-77)

(c) PDMS
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Fig. 6 Optical images of sample array: (a) Hydrophobic condition,
(b) Hydrophilic condition and contact angle images of water
droplet with pdms surface mixed (c) With and (d) Without
silwet L-77
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