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Exploitation and Application of a Novel
Integrated Microfluidics Heater for Cell Cutlure
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Tongji University, Shanghai 200092, China)

Abstract: A functional and robust microfluidic perfusion-
based 2-D cell culture system was developed for mammalian
cells (Hela) with long term monitoring, which provided a
closed environment for cell growth and manipulation without
the incubator. A 9-chamber poly (dimethylsiloxane) (PDMS)
flow system with multi-layer quake-valve control was
integrated with a microheater on an Aurum/Chromium (Au/
Cr) wafer. Based on a valve control and bypass, each chamber
worked independently by feeding cells with the desired density
into the chamber or chasing cells out of it. With the novel
network microheater, a steady temperature of 37 T was
guaranteed for cells. Results show that cells grow as well as

those based on the conventional tissue cultural vessels.
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Fig.1 Diagram of the PDMS perfusion system
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Fig.3 The network of microheaters fabricated on a

chromium and gold wafer, and a zoomed heating

unit is inserted.
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Fig.4 The boundary conditions of the integrated system
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Fig.5 Photograph of the experimental device, including

the aluminium platform as a heat sinker
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Fig.6 Correlativity of the change of temperature and power
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Fig.7 Temperature distribution in microheater
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