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PROJECT AIM

This Project represents part of the design of a Lab-on-a-Chip device. It

performs a DNA analysis in an online quality control application. A miniaturized

two-phase flow is chosen to combine the benefits of confined sample

compartments (i.e. droplets) with the easy-to-control parameters of a

miniaturized device (e.g. temperature, pressure). Mixing, transport, reaction and

separation are the fundamental processes that need to be understood and

controlled. In order to enhance mixing or control reaction kinetics, it is

necessary to vary the influencing parameters of the drop internal convection

pattern: the channel geometry, the compartment length, the flow velocities and

the material properties of the contact surfaces. As a case study, two immiscible

liquids are used to produce aqueous compartments dispersed in an octanol

carrier phase in a micro channel. The indices of refraction of the two liquids are

matched, in order to optically access both phases of the two phase flow

simultaneously. Experimental methods, such as micro-PIV and micro-LIF, are

used to obtain three dimensional measurements of the flow patterns and of the

degree of mixing in the micro-fluidic device. Using a detection method, e.g.

fluorescence or bioluminescence we intend to characterize different samples

(be they cells or constituents) and to distinguish between normal and non-

normal samples. Further "down" the channel this information can be used to

sort the normal from the non-normal samples using an active micro-channel

phase separator or the methods mentioned above.
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