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Design, fabrication and testing of:

- microfluidic device for colorimetric DNA detection based on DNA functionalized
gold nanoparticles;

- microfluidic device for simultaneous measurement of the refractive index and
absorption properties and electrical properties of solutions / cells;

- micromixer for fast and efficient mixing of fluids.

The microfluidic device are fabricated using replica moulding technology in
PDMS patterned by high-aspect-ratio SU-8 moulds. The light is guided to the
microchannel by the optical fibres that are self-aligned by the insertion
grooves in the chip. Biochips of various geometries are tested and evaluated
in order to find out the most efficient architecture.

A passive mixer is being developed that is a combination of a rhombic mixer
with diamond-shaped obstructions within the microchannel. The micromixer
design merges chaotic advection achieved by inserting obstacles (diamonds)
in the channel with split and recombined streams by adopting a rhombic
pattern for the channels.

Once these microfluidic devices will be constructed, characterised and optimised,
they will be applied for:

- the detection of a specific DNA target sequence capable of unequivocal
identification of Mycobacterium tuberculosis members;

- mixing of fluids at microscale;

- analysis of absorption properties and refractive index of reference solutions and
cells;

- simultaneous analysis of optical and electrical properties of reference solutions
and cells.
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