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Abstract

A PDMS lab-on-a-chip for one step DNA 1solation and real time-polymerase chain reaction (RT-PCR) has been designed, fabricated, and characterized for point-of-care clinical
diagnostics. In addition, a module for on-chip optical detection based on SPAD - Single-Photon Avalanche Diode - detector has also been developed and used to monitor the
presence of specific DNA polymorphisms possibly related to genetic diseases. Both the fluorescence intensity and the life-time of a specific probe were measured. DNA
purification from whole blood and direct amplification on adherent DNA was successfully performed in the same PDMS chamber. RT-PCR was also demonstrated by using an
optical reader connected to the chamber, integrating DNA purification, amplification and detection in the same microdevice.
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Control of RT-PCR amplification in gel electrophoresis of the cycled PCR product.
Primer set: DRBamp-A/primer 74a; DNA: HLA-DRB1*0101,; TagMan probe 01.

The micro-reactor system combined with the SPAD detector was used to monitor the PCR in real time.
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