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Nanotechnology is having a positive impact on nearly every industry, and in particular in
healthcare, where it is extending the limits of molecular diagnostics to the nanoscale —
Nanodiagnostics. Here we describe an innovative optoelectronic platform for the colorimetric
detection of nucleic acids based on oligonucleotide-derivatized gold nanoparticles. The device
integrates an amorphous/nanocrystalline biosensor and a light emission source with a gold
nanoprobe for specific DNA detection.

The sensor (optical and electrical properties) showed an optimized spectral response at around
527 nm, also the maximum absorbance for the gold-nanoprobes, and SNR in the order of 130
dB for a green (532nm) light source of 5mW. The described system presents several
advantages: i) no need to functionalize the glass surface with probe DNA; ii) the sample is
directly applied on the back side of the biosensor ensuring maximum photon capture and the
possibility of re-use; iii) requires small amount of biological sample.

The described system combines two technologies - gold nanoparticle based DNA detection
and optical sensors based on thin film technology - leading to significant cost and time
savings in DNA/RNA assays, allowing for molecular diagnostics at point-of-care without
compromising specificity and sensitivity.
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Influence of the thickness on the responsitivity of the sensor for the a) p-layer and b) i-layer.
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