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Abstract

Recently, the biosensor has been-teceived widely attraction for the
application in protein and DNA-analysis. Development of miniaturized
devices that enable rapid and direct analysis of the specific binding of
small molecules to proteins could be of substantial importance to the
discovery and screening for new drug molecules.

The determination principle of DNA chips is usually based on
fluorescence labeling of hybridised target molecules. Combined with the
use of confocal fluorescence scanners, this approach shows very high
performances in terms of accuracy and sensitivity. However, fluorescence
readers remain costly and cumbersome. This prevents the use of DNA
chips as a biomolecular testing tool. Electrical monitoring of
hybridization is one way to reduce the cost and size of the reader.

However, the multiplexing of electric detection-based systems in a



miniaturised form remains challenging. Here, we present a system based
on the use of a low cost metal-semiconductor-metal photodetector
(MSM-PD) as a solid support for streptavidin-HRP assisted biosensor, in
together with the enzyme-catalysed chemiluminescence effect.
Combining electric interface and high analytical performances, this
opto-electronic biosensor is one attractive solution for bio-molecules
detection and analysis in disposable, fully automatised, and total analysis
systems developed for biomolecular testing.

Active region of MSM-PD was defined by electron beam
lithography and fabricated using standard semiconductor process.
Combining reaction chamber made of PDMS, we have demonstrated the
MSM-PD as an on-chip+® biosensor ‘for luminescence detection
applications. We obtain the calibrationcurve and the minimal detection
limit (MDL) is 4.9ng in 100uls. PBMS-reaction chamber. We have also
demonstrated the capability of 'geld nanoparticles detection by the new
biosensors.

The above two applications are based on different mechanisms. In
luminescence application, the mechanism is based on the absorbance of
luminescent emission light. In regard to gold nanoparticles detection, the
mechanism is based on the absorbance of gold nanoparticles at 520nm
wavelength. Biotin, streptavidin and gold nanoparticles, as we know, can
bind with various kinds of bio-molecules, thus we can detect these
molecules, like protein, DNA etc. The new platform of MSM-PD chips

can be extended to other types of molecular detection in the future.



