Screen-printed electrodes for biosensing: characteristics and applications
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Abstract

Screen-printing is one of the most promising approaches towards simple, rapid and inexpensive production of biosensors. Screen-printed electrodes are, nowadays, a very well-stablished approach to be used as transducers for the development of chemical sensors and biosensors for electrochemical purposes, due to their disposable character and simple, rapid and low-cost production. The main advantage associated with the miniaturization of the electrochemical sensors is the reduction of sample volume required, to as low as a few microliters, which in turn helps in reducing the overall size of the diagnostic system into which the device will be integrated. Screen-printed based electrodes have a great capability to be modified; these modifications, not only consider metal film formation, but also the incorporation of nanomaterials or (bio)molecules. This versatility, together with their miniaturized size and the possibility to be connected to portable instrumentation make them very appropriate for on-site determination of target analytes, not only in environmental monitoring, but also in food, agricultural and biomedical analysis. Disposable biosensors based on screen printed electrodes (SPEs) including microelectrodes and modified electrodes have led to new possibilities in the detection and quantitation of biomolecules, pesticides, antigens, DNA, microorganisms and enzymes. SPE-based sensors are in tune with the growing need for performing rapid and accurate insitu analyses and for the development of portable devices1. This work gives an introduction to different possible applications: DNA sensors, immunosensors (for toxins, biocomponents etc.) and enzymatic biosensors (for glucose, cortisol2 and alpha amylase3).
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