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There are many papers on biosensors using functionalized electrode, however, only few such sensors are being widely used. Functionalized surfaces of metals, semimetals and semiconductors are supposed to be highly specific allowing tailoring generic solid-state sensors to a variety of biochemical detection. Functionalization is achieved by linking bio-chemicals to the electrode surface with specific affinity to the analyte we wish to detect. The actual detection mechanism can be via the field effect in semiconductor, both planar and nano-wires, biosensors or by the modification of the surface electrochemistry in metal and semimetal electrodes.  It is very common that such devices show impressive detection capabilities in the lab; however, they fail miserably when used in real biological solutions. They suffer from loss of selectivity, signal instability, e.g. noise and drifts, and even signal loss, e.g. due to bio-fouling or scar tissue formation in implanted bio-sensors.

We will review the possible failure mechanisms and try to find the common effects that are shared by all such solid- state sensors. As examples we will describe the real-world problems of two sensor types: silicon based field effect protein biosensors and functionalized metal, i.e. gold and ITO, sensors in microbial-based sensors.
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