Label-free detection of charged macromolecules with field-effect devices: Possible mechanisms of signal generation
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Abstract

A critical evaluation of the possibilities and limitations of the label-free detection of charged macromolecules by their intrinsic molecular charge by means of field-effect-based devices is discussed using DNA (desoxyribonucleic acid) and layer-by-layer adsorbed polyelectrolyte multilayers as a model system. In addition, an ion-concentration redistribution in the intermolecular spaces, changes in the persistence length of macromolecules, the ionization degree of the gate insulator surface, and   the effective impedance of the gate input will be discussed as possible sources of signal generation. The experimental results for field-effect capacitive EIS (electrolyte-insulator-semiconductor) sensors functionalised with DNA and polyelectrolytes will be presented. 
