High Performance Biosensors in the Presence of Magnetic Nanoparticles 
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Magnetic nanoparticles (MNPs) with paramagnetic or superparamagnetic features are able to response to an exterior magnetic field. Taking advantage of their magnetic properties, samples adhered to magnetic nanoparticles can be efficiently separated from the liquid suspension. The elimination of unwanted and nonspecific interferences can be easily applied by simple controlling the magnetic particles surface chemistry [1]. Furthermore, omission of the extra steps (sample pretreatment) such as chromatography and centrifugation not only cause to shorten the handling time but also prevents the samples damage. Owing to these advantages, and some other benefits like as low background interference compared to optical and electrical approaches [2,3] and facile functionalizability MNPs  have been utilized in many biomedical and bioengineering applications such as such as signal markers, separation platforms, force transducers, and sensing devices, as imaging agents, heat generators, and drug carriers [2,4,5]. Here, after considering all the key parameters included starting materials, size, functionalization methods, and bio-conjugation strategies, we designed and prepared MNPs-based electrochemical biosensors (we used cobalt oxide nanoparticles and Iron(II, III) oxide nanoparticles)  which utilized to diagnosis drug abuse such as cocaine, cannabinoids and even testosterone. These electrochemical biosensors are able to measure produced electrochemical signals (current, voltage, impedance) after combining target molecules to their receptors on the surface of a conducting electrode. The obtained results had shown a higher performance of the biosensor compared to traditional methods and also higher selectivity in the presence of different interferences. In conclusion, the designed biosensors propose great potential for portable and on-site substance abuse detection in addition to boasting a capability of reuse of the electrode materials, reducing the costs related to such applications.
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