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Electrochemical biosensors are self-contained integrated analytical devices combining the high 

specificity of biological sensing elements, e.g. enzymes or antibodies, with the remarkable sensitivity and 

selectivity of electrochemical transducers (e.g., amperometric, potentiometric), in miniaturized, simple and 

easy-to-use formats. They have attracted much attention during the last decades and proposed for early 

detection of various molecules of interest.1 In order to maximize the contact surface between the sensor 

and the solution to be analyzed, the surface topology must be engineered at the nanoscale. Immobilization 

of the bioreceptor on the electrode is also key step to preserve specific and effective interactions with the 

target molecules and insure efficient electrical transmission from the recognition site to the transducer.2 

The “Interfaces and Biosensors” group of the Institute of Analytical Sciences has a strong expertise in 

the design and elaboration of electrochemical biosensors for environmental, food and medical applications. 

Several innovative approaches, all based on the electrospinning technique, have been recently proposed 

for the elaboration of efficient electrodes structured with composite electrospun nanofibers (NFs).3,4 

Electrospinning is a very simple and versatile technique for high-throughput production of ultrafine 

polymeric NFs (diameters < 100 nm) with mechanical, morphological, electrical and chemical properties 

well-suited to the production of highly sensitive biosensors. Very promising results on non organized 

conductive NFs mats functionalized with glucose oxidase model enzyme, have been already obtained by 

the group in collaboration with the Lyon Institute of Nanotechnologies (INL, UMR 5270).   

In the phD work proposed, carried out in collaboration with J.F. Chateaux from INL, we now intend to 

explore the way to push the proposed approach to the limit, with the main following objectives: 

 Extend the NFs functionnalization strategies already developed to other types of enzymes and to 

other kinds of bioreceptors (e.g., antibodies, aptamers). The detection of chemical polluants, disease 

biomarkers or pathogenic bacteria will be targeted, 

 Enhance the biosensors sensitivity and reproducibility by mastering NFs organization on the 

electrode (single fiber sensor array). Electrospinning set-up available at INL has been modified for that, 

 Integrate the NFs based biosensors developed into microfluidic systems in order to produce 

demonstration plateforms for multi-parametric and/or flow analysis of small-size samples (< 1µl) 
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