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Short description of possible research topics for a PhD: (10-15 lines in English + optional 

figure) 
Electrochemical biosensors are integrated devices transducing the biological element-target 

recognition events into a detectable electrochemical signals. The development and interest for such 

sensors are their high selectivity towards the target analyte thanks to the biological sensing element. 

Biological sensing elements are of diverse nature: enzymes, aptamers, antibodies, cell…To get 

ergonomic and compact devices, the biological receptors are immobilized / integrate at the 

electrochemical interface. Upon target binding, the modification of the electrochemical signal of the 

redox reporter is directly related to the concentration of the target species. Electrochemical biosensors 

have attracted much attention owing to their simple configurations, low cost, multiplexed detection 

capabilities, high sensitivity and selectivity, as well as ease of miniaturization for portable point-of-

care diagnostics and environmental monitoring. Engineering the bioelectrochemical sensing interface 

is crucial for improving the sensitivity and stability of electrochemical biosensors.  

The immobilization procedure of the bioreceptor is one of the technological locks affecting the 

biosensors performance. It must assure both the preservation of its affinity towards the target and its 

stability. In this regard, several physical and chemical methods have been reported over the years to 

improve the bioreceptor immobilization. Hydrogels appear as attractive materials due to their three-

dimensional hydrophilic networks and their high-water content. They present a lot of advantages 

thanks to their biocompatibility, highly deformability and adaptability while providing versatile, 

flexible and straightforward chemistry. This results in, promoting the bioreceptor long-term stability 

and providing suitable scaffold for trapping.The objectives of the project SATELIT is to combine 

electrochemistry and polymer expertise fields, to conceive tunable, sensitive and miniaturized 

electrochemical biosensors via the design of smart polymeric interfaces.. 

Surface-attached biocompatible hydrogel thin films with well-controlled chemistry and tailored 

architecture will be suitably used as immobilization matrix of biomolecules for molecular recognition 

of the target. From biomolecules, aptamers constitute an attractive alternative to antibodies due to their 

high affinity and their excellent specificity for a target or a family of selected targets. It is also possible 

to functionalize them with specific chemical functions and/or with tag to label the aptamers, for their 

further immobilization and/or for their analysis. They can be handled at room temperature, and are 

easily regenerated after denaturation, allowing their re-use which is interesting for the regeneration 

aspect of the biosensor.  Immobilizing aptamers onto surface-attached hydrogel thin films notably by 

covalent attachment could provide a biocompatible shelter, while allowing the detection of small 

molecules. The density of immobilized aptamers that will affect the sensitivity of the sensor will be 

controlled thanks to hydrogel controlled chemistry which allow to developed sensor for trace and 

ultra-trace analytes detection. Incorporation of nanostructured metallic materials inside the hydrogel 

network and its role to improve biosensing characteristics will be explored. Within a constant 



miniaturization effort, we will tend towards the transposition of this work, towards microfluidic 

electrochemical biosensors on real samples due to their miniature, portable and low-cost systems as 

well as high through put and automation. The integration of electrochemical sensors into microfluidic 

formats with the incorporation of unique materials for detection will be explored in this project. The 

development of these systems would lead to significant advantages compared to the current analytic 

systems, in terms of simplicity, speediness, cost, and automation. 
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