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Wearable sensors have received tremendous attention over the past decade owing to their great 

promise for a wide range of applications, especially healthcare, fitness and surroundings.1 Continuous 

monitoring of biomarker-rich biological fluids such as sweat using flexible and stretchable on-skin electronic 

devices is an elegant and non-intrusive way to retrieve relevant informations about the wearer’s health, 

performance, or stress at the molecular level. Electrochemical sensors and biosensors are particularly 

attractive owing to their high performance, inherent miniaturization, and low cost. Significant progress in the 

development of these flexible and skin-worn devices has occurred in recent years by constructing them from 

multilayer thin-film structures, assembled on ultrathin polymeric membranes. These structures are 

subsequently laminated conformally onto the surface of the skin resulting in mechanically invisible electronic 

interfaces with embedded sensors, power supplies, processing, memory, and communication components. 

The sweat can be collected and stored using microfluidic devices, solving issues commonly found in sweat 

analysis (i.e., low and irregular amounts of samples, evaporation,…).2 Several research groups have reported 

wearable electrochemical sensors and biosensors for real-time monitoring of ions (e.g., Na+, K+) or small 

molecules   (e.g., glucose, lactate, uric acid…) directly on the body and in various biofluids including sweat. 

3,4,5 However, at present, several key challenges and technological gaps related to materials, operational 

aspects, data acquisition/processing still impede the elaboration of reliable and highly performing on-body 

chemical sensor and biosensor systems.4 Commercially available wearable sensors are only capable of 

tracking signs of the user’s physical activities or vital signs (e.g., heart rate, skin temperature or respiration 

rate) and fail to provide insight into the user’s health at the molecular level. Given the complexity of human 

sweat, simultaneous and multiplexed screening of several target biomarkers is needed to obtain a 

comprehensive idea about it. This requires the production of high density of individual and miniaturized 

sensors on single, small platforms with suitable system integration to ensure the accuracy of measurements. 

Very few systems of that type have been reported in the literature. 5 

In the phD work proposed, the development of a mechanically flexible and fully integrated sensor array 

platform combined with microfluidics (to collect sweat) and integrated with polymeric substrate will be 

targeted for multiplexed in situ perspiration analysis. This device will simultaneously and selectively measure 
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sweat metabolites (glucose and lactate using glucose oxidase and lactate oxidase as sensing elements) and 

electrolytes (sodium and potassium ions), as well as the skin temperature and pH (to correct the sensors 

response for drift). Different electrochemical transduction modes (I.e., potentiometric for ions, 

amperometric for metabolites) will be used. To enhance the sensitivity of detection and improve the stability 

of enzymes, an original method of immobilization, developed by the “Interfaces and Biosensors” group of 

the Institute of Analytical Sciences, in collaboration with the Lyon Institute of Nanotechnologies (INL, UMR 

5270) will be employed. The group has a strong expertise in the design and elaboration of electrochemical 

biosensors for environmental, food and medical applications. It has recently proposed innovative strategies, 

all based on the electrospinning technique, for the elaboration of efficient electrodes structured with 

conducting nanomaterials/enzymes composite electrospun nanofibers (NFs).6,7 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.  The approach will be adapted to fit the 

analytical objectives of the biosensing platform in terms of sensitivity, selectivity, reproducibility and stability. 

After optimization of the sensor array design and functionalization by measuring individual standard 

solutions and reconstituted sweat samples, the optimal version of the device will be evaluated on human 

subjects engaged in physical activities.  

 

Required skills:   we are seeking for a chemist with good level in analytical chemistry. Competences in 

materials chemistry, nanotechnology and/or nanoengineering will be a plus. 
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