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Présentation générale du sujet (environ 5 a 10 lignes)

The aim is to develop specific electro-chemical micro-sensors based on
fabrication process available in ESIEE clean room, in collaboration with phD
students and post-docs in Esycom Lab. Characterisation and optimisation of
existing sensors will be initiated before proposing new routes for different
applications in bio-engineering.

Context of the collaboration with the international partner: The University of
Edinburgh (UoE, UK) and the University Gustave Eiffel (UGE, France) both have
strategic interests in advanced sensing for biomedical applications, drawing on
mutual strengths in engineering and electrochemistry. A first grant has been
awarded in 2024 to settle this collaboration.
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Objectif du projet (environ 10 a 20 lignes)

Biological pH in body fluids (blood, saliva,, urine, tear, sweat) or tissues (skin,
muscle) is an important indicator in many medical procedures to monitor
physical conditions and diagnose abnormal situations. A lot of biological
process are pH dependent, since the activity of most chemical reactions
mediated by enzyme proteins depends on the pH of the body fluid [1-2]. In
parallel to the development of miniaturised sensors, the proper definition of a
validation protocol and safe packaging, especially for implanted sensors,
remains a critical challenge. We will work on ultra-thin Titanium Nitride (TiN)
based micro-sensor fabricated on polyimide flexible substrate as pH sensors
[3]. Modifications of these sensors will be proposed to obtain lactate or
oxygen sensors [4]. A novel package solution will also be explored to better-fit
implantation constraints.
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