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Titre: Elaboration of BioLab-on-a-chip for heart failure biomarkers detection through saliva 

Context of the work:  

Diseases of the heart and circulatory system are the main cause of death in Europe. Heart Failure (HF) accounts 

for almost 1.1 million deaths each year. In the early ‘90s there was the formal recognition that inflammatory 

mediators are activated in the setting HF and a growing interest in the role of biomarkers in regulating cardiac 

structure and function, particularly regarding their potential role in disease progression in HF, raised up. Nowadays, 

there are evidences on that. Generally, biomarkers are limited mostly in plasma or in blood. Currently, very few of 

them have been studied in saliva. At present, there are more than 3000 different proteins that have been identified 

in the salivary proteome. Therefore, saliva must be considered as an important diagnostic and prognostic medium 

for minimally invasive tools. The scope of this thesis is to develop a robust and reliable multiplexed diagnostic 

platform based on highly innovative micro/nanotechnologies for HF-biomarkers detection through saliva. For this 

purpose, we propose translating multidisciplinary technological knowledge to the clinical field in the form of a 

multiplexed biosensor device able to simultaneously determine several biomarkers, which expression profiles are 

affected in such diseases. From the technological point of view, the thesis aims at accomplishing time and cost-

efficient analysis of biomarkers panels, composed by at least six targets. Each sensor channel will comprise of a 

biosensors sensing element to reduce false diagnostic, thereby providing more accurate and more reliable assays 

which will be validated by clinical end-used. 

Description of the research project:  

The thesis work will focus on the elaboration of the transducers that will be integrated on an array of gold working, 

silver reference and platinum counters microelectrodes using an unconventional micro-technology technique, such 

as the micro-contact printing soft lithography, self-assembled monolayers, and plasma treatments. Different 

antibodies will be addressed on the gold microelectrodes network by an electrochemical activation for the detection 

of different HF-biomarkers. The final step will be the detection of the HF-biomarkers in saliva by using impedance 

spectroscopy. 

Experience required: Analytical chemistry, Biotechnology, Materials surface chemistry 
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