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The development of sensors and lab-on-chip devices attracted large interest for detection of specific analytes/markers, cellular studies, drug screening as well as food and environmental monitoring. In this keynote talk, an introduction to progress, opportunities and new directions in the field will be provided with focus on sensors and microfluidics technologies/components as well as their applications.

Then, the development of a multipurpose electrochemical biochip in Lecce will be described. Such biochips were first demonstrated to be suitable for viability assays, cytotoxicity tests and migration assays on cell populations [1]. Then other applications were reported concerning the ultrasensitive (pM) detection of  biorecognition events in flow immunoassays, such as in the case of cholera toxin in solution or cancer biomarkers in siera [2]. 

Our publications demonstrate that these biochips are very suitable for clinical analysis, being faster and more reproducible than traditional techniques. In particular, our attention was so far focused mainly on cancer diseases. For example, by means of appositely developed biochips, we assessed the presence of autoantibodies against Ser-419-phosphorylated ENOA in sera originating from patients with pancreatic ductal adenocarcinoma (PDAC) [3]. Biochip results are in agreement with those from traditional techniques, such as ELISA and Western Blot, but measurements are much more sensitive and specific increasing the possibility of PDAC diagnosis.  Similar chips also allowed to evaluate the free-to-total PSA ratio useful for screening of prostate cancer risk [4] and retinol binding protein 4 for early management of type II diabetes [5]. On a different approach, these biochips were modified to enable automatic tests to quantify the invasive potential of cell lines by detecting the migratory activity of hepatocellular carcinoma (HCC) cells as a function of microenvironment [6]. Moreover, they were also employed for the simultaneous detection of multiple lower genital tract pathogens[7]. Similar biochips were also applied for food and environmental monitoring [8-10].

[bookmark: _GoBack]Presently, we are integrating more advanced microfluidic components and monolithic valves for fluid handling using thermo-responsive hydrogels, as well as other read-out approaches for increasing sensitivity in the case of small molecules thanks to magnetoresistive, plasmonic or SAW transducers [11, 12]. For example, in a recent EU project, we target early detection of neurodegenerative diseases from blood samples.
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Fig. 1: (top, left) Multipurpose biochip with microfluidic and electrochemical components. (top, right) Impedance Nyquist spectra from PDAC ENOA1,2+ sera, ENOA1,2- sera, healthy sera and control samples. (bottom, left) SAW device interconnected to PCB. (bottom, right) Plasmonic array fabricated by colloidal lithography.
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