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ABSTRACT 

Easy and rapid identification of target molecules is crucial for detecting food contamination 
and human pathologies on time. Microfluidics can greatly help in solving this issue, since 
offers precise control over fluid manipulation and surface interactions, rapid and automated 
processes with minimal sample and reagent consumption, scalability toward integrated 
systems, improved reproducibility with standardized protocols and automated workflows. In 
this context, an automated and versatile apparatus was developed and tested for both agri-
food and health applications. The microfluidic system was demonstrated able to purify 
antibiotics (e.g.  tetracyclines) in complex food matrices, such as milk, and to isolate 
significant biomarkers of pathologies (extracellular vesicles and microRNAs) from biological 
fluids. Opportune functionalizations and specific, simple and rapid protocols were set up for 
both types of applications and applied to the microfluidic apparatus to obtain a faster, 
miniaturized, automatized, easy to use system, compared to the standard analytical 
methods.     


