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Exosomes are nano-sized vesicles which are currently under intensive study as potential 

diagnostic biomarkers for many health disorders[1]. Particularly, they are emerging as a new 

biomarker in liquid biopsies for cancer, since it is known that they are profusely released by 

cancer cells containing the neoplastic fingerprint of the primary tumor and cancer-specific DNA 

mutations. 

Our group are currently focused on the development of rapid diagnostic tests (RDTs) for 

the analysis of exosomes as biomarkers of clinical interest. Among those, ELISA-based optical 

immunosensors were reported for the analysis of protein biomarkers located on exosomes 

membranes[2]. Also, a magnetic-immunosensor was developed as an alternative detection 

method to ELISA, and used to characterize and quantify breast cancer cell lines exosomes[3].  

Following that pathway, our current work is focused on the improvement of the analytical 

parameters, experimental designs, and technologies of those RDTs. One of the main challenges 

dealing with exosomes is to increase the sensitivity and LODs of the assays, as these biomarkers 

are present at very low concentrations on biological fluids. In this direction, the use of magnetic 

preconcentration and nucleic acid amplification techniques, as double-tagging RT-PCR, were 

explored for its use in this kind of samples. Other non-conventional approaches are being 

currently explored, including the detection of enzymes (alkaline phosphatase and ALDH) as 

biomarkers for exosomes. On the other hand, paper-based detection techniques, as Lateral and 

Vertical Flow assays, were used to improve the simplification of the assays, able to deal with 

resource-limited settings.  

All these approaches are being optimized with exosomes derived from cell culture 

supernatants from MCF-7, MDA and SKBr3 cell lines, as a model of breast cancer cells. The 

production, purification and characterization of those cultivated exosomes were also addressed, 

particularly from breast cancer cell lines. Moreover, real samples such as human blood and serum, 

were also tested with the RDTs developed showing promising results.  
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