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Abstract Body (max. 3000 characters with spaces for text plus references, size-10 font)
Extracellular vesicles (EV) have gained a wide interest in the biomedical field 1. Even though they are presented
as new type of diagnostic biomarkers for various diseases, the lack of adequate technologies for their
characterization and detection remains an obstacle to their further use. Here, we present a proof-of-concept
study for the sensing of EV using a magnetoresistive (MR) biochip platform. This MR platform was proven to be
highly specific for the detection of DNA hybridization 2 and for Salmonella sensing 3 exhibiting detection limits
lower than commercial devices and displaying results within less than one hour. The MR platform comprises 30
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spin valves sensors together with a microfluidic system for sample handling and an electronic setup for the
acquisition of the data. The detection scheme was based on an immuno sandwich assay, where the EV were
labeled with magnetic nanoparticles (MNP). The MNP were previously coated with an EV specific marker. A second
EV specific antibody previously immobilized on the surface of the biosensor captured the MNP labeled EV. An
electrical field of 1 mA was applied at the sensors and a magnetic field was used to magnetize the MNP. The
binding of the EV on the sensor brought the MNP close to the surface of the sensors which led to a measurable
voltage change. The difference of voltage before and after the bio-recognition event indicated the amount of EV
in the sample 3. In this study we used a model of endothelial EV shed by HUVEC cells undergoing apoptosis. As
EV specific markers, we immobilized on the surface of the sensors anti-CD31 antibodies, which recognizes CD31
present on endothelial cells. We functionalized the MNP with annexin V, which binds to phosphatidylserine widely
present on extracellular vesicles 4. Within 50 minutes we detected 1x108 EV/ml, i.e. within the dynamic
concentration range of EV in blood serum. Experiments were also conducted using an unspecific probe. The
unspecific binding was less than 1% of the specific signal.
Future work involves the evaluation of the dynamic detection range of the sensor as well as its lower detection
limit for this particular application. This detection strategy allows the enrichment of the EV from complex samples
such as serum. Multiplexing for the simultaneous detection of EV from different cells is also possible. With this
work we expect to advance knowledge on the exciting field of EV by providing a robust and highly sensitive
detection technology.
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