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RESEARCH 
 
 Títle: Contribution to the design of microfluidic systems for the capture and 

separation of biomolecules from biofluids. 
 

 
 Description: 
 

In recent years, the presence of microbial pathogens or their toxins in the 
bloodstream is receiving special attention, as it can derive in severe cases in sepsis. 
The separation of these toxins from the blood can lead to an early diagnosis and is 
essential to result in a successful treatment. Due to the limitations of the 
conventional systems for the separation of biomolecules from biological fluids, the 
use of magnetic nanoparticles is propose according to good properties, such as their 
high specific surface area, easy functionalization, chemical stability and 
superparamagnetic behavior.  
 
The purpose of this thesis is to contribute to the selective capture of toxic 
compounds, as a first stage before being separated from the biofluid. To this end, a 
continuous methodology will be developed for the synthesis, functionalization and 
characterization of the magnetic nanoparticles. Additionally, those functionalized 
nanomaterials will be integrated with microfluidic devices, due to its numerous 
advantages such as low cost, continuous systems, improved mass transfer and low 
nanoparticle aggregation, which increase the separation efficacy and allows the 
integration of the adsorption and separation stages into one single device. 
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