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The use of microfluidic devices and functionalized magnetic beads for extracorporeal 
toxin removal from flowing blood could prove to be a promising therapy for infectious 
illness patients. Due to the magnetic properties of the particles, once the target 
component is captured, their separation from the background stream can be performed 
in a continuous process using an external magnetic field. The suitable design of this 
system entails the maximization of toxin extraction while maintaining blood quality. For 
these requirements, several tasks must be fulfilled, which can be addressed by advanced 
simulation techniques: 
 

- Selection of the material to functionalize the magnetic nanoparticles, i.e, one 
with high selectivity and affinity to the target as well as high capture capacity  

- Determination of the geometry and dimensions of both the incubation and the 
separation stages to optimize toxin removal from blood 

- Selection and location of the magnet to maximize particle recovery 
 

Molecular Dynamics simulations can be employed for screening between potential 
candidates for particle functionalization and in the design of the incubation stage, while 
Computational Fluid Dynamics facilitates the design of both stages from a fluidodynamic 
point of view, as well as the maximization of the magnetic particle recovery. 
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