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Abstract. Manipulation of particles suspended in fluids flowing in microfluidic channels 
is required in a variety of biological, diagnostic and therapeutic applications. For instance, 
alignment of particles into a tight stream is a necessary step for their counting, detecting, 
and sorting. This task is usually carried out by using a Newtonian fluid as suspending 
medium and by properly fabricating a device with a complex geometry aimed at 
displacing particle trajectories. In the recent years, my group has exploited the rheological 
complexity of the suspending liquid as a key ingredient to develop microfluidic 
applications. Elastic stress components can, in fact, promote particle crossflow migration, 
which in turn can be used to manipulate the trajectories of suspended particles in devices 
with very simple geometries. Rheological properties of the suspending liquid and 
mechanical properties of the suspended particles play then a crucial role in such rheo-
engineered microfluidics. In this talk, I will review our recent works on model-assisted 
design of microfluidics applications together with their experimental realizations.  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