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I. Abstract  

Open microfluidics has recently seen many new developments [1-3], 

triggered by numerous new applications in biotechnology, biology, 

material sciences, space sciences (space plumbing), thermics and 

electronics [4-7].  

It is recalled that the advantages of open microfluidics are costless 

fabrication, easy surface access for functionalization, absence of 

bubbles, and facilitated access to the flow. 

In this study, we present some recent developments for the dynamics 

of open-channel capillary flows, such as the division of the flow at a 

bifurcation—symmetrical or asymmetrical—, the flow repartition in 

a simple loop-network, and in a capillary tree. In particular, the flow 

repartition at a bifurcation is analyzed and a theoretical model is 

proposed. It is also demonstrated how capillary trees can act as 

capillary pumps.  

In a second part, we present the recent developments of two-phase 

open capillary flows. Using numerical and experimental approaches, 

characteristic modes (plug morphologies) are pointed out, depending 

on the shear rate of the flow. It is shown that capillary wagons can be 

transported by an open capillary flow. 

 

 

II. Image: 

 

   
Left: view of the division of the fluid at a bifurcation; right: view of 

a two-phase open capillary flow of pentanol (blue) and water 

(yellow) in a winding open-channel. 
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