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Differential Adhesion Hypothesis (DAH)1: 
cells seek partners to interact with 
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level is sufficient to produce immiscibility.

    N2r/N4g

         4 hr                 24 hr

A 25% difference in cadherin expression
level is sufficient to produce immiscibility.

In vitro, aggregates of Chinese Hamster Ovary (CHO) cells fuse2.  

Lattice Boltzmann model with flux limiters for two 
species3 

Tissue fusion is essential in developmental biology and tissue 
engineering 

The time constant of fusion is proportional to the relaxation time 
and should be set in relation with the known values of viscosity 
and surface tension4 
 

Lattice Boltzmann (LB) simulations of droplet fusion4: 
the contact area describes the rate of fusion 
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Agarose 
cylinders   

Cell cylinder printing5 vs. LB simulations6 

Multicellular 
cylinders   

LB simulation time step corresponds to 
about 5.184 seconds in experiments. 

Post-printing evolution of a rectangular stack 
of cell cylinders leads to a perfusable tissue6 

How does a printing defect  evolve?6 

Perspectives 

² Account for viscoelastic behavior.    

² Take into account cell division and cell death.     

² Build simulation programs for predicting the shape evolution 
of  heterotypic bioprinted tissue constructs in 3D.   
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