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Abstract 

The placenta is a versatile organ that exchanges blood gases and essential nutrients between a 
mother and her growing fetus.  Within the placenta, fetal and maternal blood are brought into close 
proximity, while avoiding direct contact: fetal blood passes through elaborate capillary networks 
within the branches of so-called villous trees, while maternal blood percolates outside the branches 
of the trees.   

Fluid mechanics and transport processes have an important role to play in understanding the 
relationship between the elaborate structure of the placenta and its function, in health and in disease. 

I will describe how recent advances in imaging and computation have spurred recent advances in 
simulations of this remarkable life-support system. 
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