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Abstract
The blood-brain barrier (BBB) is a dynamic barrier between the circulating blood and the brain tissue, 
which is essential for maintaining the micro-environment of the brain. Its special anatomical features 
determine its protective role for the central nervous system. On the other hand, poor penetration of the 
BBB is a major impediment to treating diseases of the brain. Understanding where and how water and 
solute transport through the BBB at cellular and molecular levels is crucial for developing strategies in 
drug delivery to treat various brain diseases. This talk will introduce the mathematical models that 
describe water and solute transport across the BBB.  These models, combined with the experimental 
results for rat pial microvessels, are used to evaluate the role of the structural components in the 
paracellular pathway of the BBB as determinants of its permeability properties. The paracellular 
pathway of the BBB is formed by the endothelial surface glycocalyx, the tight junction openings, the 
basement membrane and the openings between adjacent astrocyte foot processes. 
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