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Coupled Field Problems in the Mechanics and Physics of  
Lipid Bilayers  

Lipid bilayer membranes afford a particularly rich opportunity to study the 
interplay among mechanics, geometry and a host of physical phenomena 
ranging from viscous intra- and extra- viscous flow to surface diffusion of 
trans-membrane proteins, phase transitions and electro-mechanics. 
Starting with the elements of the standard theory, we discuss the 
foundations of the subject, and discuss extensions of the basic model to 
accommodate viscous flow, diffusion, gradient capillarity conferred by 
variable thickness distension and electro-mechanical interactions. The 
emphasis is on the development of theory and illustrative examples. 
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