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Phase separation in lipid membranes is a subject of intense interest in both biophysical and cell biology communities.  Lipid monolayers are an ideal model system for the study of many aspects of phase separation in two dimensions.  Previous work has been done on model systems containing cholesterol to characterize the liquid-liquid phase transition as well as the fluctuations of phase separated domains.  However, important questions about thermodynamic equilibrium in monolayers remain.  Our research has taken advantage of accessible digital image processing and computational techniques to re-examine the canonical mixture of Dihydrocholesterol and DMPC (phospholipid).  Additionally, these techniques are applied to lipid monolayers containing 25-Hydroxycholesterol (25OH).  25OH is an oxysterol known to suppress cholesterol synthesis.  Monolayer systems containing 25OH exhibit the novel lipid monolayer phase behavior of both upper and lower transition pressures.  Our studies of fluctuating domain boundaries have also led us to investigate other applications for these computational techniques.
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