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Langmuir film-balance and epi-fluorescence microscopy techniques have been combined to study the biophysical properties of lipid monolayers.  These monolayer techniques provide several advantages including a precise knowledge of monolayer composition, a wide range of accessible molecular areas, and relative ease of preparation.  Extensive work on these model systems has investigated lipid-protein interactions, bulk modulus, and phase behavior of biologically relevant compositions.  A well characterized system is the binary and tertiary mixtures of cholesterols and phospholipids.  These model systems are believed to mimic many important properties of a membrane leaflet.  However, despite considerable progress, important questions remain.  One interesting observation is the failure to detect a discontinuity in a monolayer’s compressibility as it passes through a liquid-liquid miscibility phase transition for an arbitrary cholesterol/phospholipid system.  Recently it was observed that mixed lipid monolayers of the sterol 25-Hydroxycholesterol (25OH) and the phospholipid DPPC exhibit unique phase behavior.  25OH is an oxysterol containing two spatially separated hydrophilic hydroxyl groups.  In the 25OH/phospholipid system the liquid-liquid miscibility transition corresponds to a kink in the pressure-area isotherms of the system as well as both an upper and lower miscibility transitions.  We explore the influence of chain length and sterol structure on this monolayer phase behavior.
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