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ABSTRACT

The principles of chemistry and physics of surfaces which are
relevant to biological systems are briefly reviewed. The increase
in surface concentration of surface-active molecules due fo ad-
sorption is emphasized. It is shown that the degree of unsatura-
tion of faity acid chains of lipids determines the average area per
molecule and hence the intermolecular spacing between lipid
molecules. The change of | to 2 A in the intermolecular spacing
between lipid molecules strikingly influences their enzymic
hydrolysis, interaction with cations or anions, and association
with cholesterol. The mechanism of hysteresis of films is ex-
plained in terms of exchange of soluble surface-active mole-
cules between the film and subsolution during the expansion and
compression of the film. From the bubble stability measurements,
it is shown that the conformation of polypeptides strikingly in-
fluences the hydration, bubble stability, and the rate of drain-
age in thin aqueous films. The discrepancy between the melt-
ing points of cholesterol in three-dimensional and two-dimen-
sional forms clearly indicates the need to understand the rheology
and phase transitions in surfaces. If is pointed out that there is
a high degree of cooperativity between molecules at surfaces.
In a lamellar liquid-crystalline model system, it is shown that
2 calcium ions for every 100 lipid molecules are needed to cause
a phase transition from birefringent lamellar structure to an iso-
tropic spherical one.
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