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We propose a model describing liquid-solid phase
coexistence in mixed lipid membranes by including
explicitly the occurrence of a rippled phase [1]. For a
single component membrane, we employ a previous
model in which the membrane thickness is used as an
order parameter. As function of temperature, this model
properly accounts for the phase behavior of the three
possible membrane phases: solid, liquid and the rippled
phase, as shown in Fig. 1. Our primary aim is to explore
extensions of this model to binary lipid mixtures by
considering the composition dependence of important
model parameters. The obtained phase diagrams show
various liquid, solid and rippled phase coexistence
regions, and are in quantitative agreement with the
experimental ones for some specific lipid mixtures as
shown in Fig. 2.

Fig. 2. Calculated mean-field phase diagram of a binary
lipid mixture as a function of their relative composition
φ and temperature T . The parameter values are
chosen to fit DPPC/DPPE mixtures. The critical point is
indicated by a full circle and occurs at Tc = 21.3°C .
The horizontal dashed line indicates the three-phase
coexistence at triple point, Ttr = 42.0°C .
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Fig. 1. Mean-field phase diagram of a single-component
lipid membrane as a function of (negative) elastic
constant C and temperature T (in degrees Celsius).
The liquid ( Lα ), solid ( Lβ ' ) and rippled ( Pβ ' ) phases are
separated from one another by first-order phase
transition lines which meet at a triple point (marked by a
full circle): C tr = −3.33 × 10 −19 J , Ttr = 38°C .
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