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Figure 6.9. (A) Single- and double-supported ternary membranes with the composition DOPC:DPPC:Chol 
(2:2:1) corresponding to the lo/ld coexistence region (marked) of the membrane phase diagram. (B) AFM 
scan of a single-supported membrane hydrated in water showing branched nanoscale domains. (C) Fluores-
cence image of a double-supported membrane system (150-mM NaCl) with large circular liquid-ordered 
domains in bilayer 2 overlapping with smaller domains in bilayer 1. The domains in bilayer 1 have been 
imaged with AFM in (D), which confirms the absence of nanoscale domains in this case. 

than those in bilayer 2. This was confirmed by AFM imaging of bilayer 1 (see Fig. 6.9D), which 
also confirms that the branched nanoscale domains in Figure 6.9B are absent when the aqueous 
phase contains 150-mM NaCl. AFM imaging of bilayer 2 is possible when employing magneti-
cally excited tapping mode (images not shown). However, due to the weak coupling between 
membrane 2 and the support, the topographical variations across domains are much smaller 
than when scanning membrane 1. Moreover, this topography is subject to fluctuations 
from membrane undulations, which complicates image acquisition. These results demonstrate 
that the second bilayer of a double-supported membrane system is the most suitable membrane 
model system which to a high degree reproduces the domain features observed in freestanding 
membranes.

Domain coarsening, or Ostwald ripening [94], is one of the fundamental physical mecha-
nisms that can alter domain size in many types of phase separation in nature. It describes the 
common observation that, after nucleation of domains, large domains grow at the expense of 
smaller ones because the system seeks to minimize overall interface free energy. In fluid two-
dimensional systems, the driving force for domain coarsening is line tension, which seeks to 
minimize total perimeter length around domains. Experimental measurements of domain coars-
ening in supported membranes have until now been complicated by membrane–support interac-
tions, which can affect coarsening dynamics. Using the second membrane of the double-
supported membrane system as described above, we have obtained a model system in which the 
membrane is sufficiently decoupled from the support to allow coarsening phenomena to be ob-
served and quantified [66]. We have performed an analysis of domain coarsening after a rapid 
quench of the membrane from above the phase transition and into the two-phase region of the 
ternary phase diagram. Since the first membrane is affected by interactions with the solid sup-
port, domain coarsening takes place more rapidly in the second membrane. This means that for 
short times after the quench domains in the first membrane stay below the optical resolution 


