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from a solution of 5 mg/ml. The surface shows a lamellar structure with completely planar lay-
ers and an interlayer spacing that is determined by line scans to be 62  5 Å. This thickness is 
considerably higher than for a hydrated fluid POPC membrane. However, POPC is known to 
undergo a lyotropic chain melting transition from the solid L  to the fluid L  state upon hydra-
tion, and the repeat distance in L  POPC multilayers has previously been measured to around 
58 Å by Binder et al. [46]. Since our spin-coated films have been stored under vacuum and the 
relative humidity (RH) during AFM measurements was between 20 and 30%, we conclude that 
the POPC films in Figure 6.3 are in the solid L  state. 

Figure 6.3. Typical AFM appearance of a dry POPC films spin coated on mica. The topography image (A) 
displays a lamellar organization of the film with a unique layer spacing of 6.2 nm. Conversely, the AFM 
phase image (B) shows an invariant phase contrast for all lipid layers, demonstrating that all regions have 
the same viscoelastic properties and that the solid support is not exposed. (C) Molecular configuration of 
the dry lipid film. 
 

The phase image in Figure 6.3 exhibits no contrast except at the boundary lines of the indi-
vidual layers. The absence of contrast in extended areas is a clear sign that the substrate is com-
pletely covered by lipids and that none of the holes in the lipid layers extend down to the mica 
substrate. The top individual lipid layers exhibit partial coverage and a characteristic dewetting 
pattern. The patterns formed in each lipid layer closely resemble theoretically and experimen-
tally observed dewetting patterns observed in thin polymer films [47–49]. These patterns are 
most likely initiated by the thinning of the lipid film during the spin-coating process, which 
leads to rupture of the outer lipid layers, hole formation, and eventually film breakup. Once the 
solvent has evaporated, the patterns in the spin-coated dry films are rigid and stable over time. 
The outer layers of the film exhibit different degrees of film breakup depending on their prox-
imity to the air interface.

A unique and striking property of the lipid films in Figure 6.3 is the fact that the lipids be-
come organized in a perfectly lamellar structure during the coating process. The proposed mo-
lecular configuration of the dry film, as shown in Figure 6.3C, is based on AFM studies and 


