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damental issue is that, although the final supported membrane may be stable, vesicle adsorption 
and fusion may require the vesicle to overcome a repulsive energy barrier when approaching the 
support (see §6.7). If thermal energy is not sufficient to pass this barrier, adsorption and fusion 
will not happen. This is also the most likely reason why supported membranes with high anionic 
lipid content (>20%) cannot be fabricated with vesicle fusion [29]. Membranes are formed by 
merging patches of individually ruptured vesicles, and for this reason complete coverage of the 
support without holes or minute defects is not always possible. With a few exceptions, the for-
mation of a secondary membrane as depicted in Figure 6.4B is generally not possible using 
vesicle fusion.

Many alternative and less common preparation techniques are summarized in Table 6.1. A 
general shortcoming of most preparation techniques is that formation depends on the lipid com-
position and that double-supported bilayers cannot be prepared. For this reason we have devel-
oped a new and improved preparation method based on hydration of spin-coated lipid films. 
This technique is described below.

6.3.  MEMBRANE SUPPORT MATERIALS

A variety of materials have been employed as supports for membranes. The proper choice of 
support material depends to a great extend on the intended application of the final membrane 
structure. Supported membranes as model systems for biomembranes should ideally preserve 
the features of freestanding membranes. At the same time, the ideal solid support should pro-
vide mechanical stability, optical transparency, flatness, and general low physical perturbation 
of membrane properties. For sensor applications, the support should also have good electrical 
conductivity as well as microporosity to allow for interrogation of ion transport events across 
the membranes and formation of a liquid buffer reservoir on both sides of the membrane. 

Figure 6.1. AFM morphology of two common membrane supports: mica (A) and glass (B). Mica is atomi-
cally planar with a hexagonal oxygen lattice that can be resolved atomically by contact-mode AFM (A). 
The lattice constant of mica (5.2 Å) is confirmed by the AFM images. Cleaned glass slides (B) have a pro-
nounced microroughness with 1–3 nm height variations. Optical grade mica substrates (C) can be fabri-
cated by sandwiching mica with glass cover slips using a silicone elastomer. Mica can subsequently be 
cleaved to ultrathin dimensions. 


