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overall result is the formation of a dry lamellar lipid film. Note that even much thicker dry lipid 
films retain the lamellar structure [22].

6.6. SUPPORTED MEMBRANES BY HYDRATION OF 
 SPIN-COATED PRECURSOR FILMS

Vesicles are known to form during hydration and swelling of a dry lipid film [53,26] hydrated 
above the main phase transition temperature. Swelling of the lamellar film is accompanied by 
detachment from the surface of membrane structures in the form of tubes and vesicles in addi-
tion to highly complex membrane geometries. We have shown that such complex bilayer struc-
tures are also released from spin-coated lipid films [22]. The swelling and formation of mem-
brane structures is a dynamic process that evolves over hours [54] and depends on such system 
parameters as lipid composition, electric charge of lipids, temperature, and buffer composition. 

Figure 6.4. Hydration of the spin-coated precursor film (A) leads to release of membrane structures into solution and 
exposure of the primary (M1) or secondary (M2) supported membrane to the aqueous phase. Insert in (B) shows a 
fluorescence micrograph of a POPC film after hydration and identification of membrane holes as well as primary and 
secondary membrane regions. 

As shown in Figure 6.4, swelling of the lipid film can be monitored live by fluorescence 
microscopy (see §6.10). The release of membranes into solution is induced by generating a liq-
uid flow toward the interface with a suction pipette. By monitoring the response of the lipid film 
to the flow, the removal of lipid layers can be accurately controlled. Typically, a central spot on 
the sample is flushed, and this completely removes all but the primary bilayer in this region (see 
insert in Fig. 6.4B). Some distance away from the flushed region, lipid multilayers are present, 


