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Emergent Properties Arising from

the Assembly of Amphiphiles

This lecture deals with artificial vesicles and their membranes as reaction promoters and regulators. Among
the various molecular assemblies which can form in an aqueous medium from amphiphilic molecules, vesicle
systems are unique. Vesicles compartmentalize the aqueous solution in which they exist, independent on
whether the vesicles are biological vesicles (existing in living systems) or whether they are artificial vesicles
(formed in vitro from natural or synthetic amphiphiles). After the formation of artificial vesicles, their aqueous
interior (the endovesicular volume) may become — or may be made — chemically different from the external
medium (the exovesicular solution), depending on how the vesicles are prepared. The existence of
differences between endo- and exovesicular composition is one of the features on the basis of which
biological vesicles contribute to the complex functioning of living organisms. Furthermore, artificial vesicles
can be formed from mixtures of amphiphiles in such a way that the vesicle membranes become molecularly,
compositionally and organizationally highly complex, similarly to o

lipidic matrix of biological membranes. All the various properties (+ catalysts)
of artificial vesicles as membranous compartment systems 'S
emerge from molecular assembly as these properties are not o .
present in the individual molecules the system is composed of. sl .
One particular emergent property of vesicle membranes is their & °
possible functioning as promoters and regulators of chemical %

reactions caused by the localization of reaction components,
and possibly catalysts, within or on the surface of the membranes.
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