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Fig. 2 (a) The lipid bilayer of biomembranes; (b) The
lipid bilayer with fluid and self sealing properties as an
independent entity was reconstituted in vitro in the early 1960s
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The Lipid Bilayer Concept and Its Experimental Realization

BI Zh+ Chu”

{ Colloid & [Interface Laboratory. Molecular Science Center. Institute of Chemistry,
The Chinese A t‘mh‘m_r :f Sciences, Beying 100080, C|1im|}
H. T. TIEN, A. L. OTTOVA
{ Membrane Biophysics Laboratory ( Giltner Hall ), Department of Physiology, Michigan State
University, East Lansing, Michigan, 48824, USA)

Abstract The development of conventional BLMs ( planar lipid bilayers) and later s BLM s and sb- BLM s, have
made it possible for the first time to study, directly, electrical properties and transport phenomena across a 5 nm
ultrathin film separating two phases, in particular as models of biomembranes. As a result of extensive studies
over the past 4 decades, biomembranes have now been recognized as the basic structure of Nature s sensors and
molecular devices. To impart relevant functions in BLMs, a variety of compounds such as ionophores, enzymes,
receptors, pigments, tissues, etc. have been embedded. Some of these incorporated compounds cause the BLMs
to exhibit normrlinear phenomena and photoelectric effects. The self-assembled lipid bilayer, the most crucial
component of all biomembranes, is in a liquid-crystalline and dynamic state. Such a system, as we know
intuitively, must act as some sort of a transducer capable of gathering information, processing it, and then
delivering a response based on this information. Today, planar lipid bilayer research is a matured field of
endeavor, as a result of applications of many disciplines and techniques including interfacial chemistry,
electrochemistry, patch-clamp techniques, spectroscopy, microelectronics, and others. In membrane
reconstitution experiments, for example, the evidence is that intracellular signal transduction begins at
membrane receptors. The research area covered in this paper is highly interdisciplinary. Emphasis has been
placed on basic research. The past work has been benefited by a crossfertilization of ideas among various
branches of sciences. The biomimetic approach to practical applications is unique and full of exciting possibilities.
We can glean the design principles from Nature s successful products and apply them to our research and

development from which molecular medicine and advanced biosensors may ultimately depend.
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