
In all tissues and organs, cells must exchange signals among themselves.
This is a prerequisite for coordinated performance of both individual or-
gans and the organism as a whole. Rapid signals, such as between nerves
and muscle cells, are mediated by changes of electrical currents at cell
membranes. These, in turn, are caused by changes in membrane conduc-
tivity for small charged particles of the body fluids (the Na+, K+, Ca2+,
Cl--ions) that are found unequally distributed on the inner and outer side
of the membrane. The notion of the so-called »ion channels«, the smal-
lest units of conductivity in biological membranes, was first suggested in
1970-72 by the work of Bernard Katz and Ricardo Miledi on the neuro-
muscular synapse. No proof, however, had been provided for their exist-
ence. In 1976, the Patch-Clamp-Apparatus was used to successfully mea-
sure for the first time the size and duration of ion currents through single
channels in the cell membrane of muscle fibres. The results of these ex-
periments provided the first proof of the existence of ion channels, pro-
teins that span the cell membrane. It was also the first time that scientists
succeeded in making time-resolved observations of structural changes in
single biological molecules – i.e. the ion channels. This apparatus is now
on display at the Deutsches Museum Bonn.
The Patch-Clamp measurement technique is principally an analytical
method. It allows observation of »elementary« changes in conductivity in
the biological membrane of single molecules. These membranes are the
most important locations for interaction of signal substances, such as
hormones or transmitter molecules, with their corresponding receptors
(signal transduction). Thus, the Patch-Clamp method allows extremely
precise measurements of interaction between cells and the body's own si-
gnal molecules, as well as artificial substances. A large number of drugs
that function via ion channels can therefore be analyzed with regard to
both their intended action and unwanted side effects.
The rapid application of the Patch-Clamp method in many physiology
laboratories throughout the world has helped to bring about a turn to-
ward cell and molecular physiology in Germany. Before this the empha-
sis in physiological research had been on tissues and systems analysis.
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