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INTRODUCTION

Biotechnology, computerscience and microelectronics are the new key technologies
of the present day. Modern biotechnology is expected to solve the central problems of
the human race such as sufficient supplies of energy, raw materials, food and medicine
as well as the removal of pollution in our waterways, and all this in a manner that will
conserve the environment (Dohmen, 1983).

The technical possibility of changing the properties of cells at the genetic level
(genetic engineering) has led (or can lead) to the development of microbial strains with
increased, changed or novel metabolic capabilities, to the production of microbial or
animal strains for the manufacture of pharmaceuticals (e.g. monoclonal antibodies) and
to the breeding of new plants which give higher yields or are resistant to diseases or
saltwater. In principle, the genetic information of an organism can be changed in vitro
by two complementary techniques: somatic hybridization with the aid of cell fusion and
direct gene (plasmid) transfer. The conventional fusion and gene transfer techniques
which largely use chemicals or inactivated virus are not always very efficient and are
partly founded on an empirical basis. The development of electrical methods for in vitro
cell fusion and for DNA (and protein) transfer across biological membranes may well
represent an interesting alternative to the conventional methods since they allow the
process of fusion and gene transfer to be monitored by optical means and to be
governed by physical laws. The large scale application of these methods has thus moved
into the realms of possibility (Zimmermann, 1982).

Electrofusion of cells and electrically induced movement of low molecular weight
substances and macromolecules through membranes is based on the so-called reversible
electrical breakdown of the cell membrane which leads to a reversible, controllable
electropermeabilization of the cell membrane.

Reversible electrical breakdown was discovered by accident in 1973 (Zimmermann




































































