ENGINEERING SEMINAR

Capillary forces in patch clamping: creep under the
action of pressure, adhesion, and voltage
Radomir Slavchov, PhD

Abstract
The patch clamp technique allows manipulating a lipid bilayer via various forces – pressure,
voltage and adhesion can set the patch into motion. The patch creep rate is controlled by the
balance between the driving force and the friction. The creep velocity carries valuable information
about the mechanism of motion, the state of the membrane, its interactions with the pipette, its
charge etc. Negative pressure can be used to compensate the adhesion force until the patch is
immobilized. This allows the adhesion energy of the bilayer to the glass to be measured through
its pressure equivalent. Similarly, pressure compensation of the voltage-induced creep can be used
to investigate the electric properties of the membrane.
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