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Polymer Chains on Surfaces: Hip Joints, Contact Lenses, Car Engines,
Wine...

Prof. Nicholas D Spencer, ETH Zirich, Switzerland

ABSTRACT

A surface’s tribological properties can be modified dramatically by attaching polymer chains. This approach is evident
in nature in sliding contacts, such as those in the hip joint and the eye, where dangling glycoprotein or polysaccharide
chains are intrinsic to the natural lubrication mechanisms. Such natural systems can be imitated by the use of synthetic
polymers, for example polymer-brush-coated hydrogels that can either show cartilage-like tribological properties or
resemble the human cornea. A similar principle can be applied to oil-lubricated systems, such as car engines, by the
use of brush-forming polymers that spontaneously adsorb from the oil onto steel surfaces, and tannins in wine or tea
can be used to deliberately disturb the natural lubrication mechanisms in the mouth, in order to provide pleasant
mouthfeel experiences.
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