MATERIALS SCIENCE: SOFT SURFACES
INTRODUCTION

Skimming the Surface

oft materials science, which traditionally encompasses polymers, liquid crystals, and ag-
gregating systems such as micelles and vesicles, presents not only a number of interesting
analytical challenges but also technological opportunities. The challenges arise because the
materials are often solution-based, have low inherent contrast between the different phases,
or are fragile and easily damaged by physical probes or energy beams. The opportunities
arise because these systems are governed by weak forces, so small changes in chemistry or
external conditions can cause large changes in the system properties.

All of this is magnified when considering soft surfaces and interfaces. The analytical challenges are
greater, because the amount of material being probed is quite small, especially in comparison to a sig-
nal from the bulk that may overshadow surface phenomena. The opportunities for interesting chem-
istry, though, are similarly magnified, because surface properties can be tweaked through postprocess-
ing or by designing the chemistry to be responsive to external stimuli.

Starting with a very interesting thought experiment, Russell (p. 964) wonders what happens to
molecules that are attached to a surface when the surface area changes. Clearly these molecules must
migrate into or out of the surface, thus allowing for changes in the surface properties. Hydrophobic
materials can become hydrophilic, and tacky materials can lose their stickiness, with only mild changes
in temperature or humidity.

In a News report (p. 962), Service describes how critical these surface properties are for im-
plantable sensors. These devices are still limited because of the response of the body’s immune sys-
tem, which tends to recognize the material as a foreign body and thus attack or immobilize it. Re-
searchers are now beginning to have some success at avoiding this immune response or manipulating
it to their advantage.

Soft interfaces also play a key role in biology, where vesicles are one of the transport capsules used
by cells. Discher and Eisenberg (p. 967) review the world of polymer vesicles, where advances in syn-
thetic chemistry have widened the potential for creating these bilayer sacs of weakly associating
molecules, which have potential as drug-delivery vehicles.

The surface of a material can also have a substantial impact on the bulk prop-
erties, particularly in the areas of optics and tribology.
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