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Colloids have long been a crucial part of materials chemistry and are an important
part of everyday life from paints to ceramic precursors to cosmetics . Recently colloids
have taken on a new importance in the fields of catalysis2’3, sensors“, and optical
displaysw. In 1987, Yablonovitch” and John' both theorized that a regular three-
dimensional array of colloidal spheres would show interesting photonic properties. These
regular arrays of colloidal spheres have since been termed colloidal crystals (Figure 1).
Colloidal crystals can also be backfilled and then removed to form an inverse opal
structure (Figure 2)
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Most of the current research in the realm of colloidal crystals is focused on the
assembly and properties of the crystals that are formed. Typically the focus of the
colloidal crystal films over large areas. Although research devoted to the assembly of the
colloidal crystals has been broad and encompassing there are still a myriad of problems
involved in producing a colloidal crystal with sufficiently low defect density to exhibit a
full photonic band gap in the visible region, which is needed for use in optical computing
and telecommunications devices.

When colloidal crystals were first theorized the functions in mind were directly
related to optical computing and telecommunications. Recently, the realization that
colloidal crystals might not be the best way to fabricate devices that function in this realm
has prompted researchers to look for new applications for these colloidal crystals. These
applications lie in the areas of sensors, catalyst supports and optical displays.

One of the applications that is especially interesting is the ability for the colloidal
crystals to be used as biosensors in high ionic strength environments that mimic the
body“. These biosensors are able to detect a wide variety of analytes such as lead’,
creatineé, and glucose4 in solution based on the changes in lattice spacing of the colloidal
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crystals due to the swelling or contraction of the polymer or hydrogel that the colloidal
crystal array is embedded in. The changes in lattice spacing will shift the wavelength of
reflected light based on Bragg’s law. Since regular arrays of colloids display extreme
iridescence it is not surprising that research has been directed towards making these into
optical displays. These optical displays also function by the swelling or contraction of
the polymer that the colloidal crystal is embedded in"". Another application that relies on
the ability to back fill the open spaces in the colloidal crystal with another material is the
fabrication of catalysts supports (Figure 2)2’3.
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