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Using Liquid Crystallinity
to Engineer Interfaces between

Synthetic and Biological
Materials

Nicholas  Abbot t  received his
Bachelor of Engineering from University
of Adelaide, Australia and his Ph.D in
chemical  engineer ing f rom the
Massachusetts Institute of Technology.
After postdoctoral work in chemistry at
Harvard University in 1993, he joined the
faculty of chemical  engineering and
mater ia ls  sc ience a t  Univers i ty  of
Cal i fornia  a t  Davis  as  an  Assis tant
Professor.  In 1998, he joined University
of Wisconsin in Madison as Professor of
Chemical Engineering.  His research
interests revolve around investigations of
molecules at interfaces.  A particular focus
is directed towards the design of new
surfactants that can be placed under active
control,  the use of liquid crystalline
mater ia ls  to  ampl i fy  biomolecular
interactions, and the design of solid
surfaces with chemistry and topography
patterned on nanometer scales.  His work
has been recognized by honors which
include a Fellowship in Science and
Engineering from the Packard Foundation,
a Presidential Early Career Award in
Science and Engineering,  a  Camil le
Dreyfus Teacher-Scholar Award and a
Fulbright Fellowship.

     This presentation will address the
spontaneous assembly of amphiphiles and
biological macromolecules at interfaces
between thermotropic liquid crystalline
phases and immiscible aqueous phases.
This assembly process gives rise to
pat terned or ientat ions of  the l iquid
crystals  that  ref lect  the spat ial  and
temporal organization of the amphiphiles
and macromolecules.   Strong and weak
specific binding events involving proteins
at these interfaces drive the reorganization
of phospholipids and trigger orientational
transitions in the liquid crystals.  Because
these interfaces are fluid,  processes
involving the lateral organization of
proteins (e.g., formation of protein and
phospholipid-rich domains) are also
readily imaged via the orientational
response of the liquid crystal, as are
stereospecific enzymatic events.  These
resul ts  suggest  new pr inciples  for
designing interfaces between synthetic
and biological systems.


