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Oil emulsions can violently dewet their own solid crystals; if
the crystallization and dewetting rates are similar, the droplet
may be propelled on a crystalline ‘comet tail’. Learn more in
the Communication by Spicer and Hartel (p. 655).
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Functional interfaces, advanced coatings, nanobiotechnology, biointerfaces,
light and neutron scattering, food science, and solid–liquid separations were
features of ACIS 2005. Selected papers from that broad-based meeting are
presented in this issue.

Surfactant micelles form a wide variety of
stable and uniform structures in solution.
These self-assembled shapes may impose
structure on other materials. Mechanisms
through which this general technique creates
nanoscale structures from dilute solutions
are reviewed here. The graphic shows a
formation mechanism for preparing
silicaeous tubes templated with micelles 
at (a) high and (b) moderate silica
concentrations.
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Wettability reflects the interaction between 
a solid and liquid interface. At the
molecular level this interaction depends on 
a number of familiar chemical concepts
such as surface charge, charge distribution,
and hydrogen bonding, and these may be
manipulated by stimuli such as charge, 
light, or heat. This review explores how such
stimuli modulate wettability; in the example
shown an applied potential changes the 
drop–surface interaction (‘electrowetting’).
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Dewetting-dominated crystallization
dynamics of three lipids in aqueous
surfactant solutions were studied. Crystal
shape was controlled by the competition
between dewetting and crystallization rates.
Dewetting can produce vigorous propulsion
of droplets around the liquid phase, leaving
characteristic elongated solids within 
the liquid.
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The interfacial properties of oil droplets 
in an aqueous medium, such as coalescence
stability and the transfer of material out of
the droplet, can be modified though a
adsorbed nanoparticle layer. Silica
nanoparticles, both hydrophilic and
modified to be hydrophilic, provides 
control of these properties.

Gold nanoparticles are useful components 
in analytical probes, bio-markers, catalysts,
and sensors. Seed nanoparticles may be
prepared through electrochemical and
laser/photo irradiation techniques, but the
size and shape of the particles produced
depends strongly upon the chemistry of 
the growth medium (types of reductants 
and stabilizers, temperature, solute
concentration). The sonochemical method
reported here avoids chemical reductants,
and hence the products can be used as seed
particles without any pretreatment prior to
the subsequent growth process.
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From industrial filtration to planetary
formation, the physical properties of
agglomerates and how microscopic and
macroscopic properties relate are key
concepts. A instrument that combines
atomic force microscopy with scanning
electron microscopy is used in this study to
image transformations upon compressing
microscopic agglomerates and directly
observe the elastic and plastic contributions. 

The construction of two-dimensional arrays of membrane proteins at interfaces
is of particular interest for the development of post-genomic technologies. This
paper reports structural studies of the self-assembly of an outer membrane
protein, where the protein orientation is controlled and the secondary and
tertiary structure is retained.
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High quality methoxy-terminated monolayers were formed on Si(111)-H
surfaces in a novel thermal hydrosilylation reaction (shown). X-ray
photoelectron, contact angle, and X-ray reflectivity measurements suggest that
the suboptimal protein antifouling properties of these Si–C linked monolayers
were due to a reduced lateral packing density of the chains resulting in a
disordered layer with insufficient hydrophilicity.
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Glycerate-based surfactants are a new class
of swelling amphiphiles with structural
similarity to glyceryl monooleate. However,
a subtle change in the connectivity of the
head group has yielded interesting
differences in the lyotropic mesophase
behaviour. Glycerate surfactants with oleyl
and terpenoid hydrophobes exhibit inverse
hexagonal phases (HII, shown) at room
temperature that are stable against dilution.
The bulk inverse hexagonal phase has 
been verified by SAXS, and a hexosome
dispersion of phytanyl glycerate is
demonstrated. 

Non-ionic surfactants are widely used in agricultural and industrial
applications, frequently acting under conditions far from equilibrium. 
This study measures both the surfactant adsorption and the resulting change 
in the hydrodynamics at the surface of a free liquid jet on the millisecond
timescale. 

The title technique offers the efficiency of
combinatorial chemistry together with the
discrimination to only synthesize desired
compounds. A new instrumental method for
directed sort-and-combine synthesis is
presented here, along with a synthetic
process for thiol-functionalized organosilica
microspheres suitable for biomolecular
screening applications.




