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Particulate polymer microdevices are
fabricated using protocols based on a
transfer-molding process that allows the
controlled assembly of multiple materi-
als to produce functional devices. Spe-
cifically, protocols for reservoir-contain-
ing (see image; scale bar=100 um),
capsulelike, and self-folding polymer mi-
crodevices are presented. The encapsu-
lated materials are not exposed to high
temperatures or caustic solutions, which
is important in drug-delivery applica-
tions.
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Virus scanner: A DNA-based machine
that performs a mechanical operation,
such as scission or replication, can be
used to stimulate the aggregation of Au
NPs (see TEM image). The process
allows the colorimetric imaging of the
machine functions and the optical read-
out of DNA biosensing, with a sensitivi-
ty limit corresponding to 1x 10 m.
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The power of two. Dimerization of li-
gands that interact with dimeric pro-
teins or proteins that contain multiple
binding sites seems to be a preferred
scenario for enhancing affinity in large
signaling complexes. We used poly(eth-
ylene glycol) cross-linked peptides to
study dimer—dimer interactions mediat-
ed by PDZ domains. Such bivalent pep-
tides bind significantly more strongly to
PDZ domains compared to their mono-
valent relatives, and are easy to synthe-
size.

From IR to red: Red light-emitting
vinyl-triphenylamines have been syn-
thesised and evaluated for their two-
photon absorption properties. These
compounds proved to be excellent on/
off probes that fluoresce only in the
DNA matrix. Their large 2PA cross sec-
tions allow imaging of nuclear DNA
with excellent contrast and brightness
on IR excitation.
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Anti-inflammatory catanionic sugar
surfactants: A catanionic assembly
(shown here) was developed that asso-
ciates a sugar-based surfactant with a
NSAID. The catanionic vesicles ensured
a slower diffusion of the NSAID through
the skin and could be a promising
dermal delivery system for NSAIDs in
the course of skin inflammation treat-
ment.
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Anti-inflammatory
Vesicle catanionic sugar surfactant

Microgel structures such as spherical
microgel shells (picture on the upper
left) and spherical microgel particles
that incorporate quantum dots, mag-
netic nanoparticles, and polymer micro-
particles (other images) have been pre-
pared by a capillary microfluidic tech-
nique. Because these particles change
their volume with changes in tempera-
ture, they may find application in, for
example, drug delivery.

A trifunctional approach: 3-hydroxy-4-
pyridinones that contain phenol groups
for antioxidant functionality are further
elaborated with pendant glucosyl moi-
eties for improved blood-brain barrier
targeting (see structure; R=phenyl, 4-
hydroxyphenyl). Glycosidase removal of
the carbohydrate substituents gives li-
gands that are ready to passivate excess
metal ions, especially copper and zinc,
in the brain. These molecules are poten-
tial prodrugs for treatment of neurode-
generative diseases, including Alzheim-
er's disease.

Don’t FRET: The first successful combi-
nation of optical-tweezers force micro-
scopy and single-molecule fluorescence
resonant energy transfer (FRET) is dem-
onstrated with a force sensor based on
a DNA hairpin (see picture): as the hair-
pin is opened and closed by the optical
tweezers, the structural change is simul-
taneously monitored by the FRET emis-
sion from fluorescence labels.
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