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chemistry, DNA sequencing, drug screening, and protein crystallization.
[1] C. Priest, S. Herminghaus, and R. Seemann, Appl. Phys. Lett. (in

press)
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Monodisperse Emulsions Confined in Channels — •Enkhtuul
Surenjav, Magdalena Ulmeanu, Craig Priest, Dmytro Me-
lenevsky, Stephan Herminghaus, and Ralf Seemann — MPI for
Dynamics and Self-Organization, Bunsenstr. 10, D-37073 Göttingen,
Germany

Emulsion droplets with diameter in between 2 and 20 microns provide
suitable compartments for very small quantities of solvents or reagents.
We present a comparative study of several techniques for the preparation
of monodisperse emulsions. For some preparation techniques, the contin-
uous phase of the emulsion has to be reduced subsequent to the prepara-
tion. It exhibits a variety of transitions in its topology upon interaction
with an externally provided geometric constraint or applied field. This is
demonstrated, e.g., using an organic ferrofluid as continuous phase and
an inhomogeneous applied magnetic field. Furthermore, we study the
formation of 2D and 3D emulsion crystals by mixing droplets with two
distinct diameters with a certain size ratio, which may lead to a novel
type of chemical reaction setup and new materials.
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Wetting properties of nanostructured composite surfaces and
patterning of monolayer and polymer surfaces — •Oliver Bäum-
chen, Renate Fetzer, and Karin Jacobs — Experimental Physics,
Saarland University, D-66123 Saarbrücken, Germany

Two main factors influence the wettability of a surface: On the one
hand there is chemical heterogeneity (e.g. coatings or silane layers), on
the other hand topographical roughness (surface structure) on the micro-
and nanometer scale. Very rough surfaces can suspend small liquid drops
and produce very large contact angles. Our goal is to fabricate and to
characterize physically and chemically nanostructured surfaces. More-
over, we aim at characterizing the impact of microscopic local wetting
properties to the macroscopic wetting behavior. By AFM, we study
wetting at the nanoscale, whereas on the macroscale, we utilize optical
microscopy. That way, we investigate a new nanocomposite material
based on aluminum and its oxide [1], that exhibits complex topograph-
ical structures. In addition, we are interested in chemically structured
surfaces and their wetting behavior. Therefore we utilize TEM masks to
turn hydrophobic PDMS (poly(dimethylsiloxane)) films by plasma etch-
ing partially into hydrophilic silicone oxide-like layers. Furthermore we
apply the microcontact-printing technique to pattern self-assembled thiol
and silane monolayers on gold and silicon surfaces.
[1] M. Veith et al., Europ. J. Anorg. Chem. 24, 4387 (2003)

CPP 24.10 Thu 17:00 P2

Structured Micro- and Nanotubes for Microfluidic and
Nanoprinting applications. — •Valerij Luchnikov and Man-
fred Stamm — Institut für Polymersforschung e.V. Dresden, Hohe
Str. 6, 01069 Dresden

Tubes and pores of micro- and nanoscale dimensions find numerous
applications in separation science, biotechnology, microfluidics, sensors.
However possibilities of engineering tube-based devices are strongly lim-
ited by hard access to inner walls of the mesotubes. We surmount this
problem by formation of tubes via rolling-up of strained bilayers released
in controllable manner from a solid substrate [1]. In our fabrication
scheme bending moment arises in the bilayer film, composed ot two
chemically distinct polymers due to swelling of the bottom component
of the bifilm upon immersion it in a selective solvent [2]. (For exam-
ple, poly(4-vinyl pyridine)/polystyrole bilayer rolls up in acidic water
due to swelling of P4VP). Before rolling, the bilayer can be exposed to
variety of planar methods of surface modification, such as micro-contact
printing, photolithography, plasma activation, magnetron metal sput-
tering, and others. Geometrically complex patterns (e.g. intermittent
hydrophilic/hydrophobic regions) can be created atop of bilayer litho-
graphically and then form patterned interiour of the tubes upon rolling.
This opens new broad opportunities for design of mesotube-based devices
and basic research.

[1] V.Ya. Prinz et.al. Physica E 2000, 6, 828
[2] V.A. Luchnikov, O. Sydorenko, M. Stamm, Adv. Mater. 2005, 17,

1177

CPP 24.11 Thu 17:00 P2

Polymer Droplets on Soft, Brush-Coated Substrates —
•Torsten Kreer1, Claudio Pastorino2, Kurt Binder2, and
Marcus Mueller3 — 1Institut Charles Sadron, 6 rue Baussingault,
67083 Strasbourg Cedex, France — 2Institut fuer Physik, WA331,
Johannes-Gutenberg-Universitaet, 55099 Mainz, Germany — 3Institut
fuer theoretische Physik, Georg-August-Universitaet, 37077 Goetingen,
Germany

Brushes are soft, elastically deformable substrates exhibiting a rich
wetting behavior and additional dissipation mechanisms for the motion of
droplets. We study thin polymer films and droplets on brushes by NEMD
simulation using a DPD thermostat. The brushes consist of chemically
identical polymers as the droplets.

The properties of the interface between the brush and the melt of iden-
tical molecules in equilibrium and under shear are dominated by universal
entropic effects. Upon increasing the grafting density the free polymers
are expelled from the brush and a brush-melt interface gradually builds
up. Molecular conformations and the overlap between brush and melt
are studied for different grafting densities. The slip length of the melt
on the brush substrate is extracted from the velocity profiles and adopts
large positive values for low grafting densities, but decreases and becomes
negative for dense, autophobic brushes.

At high grafting density the polymer melt forms droplets (autophobic
dewetting). Nanoscopic polymer droplets driven by volume forces (e.g.
inclined plane or centrifugal forces) are investigated. The steady state at
which the droplet moves at constant velocity is discussed.
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Nanoscale Flow-Cells and their Application — •Tilmann
Rogge1, Kristin Mandisloh1, Timo Mappes1, Martina
Schürmann2, Axel Rosenhahn2, Ahmed Abdelmonem2, and
Michael Himmelhaus2 — 1Institut für Mikrostrukturtechnik,
Forschungszentrum Karlsruhe, 76021 Karlsruhe — 2Angewandte
Physikalische Chemie, Universität Heidelberg, 69120 Heidelberg

Our goal is to study aqueous, organic, and biological liquid flows in
micro- and nanochannels. Although liquid flows in micro- and nanocap-
illaries usually still can be treated within the framework of conventional
continuum mechanics, the situation differs from that in macrosystems
due to the smaller characteristic length scales, such as channel length and
width, and the significantly increased surface-to-volume ratio of the fluid
and its surrounding. Therefore, the balance between the various forces
contributing to the overall behavior of the fluidic system is changed. Since
the flow velocities are small, interface forces are an important contribu-
tion to the overall performance of microfluidic devices. We use pressure
tight flow cells with optically transparent windows allowing for optical in-
vestigations with UV-, VIS- and IR radiation. The micro- and nanostruc-
tures are fabricated by X-ray lithography and other lithographic meth-
ods yielding channel widths of some hundreds of nanometers and channel
heights below 10 micrometers. An appropriate periphery allows the use
of flow volumes in the nanoliter range. Applications of these flow cells are
adsorption studies with non-linear optical techniques. Furthermore, digi-
tal in-line holography is used to track tracer particles carried by the flow.
The results are compared to those obtained by conventional microscopy.
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Thin-film field-effect-transitors for liquid movement detection
in microfluidic systems — •Pagra Truman, Petra Uhlmann,
and Manfred Stamm — Leibniz-Institut für Polymerforschung Dres-
den e.V., Hohe Str. 6, 01069 Dresden, Germany

In microfluidic Lab-on-Chip systems and for applications in fundamen-
tal research there is a high demand for cost efficient minimal invasive mas-
sive parallel highly sensitive liquid movement detection with high spatial
resolution. Currently available techniques like optical observation, scat-
tering techniques or scanning techniques do not fulfill all requirements.
Therefore we develop a new thin-film Field-Effect-Transistor based de-
tection scheme where single transisitor devices measure flow speed and
filling level of capillaries besides being capable to analyze liquid prop-
erties like ionic strength. We present electrical transport measurements
on large-scale transistor structures based on Silicon-on-Insulator (SOI)
technology in aqueous solutions. Planar thin-film Silicon source-drain
layers with lateral dimensions of few mm times few centimeters were lat-
erally patterned out of the 55 nm thick top Silicon layer by standard
circuit board lithography and wet chemical etching. The devices were
electrically connected via metal contacts evaporated on such layers. Af-


