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Interactive Materials — Interactive People

2012 war gepragt von der Vorbereitung des Instituts auf die Evaluierung des Wissenschaftsrats im Rahmen
unserer Bemuhungen um Aufnahme in die Leibniz-Gemeinschaft. Das Zusammenbringen verschiedener
Disziplinen, der Austausch zwischen den Mitarbeiterinnen und Mitarbeitern aller Arbeitsgruppen und die
Scharfung unseres Forschungskonzepts ,Interactive Materials waren gegenseitige Voraussetzung.

The year 2012 was characterized by the preparation of the Institute for the evalution by the German Council
of Science and Humanities in the course of our efforts to become a member of the Leibniz Association.
Bringing together different disciplines, the exchange between co-workers of all research groups, and the
sharpening of our research concept “Interactive Materials" were interdependent.

... Umsatz — Finances

Der Jahresumsatz fiir das Rechnungsjahr 2012 belief sich auf 7,9 Mio. €. Insgesamt wurden 3,6 Mio. € Diritt-
mittel eingeworben.

The annual turnover for the financial year 2012 amounted to 7.9 million €. The third-party funds amounted to
3.6 million €.

... Forschung — Research

Synthiofluidics - Aqua Materials - Functional Films and Surfaces - Transport and Exchange Systems - Bio-
interface and Biohybrid Systems: hier stellen wir lhnen die Forschungsprogramme des DWI mit ausgewahl-
ten Highlight-Berichten vor.

Synthiofluidics - Aqua Materials - Functional Films and Surfaces - Transport and Exchange Systems - Bi-
ointerface and Biohybrid Systems: here, we present the research programs of DWI together with selected
highlights of current research results.

... Erfolg — Success

Gradmesser, fiir das was wir in 2012 geleistet haben sind 126 Publikationen, 82 Vortrage und 51 Poster-
beitrdge zu wissenschaftlichen Veranstaltungen, 9 abgeschlossene Bachelor-, 13 Master-, 8 Diplom- und
10 Doktorarbeiten.

Here are the indicators of what we achieved in 2012: 126 publications, 82 oral presentations and
51 poster contributions to scientific conferences, 9 bachelor, 13 master, 8 diploma, and 10 PhD theses.

... Veranstaltungen — Events

In Verbindung mit den Synthetic Fibre Talks haben wir in 2012 das 60jahrige Institutsjubilaum gefeiert.
Zu Beginn des Jahres fanden die APC-Talks statt. Im Sommer haben wir die erste DWI/ RWTH Aachen
Summer School organisiert, in deren Rahmen die LANXESS Talent Awards verliehen wurden. Den Ab-
schluss bildete die 6. Aachen-Dresdner Ende November in Dresden mit einem Besucherrekord von tiber
720 Teilnehmern.

In combination with the Synthetic Fibre Talks 2012 we celebrated the 60th anniversary of DWI. The
APC-Talks took place at the beginning of the year. In summer we organized the first DWI/ RWTH Aachen
University Summer School with the awarding of the LANXESS Talent Awards. The year was closed with
the record number of 720 participants at the 6th Aachen-Dresden International Textile Conference in
Dresden at the end of November.
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Liebe Mitglieder, Freunde und
Kooperationspartner des DWI,

Nach etwas mehr als 60 Jahren, die seit der Griin-
dung unseres Instituts vergangen sind, fanden am
14./15. Januar 2013 zwei Ereignisse in bemerkens-
werter Koinzidenz statt. Das war einmal die Evalu-
ierung des Instituts durch eine Arbeitsgruppe des
Wissenschaftsrats fiir die Aufnahme in die Leibniz-
Gemeinschaft, zum anderen aber auch der Beginn
der Abbrucharbeiten des alten Institutsgebaudes am
Veltmanplatz. Viele von Ihnen werden sich noch an die
Arbeit in dem Gebaude am Veltmanplatz erinnern. In
der langen Zeit dort wurden groBe Erfolge erreicht,
die sicherlich nicht nur mit Anstrengungen sondern
auch mit personlichen Glicksmomenten und Tranen
verbunden waren.

Auch wenn der Veltmanplatz jetzt Vergangenheit ist,
so lebt das Institut, ist weiter gewachsen und wir
freuen uns, dass mit der Evaluierung wohl wieder ein
Schritt in die Zukunft gelungen ist. Im Anschluss an
den Besuch der Arbeitsgruppe des Wissenschafts-
rats haben wir eine Reihe von Signalen erhalten, die
durchweg so positiv waren, wie man es derzeit, da
das Verfahren nicht abgeschlossen ist, tiberhaupt nur
erwarten kann.

Wir haben damit wohl eine positive Bewertung

der wissenschaftlichen Qualitat der Arbeit des

DW] erreicht. Dies ist eine notwendige, aber nicht
hinreichende Bedingung. Die allgemeine Bedeutung
des Instituts als Voraussetzung fiir die Aufnahme in
die Leibniz Gemeinschaft ist nun Gegenstand der
Beratung des Wissenschaftsrats im weiteren Verlauf
dieses Jahres. Um das Ziel zu erreichen, gibt es also
noch weitere Hiirden, die nicht zuletzt auch mit dem
fur die Leibniz-Gemeinschaft zur Verfligung stehen-
den Haushalt zusammen hangen.

Allen, die uns auf diesem Weg bisher unterstiitzt ha-
ben, danke ich - auch im Namen meiner Kollegin und
meiner Kollegen im Professorium - sehr herzlich: dem
Ministerium fiir Innovation, Wissenschaft und For-
schung des Landes Nordrhein-Westfalen, der RWTH
Aachen, unseren Mitgliedsfirmen und —verbanden,
den Vertreterinnen und Vertretern in den Institutsgre-
mien und ganz besonders den Mitarbeiterinnen und
Mitarbeitern des DWI.

Ihr

Vorwort — Preface

Dear Members, Friends and
Partners of DWI,

Some 60 years after the foundation of the Institute
two events occurred with a notable coincidence on
January 14-15, 2018. First it was the evaluation of
DWI by a group of experts of the German Council of
Science and Humanities regarding our application
to become a member of the Leibniz Association;
secondly, the beginning of the demolition works at
the old DWI building from Veltmanplatz. Many of you
might still remember the activities performed there.
Great achievements were accomplished during that
time, which certainly were associated not only with
big efforts but also with personal moments of happi-
ness and tears.

Even if by now the DWI building at Veltmanplatz is
history, the Institute is vivid, further growing, and we
are happy that with the occurrence of evaluation
another step into future has been managed. Following
the visit of the group of experts of the German Coun-
cil of Science and Humanities we received several
hints, all as positive as could be expected at this
moment when the procedure is not yet concluded.

We obviously achieved a positive assessment of the
scientific quality of research work at DWI. This is an
absolutely necessary but not sufficient condition.
The general importance of the Institute as a premise
to become a member of the Leibniz Association is
now discussed by the German Council of Science
and Humanities and we are waiting for the decision
in the course of this year. So there are more hurdles
to overcome to achieve our goal which finally also
depend on the limited budget funds available to the
Leibniz Association.

Also on behalf of my colleagues Antje Spiess, Ale-
xander Boker, Andrij Pich, Ulrich Schwaneberg, and
Matthias Wessling | would like to cordially thank all
those who supported us on our way so far: the Feder-
al Ministry of Innovation, Science, and Research of
the State of North Rhine-Westphalia, RWTH Aachen
University, our member companies and associations,
the members of the various committees of the Insti-
tute, and especially all co-workers of DWI.

Yours,
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Gremien — Committees

Kuratorium —

Board of Trustees

H. Thomas, Ministerium fiir Innovation, Wissenschaft
und Forschung des Landes Nordrhein-Westfalen

(Vorsitzender)

Prof. Dr. K.-P. Wittern, Beiersdorf AG

(stellvertr. Vorsitzender)
Dr. T. Forster, Henkel AG & Co. KGaA
Dr. K.-R. Kurtz, BASF SE
Prof. Dr. E. Schmachtenberg, RWTH Aachen

Wissenschaftlicher Beirat —
Scientific Advisory Board

Dr. W. Best (Vorsitzender)

Prof. Dr. C. Cherif, TU Dresden

Dr. T. Grosser, BASF SE (stellvertr. Vorsitzender)

Prof. Dr. C.J. Kirkpatrick, Johannes Gutenberg-
Universitat Mainz

Prof. Dr. K. Matyjaszewski, Carnegie Mellon
University/USA

Dr. G. Oenbrink, Evonik Degussa GmbH

Dr. J. Omeis, Byk Chemie GmbH

Prof. Dr. D.N. Reinhoudt, University of Twente

Prof. Dr. H.-W. Schmidt, Universitat Bayreuth

(stellvertr. Vorsitzender)

Prof. Dr. J.P. Spatz, MPI fir Intelligente Systeme

Fachbeirat Textil —
Expert Advisory Board ,Textiles"

F. Baur, Baur Vliesstoffe GmbH

Dr. W. Best (Vorsitzender)

Dr. C. Callhoff, Mehler Texnologies GmbH

Dr. R. Casaretto (stellvertretender Vorsitzender)

H.-J. Cleven

Dr. A. De Boos, Australian Wool Innovation Pty Ltd
C. Deutmeyer, IBENA Technische Textilien GmbH
A. Diebenbusch, Stidwolle GmbH & Co. KG

Dr. G. Duschek, Rudolf GmbH

Dr. S. Eiden, Bayer Technology Services GmbH

J. Fabris, Thiiringer Wollgarnspinnerei
GmbH & Co. KG

S. Franke, Woolmark International Pty Ltd.
K. Gravert, Stucken Melchers GmbH & Co. KG

Prof. Dr. T. Gries, Institut fiir Textiltechnik der
RWTH Aachen

Dr. H. Harwardt, B. Laufenberg GmbH

H.G. Hebecker

Prof. Dr. L. Heinrich

Prof. Dr. A.S. Herrmann, Faserinstitut Bremen e.V.
Dr. I. Heschel, Matricel GmbH

Dr. R. Hildebrand, Huntsman Textile Effects

H. Hlawatschek, Filzfabrik Fulda GmbH & Co. KG
Dr. M. Hoffmann, Hemoteq AG

D. Hohlberg, Zwickauer Kammgarn GmbH

M. Huser, Heimbach Specialities AG

Dr. H.-J. Inminger, BWF Tec GmbH & Co. KG
Dr. K. Jansen, Forschungskuratorium Textil e.V.
Dr. A. Job, Saltigo GmbH

A. Kérner, Zwickauer Kammgarn GmbH

S. Kolmschot, Tanatex Chemicals B.V.

Dr. M. Kunz, Heraeus Precious Metals GmbH & Co
KG, Hanau

Dr. D. Kuppert, Evonik Industries AG

Dr. H. Lange, Oxea GmbH

Dr. T. Merten, VEDAG GmbH

Dr. T. Michaelis, Bayer MaterialScience AG



P. Oude Lenferink, Ir., TANATEX Chemicals B.V.
M. Péhlig, IVGT

Dr. W. Ritter

G. Rochau, Coats Thread Germany GmbH

W. Roggenstein, Kelheim Fibres GmbH

Dr. R. Rulkens, DSM Research

S. Schmidt, IVGT

Dr. E. Schroder, Institut fir Bodensysteme an der
RWTH Aachen e.V.

G. Sperling, Verband der Deutschen Heimtextilien-
Industrie

Dr. H. Stini, eswegee Vliesstoffe GmbH

Dr. W. Uedelhoven, WIWeb

Dr. D. Urban, BASF SE

P. Vormbruck, Richter Farberei und
Ausrustungs-GmbH

Dr. K. Wagemann, DECHEMA

Dr. P. Wagner, LANXESS Deutschland GmbH

Dr. R. Wagner, Momentive Performance Materials
GmbH

Dr. J. Wirsching, Freudenberg Haushaltsprodukte KG
K. Yuk, Novetex Spinners Ltd.
W. Zirnzak, IVGT

Daten & Fakten — Facts & Figures

Fachbeirat Haarkosmetik —
Expert Advisory Board ,Hair Cosmetics"

Dr. C. Arnold, Procter & Gamble Service GmbH

Dr. M. Davis, Momentive Performance Materials
GmbH

Dr. S. Doerr, Bayer MaterialScience AG

Dr. W. Eisfeld, BASF Personal Care and Nutrition
GmbH (stellvertretender Vorsitzender)

Dr. B. Fréhling, BASF SE

Dr. H.-M. Haake, BASF Personal Care and Nutrition
GmbH

Dr. S. Herrwerth, Evonik Goldschmidt GmbH

Dr. P. Héssel, BASF SE

Dr. G. Kniibel, Henkel AG & Co. KGaA

Dr. F. Leroy, L'Oreal S.A.

Dr. K. Meinert, Procter & Gamble Service GmbH

Dr. L. Neumann, L'‘Oreal Deutschland GmbH

Dr. B. N6cker, Kao Germany GmbH (Vorsitzender)

Dr. P. Rodrigues, Bayer MaterialScience AG

B. Rose, Kao Germany GmbH

Dr. R. Rulkens, DSM Research

Dr. C.-U. Schmidt, Procter & Gamble Service
GmbH

Dr. E. Schulze zur Wiesche, Henkel AG & Co. KGaA

Dr. A. Schwan-Jonczyk

Dr. G. Sendelbach, Procter & Gamble Service
GmbH

Dr. . Silberzan, L'Oréal S.A.

Dr. S. Viala, Bayer MaterialScience AG

Dr. C. Wood, BASF SE

Ehrenmitglieder — Honorary Members
Dr. D. Hollenberg
Prof. Dr. G. Lang
Dr. H. Schmidt-Lewerkiihne
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Umsatz - Finances

Der Jahresumsatz fiir das Rechnungsjahr 2012 belief
sich auf 7,9 Mio. €. Insgesamt wurden 3,6 Mio. €
Drittmittel eingeworben. Davon stammen 250.000 €
von der NRW.Bank zur Férderung des CPT-Gebé&u-
des (Zentrum fiir Chemische Polymertechnologie).
Das Ministerium fiir Innovation, Wissenschaft und
Forschung des Landes Nordrhein Westfalen stellte
4,3 Mio. € als Grundetat bereit.

Das Testat des Wirtschaftsprifers fur den Jahres-
abschluss lag zum Zeitpunkt der Drucklegung noch
nicht vor.

Zuschuss des Ministeriums fir
Innovation, Wissenschaft und Forschung
des Landes NRW
zur Einwerbung von Dirittmitteln

The annual turnover for the financial year 2012
amounted to 7.9 million €. The third-party funds
amounted to 3.6 million €. 250,000 € thereof are
from the NRW.Bank to support the CPT building
(Center for Chemical Polymer Technology). The Mini-
stry of Innovation, Science, and Research of the State
of North Rhine-Westphalia provided 4.3 million € as
a basic allocation.

The audit certificate of the annual accounts was not
yet available at the time of passing this report for
press.

Drittmittel Wettbewerb
(AiF, BMBF, DFG, EU,

55 % Stiftungen, Land NRW)
32 %
Férderung CPT-Gebéude
3%
Umsatzerlése
im Sinne von Drittmitteln
.a. Auftragsforsch
Betriebliche (& AY e ung)
Ertrage im Sinne
von Drittmitteln
<1 %
1.500.000

B AF

BMBF
1.000.000 DFG

M Eu

B Stiftungen
Umsatzerlose

500.000 E— I - | B i.S.v. Drittmitteln
(u.a. Auftragsforschung)
Betriebliche Ertrage
i.S.v. Drittmitteln
I B Land NRW
u ‘
2008 2009 2010 2011 2012

Verteilung der eingeworbenen Drittmittel
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Ausstattung

Unsere instrumentelle Ausstattung konzentriert sich
auf Methoden und Verfahren zur Charakterisierung
von Materialien und Substanzen auf molekularer
Ebene, auf oberflichenanalytische Messverfahren,
die Polymeranalytik, thermische, mikro- und zellbiolo-
gische Methoden, textile Messtechnik und haarkos-
metische Analyseverfahren.

List of Equipment

Chromatography / Polymer Analysis

GC-MS, gaschromatography with mass spectrometry
coupling, head-space device, and several detectors
(ECD, FID, NPD)

SEC-MALLS, size-exclusion chromatography/multi-
angle laser light scattering

GPC, gel permeation chromatography in various
solvents, incl. water

FFF, flow field fractionation

Preparative GPC

HPLC, liquid chromatography

Preparative protein chromatography AKTApilot and
micro-chromatography AKTAmicro

Amino acid analysis

Viscosimeter

Rheometer

Spectroscopy

NMR: 700 MHz spectrometer for liquid, solid-state
NMR spectroscopy and imaging; Minispec mg20
NMR spectrometer

AAS, atomic absorption spectroscopy

AES-ICP, atomic emission spectroscopy with induc-
tively coupled plasma

IR, infrared spectroscopy, with different recording
techniques (ATR, PAS), ,Anvil“~-diamond cell, diffuse
reflexion, grazing angle reflection measurements,
fibre optical measurements

Raman spectroscopy

Luminescence spectroscopy
(fluorescence, phosphorescence)

UV-Vis spectroscopy

Microscopy

FESEM, field emission scanning electron microscopy

SEM/EDX, environmental scanning electron
microscopy with energy dispersive X-ray analysis

TEM/EELS, transmission electron microscopy with
electron energy-loss spectroscopy

Cryo-cutting device for EM sample preparation

Confocal laser raman microscopy

Light-, projection-, UV-, fluorescence-, polarization-,
scanning photometer microscopy/microspectro-
photometry, image analysis

Daten & Fakten — Facts & Figures

Equipment

Our analysing facilities and investigation methods
concentrate on the characterization of materials and
substances on a molecular level, on polymer analysis,
surface analysis, thermal, micro- and cellbiological
methods, textile testing, and hair cosmetical analyses.

Surface Analysis

SFM, scanning force microscopy

XPS, X-ray photoelectron spectroscopy
Profilometer

Ellipsometry

Surface energy, contact angle measurements
Streaming potential, particle sizer / zeta potential

Thermal Analysis

DSC, differential scanning calorimetry
ITC, isothermal titration calorimetry
TGA, thermogravimetric analysis
DMA, dynamic mechanic analysis
Thermooptical analysis

Miscellaneous

MALDI Time-of-Flight mass spectrometer

Stability analyser LUMiFuge

Fabric Hand (FAST, Kawabata)

OFDA, optical fibre diameter analysis

Materials testing, tensile, compression, hardness,
fatigue, etc.

Moisture sorptiometer

Fastness measurements

Colorimetry

lon conductivity

Laboratory Biosafety Level 2 containment

Cell culture laboratory: cytotoxicity, haemocompa-
tibility, seeding and cultivation experiments

Bioreactors (16 L, 42 L und 80 L)

Hair Cosmetical Analysis

Mechanical stability, stress/strain measurements of
single fibres

Bending stiffness, smoothness/softness of tresses

Wet and dry combability

Volume and body of hair tresses, curl retention

Moisture management, diffusion coefficients

Efficacy/stability of permwaving

Ageing phenomena

Microscopical analysis of fibres and fibre blends,
microsopic damage assessment of hair knots

Gloss/lustre

Irradiation tests — evaluation of the photooxidation of
keratin fibres or the effectiveness of light stabilizers

Distribution of dyestuffs or cosmetic ingredients in
hair cross-sections



Daten & Fakten — Facts & Figures

New Equipment and What it Can be Used for

Stability Analyser LUMiFuge

The Stability Analyser LUMiFuge provides us with the
objective classification and quantification of demixing
phenomena and with the easy and fast determina-
tion of stability and shelf-life of dispersions. It is the
instrument of choice for process optimization, quality
assurance and quality control as well as for process
control related research and development.

On the basis of the STEP -Technology, the device
determines simultaneously the demixing processes of
eight different diluted or concentrated suspensions/
emulsions. Even different sample cell types and phy-
sical references can be measured at the same time.

Measurement principles of the STEP-Technology.

Protein Production and Purification for Biointeractive Materials

In our DWI Biotechnikum we are equiped for produc-
tion and downstream processing which allows us to
produce recombinant proteins or enzymes starting
from a synthetic gene, resulting in a highly pure pro-
duct. The bioengineering bioreactors in scale of 16 L,
42 L and 100 L enable the production of proteins for
biointeractive materials in various expression hosts

12

(e.g. E. coli, B. subtilis or S. cerevisiae). Highlights in
downstream processing are cross-flow systems for
concentration and separation as well as cell disrup-
tion equipment (high-pressure homogenizer). The final
purification of proteins and enzymes in large scale is
performed with the AKTApilot using size exclusion,
affinity and ion exchange chromatography.



Rotary jet spinning

The new rotary jet spinning equipment offers an
attractive alternative to electrospinning for generating
mats of nano-scaled fibres. The so called force-
spinning process uses centrifugal forces for fibre
formation from both, polymer solutions and melts.
Apart from solution and melt conditions (e.g., polymer
concentration and melt temperature) influential key
parameters to control the resulting fibre geometry are
(i) rotational speed of the spinneret, (i) orifice size
and (i) distance between spinneret and collector.

Rotary jet spun fibres from PP (left) and PVDF (right)

Formulation Laboratory

Daten & Fakten — Facts & Figures

The possibility of spinning polymer solutions and
melts enables the formation of ultrafine fibres from
a big variety of polymers in all fields of application
demanding a high surface-area-to-weight ratio, e.g.,
filtration and catalysis.

The figures below show representative SEM images
of meltspun polypropylene fibres extruded at 16.000
rom and 230 °C and of PVDF-fibres solution spun
(16 wt.% in DMA/acetone, v/v) at 6.000 rpm.

The newly opened Formulation Laboratory at DWI is predestined for the preparation of polymer solutions, emul-
sions and synthesis of small colloidal particles by bottom-up or top-down methods. The Formulation Laboratory
is equipped by homogenizers like continuous flow sonicator, tip-sonicator and turrax homogenizers for prepara-
tion of polymer solutions or W/O or O/W emulsions. The Formulation Laboratory is equipped by milling devices
(freeze-milling, roll milling) for grinding of natural and synthetic materials to the nanoscale powders. The reactor
operating with Microfluidic Reaction Technology is used for the preparation of ultra-small functional colloids
(D<10 nm) by controlled precipitation in solution in the continuous operation mode.

13



Menschen - People
Mitarbeiter — Staff
Studierende — Students

Auszeichnungen — Awards

Gastwissenschaftler — Visiting Scientists

Garg-Stiftung — Garg-Foundation

Mitarbeiter

Leitung — Management
Prof. Dr. Martin Moller, Wissenschaftlicher Direktor
Prof. Dr. Alexander Boker, Stellv. Wiss. Direktor
T.D. Thanh Nguyen, Kfm. Direktorin (kommissar.)
Prof. Dr. Andrij Pich
Prof. Dr. Ulrich Schwaneberg
Prof. Dr.-Ing. Antje Spiess
Prof. Dr.-Ing. Matthias Wessling

Nachwuchsgruppen —

Junior Research Groups
Dr. Alexander Kiihne
Dr. Andreas Walther

Wissenschaftliche Mitarbeiter —
Scientific Staff

Dr. Pascal Buskens

Prof. Dr. Wim de Jeu (freelance)
Prof. Dr. Dan Eugen Demco

Dr. Barbara Dittrich

Dr. Meriem Er-Rafik

PD Dr. Marlies Fabry

Dr. Helene Freichels

Dr. Youri Gendel

Dr. Elisabeth Heine

Prof. Dr. Hartwig Hocker (freelance)
Dr. Robert Kaufmann

Dr. Helmut Keul

Dr. Andrea Korner

Prof. Dr. Rudolf Luitticken (freelance)
Dr. Jagadeesh Malineni

Dr. Ahmed Mourran

Dr. Karin Peter

Prof. Dr. Crisan Popescu

Prof. Dr. Igor Potemkin

Dr. Karola Schéfer

Dr. Thomas Schmidt

Dr. Kerstin Spornhauer

Dr. Helga Thomas

Dr. Walter Tillmann

PD Dr. Larisa Tsarkova

Dr. Murat Tutus
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Dr. Patrick van Rijn

Prof. Dr. Olga Vinogradova
Dr. Rostislav Vinokur

Dr. John Eric Wong

Dr. Luc Ubaghs

Dr. Xiaomin Zhu

Allgemeine Dienste — General Services

Offentlichkeitsarbeit Dr. Brigitte Kiippers

Verwaltung Doris Fuge
Hans Rainer Hamacher
Melanie Jahns
Christine Sevenich
Daniela Vitale

Einkauf Silke Scharfenberger*
Claudia Porschke
Anja Pelzer
Sekretariate Sabine Merx
Debora Schnabel
Angela Huschens
Bibliothek Regina Krause
Werkstatt Wilfried Steffens
Hausmeisterei André Ampen

Eunice De Matos
Netzwerk Ewgeni Stab

Nichtwissenschaftliche Mitarbeiter —
Non-scientific Staff

Marion Arndt-Schaffrath

Marion Connolly

Petra Esser

Claudia Formen

Ing. (grad.) Dagmar Ganssauge
Rita Gartzen

Klaus-Rainer Haas

Dipl.-Ing. Karen Hupfer-Kempkes
Renate Jansen

Angelika Kaiser

Alexandra Kopp

Silvia Meilhammer

* Elternzeit



Michaela Meuthrath

Birgit Mohr
Hubert Mohr
Sheila Moli

Brigitte Nellessen

Markus Nobis

Patrizia Pazdzior
Dipl.-Ing. Joachim Roes
Stephan Rutten
Franz-Josef Steffens

Bea Vo-Van

Auszubildende — Trainees

Marcella Blees

Katrin Klein

Sabrina Mallmann

Dirk Pullem
Lara Smolnik

Corinna Stork

Svenja Winterich

Fabian Wolter

Christine Zimmermann

Studierende — Students

M.Sc., M.Tech.
M.Sc.

M.Sc.

M.Sc.

B.Sc.

B.Sc.
Dipl.-Ing.
Dipl.-Biol.
Dipl.-Chem.
Dipl.-Ing. (FH)
B.Sc.
Dipl.-Chem.
Dipl.-Chem.
Dip.-Ing.
Dipl.-Chem.
M.Tech.
LM-Chem.
Dipl.-Chem.
Dipl.-Chem.

M.Sc.

M.Sc.
Dipl.-Chem.
M.Sc.

M.Sc.

M.Sc., M.Tech.
B.Sc.
Dipl.-Ing. (FH)
Dipl.-Chem.
B.Sc.
Dipl.-Chem.
cand.chem.
M.Sc.

M.Sc.

M.Eng.
cand.chem.

Garima Agrawal
Louay Alsamman
Naveed Anwar
Andreea Balaceanu
Sayantani Basu
Christian Thomas Bergs
Hans Breisig
Kristina Bruellhoff
Roland Briix

Daniel Biinger
Stefan Chang
Subrata Chattopadhyay
Debra Cortes
Justine Couthouis
Nadine Daleiden
Paramita Das
Nadine Dirks

Karla Dérmbach
Andrey Dolgopolov
Alexander Dubov
Joseph Faymonville
Igor Fajzulin
Carmen loana Filipoi
Dennis Go

Andrea Gotz
Manisha Gupta
Huang He

Daniel Heinze
Christian Herbert
Thomas Heuser
Stephanie Hiltl
Daniel Hintzen
Heidi Hock

Anita Hanna Hohn
Zhihua Hong

Veit Houben

Dipl.-Chem.
Dipl.-Ing. (FH)
M.Sc.
Dipl.-Chem.
M.Sc.

M.Sc.

M.Sc.
Dipl.-Chem.
B.Sc.
Dipl.-Chem.
M.Sc.
Dipl.-Chem.
Dipl.-Chem.
M.Sc.

M.Sc.

B.Sc.
Dipl.-Ing.
B.Sc.

M.Sc.
Dipl.-Chem.
Dipl.-Ing.
M.Sc.

B.Sc.
Dipl.-Chem.
Dipl.-Ing.
Dipl.-Chem.
M.Sc.

B.Sc.
Dipl.-Chem.
Dipl.-Chem.

M.Sc.

M.Sc.

M.Sc.

M.Sc.

M.Sc.
M.Techn.
M.Eng.
Dipl.-Chem.
Dipl.-Chem.
M.Sc.
Dipl.-Chem.
Dipl.-Chem.
B.Sc.

M.Sc.

M.Sc.
cand.chem.
B.Sc.
Dipl.-Phys.
M.Sc.
Dipl.-Chem.
cand.chem.
M.Sc.

M.Sc.
Dipl.-Chem.
M.Sc.
Dipl.-Chem.
Dipl.-Chem.
Dipl.-Chem.
Dipl.-Chem.
B.Sc.
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Emin Hrsic

Felix Jakob

Daniela John
Michael Kather
Christine Kathrein
Dominic Kehren
Sarah Klinkhart

Jan Knauf

Birgit Koch

Jens Kéhler

Artjom Konradi
Sebastian Kiihl
Juliana Kurniadi
Christian Lewin
Helin Li

Sarah Lingen

John Linkhorst
Chao Liang

Bernd Liebeck
Clemens Liedel
Tobias Lulf

Nina Lilsdorf
Sebastian Maal3
Ana Manova

Daniel Menne
Richard Meurer
Tayebeh Mirzaei Garakani
Stefan Mommer
Philipp Nachev-Wilke
Tsolmon Narangerel
Mai Thi Nguyen-Kim
Manuel Noack

Firat Ozdemir
Sabrina Otto
Volodymyr Palchyk
Hyunji Park
Sungjune Park
Huan Peng
Christian Pester
Thanh Phong Phan
Dazril Phua
Christian Bernhard Plum
Nicole Popp
Tatjana Repenko
Marina Juliane Richter
Claudia Rieser
Sarah Rohrbacher
Ruben Rosencrantz
Andrey Rudov
Kristin Riibsam
Markus Ruppel
Meike Schacht
Christine Schmitz
Paulo Schmitz
Dominik Schmitz
Maike Séhnen
Ricarda Schroder
Marco P. Schiirings
Bjoern Schulte
Alexander Schulz
Lina Schulze-Buxloh
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Margot Segers M.Sc. Thomas Wormann
M.Tec. Smriti Singh M.Sc. Lei Wu
Dipl.-Chem. Alexandru Stefanescu M.Sc. Yaodong Wu
Dipl.-Chem. Anja Stenbock-Fermor M.Sc. Patrick Wiinnemann
B.Sc. Thomas Tigges M.Sc. Hang Zhang
M.Sc. Rahul Tiwari M.Sc. Heng Zhang
M.Sc. Fuat Topuz M.Sc. Qianjie Zhang
M.Sc. Jose Guillermo Torres Rendon M.Sc. Yongliang Zhao
M.Sc. Tom Wagner M.Eng. Qingxin Zhao
M.Sc. Baochun Wang Yanlan Zheng
Dipl.-Chem. Huihui Wang M.Sc. Baolei Zhu
Dipl.-Phys. Christina Weber Dipl.-Chem. Jason Zografou
Dipl.-Chem. Thomas Weyand M.Sc. Thomas Zosel

Dipl.-Chem. Christian Willems

Auszeichnungen - Awards

Christine Kathrein Prof. Dr. Martin M&ller
Procter and Gamble Preis 2012 fiir den besten 7.2.2012, Cluj-Napoca/RO
Masterabschluss in Chemie der RWTH Aachen Ehrendoktor und Mitglied des Senats der Tech-
Springorum-Denkmiinze 2012 der RWTH Aachen nischen Universitat Cluj-Napoca

Chemiefonds-Stipendium des Fonds der Che-
mischen Industrie
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Garg-Stiftung — Garg Foundation

Die Summe der Einlagen der Garg-Stiftung betrug
zum 31. Dezember 2012 725.300 € zugliglich einer
Immobilie, auf die der Stifter den NieBbrauch hat.
Insgesamt erhielten bisher 77 junge Wissenschaftler
ein Garg-Stipendium. Aufgrund der Zinslage sind die
Finanzierungsmaglichkeiten der Stiftung leider etwas
zuriickgegangen. Im Jahr 2012 wurden vier Stipendi-
aten mit Stiftungsmitteln untersttitzt:

Rajeev Ranjan
Dr. B.R. Ambedkar Universitat, Agra/IN

Qianjie Zhang
Donghua University, Shanghai/CN

As at December 31, 2012, the total assets of the
Garg Foundation amounted to 725.300 € in addition
to a real property the beneficial interests of which
belong to the donor. Due to the currently low interest
rates, the sponsoring possiblities of the Foundation
unfortunately decreased. Up to now, 77 young scien-
tists were sponsored by the Garg Foundation. In the
year of 2012, four scholarships were awarded:

Chi Zhang
Donghua University, Shanghai/CN

Himanshu Charan
Indian Institute of Technology, Roorkee/IN

Gastwissenschaftler — Visiting Scientists

Chi Zhang
Donghua University, Shanghai/CN
(9/2011-8/2012)

Qianjie Zhang
Donghua University, Shanghai
(China Scholarship Council, 9/2011-8/2012)

Nazli Kadriye Ozlem
Hacettepe University, Ankara/TR
(Erasmus Scholarship, 10/2011-8/2012)

Basak Kanya
Hacettepe University, Ankara/TR
(Erasmus Scholarship, 10/2011-8/2012)

Xunda Feng
MPI fur Dynamik und Selbstorganisation, Gottingen
(EU Hierarchy, 3/2012-4/2012, 9/2012-10/2012)

Danko Abramiuc
Technical University “Gheorghe Asachi” lasi/RO
(EU Quantumdoc, 4/2012-8/2012)

Himanshu Charan
Indian Institute of Technology, Roorkee/IN
(5/2012-7/2012)

Taras Voronchak
Lviv Polytechnic National University/UA
(DAAD-Stipendium, 6/2012-11/2012)

Alexey Sizov
Lomonosov Moscow State University, Moskau/RU
(EU Hierarchy, 7/2012-9/2012)

Pavel Chapala
Mendeleyev University, Moskau/RU
(DAAD/IAESTE-Stipendiat, 7/2012-8/2012)

Dmitry Kolomytkin
Lomonosov Moscow State University, Moskau/RU
(8/2012-10/2012)

Dr. Carmen-Mihaela Popescu
+Petru Poni* Institut fiir Makromolekulare Chemie,
Ruminischen Akademie, lasi/RO
(PERFORM-ERA-Stipendiatin, 9/2012-12/2012)

Dr. Ana-Maria Grigoriu
Technical University “Gheorghe Asachi” lasi/RO
(PERFORM-ERA-Stipendiatin, 9/2012-12/2012)

Dr. Roman Nebesnyi
Polytechnic National University Lviv/UA
(10/2012-12/2012)

Fumiaki Shima
Osaka University/JP
(Graduiertenkolleg SeleCa, 11/2012-12/2012)



Interaktive Materialien

Im Zentrum unseres Interesses steht die Erforschung
JInteraktiver Materialien®. Die Entwicklung aktiver
und interaktiver Materialeigenschaften ist ein neues
Grenzgebiet der Forschung, das polymerwissen-
schaftliche Ansétze beinhaltet, aber sowohl metho-
disch als auch in seiner Zielsetzung neue Schwer-
punkte setzt.

Nach dem Vorbild der Natur sollen die interaktiven
Materialien ihre Eigenschaften in Wechselwirkung mit
der Umgebung andern und den jeweiligen Erforder-
nissen anpassen. Ein interaktives Material adaptiert
sich an eine neue Umgebung und erhélt dadurch eine
aktive Funktion. Diese chemische und physikalische
Reaktivitat soll zudem Umwelt- und insbesondere
Wasser-konform sein.

Konkret beinhaltet das Forschungskonzept ,Inter-
aktive Materialien“ auch die Entwicklung neuartiger
biohybrider und wasserbasierter Hochleistungs-
materialien, die nicht nur aus wissenschaftlicher Sicht
interessant sind, sondern auch wirtschaftlich in vielen
Bereichen eine zunehmend bedeutendere Rolle spie-
len werden. Grundlage ist ein stark fortentwickeltes
Verstandnis molekularer und tibermolekularer Mecha-
nismen in Biologie, Medizin, Physik, Chemie und den
Ingenieurwissenschaften, das es erméglicht, die Ma-
terialfunktionalitit zu immer komplexeren Eigenschaf-
ten und damit wesentlich umfassenderen Fahigkeiten
zu erweitern. In der Reihe von Konstruktions— tiber
Funktions— zu intelligenten Materialien bildet hier die
Fahigkeit zur aktiven Anpassung und Interaktivitét eine
zentrale Herausforderung der modernen Material-
forschung.

Innovation & Translation

Die Entwicklung neuartiger biohybrider und wasser-
basierter Hochleistungsmaterialien ist nicht nur von
wissenschaftlichem Interesse sondern wird zuneh-
mend eine bedeutende wirtschaftliche Rolle spielen,
insbesondere in den folgenden Bereichen:

- Biomedizinische Technik
- Energie und Ressourcen, Nachhaltigkeit
- Mobilitat und Lebensraum
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Interaktive Materialien — Interactive Materials
In the Pipeline (selected examples)

Projekte — Projects

Interactive Materials

Research at DWI is focused on the investigation of
“Interactive Materials". The development of active
and interactive material properties is a new frontier
area of research which comprises polymer scientific
approaches but also emphasizes on new key aspects
- methodically as well as regarding the objectives.

To mimic nature, such interactive materials conti-
nuously change and adapt their properties to the
respective demands of the environment. In turn, the
respective environment induces the material to be-
come transformed from an inactive to an active state.
Moreover, it is important that this physicochemical
reactivity be environmentally friendly and especially
compatible with water.

The research concept “Interactive Materials* inclu-
des, in particular, the development of novel biohybrid
and water-based high-performance materials. Such
materials and active properties are however not only
interesting from a scientific point of view, but will also
reach profound economic impact and will play an
increasingly greater role in many fields. The strongly
advanced understanding of molecular and supra-
molecular mechanisms in biology, medicine, physics,
chemistry and engineering is the basis to enable
researchers to expand material properties to increa-
singly complex and advanced functionalities. Within
the progression from construction materials via func-
tional to intelligent materials, the capability for active
adaptation and interactivity is an essential challenge
of modern materials research.

Innovation & Translation

Not only is the development of novel biohybrid and
water-based high-performance materials of scientific
interest but it is also increasingly important from an
economic perspective, in particular, in the fields of

- Biomedical Engineering
- Energy and Resources, Sustainability
- Mobility and Living Space



Vor diesem Hintergrund richtet sich die Organisation
der DWI-Forschung darauf, Grundlagenforschung mit
Nutzungskonzepten zu verbinden. Ziel ist die vorwett-
bewerbliche Aufklarung und Entwicklung der Anfor-
derungen, die sich fiir die Umsetzung grundlegender
Erkenntnisse in ein Anwendungskonzept ergeben.
Hierfiir unterhélt das DWI ein ausgepragtes Netzwerk
mit Firmen und anderen Forschungseinrichtungen.

Die Hauptarbeitsrichtungen des DWI sind in fiinf For-
schungsprogrammen organisiert, die wir im folgenden
kurz vorstellen und mit kurzen Highlight-Berichten
exemplarisch ausfiihren.

Synthiofluidics — Mikrophasen- und mikroflui-
disch kontrollierte Synthesen und Prozesse

Das Forschungsprogramm Synthiofluidics ist me-
thodisch ausgerichtet. Es befasst sich mit mikro-
phasen- und mikrofluidisch kontrollierten Synthesen
und Prozessen. Reaktionsrdume und der molekulare
Transport werden kontrolliert, um die in den Reakti-
onsraumen ablaufenden Prozesse und so die Eigen-
schaften der Syntheseprodukte gezielt zu steuern.
Das Programm verbindet Verfahren zur Kontrolle

der reaktionskontrollierten Phasensegregation und
Synerese (innere Kontrolle der Fluss- und Transport-
prozesse) mit Mikrofluidischen Entwicklungen (duBere
Steuerung der Fluss- und Transportprozesse).

Es werden drei Schwerpunkte verfolgt: Zum ei-

nen werden Dispersionen und Emulsionen fir die
Erzeugung kleiner Teilchen, Hohlkdrper und Mikro-
gele eingesetzt, wobei der Schwerpunkt auf der
Stabilisierung und Kontrolle der Dispersionen

durch die Reaktionsfiihrung und maBgeschneiderte
grenzflachenaktive Substanzen liegt. Zum anderen
werden mikrofluidische Verfahrenstechniken gezielt
weiterentwickelt, um insbesondere den Zugang zu (i)
groBen, sehr einheitlichen Teilchen, (ii) zu sehr kleinen
Kern-Schale-Teilchen und (i) zu komplex aufge-
bauten anisotropen Mehrkomponententeilchen zu
ermoglichen. Der dritte Schwerpunkt richtet sich auf
enzymkatalysierte Umsetzungen insbesondere auch
in Emulsionen und Dispersionen.

Aqua Materials = Wasserhaltige und aus
waéssriger Losung gebildete Materialien,
Chemie in wéssrigen Systemen

Mit dem Begriff ,Aqua Materials" bezeichnen wir
wasserhaltige und aus Wasser gebildete Materialien.
Anders als das methodisch ausgerichtete For-
schungsprogramm Synthiofludics, richtet sich Aqua
Materials primér auf Eigenschaften und Funktionen,
chemische Funktionalisierbarkeit und statische sowie
dynamische Selbstorganisation aus, alles als Grund-
stock zur Bildung funktionaler Materialien.

Im ersten Teil dieses Forschungsprogramms befassen
wir uns mit der Entwicklung eines Chemiebaukastens,
um einzelne Bausteine wie Prapolymere, proteinische
Komponenten und funktionale Nanoteilchen in wéss-
riger Lésung oder bei der Abscheidung aus wassriger
Lésung miteinander verbinden zu kdnnen.

Themen — Topics

According to this background, we combine challen-
ges from fundamental research with application con-
cepts. Pre-competitive knowledge and requirements
which are necessary to transfer basic findings into
practice are being developed. Here, DWI benefits
from an extensive network with companies and other
research institutions.

The principle research areas of DWI are organized in
five research programs which are shortly introduced
now and illustraded with some exemplary highlight
reports.

Synthiofluidics — Microphase- and microflui-
dic-controlled syntheses and processes

The Synthiofluidics research program is concerned
with the methodological development of micro-
phasic and microfluidically controlled syntheses

and processes. We adjust the reaction processes

by designing microscale reaction containers and by
controlling molecular transport at the reaction site to
finely tune the desired properties of the resulting pro-
ducts. This is done by combining reaction controlled
phase segregation and syneresis effects, which allow
internal control of transport processes, with micro-
fluidic engineering, which allows external control of
transport processes.

We focus on three areas: First, dispersions and emul-
sions are used to generate small particles, hollow
spheres and microgels. We emphasize on stabiliza-
tion and control of dispersions via reaction-control or
by tailoring interfacially active substances. Secondly,
we engineer microfluidic process to gain to (i) large,
very uniform particles, (i) very small core-shell-par-
ticles and (iii) complex anisotropic multicomponent
particles. In the third area we focus on emulsions
and dispersions to improve and taylor novel enzyme
catalyzed conversion systems.

Aqua Materials — Water-containing materials
formed from aqueous solution, chemistry in
aqueous systems

As ,Aqua Materials" we define water-containing

and water-born materials. In contrast to the metho-
dically-oriented research program Synthiofluidics,

the research program Aqua Materials is focused on
properties and functions, chemical functionalization
and static and dynamic self-assembly as a method for
design of functional materials.

In the first area of this program we focus on the
development of a chemical toolbox by synthesis of
building blocks like prepolymers, proteins and functio-
nal nanoparticles that can be conjugated in controlled
way in aqueous solution or by controlled precipitation
from aqueous phase.

In the second area we concentrate on the design of
complex hierarchically structured systems and func-
tional materials by fluid engineering at interfaces and
surfaces or self-assembly in water.
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Im zweiten Teil dieses Forschungsprogramms
konzentrieren wir uns darauf, durch die entwickelten
chemischen Transformationen selbst, sowie liber
Fluid-Engineering an Grenz-/Oberflachen und ins-
besondere Selbstorganisation in Wasser komplexe
hierarchisch strukturierte Systeme und funktionale
Materialien zu entwickeln.

Functional Films and Surfaces —
Oberflachenbestimmte Funktionalitéat

Dieses Forschungsprogramm richtet sich auf die
kontrollierte Strukturierung und Funktionalisierung von
Oberflachen. Materialien interagieren tber ihre Ober-
flachen und Grenzflachen, die damit deren Funktio-
nalitdt und die Anwendungseigenschaften in hohem
MaBe bestimmen. Eine besondere Herausforderung
bildet die gezielte Anordnung der Funktionalitaten
zueinander. So kann ein biohybrider Baustein nur
dann seine volle Funktionalitat entfalten, wenn er sich
in einer dafiir geeigneten funktionalen Umgebung
befindet.

Die Herausforderung besteht hier in der exakten
lateralen und topologischen Strukturierung und
Funktionalisierung von Oberflachen mit zur Litho-
graphie alternativen Selbstorganisations-Verfahren.
Diese erfordern eine genaue zeitliche und raumliche
Steuerung des Wechselspiels enthalpischer und
entropischer Krifte auf der Nanometerskala.

Die somit erhaltenen lateralen Oberflachenstrukturen
kdnnen wiederum als Templat zur Anordnung von
Partikeln dienen, die liber ihre spezifischen Eigen-

schaften die Funktionalitit der Oberfliche bestimmen.

Die neuen Ansétze zur Partikelanordnung werden
genutzt, um hierarchische Strukturen mit multifunkti-
onalen und multistabilen Eigenschaften aufzubauen.
Ziele sind eine Schaltbarkeit der Oberflacheneigen-
schaften, Responsivitat auf externe Stimuli sowie eine
kontrollierte biologische Aktivitét.

Transport and Exchange Systems —
Separations- und Reaktionskontrollierende
Systeme und Prozesse

Langfristiges Ziel des Forschungsprogramms
Transport and Exchange Systems ist es, die simple
Funktionalitdt heutiger technischer Membranen, die
auf einer molekiilgréBenbasierten Trennung basie-
ren, zu erweitern. Durch die Integration funktioneller
und bio-inspirierter molekulare Wechselwirkungen

in einer ansonsten wechselwirkungsarmen, raumlich
wohl-definierten Membranmatrix soll der schnelle
und selektive Transport chemisch &@hnlicher Molekiile
erhoht werden.

Zielfiihrende Strategien sind z. B. die Beeinflussung
des heutigen Membransyntheseprozesses, der auf
dem Selbstorganisationsprinzip einer phasentren-
nenden makromolekularen Lésung beruht, oder z. B.
neue Nanofabrikations- und Funktionalisierungsstra-
tegien, die auf Kompositarchitekturen mit kontrol-
lierten, natur-inspirierten Porositatsmorphologien
und Oberflachenfunktionalitdten basieren. Dabei
bietet der Einbau molekularer Funktionstrager in die
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Functional Films and Surfaces -
Surface-controlled functionality

This research program is aimed at the controlled
structuring and functionalization of surfaces. Materials
interact via their surfaces and interfaces which both
influence their functionality and properties to a large
extent. Consequently, a biohybrid building block may
only reach its full potential in a suited environment.

The challenge hereby is the precise lateral and topo-
logical structuring and functionalization of surfaces

by means of self-assembly. These require defined
temporal and local control over entropic and enthalpic
interactions on the nanometer-scale.

The resulting lateral surface structures can in turn

be used as templates for particle assembly which
influence the functionality of respective surfaces by
means of their specific properties. Novel approaches
for particle assembly are employed to construct
hierarchical structures with multi-functional and multi-
stable properties. Goals are switchability of surface
characteristics, responsiveness towards external
stimuli, and controlled biological activity.

Transport and Exchange Systems —
Separation- and reaction-controlling systems
und processes

The long term goal of the research program on
Transport and Exchange Systems — Separation and
reaction-controlled systems and processes is to
extend the bare functionality of today‘s membranes
that are technically based on molecular size separa-
tion. By integrating functional as well as bio-inspired
molecular interactions in an otherwise low-interacting,
spatially well-defined membrane matrix, rapid and
selective transport of chemically similar molecules
can be achieved.

Targeted strategies such as the influence of the
membrane synthesis process, which is currently
based on the self-organizing principle of a phase-
separating polymer solution, or for example, new
nanofabrication and functionalization, could be based
on composite-architecture with controlled, nature-in-
spired porosity morphology and surface functionality.

Here, the introduction of molecular functionalities
provides support in the membrane matrix for acces-
sing novel molecular separation concepts that are

no longer based solely on size exclusion, but, as in
nature, on ionic and hydrophobic interactions. Forth-
coming applications of functional membranes are
towards sustainable and safe water production, low
energy separation processes, membranes in energy
production and storage, as well as membranes in bio-
medical applications.



Membranmatrix Zugang zu neuartigen molekularen
Trennkonzepten, die dann nicht mehr lediglich auf
GroBenausschluss beruhen, sondern explizit wie in
der Natur ionische und hydrophobe Wechselwir-
kungen einbeziehen.

Sich derzeit sehr stark entwickelnde Anwendungs-
felder der funktionellen Membranen sind die nach-
haltige und sichere Wasserproduktion, energiearme
Trennprozesse, Membranen in der Energieproduktion
und -speicherung sowie Membranen in bio-medizi-
nischen Anwendungen.

Biointerface and Biohybrid Systems —
Biohybride Systeme und Kontrolle biolo-
gischer Reaktionen im Materialkontakt

Zentrale Punkte dieses Forschungsprogramms sind
zwei Grundgedanken:

1. Durch die Einbindung biologischer Bausteine wie
Enzyme, Membran- und Signalproteine in synthe-
tische Konstrukte kann die hochspezifische Funktio-
nalitét dieser Komponenten wie katalytische Aktivitat,
selektive Transporteigenschaften sowie moleku-

lare Erkennung und Schaltbarkeit fiir synthetische
Materialien genutzt werden. Biotechnologische und
enzymatische Synthesen ermdglichen es zunehmend,
auch modifizierte Biomakromolekiile bereitzustellen.
Diese Funktionsbausteine kénnen in kleinen Anteilen
mit synthetischen Polymeren verkntipft und fir eine
bestimmte Materialanwendung optimiert und weiter-
entwickelt werden. Damit kann das Primat der Natur
auf hochprazise Strukturen fur die Entwicklung aktiver
Materialien erschlossen werden.

2. Beim Kontakt von Proteinen, lebenden Zellen und
Mikroorganismen mit Materialoberflaichen werden
sowohl unspezifische als auch hochspezifische Re-
aktionen ausgel@st. Beispiele sind die Denaturierung,
die Blutkoagulation aber auch die Zelladhésion, die

Beeinflussung der Zellmotilitdt und die Biofilmbildung.

Uber die nano- und mikrostrukturierte Ausriistung von
Materialoberflachen mit biologischen Komponenten
werden Ansétze verfolgt, Uber die Biokompatibilitat
hinaus spezifische biologische Antworten auf solchen
biomimetischen Oberflachen zu erzeugen.
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Biointerface and Biohybrid Systems -
Biohybrid systems and control of bioreactions
in material contact

Essential points of this research program are two
keynotes:

1. Via integration of biologic building blocks like en-
zymes, membrane and signal proteins into synthetic
constructs the highly specific functionality of these
components, e.g. catalytic activity, selective transport
properties, molecular recognition and switchability
can be exploited for synthetic materials. Fermentation
and enzyme catalyzed synthesis more and more allow
the preparation also of modified bio-macromolecules.
These functional building blocks can be attached in

a small proportion to synthetic polymers and can be
optimized and developed further for a special material
application. Therewith, the primacy of nature on highly
precise structures can be made accessible for the
development of active materials.

2. Upon contact of proteins, living cells and micro-
organisms with material surfaces as well unspecific
as highly specific reactions are triggered. Examples
are denaturation, blood coagulation and also cell
adhesion, impact on cell motility and biofilm generati-
on. Via nano- and micro-structured finishing of materi-
al surfaces with biologic components we pursuit
approaches to provoke specific biologic answers on
such biomimetic surfaces which are beyond biocom-
patibility.
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IN THE PIPELINE

Polymer particles and microgels

Polymer particles constitute an ideal class of building
blocks for hierarchically assembled and complex
materials. As a result, these materials find application
in drug-delivery, toxin-scavenging and as switchable
pores in membranes. Novel emulsion-, precipitati-
on- and dispersion processes will be developed to
achieve defined and narrow particle size distribution
and to exactly tune-in the desired properties, such

as hard- and softness and extremely large and small
size. As an example, monodisperse semi-conducting
polymer particles of sub-micrometer size have
recently been presented (see Fig. 1d,e). Further-
more, microfluidic processes can also be applied to
obtain microgel particles of the same size. Within the
framework of the SFB 985 “Functional Microgels and
Microgel Systems”, we are developing microfluidic
parallelization processes for example in microfluidic
and hollow-fiber membranes to scale-up the through-

and out-put of the particle synthesis. Microfluidic
droplets can be used as templates to add complex
structure, compartments and nano-sized domains to
particles. For example, particles with compartments
are prepared by applying controlled precipitation
polymerization, which produced core shell particles.
Subsequently, the shells can be laden selectively with
magnetic nanoparticles, as shown in Fig. 1b.

A similar class of microgel particles carrying hydroxy
apatite particles can be injected in-vivo to support
bone reconstruction (see Fig. 1c). Particle properties
can be tuned by controlling reaction-conditions and
by using surface-active compounds. To obtain a com-
prehensive understanding of physical process inside
of microfluidic- and continuous-flow reactors we are
studying the interfacial slip-conditions using experi-
ments as well as modeling and simulation.

Figure 1: (a) Droplet-formation inside of microfluidic channels. The droplets act as templates for the synthesis of microgel
particles. (b) Core-shell microgel comprising nano-compartments. The inset shows a microgel with magnetic nanoparticles
exclusively situated in the particle's core. (c) Hydroxyapatite nanoparticles inside of microgel carriers for injectable bone-
marrow replacement and repair. The inset shows a magnified apatite functionalized particle. (d) Synthetic mechanism for
the dispersion polymerization of conjugated polymer particles. (e) Micrograph of a colloidal crystal composed of conjugated
polymer particles. The inset shows fluorescing dispersions of these particles. (f) Schematic model for the slip-processes
taking place at the channel walls of fluidic devices; no-slip condition is achieved through trapping of air-bubbles at the inter-
face of surface-structurized walls.

(1) A.J.C. Kiihne, M.C. Gather, J. Sprakel, ,Monodisperse Conjugated Polymer Particles by Suzuki-Miyaura Dispersion Poly-
merization“ Nature Communications 2012, DOI: 10.1088/ncomms2085, (2) S. Schachschal, A. Pich, H.-J. Adler, ,Aqueous
Microgels for the Growth of Hydroxyapatite Nanocrystals®, Langmuir 2008, 24, 5129, (3) A.V. Belyaev, O.l. Vinogradova,
,Electro-osmosis on anisotropic super-hydrophobic surfaces” Phys. Rev. Lett. 2011, 107, 098301. (4) O.l. Vinogradova, A.V.
Belyaev, ,Wetting, roughness and flow boundary conditions® J. Phys.: Condens. Matter. 2011, 23, 184104, (5) C. Kunert, J.
Harting, O.l. Vinogradova, ,Random-Roughness Boundary Conditions” Phys. Rev. Lett. 2010, 105, 016001. (6) T. Ruhland,
P. Reichstein, A. Majewski, A. Walther, A.H.E. Miiller; Superparamagnetic and fluorescent thermo-responsive core-shell-
corona hybrid nanogels with a protective silica shell; J. Coll. Interf. Sci. 2012, 374, 45.
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Light-switchable vesicles from liquid-crystalline
homopolymer-surfactant complexes

Polymer vesicles, or polymersomes, attract increa-
singly growing interest due to the various applications
ranging from cosmetics to drug delivery. At DWI a
novel concept of polymersome fabrication based on
non-stoichiometric complexation of a polybase with
an amphiphilic ligand bearing a sulfonic acid group
has been developed. The structure of the complex

in the vesicles was found to be similar to that in the
bulk, where polymer backbones are sandwiched
between the bilayers formed by the ligand molecules.
In contrast to conventional polymersomes formed by

block-copolymers, the polymer backbones in the ve-
sicle walls are largely parallel to the surface. This can
contribute to their high mechanical stability. The large
amount of remaining free binding sites in this system
makes it possible to additionally incorporate different
functional molecules into the vesicles. Furthermore,
the collapse of the polymersome can be induced by
UV-irradiation due to the trans-to-cis transition of the
azo-groups, which leads to the isotropization of the
layered structure. This feature could make this system
promising for the controlled delivery applications.

Figure 2: Formation of vesicles from a non-stoichiometric polymer complex (up) and their UV-induced collapse (down).

L. Li, M. Rosenthal, H. Zhang, J. J. Hernandez, M. Drechsler, K.H. Phan, S. Riitten, X. Zhu, D. A. Ivanov, M. Méller, Light-
Switchable Vesicles from Liquid-Crystalline Homopolymer-Surfactant Complexes. Angew. Chem. Int. Ed. 2012, 51, 11616-

11619.
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Janus particles and hydrophobines

Janus particles form a unique class of colloidal parti-
cles because of their asymmetric compartmentaliza-
tion (Fig. 3). Due to their unusual bifunctionality these
particles offer the possibility to be used as building
blocks for interactive materials, thereby rendering
them interesting components for the DWI. In addition
to spatially confined and non-interfering surface func-
tionalities, such particles can also carry the informati-
on for self-assembly (Fig. 3c).

In the past, we not only developed various methods
for the controlled synthesis of such particles, but also
invested a great deal into studying their self-assem-
bly. Due to their broken symmetry such particles can
be utilized for the preparation of directional self-
assembled structures, as highly specific biosensors
with spatially separated sensing and macroscopic
detection as well as for self-propelling particles and
for stabilization and orientation of interfaces. The
latter is highly interesting for technological applica-

tion. Janus particles are unique among particle-based
surfactants as they combine the Pickering-Effect,
which is typical for homogeneous particles, with the
amphiphilicity known from molecular surfactants. We
study their behavior with relevance to applications in
the stabilization of emulsions and for encapsulation
technology. We focus fundamental studies on under-
standing how different particle cores (hard inorganics
vs. soft microgels), surface functionalities, sizes and
dimensions influence the interfacial activity using
pendant drop tensiometry (Fig. 3d,e).

Besides artificial inorganic and polymeric Janus parti-
cles, DWI also investigates biobased Janus particles
such as hydrophobines from fungi (Fig. 3b). Recent
simulations and experiments showed that their high
surface activity and the ability to organize ions for
crystal growth can be utilized to facilitate biominera-
lization.

Figure 3: (a) Spherical, cylindrical and disc-shaped Janus particles. (b) Hydrophobines with hydrophobic patch (green,
provided by Markus Linder, VTT, Helsinki). (c) Self-aggregation of Janus particles with asymmetric hemispheres with different
solvent selectivity. (d) Simulation of the interfacial adsorption of different Janus- and homogeneous particles (top left) in
block copolymer bulk. (e) Superior interfacial adsorption of Janus-cylinders, determined by the pendant drop method. Longer
Janus-cylinders facilitate greater reduction of the interfacial tension. Comparison with core-shell-cylinders (red) shows a
significantly higher interfacial activity of phase-separated Janus-cylinders.

(1) A. Schulz, M. Fioroni, M.B. Linder, A. Nessel, M. Bocola, T. Subkowski, U. Schwaneberg, A. Béker, F. Rodriguez-

Ropero “Exploring the mineralization of hydrophobins at a liquid interface” Soft Matter 2012, doi: 10.1039/C2SM26428E.
(2) A. Schulz, B.M. Liebeck, D. John, A. Heiss, T. Subkowski, A. Béker “Protein-Mineral Hybrid Capsules from Emulsions
Stabilized with an Amphiphilic Protein” J. Mater. Chem., 2011, 21, 9731. (3) L.-T. Yan, N. Popp, S.-K. Ghosh, A. Béker
“Self-Assembly of Janus Nanoparticles in Diblock Copolymers* ACS Nano 2010, 4, 913. (4) A. Walther, A. Miiller ,Janus
Particles: Synthesis, Self-Assembly, Physical Properties and Applications” Chem. Rev. In revision. (5) Gréschel, A. H.;
Walther, A.; Lébling, T., I.; Schmelz, J.; Hanisch, A.; Schmalz, H.; Miiller, A. H. E.: “Facile, Solution-Based Synthesis of
Soft, Nanoscale Janus Particles with Tunable Janus Balance”, J. Am. Chem. Soc., (2012), 134, 13850 (6) Ruhland, T.;
Gréschel, A.; Walther, A.; Miiller, A.H.E.: Janus Cylinders at Liquid-Liquid Interfaces, Langmuir 27, 9807 (2011). (7) Laak-
sonen, P.; Walther, A.; Malho, J.-M.; Kainlauri, M.; Ikkala, O.; Linder, M. B.: Genetic Engineering of Biomimetic Nanocompo-
sites Using Diblock Proteins, Graphene and Nanofibrillated Cellulose, Angew. Chem. Int. Ed. 50, 8688 (2011) (8) Walther,
A.; Barner-Kowollik, C.; Miiller, A. H. E.Mixed, Multicompartment or Janus micelles: A Systematic Study of bis-hydrophilic
thermo-responsive block terpolymers, Langmuir, 26, 12237 (2010) (9) Walther, A.; Drechsler, M.; Abetz, V; Miiller, A. H. E.:
Self-Assembly of Janus Cylinders into Hierarchical Superstruc-tures, J. Am. Chem. Soc., 131, 4720 (2009)
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Flexible linkers and solubility switchers based on

azetidinium-groups

Reaction of epichlorohydrin with piperazine in water
results in an azetidinium linker, whereupon the sym-
metric piperazine is transformed in a non-symmetric
reactive reagent able to bind one equivalent of an
amine. After addition of the first amine building block
the amino-chlorohydrin is converted in a cascade
reaction enabeling the second azetidinium group

to bind a second amine building block. By stoichio-
metric control two amine building blocks of different
polarity can be combined to form an amphiphilic
molecule. Besides being used as a functional coupler
in water as solvent this molecule was used to solu-

bilize amino-telechelic PolyTHF aqueous dispersion
to form perfect polymer solution (Figure 4). These and
similar polymers show increased adhesion to surfaces
of different polarity with high permanency caused by
(i) interaction with the surface (ionic and hydropho-
bic interaction combined with covalent binding) and
(i) by crosslinking of the polymer film. Furthermore,
active molecules and particles can be immobilized
within the polymer film. This way, functional sur-

faces can be obtained as for example antimicrobial
surfaces.

Figure 4: Conversion of amino telechelic PolyTHF with an
azetidinium-heterolinker based on piperazine and epichloro-
hydrin. Due to the hydrophilic azetidinium groups attached
to the hydrophobic PolyTHF the solubility of the amphiphilic
polymer changes. After coating of surfaces and cross linking
the modified polymer becomes hydrophobic again.

(1) Patent: 1216638.5 “Textile Treatment Compounds and Compositions”, Inventors: S. Chattopadhyay, H. Keul, M. Méller,
M. Durka and J. Budzynski Filing date: 18 September 2012. (2) S. Chattopadhyay, H. Keul, M. Méller “Synthesis of azeti-
dinium functionalized polymers using a piperazine based coupler” Macromolecules 46(3), 638-646 (2013). (3) S. Chatto-
padhyay, H. Keul, M. Méller “Functional Polymers, Bearing Reactive Azetidinium Groups: Synthesis and Characterization”

Macromol. Chem. Phys. 2012, 213, 500.
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Optomechanical hydrogel pump

Materials that convert electromagnetic energy in
mechanical work are basis for building microscopic
mechanical system. Hydrogel with a critical solution
temperature readily undergoes a reversible volu-

me changes in response to temperature. The gel
swells and expands in water while above the critical
solution temperature they become insoluble: water
is displaced in a syneresis process from the polymer
network. Composite materials consisting of respon-
sive hydrogel and gold-nanoparticle are not only
sensitive to temperature, but also to light radiation. In
particular, illumination at the adsorption band of gold
nanoparticle excites surface plasmons and subse-
quently heats the nanoparticles. This will bring the gel
at a temperature above the critical solution tempera-
ture, thereby causing the displacement of water from
the network and leads to a volume contraction. This

process is fast, efficient and reversible, so that a local
and temporal control of the actuation amplitude of the
hydrogel could be achieved, provided that the gold
nanoparticles are adequately small and well disper-
sed. However, as the gold nanoparticles become
smaller, their plasmon resonance is low, and thus the
heating effect. A significant increase of the plasmon
resonance can be achieved by the use of gold na-
norods instead of spherical particles. Accordingly, a
composite hydrogel can be produced that integrates
reversible photoswitching with unprecedented effec-
tivity. This concept may find application for example
in microfluidics. For instance, as a Ratchet-Pump in
which the wall of the channel features a saw-tooth
structure. Asymmetry combined with reversible con-
traction/expansion of the channel wall induces a flow
which allows dragging the dispersed particles.

Figure 5: (a) Scheme shows the stimuli-response of a network of hydrogel composite undergoing a transition from a swollen
state to a contracted one. Water molecules are shown as small dots. (b) TEM image of the gold nano-rods. Inset shows
absorption spectrum of the gold nanorods in aqueous dispersion. The two absorption maxima are the two resonant plas-
mon modes. (c) and (d) microfluidic device with a saw tooth-shaped channel walls made from the hydrogel gold nanorods
composite. In (c) water is displaced from the hydrogel and the channel are contracted (d) correspond to the swollen state.
The channel functions as a ratchet pump in which the hydrogel state is remotely modulated, asymmetry lead to directional

transport of particles through the channel.
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Guiding the structure formation and long-range
orientation in thin films of block copolymers

The structure formation in thin films of microphase-
separated block copolymers can be effectively guided
into hierarchically or highly ordered surface patterns
by the surface fields, geometric and topographic
confinement, as well as by external fields (such as
electric filed). Our recent systematic studies on

the effect of internal fields (surface and interfacial
energies) (Figure 6a) [1], as well as of external
electric field (Figure 6b) [2-3] brought insights into
the understanding of the mechanisms of the guided
structure formation and orientation in nano-structured
films. The developed principles can be further applied
to polymer materials in general as well as to block
copolymers-based hybrid composites which are
selectively loaded with nanoparticles [3-4].

Uniform orientations of microdomains and long-range

lateral order with low or even vanishing densities of
defects are the prerequisites for applications in nano-
technology. To meet these requirements, we utilized
an in-plane electric field to achieve a macroscopic
long-range order and evaluated underlying mecha-
nisms [2-4]. The experimental results are widely
supported by theoretical modeling and simulations.

As another effective approach towards block
copolymer-assisted nano-patterns we used non-
lithographically pre-structured substrates with linear
or square patterns (Figure 6¢) to guide the micro-
phase separation into hierarchical structures which
multiplicate the initial pattern on the substrate (Figure
6¢) [5-6]. Importantly, such structures can be further
processed towards topographically and chemically
patterned surfaces.

Figure 6. (a) Scanning force microscopy (SFM) phase images of surface structures in solvent- annealed films of polystyrene-
b-polybutadiene di- and triblock copolymers. The development of non bulk perforated lamella (PL), upstanding cylinders (Cg)
and lying cylinders (Cj) shows clear dependence on the film thickness and on the molecular architecture. (b) Large scale
scanning force microscopy (SEM) image of a thin film of lamella-forming polystyrene-b-poly(vinyl pyridine) which has been
subjected to electric field and solvent vapor annealing. Insets are 3D reconstruction of SFM images revealing the alignement
mechanisms at a particular spot. (c) Scheme of the fabrication via molding of a topographically structured substrate with a
squared pattern and the surface structures in thermally annealed films of polystyrene-b-polybutadiene diblock copolymer

showing a hierarchically patterned surface.

[1] Tsarkova L. Macromolecules 2012, 45, 7985-7994. [2] C. Liedel, M. Hund, V. Olszowka, A. Béker, Soft Matter 2012,

8, 995-1002. [3] C. Liedel, C.W. Pester, M. Ruppel, V.S. Urban, A. Béker Macromol. Chem. Phys. 2012, 213, 259. [4] M.
Hund, C. Liedel, L. Tsarkova, A. B6ker. “Recent developments in in-situ SFM of block copolymers: 3D volume structures
and dynamics” in Scanning Probe Microscopy in Nanoscience and Nanotechnology Vol. Il Edited by B. Bhushan, Springer-
Verlag, Heidelberg 2013, pp 195-233. [5] S. Park; L. Tsarkova, S. Hiltl, S. Roitsch, J. Mayer, A. Béker Macromolecules
2012, 45, 2494-2501. [6] S. Park, PhD Thesis ,Novel Fabrication Approaches toward Nanostructured Functional Surfaces”

2012, DWI.
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Lithography-free surface structuring for templated
assembly of nanoparticles and polymers

Stretched bilayer substrates with different mechanical
properties of both layers form surface instabilities
during strain relaxation. In our system a thin oxide
layer is formed on top of an elastomeric polydimethyl-
siloxane substrate by plasma oxidation.

Different topographies (see Figure 7) and surface
patterns are accessible by variation of the stretching
direction, the number of stretching directions and
introduction of defects, for example holes. The dimen-
sions of the sinusoidal surface structure (wrinkles),
i.e. wavelength and amplitude, depend on the thick-
ness of the thin oxide layer. Via the plasma dose the
thickness is precisely controlled in the nanometer
range.

Figure 7: (A) AFM height image (Az=60 nm) of wrinkled
surface with cross section showing the wrinkle dimensions
(wavelength 324422 nm and amplitude 58+2 nm). (B) TEM
cross section of an epoxy replica of the wrinkle structure.

We use wrinkles for the guided self assembly of
particles like microgels and polymers. Crosslinka-
ble particles lead to the preparation of anisotropic
particle strings (see Figure 8) with a high aspect
ratio which are transferable to plane substrates via a
printing process.

Figure 8: AFM height image (Az=250 nm) of VCL/AAEM
microgels printed from wrinkles on a silicon wafer.

Introducing defects, suitable stretching and partial
sample shielding leads to structures with broken
symmetry manifesting as wrinkle gradients covering a
wide range of amplitude and wavelength on one sam-
ple and star-shaped patterns. The latter were applied
for the preparation of microgel networks and microgel
stars (see Figure 9).

Figure 9: AFM height image of star-shaped wrinkle pattern
(Az=200 nm) and TEM image of the resulting crosslinked
microgel network/stars.

In conclusion, wrinkling is a versatile lithography-free
method for controlled surface structuring. The variety
of resulting templates and patterns is applied for the
assembly of various particles and polymers.

S. Hiltl, J. Oltmanns, A. Béker Nanoscale 2012, 4, 7338. S. Hiltl, M. Schirings, A. Balaceanu, V. Mayorga, C. Liedel, A.
Pich, A. Béker Soft Matter 2011, 7, 8231. A. Horn, S. Hiltl, A. Fery, A. Béker Small 2010, 6, 2122. A. Horn, H. G. Schoberth,
S. Hiltl, A. Chiche, Q. Wang, A. Schweikart, A. Fery, A. Béker Faraday Discussions, 2009 143, 143.
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Anisotropic electrically conductive fibres by

wet-crazing

The growing interest in polymeric electroconductive
composite materials causes a sustainable demand
for cheap and efficient technologies that are appro-
priate for a mass production. Such requirements may
be fulfilled by a combination of solvent crazing and
electroless plating.

We studied the possibility of making synthetic fibers
electro-conductive by depositing metal into the fila-
ments that were made porous by solvent crazing prior
to the metallization. Depending on the applied strain,
as well as other process parameters, the filaments
may exhibit isotropic or anisotropic (transverse, but
not longitudinal) conductivity.

We used semicrystalline poly(ethylene terephthalate)
filaments and an aqueous AgNO, electroless plating
bath (Fig. 10), though a wide range of polymer fibers
can be subjected to similar crazing process and other
metals or conductive compounds can be deposited
as well.

Figure 10: left: Set-up for stretching and metallizing samples
(on Zwick 1425 tensile-testing machine); right: optical
microscopy images of stretched and metallized fibres;
bottom: optical microscopy image of stretched, metallised
and relaxed fibre.

The distribution of silver along and across the fila-
ments was traced by scanning electron microscopy
with energy-dispersive X-ray spectroscopic mapping
(SEM-EDX) (Fig. 11). Dissimilarity of silver localiza-
tion in and on the filament due to different strains was

acknowledged this way. Special attention was paid to
the formation of macroscopic conductive silver agglo-
merates rather than isolated nanoparticles.

Figure 11: EDX mapping of silver presence for different
stretching rates. 100% stretched (top); 200% stretched
(middle); 400% stretched (bottom).

The values of resistivity of the metallized fibers were
measured across, and along the fibre and we found
that they reach the region of those characteristic for
metallic conductors in case of the proper stretching
rate.

The processing stages needed for obtaining compo-
site fibers by this method are relatively fast and can
be introduced to the continuous fibers manufacturing.
The fibers with anisotropic (transverse) conductivity
have a strong potential for electrical and electronic
applications.

P. Goel, M. Méller, O. Weichold; Chem. Mater., 21(14), 3036-3038 (2009). P. Goel, R. Vinokur, O. Weichold: J. Colloid
Interf. Sci., 352(2), 343-347 (2010). A.L. Volynskii, N.F. Bakeev; “Solvent crazing of polymers”, Elsevier (1995). T. Narange-
rel, R. Vinokur, C. Popescu, M. Méller, Proc. Aachen-Dresden Int. Text. Conf., 2012. T. Narangerel, A. Mourran, M. Méller,
Proc. 6th ECCOMAS Conference on Smart Structures and Materials, SMART 2013.
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Chiral Membranes

The conjugation of polymers to proteins enables the
construction of ultra-thin and functional films (Figure
12). The polymer matrix allows the generation of
stable and flexible films and the embedded biologi-
cal compounds (e.g. channel protein FhuA, Ferric
hydroxamate uptake protein component A) can be
engineered to generate uniform pores with unique
functions. The proteins of the biohybrid materials are
produced and subsequently integrated into poly-
mer films (e.g. application as chiral membranes).

For the integration of FhuA into polymer films the
outer surface of the channel protein (22 B-sheets)
will be equipped with additional amino groups (e.g.
side chain of lysine) to subsequently attach com-
patible polymer chains. The inner channel of FhuA
will be engineered based on structural analysis with
specific amino acid substitutions to implement the
chiral-filter-function. Polymer modifications allow the

hybrid particles to assemble at soli/liquid or liquid/
liquid interfaces and the biological compound FhuA
determines their function. The assembly of the hybrid-
particles on spherical or planar interfaces enables the
generation of ultra-thin membranes with a control-
led number of layers (controlled flow rate through
membrane) or porous capsules in order to separate
chiral molecules. The stability of the membranes will
be enhanced by controlled photocrosslinking of the
polymer chains. The chiral membrane technology
platform is of high industrial interest, since racemate
separation facilitates new reactor concepts and cost
effective as well as innovative product processing
methods. The described project is funded by BMBF:
,Basistechnologien fir eine nachste Generation
biotechnologischer Verfahren with 1.3 Mio. € as a
tandem-project.

Figure 12: The FhuA channel protein (diameter: 3 nm, length: 6-7 nm) harbors surface exposed amino groups (side chains of
lysine) for phospholipid interactions. Via rational protein design further amino groups will be introduced by site-directed muta-
genesis on the outer surface of the 22 B-sheets serving as initiators for controlled radical polymerization of poly(N-isopropyl)
acrylamide (PNIPAAm) and UV-linkable 2-(dimethyl maleinimido)-N-ethyl-acrylamid (DMIAAm). The generation of model hy-
brid membranes consisting of FhuA-polymer conjugates will be performed via self-assembly on the surface of water-droplets
on micro-porous polyester-matrices. Based on the structural models of FhuA amino acids in the channel will be substituted to
implement the chiral-filter-function in order to separate racemic amino acid compositions.

(1) N.C. Mougin, P. van Rijn, H. Park, A.H.E. Miiller, A. Béker ,,Hybrid Capsules via Self-Assembly of Thermo-Responsive
and Interfacially Active Bionanoparticle-Polymer Conjugates” Adv. Funct. Mater., 2011, 21, 2470-2476; (2) P. van Rijn, N.C.
Mougin, A. Boker “Hierarchical Structures via Self-Assembling Protein-Polymer Hybrid Building Blocks” Polymer, 2012, 53,
6045.; (3) Onaca O, Sarkar P, Roccatano D, Friedrich T, Hauer B, Grzelakowski M, Gueven A, Fiorini M, Schwaneberg U.
Functionalized nanocompartments (synthosomes) with a reduction-triggered release system. Angew. Chem. Int. Ed. 2008,
47, 7029. (4) P. van Rijn, H. Park, K. Ozlem Nazli, N.C. Mougin, A. Béker “Self-assembly process of soft Ferritin-PNIPAAm
conjugate bionanoparticles at polar-apolar interfaces” Langmuir, 2013, 29, 276.
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Novel conductive materials with high charge carrier

density

Storage of energy is one of the major challenges of
the energytTurnaround towards a sustainable and
renewable but also variable supply of energy. To
overcome this limitation, novel materials with extre-
mely large surface area and hierarchically structured
porosity will be developed to obtain more efficient
electrodes for supercapacitors and batteries. Poly-
acrylo nitrile can be spun to achieve very thin fibers of
only a few hundred nanometers in diameter. Fleeces
of these fibers have mesh-sizes on the micrometer
scale, as can be seen in Fig. 13a. These fiber-fleeces
will be transformed into carbon fibers with extremely
high porosity by using novel light- and microwave
based processes. The energy intense thermal pro-
cess which is usually applied for this transformation

is thus circumvented. The porosity will be adjusted by
controlling the process and hence the rate, at which
the material oxidizes and porosity forms. The pore size
will be tuned to accommodate the highest possible
charge carrier density, i.e. electrolyte ions and achieve

supercapacitor electrodes with performance beyond
state-of-the-art.

The design and properties of electrodes is also es-
sential for application in batteries. Recently, DWI has
been successful in soliciting a BMBF joint project,

in which key-technologies towards low-cost produc-
tion of Redox-Flow-Batteries will be developed. The
Redox-Flow-Batteries will have improved energy and
power densities. Such planar all-vanadium batteries
have been presented in several projects, however,
these only have low energy densities. By contrast,
we will apply conducting hollow-fiber membranes to
produce vanadium-air redox batteries with extremely
high energy and power densities. The improvement
is based on the nanofiber carbon/polyelectrolyte
membrane geometry, which allows the integration of
chemical conversion together with selective proton
transport (see Fig. 13b,c).

e

Figure 13: (a) The micrograph depicts a micro-meshed polyacrylonitrile vieece with fiber diameters of only a few hundred
nanometers and nano-scale porosity. (b) Schematic setup of the charge and discharge processes of an air/vanadium redox
battery. (c) Schematic electrode setup within a hollow-fiber device.

Hosseiny, S.S., Saakes, M., Wessling, M. A Polyelectrolyte membrane-based vanadium/air redox flow battery, Electrochemi-

stry Communications 2011, 13, 751-754.
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Biomaterials with tailor made degradation rates

Biomaterials for tissue engineering often need to have
precisely defined degradation rates. Combining enzy-
matically and chemically catalyzed reaction we suc-
ceeded to prepare linear and star shaped polyester
with reactive functional groups in the side chains, and
in addition poly(ether-graft-polyester) and polyether/
polyester networks (Figure 14a). The thermal and
mechanical properties on one hand, hydrophilicity,
water sorption and degradation rate on the other
hand could be varied in wide ranges. Furthermore,

we developed tailor made poly(ester amide)s, which
upon hydrolytic degradation form lower concentra-
tion of acidic cleavage products. Cryo-structuring of
these polymers results in materials with porosities of
76 to 96 % suitable for seeding specific cells (Figure
14b). The degradation rates of these porous materi-
als can be varied in wide ranges as a function of the
crystallinity, the hydrophilicity and the porosity of the
materials prepared.

Figure 14: (a) Controlling the architecture of polymers enables the regulation of their biodegradabiliy. (b) Porous scaffold

materials via cryostructuring.

(1) Ch. Hahn, H. Keul, M.Méller “Hydroxyl functional Polyurethanes and Polyesters: Synthesis, Properties and Potential Bi-
omedical Application” Polymer International 2012, 61(7), 1048-1060. (2) St. Theiler, St. E. Diamantouros, St. Jockenhoevel,
H. Keul, M. Méller ,Synthesis and Characterization of Biodegradable Polyester/Polyether Resins via Michael-type Addition”
Polymer Chemistry, 2011, 2, 2273-2283. (3) St. Theiler, P. Mela, H. Keul, M. Méller “Fabrication of highly porous scaffolds
for tissue engineering based on star-shaped functional poly(e-caprolactone)” Biotechnology and Bioengineering 2011, 108,
694-703. (4) St. Theiler, M. Teske, H. Keul, K. Sternberg, M. Méller “Synthesis, Characterization and in vitro Degradation

of 3D-Microstructured Poly(e-caprolactone) Resins” Polym. Chem., 2010, 1, 1215-1225. (5) C. Vaida, P. Mela, H. Keul,

M. Méller, K. Kunna, K. Sternberg ,Functional polycaprolactones with enhanced degradability for drug delivery” Macromol.
Bioscience 2010, 10(8), 925-933.
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Antimicrobial surfaces

Natural antimicrobial peptides, exhibiting a high affi-
nity to cell wall components of bacteria due to their
amphipathic properties (hydrophobic and hydrophilic
domains), serve us as lead structures for the prepara-
tion of synthetic polymer-based permanent antimicro-
bial surface functionalizations. The particular in this
connection is, that the preparation of water-based,
specificly functionalized polymers from research
program “Aqua Materials" render fundamental studies
on the influence of different polymer backbones

and of the different functionalities (specific quater-
nary und hydrophobic groups) on the antimicrobial
effect possible. Key parameters for the scale and the

Themen — Topics

selectivity of the antimicrobial efficacy are: charge,
hydrophobicity, amphipathy, 3-D structure and kind of
monomers /1/.

Especially for surfaces of medical implant materials
we develop anti-adhesive, antimicrobially functio-
nalized hydrogels based on multifunctional NCO-
sP(EO-stat-PO) as ultra-thin coatings /2/. Besides
these antimicrobial ,Non-Release"-strategies we
also strive for ,Release-on-demand®-strategies, with
antimicrobial peptides being released on demand
from the carrier systems to guarantee a long-term
availability /3/.

Figure 15: Various strategies to produce permanent antimicrobial surfaces.

/1/'Y. He, E. Heine, N. Keusgen, H. Keul, M. M6ller, Synthesis and Characterization of Amphiphilic Monodisperse Com-
pounds and Poly(ethylene imine)s: Influence of Their Microstructures on the Antimicrobial Properties, Biomacromolecules
2012, 13, 612—-623. /2/ K. Bruellhoff, J. Fiedler, M. M6ller, J. Groll, R. E. Brenner, Surface coating strategies to prevent bio-
film formation on implant surfaces, International Journal of Artificial Organs 2010, 33(9), 646-653. /3/ E. Heine, B. Dittrich,
R. Liitticken, M. Méller, Switchable hygienic functionalisation of textiles, Int. J. Med. Microbiol. 2009, 29951, 27.
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Funktionale Mikrogele und Mikrogelsysteme;
DFG SFB 985 (versch. Teilprojekte;
DWI, TexMC, FIP, Biotec, AVT; 7/12-6/16)

Tailor-Made Fuels from Biomass; DFG Exzel-
lenzcluster (Biotec, AVT; 4/09-10/12; Prof.
Schwaneberg, Prof. Spiess, Prof. Wessling)

Biointerface: Detektion und Steuerung grenz-
flachenindizierter biomolekularer und zellularer
Funktionen; DFG Graduiertenkolleg

(TexMC; 1/09-6/13; Prof. Méller)

SeleCa: Selectivity in Chemo- and Biocatalysis;
versch. Teilprojekte; DFG Graduiertenkolleg
(TexMC, Biotec; 4/10-3/18; Prof. Méller,

Prof. Schwaneberg)

BioNoCo: Biocatalysis using non-conventional
media; DFG Graduiertenkolleg (Biotec, AVT;
1/10-12/14; Prof. Schwaneberg, Prof. Spiess)

Optisch erzeugte Sub-100-nm-Strukturen fur
biomedizinische und technische Applikationen;
DFG SPP 1327 (FIP; 1/12-12/14; Prof. Pich)

Selektivitit der enzymkatalysierten Synthese von
Hydroxyketonen; DFG SPP 775
(AVT; 2/12-1/15; Prof. Spiess)

Development of polymer/inorganic nanocompo-
sites processing based on an in situ non-aque-
ous sol-gel technology;

DFG (9/09-9/12; Dr. Peter, Dr. Zhu, Prof. Méller)

Polymerization of supramolecular assemblies for
template-to-template synthesis (T2T);
DFG (1/10-1/13; Prof. Méller, Dr. Zhu)

Supramolecular ion conducting membranes;
DFG (11/10-10/13; Prof. Méller, Dr. Zhu)

Reaction kinetics identification of ThDP en-
zymes; DFG (AVT; 9/10-8/13; Prof. Spiess)

Interfacing functional nanocomposites for non-
volatile memory devices; DFG ERA-NanoSci+
(MMO; 6/09-5/12; Prof. Béker)

Nanobond: Integration of emerging soft nano-
technology into the functionalisation of textiles;
EU NMP (09/09-8/12; Dr. Schéfer)

Nametech: Development of intensified water
treatment concepts by integrating nano- and
membrane technologies;
EU (TexMC; 6/09-5/12)

HIERARCHY: Hierarchical assembly in con-
trollable matrices; EU MC RTN
(TexMC; 11/08-10/12; Dr. Mourran, Dr. Zhu)

Oxygreen: Effective redesign of oxidative
enzymes for green chemistry;
EU (Biotec; 5/08-4/13; Prof. Schwaneberg)

Active nanomembranes/-filters/-adsorbents for
efficient water treatment with stable or regene-
rable low-fouling surfaces;

EU (AVT; 2/12-1/15; Prof. Wessling)

Projects

1.

10.

11.

12.

13.

14.

15.

16.

17.

Functional microgels and microgel systems;
DFG SFB 985 (various sub-projects;
DWI, TexMC, FIP, Biotec, AVT; 7/12-6/16)

Tailor-Made Fuels from Biomass; DFG Exzel-
lenzcluster (Biotec, AVT; 4/09-10/12; Prof.
Schwaneberg, Prof. Spiess, Prof. Wessling)

Biointerface: Detection and control of surface-
indicated biomolecular and cellular functions;
DFG Research Training Group

(TexMC; 1/09-6/13; Prof. Méller)

SeleCa: Selectivity in Chemo- and Biocatalysis;
sev. subprojects; DFG Research Training Group
(TexMC, Biotec; 4/10-3/13; Prof. Méller,

Prof. Schwaneberg)

BioNoCo: Biocatalysis using non-conventional
media; DFG Graduiertenkolleg (Biotec, AVT;
1/10-12/14; Prof. Schwaneberg, Prof. Spiess)

Optically generated sub-100-nm structures for
biomedical and technical applications; DFG
SPP 1327 (FIP; 1/12-12/14; Prof. Pich)

Selectivity of the enzyme-catalyzed synthesis of
hydroxy ketones; DFG SPP 775
(AVT; 2/12-1/15; Prof. Spiess)

Development of polymer/inorganic nanocompo-
sites processing based on an in situ non-aque-
ous sol-gel technology;

DFG (9/09-9/12; Dr. Peter, Dr. Zhu, Prof. Méller)

Polymerization of supramolecular assemblies for
template-to-template synthesis (T2T);
DFG (1/10-1/13; Prof. Méller, Dr. Zhu)

Supramolecular ion conducting membranes;
DFG (11/10-10/13; Prof. Méller, Dr. Zhu)

Reaction kinetics identification of ThDP en-
zymes; DFG (AVT; 9/10-8/13; Prof. Spiess)

Interfacing functional nanocomposites for non-
volatile memory devices; DFG ERA-NanoSci+
(MMO; 6/09-5/12; Prof. Boker)

Nanobond: Integration of emerging soft nano-
technology into the functionalisation of textiles;
EU NMP (09/09-8/12; Dr. Schéfer)

Nametech: Development of intensified water
treatment concepts by integrating nano- and
membrane technologies;
EU (TexMC; 6/09-5/12)

HIERARCHY:: Hierarchical assembly in con-
trollable matrices; EU MC RTN
(TexMC; 11/08-10/12; Dr. Mourran, Dr. Zhu)

Oxygreen: Effective redesign of oxidative
enzymes for green chemistry;
EU (Biotec; 5/08-4/13; Prof. Schwaneberg)

Active nanomembranes/-filters/-adsorbents for
efficient water treatment with stable or regene-
rable low-fouling surfaces;

EU (AVT; 2/12-1/15; Prof. Wessling)



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

BioMiMedics: Neue bioabbaubare Biomateri-
alien fiir klinische Anwendungen;
EU Interreg (TexMC; 1/11-12/13; Dr. Keul)

Woodwisdom: Self-Assembled Biomimetic
Wood-Based Nanocomposites;
EU ERANET (1/12-12/14; Dr. Walther)

VIECoDam: Development of visual based non
destructive evaluation systems for composite
material damage detection

EU/BMBF Eurostars (9/09-9/13; Dr. Peter)

NanoSwitch: Polarisationsschaltbare Filme;
BMBF (7/09-6/12; Dr. Tsarkova)

REMEDIS: Spitzenforschung OST, Teilprojekt A:

Injizierbare Polymere in der Kataraktchirurgie fiir
akkomodierende Linsen;
BMBF (7/09-9/14; Prof. Klee, Prof. Méller)

Optimierung von Energiepflanzen;
BMBF (Biotec; 9/09-8/12; Prof. Schwaneberg)

Polysilan: Entwicklung von |&slichen Polysilanen
als Polymerprecursor zur Bildung von halb-
leitenden Siliziumdiinnschichten;

BMBF (11/10-10/12; Dr. Zhu)

Diffusive Hydrogel-gesteuerte Substrat-
dosierung in Mikrobioreaktoren fiir die effiziente
Entwicklung von Bioprozessen;

BMBF (FIP; 1/11-12/13; Prof. Pich)

Duro: Wirkstofffreisetzungssysteme fiir den
Urogenitaltrakt; BMBF (4/11-3/14; Dr. Dittrich)

MikroFlow; BMBF (9/12-8/17; Dr. Walther)

Ophina: Organophile Nanofiltration fir
energieeffiziente Prozesse;
DLR/BMBF (AVT; 2010-2013; Prof. Wessling)

Nanostrukturierte Beschichtungen mit geringer
Reibung in Fliissigkeitsstromungen; BMBF
EXTRAS 4865 (4/12-3/15; Prof. Béker)

Chirale Membranen; BMBF Biotech 2020
(1/13-12/18; Prof. Boker, Prof. Schwaneberg)

MegaCarbon: Ressourceneffiziente und hoch-
produktive Herstellung von Carbonfasern fuir ein
breites Anwendungsspektrum;

Hightech.NRW (5/10-12/13; Prof. Méller, Prof.
Boker, Prof. Wessling, Dr. Thomas)

MoBIiDiK: Modularitat, Bioprozesstechnik,
Disposable-Technologien, Kontinuierliche
Prozesstechnik;

Hightech.NRW (AVT; 2011-; Prof. Wessling)

ResPoSe: Ressourceneffiziente Herstellung
hochwertiger Polyesterfasern aus Sekundér-
rohstoffen; Ziel 2 Ressource.NRW (7/12-9/15;
Prof. Méller, Prof. Pich, Dr. Schéfer)

Cyclotriphosphonitril-basierte Polymerkolloide;
RWTH Seed Fund (FIP; 2011-9/12; Prof. Pich)

Laser-induzierte Wirkstofffreisetzung aus Mikro-
gel-modifizierten Polymerfasern zur gezielten
Tumorreduktion;

RWTH OPBo024 (TexMC; 9/10-8/12; Prof. Pich)

18.

19.

20.

21.

22.

23.

24.

25.

26.

28.

29.

30.

31.

32.

33.

34.

35.

Themen — Topics

BioMiMedics: New biodegradable biomedical
materials for clinical applications;
EU Interreg (TexMC; 1/11-12/13; Dr. Keul)

Woodwisdom: Self-Assembled Biomimetic
Wood-Based Nanocomposites;
EU ERANET (1/12-12/14; Dr. Walther)

VIECoDam: Development of visual based non
destructive evaluation systems for composite
material damage detection

EU/BMBF Eurostars (9/09-9/13; Dr. Peter)

NanoSwitch: Polarization-switchable films;
BMBF (7/09-6/12; Dr. Tsarkova)

REMEDIS: Excellence in research EAST,
sub-project A: Injectable polymers in cataract
surgery for accomodating lenses;

BMBF (7/09-9/14; Prof. Klee, Prof. Méller)

Optimization of energy plants;
BMBF (Biotec; 9/09-8/12; Prof. Schwaneberg)

Polysilane: Development of soluble polysilanes
as polymer precursor for the formation of semi-
conducting silica thin films;

BMBF (11/10-10/12; Dr. Zhu)

Diffusive hydrogel-controlled dosage of
substrates in micro-bioreactors for the efficient
development of bioprocesses;

BMBF (FIP; 1/11-12/13; Prof. Pich)

Duro: Drug release systems for the urogenital
tract; BMBF (4/11-3/14; Dr. Dittrich)

MicroFlow; BMBF (9/12-8/17; Dr. Walther)

Ophina: Organophilic nanofiltration for energy-
efficient processes;
DLR/BMBF (CVT; 2010-2013; Prof. Wessling)

Nanostructured coatings with low friction in fluid
flows; BMBF EXTRAS 4865
(4/12-3/15; Prof. Boker)

Chiral Membranes; BMBF Biotech 2020 (1/13-
12/18; Prof. Boker, Prof. Schwaneberg)

MegaCarbon: Resource-efficient and highly
productive manufacturing of carbon fibres for a
broad application spectrum;

HighTechNRW (5/10-12/13; Prof. Méller, Prof.
Boker, Prof. Wessling, Dr. Thomas)

MoBIiDiK: Modularity, disposable technologies
and continuous processing technologies;
Hightech.NRW (AVT; 2011-; Prof. Wessling)

ResPoSe: Ressource-efficient production of
high-value polyester fibres from secondary raw
materials; Ziel 2 Ressource.NRW (7/12-9/15;
Prof. Méller, Prof. Pich, Dr. Schéfer)

Cyclotriphosphonitrile based polymer colloids;
RWTH Seed Fund (FIP; 2011-2012; Prof. Pich)

Laser-induced drug release from microgel-
modified polymer fibres for specific tumor
reduction;

RWTH OPBo024 (TexMC; 9/10-8/12; Prof. Pich)
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.
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The role of electrical effects across biological
membranes; RWTH OPBo045
(AVT; 2010-2012; Prof. Wessling)

Cell Adhesion at Vascular Interfaces, RWTH
Project House (div. Teilprojekte)
(TexMC; 8/09-7/12; Prof. Méller, Prof. Klee)

Multiscale hybrid modelling of biomembranes;
VolkswagenStiftung (2/09-1/12; Prof. Boker)

Nano- and microgels for the design of
multi-functional materials; VolkswagenStiftung
(FIP; 12/09-12/14; Prof. Pich)

Nachhaltige Biokatalytische Oxidationsprozesse;
DBU (Biotec; 10/09-1/12; Prof. Schwaneberg)

Membranforschung; Alexander von Humboldt-
Stiftung (2010-2014; Prof. Wessling)

The development of Tobacco Mosaic Virus-
polymer hybrid functional membrane;
Alexander von Humboldt-Stiftung

(MMOQ; 2011-2012; Dr. van Rijn)

UV-absorbing particles and coatings;
RAAK-Pro (1/12-12/14; Dr. Zhu)

Polyamide/silica nanocomposites;
DPI (1/12-12/14; Dr. Zhu)

Polykristalline Solarzellen;
IGF 315 ZN (4/09-3/12; Dr. Zhu)

Entwicklung der physikalisch/chemischen
Grundlagen fir eine Hochtemperatur-Oleopho-
bierung von Fasern und textilen Flachengebilden
auf der Basis von Oberflachenstrukturierungen
u. -beschichtungen;

IGF ZIM KF2618603HGO

(9/10-8/12; Dr. Peter, Prof. Béker)

Schaltbare antimikrobielle Freisetzungssysteme
fiir textile Anwendungen;

IGF ZIM KF 2618604AJ1

(4/11-8/13; Dr. Heine, Dr. Dittrich)

Permanente Anbindung von leitfahigen Poly-
meren/Metallen an Trennfolien;

IGF ZIM KF2618605SL1

(9/11-8/13; Dr. Kaufmann, Dr. Thomas)

Silikonausrustung fur verbesserte Griff- und
Gleiteigenschaften unter Erhalt der hydrophilen
Eigenschaften

(Permanente Silikonhydrophilierung);

IGF 16499 N (5/10-4/12; Dr. Kérner)

Reaktive Polyamin-Beschichtung zur Grenz-
flachenaktivierung von p-Aramidfasern fiir den
Einsatz in duromeren Faserverbundwerkstoffen
(Reaktive Polyamin-Beschlichtung von p-Arami-
dfasern);

IGF 16500 N (9/10-8/12; Dr. Thomas)

Selbstregelnde Lichtdurchléssigkeit bei Faser-
materialien zur Licht- und Klimaregulierung
(Selbstregelnde Lichtdurchlassigkeit);

IGF 16630 N (7/10-6/12; Dr. Schéfer)
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37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

The role of electrical effects across biological
membranes; RWTH OPBo45
(AVT; 2010-2012; Prof. Wessling)

Cell Adhesion at Vascular Interfaces, RWTH
Project House (several subprojects)
(TexMC; 8/09-7/12; Prof. Méller, Prof. Klee)

Multiscale hybrid modelling of biomembranes;
VolkswagenStiftung (2/09-1/12; Prof. Béker)

Nano- and microgels for the design of multi-
functional materials; VolkswagenStiftung (FIP;
12/09-12/14; Prof. Pich)

Sustainable biocatalytic oxidation processes;
DBU (Biotec; 10/09-1/12; Prof. Schwaneberg)

Membrane Research; Alexander von Humboldt-
Stiftung (2010-2014; Prof. Wessling)

The development of Tobacco Mosaic Virus-
polymer hybrid functional membrane;
Alexander von Humboldt-Stiftung

(MMO; 2011-2012; Dr. van Rijn)

UV-absorbing particles and coatings;
RAAK-Pro (1/12-12/14; Dr. Zhu)

Polyamide/silica nanocomposites;
DPI (1/12-12/14; Dr. Zhu)

Polycrystalline silicon solar cells;
IGF 315 ZN (4/09-3/12; Dr. Zhu)

Development of the physical/chemical fun-
damental principles for a high-temperature
oleophobic finishing of fibres and textile goods
based on surface structuring and coatings;
IGF ZIM KF2618603HGO

(9/10-8/12; Dr. Peter, Prof. Boker)

Switchable antimicrobial release systems for
textile applications;

IGF ZIM KF 2618604AJ1

(4/11-3/183; Dr. Heine, Dr. Dittrich)

Permanent binding of conductive polymers/
metals to separating foils;

IGF ZIM KF2618605SL1

(9/11-8/183; Dr. Kaufmann, Dr. Thomas)

Silicon treatment for improved handle and slip-
page properties while maintaining hydrophilicity
(permanent silicon hydrophilization);

IGF 16499 N (5/10-4/12; Dr. Kérner)

Reactive polyamine-coating for the interface
activation of p-aramide fibres for duromeric
fibre re-inforced materials (Reactive polyamine-
coating of p-aramide fibres);

IGF 16500 N (9/10-8/12; Dr. Thomas)

Self-adjusting light-transmission in fibrous ma-
terials for the regulation of light and temperature
(Self-adjusting light transmission);

IGF 16630 N (7/10-6/12; Dr. Schafer)



52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Verfestigung von Textilverblinden mit Polypro-
pylen-Nanofaserschichten fir Oberflachenfilter
(Verfestigung von Textilverbiinden); zusammen
mit ITA und IEM, RWTH Aachen;

IGF 16632 N (12/10-11/12; Dr. Thomas)

Entwicklung eines elektroenzymatischen Verfah-
rens zur Produktion terpenoider Wirkstoffe mit
optimierten P 450 Monooxygenasen;

IGF 16649 (Biotec; 8/10-1/13;

Prof. Schwaneberg)

Permanente Funktionalisierung von Textilien auf
Basis modifizierter Nanoclays (Nano-Clays);
zusammen mit der Hochschule Niederrhein,
Monchengladbach;

IGF 16781 N (11/10-10/12; Dr. Peter)

Verringerung der Schmutzaufnahme von Baum-
wollfasern unter Erhalt der Hydrophilie durch
kontrollierte Siloxan Infiltration (Infiltration von
Cellulose);

IGF 16791 N (11/10-10/12;

Dr. Er Rafik, Dr. Kérner, Dr. Zhu)

Permanente Vektorschutzausriistung von Textili-
en (Vektorschutz);

IGF 16869 N (6/12-5/14;

Prof. Pich, Dr. Schafer)

Mikrofilamentschlingen-Konstrukte fiir die
Zahnreinigung;

IGF 16882 N (8/11-7/13;

Dr. Mourran, D. Ganssauge)

Flammschutzausriistung fiir Textilien auf Basis
von Cyclotriphosphonitril-basierten Kolloiden;
IGF 16945 N (8/12-7/14; Prof. Pich, Dr. Keul,
Dr. Zhu)

PVDF-Blends fiir neuartige hydrophile Fasern
fiir den textilen Einsatz in der Medizin;
IGF 16946 N (8/11-7/13; Dr. Mourran)

Antibakterielle Beschichtungen auf textilen
Bahnwaren fiir (medizin-)technische Anwen-
dungen; zusammen mit IFAM, Bremen;

IGF 16964 N (8/11-1/14;

Dr. Heine, Dr. Thomas)

Absorbersysteme zum LaserschweiBen von
Textilien; zusammen mit BPl Hohenstein;
IGF 17031 N (3/11-2/13; Dr. Peter)

Verbesserte Staubfilter durch Modifizierung

mit supramolekularen Nanofaser-Netzwerken;
zusammen mit MC |, Universitat Bayreuth;

IGF 17111 N (5/11-4/13; Dr. Thomas, Dr. Zhu)

Antimikrobielle Wolle; zusammen mit HIT;
IGF 17150 N (9/12-8/14;
Dr. Thomas, Dr. Heine)

Leitfahige Beschichtungen auf Basis von
Hybrid-Mikrogelen;

IGF 17335 N (11/11-10/13;

Prof. Pich, Dr. Thomas)
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53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Themen — Topics

Consolidation of textile composites with po-
lypropylene nanofibre layers for surface filters
(Consolidation of textile composites); together
with ITA and IEM, RWTH Aachen University;
IGF 16632 N (12/10-11/12; Dr. Thomas)

Development of an electro-enzymatic method
to produce terpenoidic agents with optimized
P 450 monooxygenases;

IGF 16649 (Biotec; 8/10-1/13;

Prof. Schwaneberg)

Permanent functionalization of textiles based on
modified nanoclays (Nano-Clays); together with
the University of Applied Sciences, Ménchen-
gladbach;

IGF 16781 N (11/10-10/12; Dr. Peter)

Reducing the soil uptake of cotton fibres while
preserving their hydrophilic properties by con-
trolled siloxane infiltration (Infiltratin of cellulose);
IGF 16791 N (11/10-10/12;

Dr. Er Rafik, Dr. Kérner, Dr. Zhu)

Permanent insect proofing of textiles (Vector
protection);

IGF 16869 N (6/12-5/14;

Prof. Pich, Dr. Schéfer)

Microfilament loop-constructs for teeth cleaning;
IGF 16882 N (8/11-7/13;
Dr. Mourran, D. Ganssauge)

Flame-proof coatings for textiles based on poly-
phosphazene colloids;

IGF 16945 N (8/12-7/14;

Prof. Pich, Dr. Keul, Dr. Zhu)

PVDF blends for novel hydrophilic fibres for
textile applications in medicine;
IGF 16946 N (8/11-7/13; Dr. Mourran)

Antibacterial coatings on textile sheet goods for
(medical) technical applications; together with
IFAM, Bremen;

IGF 16964 N (8/11-1/14;

Dr. Heine, Dr. Thomas)

Absorber systems for the laser welding of
textiles; together with BPI Hohenstein;
IGF 17031 N (3/11-2/18; Dr. Peter)

Improved dust filters by modification with supra-
molecular nanofibre networks; together with
MC |, Bayreuth University; IGF 17111 N
(5/11-4/183; Dr. Thomas, Dr. Zhu)

Antimicrobial wool; together with HIT;
IGF 17150 N (9/12-8/14;
Dr. Thomas, Dr. Heine)

Conductive coatings based on hybrid microgels;
IGF 17335 N (11/11-10/13;
Prof. Pich, Dr. Thomas)
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65.

66.

67.

68.

69.

38

Textile Filtermedien mit hoher Selektivitat und
Kapazitat durch Nanoclay-basierte Beschich-
tungen fiir die Wasseraufbereitung; zusammen
mit Hochschule Niederrhein, Monchengladbach;
IGF 17378 N (1/12-12/18; Dr. Peter)

Ultrastabile Schaume auf Basis von Hydropho-
binen zur Ausriistung und Reinigung von textilen
Bodenbeldgen und Sitzbeziigen; zus. mit TFI;
IGF 17501 (5/12-4/14;

Prof. Boker, Dr. Kaufmann)

Umweltfreundliche feuerabschirmende Perlmutt-
Panzer via Selbstorganisation (Perimutt-Panzer);
zusammen mit PTS/PTI;

IGF 17502 N (8/12-7/14;

Dr. Thomas, Dr. Walther)

Polaritatswechsel von textilen Oberflachen;
zusammen mit Hochschule Niederrhein;
IGF 17522 (10/12-9/14;

Prof. Béker, Dr. Kaufmann)

HoSIiTEXT: Hochpermeable, selektive Silicon-
membranen auf textilen Tragern; zus. mit AVT;
IGF 17630 (12/12-11/14;
Prof. Wessling, Dr. Dittrich)

65.

66.

67.

68.

69.

Textile filter media with high selectivity and
capacity by means of nanoclay-based coatings
for water treatment; together with Hochschule
Niederrhein, Monchengladbach;

IGF 17378 N (1/12-12/13; Dr. Peter)

Ultra-stable foams based on hydrophobines for
the finishing and cleaning of textile floor and seat
coverings; together with TFI;

IGF 17501 (5/12-4/14;

Prof. Boker, Dr. Kaufmann)

Environmentally friendly nacre-mimetic fire pro-
tection via self-organization; with PTS/PTI;
IGF 17502 N (8/12-7/14;

Dr. Thomas, Dr. Walther)

Polarity switch of textile surfaces; together with
Hochschule Niederrhein;

IGF 17522 (10/12-9/14;

Prof. Béker, Dr. Kaufmann)

HoSITEXT: Highly permeable silicon membranes
on textile substrates; together with AVT;

IGF 17630 (12/12-11/14;

Prof. Wessling, Dr. Dittrich)



Aktivitaten — Activities

Gastreferenten — Guest Lecturers

17.1.

18.5.

18.5.

25.5.

5.7.

6.7.

9.7.

Gastreferenten — Guest Lecturers
Vorlesungen — Lectures
Abschlussarbeiten — Theses
Veranstaltungen — Events

Konferenzbeitrage — Contributions to Conferences

Publikationen — Publications
Patente — Patents
Presse — Press

Prof. Louis Madsen

Chemistry Department,Virginia Polytechnic
Institute and State University, Virginia/USA
Understanding transport and collective
interactions from nanometer to micron
scales in ion-conducting materials

Prof. Irina Kaverina

Biomedical Research Education & Training,
Vanderbilt University Medical Center, Nash-
ville, TN/JUSA

Microtubule regulation of cell motility

Prof. José Carlos Rodriguez-Cabello
Centro de Investigacion Cientifica y
Desarrollo Tecnologico, Universidad de
Valladolid/E

Recombinamers: from nano-objects to
smart surfaces and advanced hydrogels

Prof. Auxiliadora Prieto

Centro de Investigaciones Biologicas (CIB),
Madrid/E

Channelling the bacterial polyester
metabolism towards bioplastics technology

Prof. Katja Loos

Zernike Institute for Advanced Materials,
University of Groningen/NL

Enzymatic polymerizations — novel ways to
(new) polymer systems

Prof. Rachel Yerushalmi—Rozen

Ben-Gurion University of the Negev Beer-
Sheva/ISR

Interfacial engineering of carbon nanotubes
Using Block-copolymers: Towards CNT
based materials

Prof. Michael S. Gilmore

Harvard University, Boston/USA
Multidrug Resistant Enterococcus: Under-
standing the emergence of a multidrug
resistant hospital pathogen by knowing its
roots

24.8.

14.9.

22.9.

28.9.

5.10.

10.10.

12.11.

22.11.

Prof. Seung-Wuk Lee

Department of Bioengineering, University of
California, Berkeley/UDA

Virotronics: making virus work for us

Irwin Adam Eydelnant

Wheeler Microfluidics Lab, University of
Toronto/CA

Digital microfluidics for biology

Dr. Jolon Dyer

AgResearch Ltd., Lincoln University, and
University of Canterbury, Christchurch/NZ
Fibrous protein damage: Redox proteomic
mapping of modifications

Prof. Alan Rowan

Institute of Molecules and Materials,
University of Nijmegen/NL

Polymer hydrogels. A question of stiffness

Prof. Doris Wedlich

Karlsruher Institut fur Technologie KIT
Engineering biointerfaces and growth
Factor gradients

Prof. Do. Y. Yoon

Stanford University, Stanford, CA/USA
Structure and properties of organosilicate
hybrid polymers for nanoelectronics and
optoelectronics

Prof. Stefan Diez

Max Planck Institute of Molecular Cell Biolo-
gy and Genetics, TU Dresden

Biomolecular motors: from cellular function
to nanotechnological applications

Dr. Pietro Tierno

Departament de Quimica Fisica, University
of Barcelona/E

Colloidal transport on magnetic garnet films

Dr. Kristina Djanashvili

Department of Biotechnology, TU Delft/NL
Challenges and potential in design of na-
noprobes for combined multimodal imaging
and therapy
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Vorlesungen - Lectures

Das Lehrangebot des Lehrstuhls fiir Textiichemie
und Makromolekulare Chemie, des Lehrstuhls fiir
Makromolekulare Materialien und Oberflachen und
des DWI umfasst mehrere Vorlesungen, Praktika und
begleitende Seminare fir Studenten der Chemie
und anderer Fachrichtungen sowie Kolloquien zu
speziellen Themenkreisen. In 2012 (SS 12 und WS
12/13) wurden folgende Vorlesungen gehalten:

Prof. Dr. M. Méller
Allgemeine Technische und Makromolekulare
Chemie (V2, SS)
Einfiihrung Makromolekulare Chemie (V2, WS)
Makromolekulare Chemie F - kontrollierte Polyme-
risationsverfahren (V2, WS)
Makromolekulare Chemie 111 (V2, WS)
Soft Matter Nanotechnology (V2, WS)

Prof. Dr. A. Boker
Grundlagen der Physikalischen Chemie
(fur Biologie und Biotechnologie, V4, WS)

Prof. Dr. A. Boker / Prof. Dr. W. Richtering
Kolloidchemie (V2, SS)
Optische Spektroskopie und Streumethoden zur
Untersuchung komplexer Fluide (V2, SS)

Prof. Dr. A. Pich
Technische und Makromolekulare Chemie |
V2, WS)

Prof. Dr. D. Klee
Werkstoffkunde fiir Biomedical Engineering
(V2, SS)
Chemie fiir Biomedical Engineering (V2, WS)

Prof. Dr. D. Klee / Prof. Dr. L. Ellling
Biomaterial Science (V2, SS)

Prof. Dr. D. Klee / PD Dr. M. Fabry
Biomaterialien und bioaktive Peptide (V2, SS+WS)

PD Dr. M. Fabry
Proteinchemie (V2, SS)
Biochemische Grundlagen zur zelluldren Signal-
iibertragung (V2, WS)

Prof. Dr. C. Popescu
Makromolekulare Chemie IVa (Textilchemie)
(V2, WS)

Prof. Dr. E.-P. Paques
Einfiihrung in die Pluridisziplinaritét der industri-
ellen (Pharma-) Forschung und Entwicklung am
Beispiel der Pharma-Industrie (V1, WS)

Dr. R. Rulkens
Chemie, Technologie und Anwendungen
technischer Kunststoffe (V2, SS)

Dr. P. Buskens
Funktionelle Beschichtungen: Stand der Technik in
der Industrie (V1,5, SS+WS)
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The courses offered by the Chair of Textile Chemistry
and Macromolecular Chemistry, the Chair of Macro-
molecular Materials, and the DWI include several
lectures, practical courses and accompanying semi-
nars for students in chemistry and other branches of
study as well as colloquia in special topics. In 2012
(summer term 12, winter term 12/13) the following
lecture courses were given:

Prof. Dr. M. Moller
Technical and Macromolecular Chemistry
Introduction into Macromolecular Chemistry
Macromolecular Chemistry F - Controlled Poly-
merization Processes
Macromolecular Chemistry Il
Soft Matter Nanotechnology

Prof. Dr. A. Boker
Basics of Physical Chemistry
(for biology and biotechnology)

Prof. Dr. A. Boker / Prof. Dr. W. Richtering
Colloid Chemistry
Optical Spectroscopy and Scattering Methods for
the Investigation of Complex Fluids

Prof. Dr. A. Pich
Technical and Macromolecular Chemistry |
(V2, WS)

Prof. Dr. D. Klee
Material Science for Biomedical Engineering
Chemistry for Biomedical Engineering

Prof. Dr. D. Klee / Prof. Dr. L. Ellling
Biomaterial Science

Prof. Dr. D. Klee / PD Dr. M. Fabry
Biomaterials and Bioactive Peptides

PD Dr. M. Fabry
Protein Chemistry
Biochemical Basics of Cellular Signal
Transduction

Prof. Dr. C. Popescu
Macromolecular Chemistry IVa (Textile Chemistry)

Prof. Dr. E.-P. Paques
Introduction into the Pluridisciplinarity of Industri-
al (Pharmaceutical) Research and Development
using the Pharmaceutical Industry as an Example

Dr. R. Rulkens
Chemistry, Technology and Applications of techni-
cal Polymers

Dr. P. Buskens
Functional Coatings: State of the Art in Industry



Abschlussarbeiten — Theses

Bachelorarbeiten — Bachelor Theses

Roi Oskari Makiniemi
Modifizierung von hochverzweigtem Polyalkoxy-
siloxan (PAOS) mit Phosphateinheiten und Un-
tersuchung der Eignung dieses als Flammschutz-
additiv in Polypropylen
Phosphate group modified polyalkoxysiloxane
(PAQOS) for flame retardant application in poly-
propylene

Maximilian Eduard Lang
Modifizierung von Schichtsilikaten fur die Schad-
stoffaufnahme aus fliissiger Phase
Modification of layered silica for the adsorption of
harmful substances from liquid phase

Astrid Catalina Molano Lopez
Mikrogel-basierte Nanofasern zur Inkorporierung
und Freisetzung von Wirkstoffen
Microgel-based nanofibres for drug uptake and
release

Sabrina Thies
Synthese von a-Fe203/SiO2 Kern-Schale-Nano-
partikeln mit wasserldslichem Polyalkoxysiloxan
Synthesis of a-Fe203/SiO2 core-shell nano-
particles with water-soluble polyalkoxy siloxane

Alexander Topel
Oberflachenmodifikation mittels Zwitterionischer
Mikrogele
Surface modification using zwitterionic microgels

Lisa Vennedey
Charakterisierung Zwitterionischer Mikrogele mit
isothermer Titrationskalorimetrie
Characterisation of zwitterionic microgels with
isothermal titration calorimety

Andreas Uelpenich
Schaltbare Mikrogel-Siliziumoxid-Komposit-
kapseln
Switchable microgel-silica-composite capsules

Christian Géb
Dopamin-basierte Copolymere
Dopamine-based copolymers

Karin Brendel
Si0,/Wachs Mikrokapseln als Additive fiir
Dentalzemente
SiO,/wax microcapsules as additives for dental
cements

Masterarbeiten — Master Theses

Birte Varnholt
Untersuchung biomimetischer Kristallstrukturen
an Hohlkapseln
Investigation of biomimetic crystall structures at
hollow capsules

Debra Carolina Cortés Gomez
Polypropylen/Siliziumdioxid Nanokomposite auf
der Basis von hochverzweigten Polyalkoxysilo-
xane, modifiziert mit Vinylgruppen

Aktivitaten — Activities

Polypropylene/silica nanocomposites using
hyperbranched polyalkoxysiloxane, modified with
vinyl groups

Igor Fajzulin
Synthese und Charakterisierung ultrakleiner UV-
absorbierender Nanopartikel
Synthesis and characterization of ultrasmall UV-
absorbing nanoparticles

Artjom Konradi
Surface grafted polyelectrolyte brushes as poten-
tial responsive surfaces towards electric fields

Andrea Gotz
Geladene Mikrogele als Trager fir antimikrobielle
Enzyme
Charged microgels as carrier for antimicrobial
enzymes

Daniela John
Templat-gesteuerte Synthese von CaCO, an
Grenzflachen
Template-controlled synthesis of CaCO, at
interfaces

Zhang Hang
Ausrichten von Goldnanostébchen auf wérme-
empfindlichen Hydrogeloberflachen
Aligning gold nanorods on thermosensitive
hydrogel surface

Mario List
Struktur-Wirkungsbeziehungen von Ober-
flachenadditiven
Structure-property correlations of surface additives

Anita H. Hohn
Entwicklung und Etablierung einer (Fluoreszenz-)
Methode zur Quantifizierung lebender und toter
Mikroorganismen auf antibakteriell ausgeriisteten
Hydrogelschichten
Development and establishment of a (fluores-
cence) method for the quantification of living and
dead microorganisms on antimicrobial hydrogel
layers

Muharram Duzdemir
Thiol-En-basierte Vernetzung von Mikrogelen und
Biopolymeren
Thiol-en-based crosslinking of microgels and
biopolymers

Maike Sohnen
Block copolymer Nanopartikel-Komposite im
elektrischen Feld
Block copolymer nanoparticle composites in
electric fields

Benjamin Stompps
Synthese anisotroper Mikrogelpartikel via Mikro-
fluidik
Microfluidic synthesis of anisotropic microgel
particles

Zhang Hang
Aligning gold nanorods on thermosensitive
hydrogel surfaces
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Aktivitaten — Activities

Diplomarbeiten — Diploma Theses

Jason Zografou
Polymer Kern/Schale Teilchen mit stoBdamp-
fenden Eigenschaften
Polymeric core/shell particles with antishock
properties (Nachtrag 2011)

Yanqing Li
Entwicklung von Silika-basierten Mikrokapseln
Development of silica-based microcapsules

Debra Carolina Cortés Gomez
Polypropylen/Siliziumdioxid Nanokomposite auf
der Basis von hochverzweigten Polyalkoxysilo-
xane, modifiziert mit Vinylgruppen
Polypropylene/silica nanocomposites using
hyperbranched polyalkoxysiloxane, modified with
vinyl groups

Richard Meurer
Synthese von Poly(N-Vinylcaprolactam) Mikro-
gelen in superkritischem Kohlenstoffdioxid
Synthesis of poly(N-vinylcaprolactam) microgels
in supercritical carbon dioxide

Michael Kather
Isoeugenol-modifizierte Makromonomere
Isoeugenol modified macromonomers

Martin Kirchner
Untersuchungen zur antimikrobiellen Wirksamkeit
von Nanosilber-haltigen Siliziumoxid-Beschich-
tungen in Abhangigkeit ausgewéhlter Parameter
Investigations on the antimicrobial activity of
nano-silver containing SiO, coatings depending
on selected parameters

Jana Quest
Wachstum von bakterieller Cellulose in porésen
GerUsten
Growth of bacterial cellulose in porous scaffolds

Christian Bernhard Plum
Synthese und Charakterisierung von Polyethern
mit selektiv adressierbaren Seitenketten
Synthesis and characterization of polyethers with
selective addressable sidechains

Veranstaltungen - Events

APC Talks ViIiI
»,Polymer Analysis“
DWI Aachen, 20. Januar 2012

Synthetic Fibre Talks
»Advanced Processes for Advanced Fibres*
DW!I Aachen, 26.-27. April 2012

1. DWI/ RWTH Aachen Summer School
»Advances in Polymer Materials &
Innovations in Process Engineering
sponsored by LANXESS

DWI Aachen, 11.-12. Juni 2012
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Dissertationen — PhD Theses

D 483 Vera Antonie Schulte

Cellular reactions to patterned biointerfaces

Heiko Schoberth

On the influence of electric fields and
nanoparticles on the phase behavior of
block copolymers

Thomas Czubak

Untersuchung von Bitumina zur Herstellung
von Ol-in-Wasser-Emulsionen

Investigation of bitumen for the synthesis of
oil-in-water emulsions

LeiLi
Supramolecular complexes of wedge-

shaped sulfonic acid molecules with
polybases

D 484

D 485

D 486

D 487 lJingbo Wang
Hierarchical ordering: self assembly of
block copolymer in active liquid crystalline

matrix

D 488 Antje Jung

Organisch-anorganische Hybride auf der
Basis von hoch verzweigtem Polyalkoxy-
siloxan (PAOS), Schichtsilikaten und
Epoxidharzen

Organic-inorganic hybrids based on highly
branched polyalcoxy siloxane (PAOS),

layered silicates, and epoxy resins

D 489  Stefan Theiler
Functional polyesters with enhanced

degradability for biomedical applications

D 490 Stephanie Vonscheidt

Preparation and characterisation of titanium
dioxide on inorganic layered supports and
its use for photocatalytically active textile

coatings

D 491  Hailin Wang

Development of silica-based nanopigments

Christian Hahn

Polyesters based on malic acid - pendant
hydroxyl groups as distinctive feature for
versatile modifications

D 492

6. Aachen-Dresden International Textile
Conference

Dresden, 29.-30. November 2012

Girls‘ Day und Boys‘ Day an der RWTH Aachen
26. April 2012

Science Nights am DWI
30.-31. Mai 2012:
Bischéfliches St. Ursula Gymnasium, Geilenkirchen



Aktivitaten — Activities

Konferenzbeitrage — Contributions to Conferences

Vortrage — Oral Presentations

A. Boker
Directing the self-assembly of hybrid (bio)nano-
particles
Sino-German Workshop on ,Cloud-based High
Performance Computing”(C-HPC 2011) in
Shanghai/CN, 28.5.-3.6.2012

A. Boker
Directing the self-assembly of hybrid (bio)nano-
particles
Tsinghua-Universitat, Peking/CN, 3.6.2012
(invited)

(invited)

N. Dirks, A. Kérner
ESI-MS als Alternative zur MALDI-MS von
Humanhaar-Keratinen
Fachbeirat Haarkosmetik des DWI, Freinsheim,
4.5.2012

B. Dittrich, B. Koch, T. v. Kooten, C. Kastner,
R. Guthoff, K. Sternberg, M. Maller
Drug delivery system for sustained delivery of
caffeic acid phenethyl ester within lens capsule
after cataract surgery
46. DGBMT Jahrestagung, BMT 2012, Jena,
16.-19.9.2012

B. Dittrich
Drug Release Systeme fiir die Biotechnologie
und Medizin
9. MST - Regionalkonferenz NRW 2012, Mikro-

technik trifft Medizin, Dortmund 2012 (invited)
W. De Jeu

Order, disorder and strain in liquid crystalline

elastomers

S-PolyMat 2012, Kerkrade/NL, 20.-23.5.2012

M. Er-Rafik, Y. He, N. Pasquier, H. Keul, M. Méller
Efficiency of antimicrobial modified hyperbran-
ched polymers analogous with different micro-
structures
IUPAC World Polymer Congress, Blacksburg,
Virginia/USA, 24.-25.6.2012

E. Heine, U. Schwaneberg
Enzymkatalysierte Disulfidbriicken-Isomerisie-
rungen fir Reparatur, Styling, Wellness und
Epilation von Humanhaar (THIOMER_ASE)
Fachbeirat Haarkosmetik des DWI, Aachen,
9.11.2012

N. Keusgen, E. Heine
Nanosilver for antimicrobial functionalization of
textiles
Fachkonferenz zum Thema “Bewertung gesund-
heitlicher Risiken durch Nanosilber” im Bundes-
institut fir Risikobewertung, Marienfelde, Berlin,
2012 (invited)

A. Kérner, N. Dirks
Analytik von Sphingolipiden in Humanhaar mit-
tels ESI-MS und GC-MS
Fachbeirat Haarkosmetik des DWI, Freinsheim,
45,2012

A. Kérner
Proteinanalytik von Humanhaar im DWI/
Fachbeirat Haarkosmetik des DWI, Aachen,
9.11.2012

A. Kiihne
Towards colloidal self-assembly of conjugated
polymer materials
S-PolyMat 2012, Kerkrade/NL, 20.-23.5.2012

L. Li
Diacetylene-containing wedge-shaped mole-
cules: synthesis, morphology and properties
243rd ACS National Meeting, San Diego CA/
USA, 25.-29.3.2012

M. Moéller
Water soluble and water born polymers for bio-
medical technology
1. 6ffentlicher Workshop des Wachstumskerns
— BASIS - BioAnalytics and Surfaces for Inte-
gration in Systems, Erfurt 23.2.2012

M. Moller, P. Lemstra
Biobased polymers at Chemlot
S-PolyMat 2012, Kerkrade/NL, 20.-23.5.2012

M. Moller
Water based prepolymer systems for biomedical
materials
5t Cristofor I. Simionescu Symposium Frontiers
in Macromolecular und Supramolecular Science,
Bukarest/RO, 11.6.2012 (invited)

A. Mourran
SPM based characterization of Hierarchies &
Cooperativity in a two-dimensional conjugated
systems Molecular characterization
APC-Talks, DWI Aachen, 20.1.2012

A. Mourran, M. Maller
Hierarchies and cooperativity in two-dimensional

conjugated systems
S-PolyMat 2012, Kerkrade/NL, 20.-23.5.2012

A. Mourran, M. Defaux, J. Wang, W.H. de Jeu, F. Gho-
lamrezaie, U. Ziener, D.M. de Leeuw, M. Moller
Structural and electrical properties of o—w-substi-
tuted oligothiophene monolayers
IUPAC World Polymer Congress, Blacksburg,
Virginia/USA, 24.-25.6.2012

A. Mourran
Unconventional patterning methods

EU- Hierarchie Vaalsbroek/NL, 2012 (invited)

A. Mourran
SPM based characterization of Hierarchies &
Cooperativity in a two-dimensional conjugated
systems Introduction to Confocal Raman and
Scanning Probe Microscopy

Forschungszentrum Jilich, 2012 (invited)

A. Mourran
From structural hierarchy to material with collec-
tive photo-response
MPI Géttingen; dynamics of complex fluids, 2012
(invited)
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. Mourran
Hierarchies & Cooperativity in a two-dimensional
conjugated systems
AFM User’ Meeting, MEET, Westfélische

Wilhelms-Universitat Miinster, 2012 (invited)

. Peter
Oberflachen — Schliissel zur Funktion
Weiterbildungsseminar DIK Hannover Kautschuk-
technologie fur Fortgeschrittene, Hannover,

6.2.2012 (invited)

. Peter
Oberflachen — Schliissel zur Funktion: Wie durch
MaBschneidern von Ober- und Grenzflachen
Funktionen erzeugt werden kénnen
12. Workshop ak-adp, mtex (Messe) Chemnitz,
9.-10.5.2012 (invited)

. Peter, M. Rabe
Uber das Potential modifizierter Schichtsilikate
zur Raumluftentgiftung
Aachener Innovationstag Textil: ,Interieur”, TFI,
Aachen 14.6.2012

. Peter, E. ClaBen
LaserschweiBen als neue Fligetechnologie fiir
Textilien
Hohenstein Innovationsborse, 20.-21.6.2012

. Rabe, T. Grethe, M. Korger, K. Klinkhammer,
A. Tsvetova, K. Peter, L. Alsamman
Potential modifizierter Schichtsilikate zur Schad-
stoffadsorption
51. Chemiefasertagung Dornbirn, Dornbirn/A,
19.-21.9.2012

. Peter, L. Kampas
Development of physico-chemical basics for a
high temperature stabil oleophobic finishing me-
thod of fibres and textile fabrics based on surface
structuring and coatings
Aachen-Dresden International Textile Conference,
Dresden, 29.-30.11.2012

. Pich
Reactive poly(siloxanes) as building blocks for
design of composite colloids
German-China Symposium 2012, Shanghai/CN,
29.5-3.6.2012 (invited)

. Pich
Multifunctional polymer microgels
GDCh 2012, Mainz, 8.-9.10.2012

. Pich
Multifunctional colloids
APCTOS, Lviv/UA, 6.-8.11.2012

(invited)

(invited)

. Popescu, M. Schiring, Q. J. Zhang
Comfort Index: Wool suit vs PES suit
81t IWTO Congres, New York/USA, 7.-9.5.2012

(keynote lecture)

. Popescu
Wool: Myths and Modern Facts
81t JIWTO Congres, New York/USA, 7.-9.5.2012
(invited)

. Popescu
The thermal stability of fibrous hard alpha-keratins
15" ICTAC, Osaka/JP, 20.-24.8.2012
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C. Popescu, A. Stefanescu, W. de Klerk, A. van der
Heijden , M. Moeller
Investigation of thermal stability of the plastic
bonded explosive KS-32 and its components
(HMX and HTPB) under different environmental
conditions
15th ICTAC, Osaka/JP, 20.-24.8.2012

C. Popescu
Comfort of wool
CORTEP, Sinaia/RO, 6.-8.9.2012

C. Popescu, D. Istrate, M Er Rafik, M. Moeller
The effect of pH on thermal stability of fibrous
hard alpha-keratins
Hair Applied Symposium, Princeton/USA,
20.-21.9.2012

F.-J. Wortmann, G. Wortmann, D. Zhang, C. Popescu
Effects of thermal, non-permanent straightening
on the morphological components of human hair
Hair Applied Symposium, Princeton/USA,
20.-21.9.2012

C. Popescu
pH and thermal stability of the hair
Fachbeirat Haarkosmetik des DWI, Aachen,
9.11.2012

L.I. Potemkin
Morphology control in thin block copolymer films
German-Russian Conference on Fundamentals
and Applications of Nanoscience,

Berlin, 19.-21.5.2012

K. Schéfer, M. Méller, C. Damm, W. Peukert,
C.Wilms, T. Gries
Neuartige lumineszierende Kunststofffilme und
-filamente flir Warn- und Sicherheitssysteme
Jahrestreffen der Fachgruppen Grenzflachenbe-
stimmte Systeme und Prozesse & Zerkleinern und
Klassieren 2012, Bad Dirkheim, 13.3.-14.3.2012

(invited)

C. Wilms, G. Seide, T. Gries, K. Schéfer, H. Wang,
K. Dérmbach, A. Pich, M. Moeller, C. Damm,
W. Peukert

Novel luminescent polymer films and filaments for

warning and security systems
13. Chemnitzer Textiltechnik-Tagung (CTT),
Chemnitz, 14.-15.3.2012

U. Schwaneberg
Protein engineering for triggered compound
releasefrom nanocontainers
BioClub “RWTH meets FH Aachen”, Aachen,
5.6.2012

U. Schwaneberg
Mutagenesis methods for diversity generation in
directed evolution

EMBO Conference Catalytic Mechanisms by Bio-

logical Systems, Groningen/NL, 7.-10.10.2012

A. Spiess
Model-based analysis of enzyme processes
Fachausschuss Bioprozesstechnik, Frankfurt,
6.3.2012

A. Spiess
Enzymatische Hydrolyse von Cellulose unter

(invited)



Mitwirkung von ionischen Fliissigkeiten

Materials Valley-Workshop ,Biomasse - Konversi-
on zu hochwertigen chemischen Produkten - Ver-
fahrenstechnologie und Anwendungspotentiale®,
Hanau, 22.3.2012

A. Spiess
NGP2 - next generation processes and products
ACHEMA, Frankfurt, 18.-22.6.2012

A. Spiess
Lignin - ein wertvoller Rohstoff bisher ungenutzt?
Round Table ,Bioraffinerien“, Diisseldorf, 5.7.2012

A. Spiess
Understand and improve your enzyme reaction
using mechanistic mathematical modeling
Biocat 2012, Hamburg, 2.-6.9.2012

B. Bonhage, A. Spiess
Activity and inhibitory effects of cello-oligomers
on the extremophile endoglucanase from
S. solfataricus
ACHEMA, Frankfurt, 18.-22.6.2012

N. Chen, S. Roth, HF Liu, U. Schwaneberg, A. Spiess
Reaction kinetics of laccase from Trametes ver-
sicolor in an ionic liquid — cosolvent system for
lignin degradation
ACHEMA, Frankfurt, 18.-22.6.2012

K. Mahnken, M. Pohl, A. Spiess
Optimization of progress curve experiments for
reaction kinetic identification
ACHEMA, Frankfurt, 18.-22.6.2012

N. Chen, S. Roth, HF Liu, U. Schwaneberg, A. Spiess
Oxidation of lignin model compounds by a
laccase — mediator system in ionic liquids:

A kinetic description

9th European Symposium on Biochemical
Engineering Science (ESBES), Istanbul/TR,
24.-26.9.2012

H.-W. Schmidt, K. Kreger, H. Misslitz, A. Kern,
S. Klinkhart, X. Zhu, H. Thomas, M. Méller
Verbesserte Staubfilter durch Modifizierung von
Trédgertextilien mit supramolekularen Nanofaser-
Netzwerken
51. Chemiefasertagung Dornbirn, Dornbirn/A,
19.-21.09.2012

L. Tsarkova, H. Zhang, S. Mommer, S. Theiler,
A. Manova, M. Moller
Particle-stabilized emulsions as templates for
thermostimulable capsules
2434 ACS National Meeting, San Diego CA/
USA, 25.-29.3.2012 (invited)

S. Park, L. Tsarkova, S. Hiltl, S. Roitsch, J. Mayer,
A. Boker
Topographically guided macroscopic ordering
of block cpolymers into sequenced patterns
capsules
243 ACS National Meeting, San Diego CA/
USA, 25.-29.3.2012 (invited)

P. Van Rijn
Surface modifications of electrode materials via
aqueous e-ATRP
S-PolyMat 2012, Kerkrade/NL, 20.-23.5.2012

Aktivitaten — Activities

O.l. Vinogradova
Hydrodynamic and electro-osmotic slip on super-
hydrophobic surfaces
NATO Advanced Research Workshop ,Alterna-
tive Water Resources in Arid Areas by retrieving
Water f. Secondary Sources”, Ein Bokek/IL,
7.-11.5.2012 (invited)

O.l. Vinogradova
Superhydrophobic textures for micro- and nano-
fluidics
+Advanced Functional Materials”, Riviera/BG,
5.-8.9.2012 (invited)

A. Walther
Biomemetic water-borne high-performance
materials
S-PolyMat 2012, Kerkrade/NL, 20.-23.5.2012

A. Walther
Self-assembled biomimetic materials
KiT, Karlsruhe 1.6.2012

A. Walther
Selbststrukturierende Biomimetische Materialien
Biobasierte Polymere - Kunststoffe der Zukunft
Berlin, 26.9.2012 (invited)

A. Walther
Raimund Stadler Award Lecture “Water-borne
self-assembled biomimetic Materials”
Germany Biennial Meeting of the GDCh-Division
of Macromolecular Chemistry, Mainz, 7.-9.10.2012
(invited)

A. Walther
Nacre-mimetic materials for gas and fire barriers
Aachen-Dresden International Textile Conference,
Dresden, 29.-30.11.2012

J. Andre, M. Wessling
In-situ product recovery using pulsed diafiltration
ACHEMA 2012, Frankfurt, 2012

M. Wessling
Nano-structured membrane materials for CO,
capture
ICONN Conference, Perth/AU, 5.-9.2.2012(invited)

M. Wessling
Tailor-made fuels from biomass: the role of
membrane processes
DSM Symposium, Geleen/NL 14.2.2012  (invited)

M. Wessling
Membranen — Lebenswichtig
NRW Akademie der Kiinste, Diisseldorf, 14.3.2012

(invited)
M. Wessling
Membranherstellung — what's cooking?
DECHEMA Membrantag 27.3.2012 (invited)

M. Wessling
Grundlagenforschung und Produktentwicklung
am Beispiel einer Gastrennungsmembran
BCI Kolloquium, Universitat Dortmund, 11.4.2012
(invited)
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Aktivitaten — Activities

M. Wessling
Engineering across length scales in organophilic
nanofiltration
Nemopur EU-Network of Excellence, Workshop,
Cetraro/IT, 23.4-25.4.2012 (invited)

M. Wessling
Ceramic and metallic hollow fibres
Synthetic Fibre Talks, DWI Aachen, 27.4.2012

M. Wessling
Membrane processes in biorefineries
NMG Posterdaag Shell, Amsterdam/NL,
7.6.2012

M. Wessling
Membrane based fractionation of saccharides
in ionic liquid assisted enzymatic conversion of
ligno-cellulosic material
TMFB International Workshop 13.6.2012

M. Wessling
Membrane separations: Engineering across
length scales European
Membrane Society Summerschool, Nancy/FR,
10.7-13.7.2012 (invited)

M. Wessling
Direct nanofiltration using hollow fiber membranes
European Desalination Society, Wetsus/NL,
10.9.2012

J.E. Wong
Layer-by-Layer-modified ultrafiltration membra-
nes for enhanced performance
9t International Symposium Polyelectrolytes
2012, Lausanne/CH, 2012

J. E. Wong
Regenerable active polyelectrolyte nanofiltra-
tion membranes for water reuse and metal/acid
recovery
Recent Advances in Nanotechnology-based
Water Purification Methods, Nano4water,
Thessaloniki/GR, 2012

H. Zhang
Self-assembly of amphiphilic wedge-shaped
sulfonates: nanochannel formation and ionic
conductivity
EUPOC 2012, Gargnano/IT, 2012

X. Zhu
Advanced textile materials for biomedical
applications
High-Tex from Germany 2012, Moscow/RU,
12.-14.3.2012

X. Zhu
Supramolecular complexes of amphiphilic
wedge-shaped sulfonic acid molecules with
polybases
World Polymer Congress 2012, Virginia Tech
Campus, Blacksburg, VA/USA, 24.-29.6.2012

(invited)
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Central European Conference on Photo-
chemistry (CECP) 2012
Bad Hofgastein/A, 5.-9.2.2012

C. Damm, K. Schafer, W. Peukert
Photoluminescence properties of pigment nano-
particles prepared by top-down-approach

Industrial Use of Renewable Raw Materials:
Chemistry, Biotechnology, Process Enginee-
ring, DECHEMA House, Frankfurt am Main,
14.-15.2.2012

C. Abels, H. Wulfhorst, A. Spiess, T. Melin,
M. Wessling
Glucose recovery in enzymatic hydrolysis of
wooden biomass via nanofiltration

H. Wulfhorst, C. Abels, V. Erwen, T. Melin,
M. Wessling, A. Spiess
Enzymatic hydrolysis of cellulose in an enzyme
membrane reactor

Makromolekulares Kolloquium Freiburg
23.-25.2.2012

D. Heinze, O. Weichold, K. Peter, C. Popescu,
T. Mang, M. Méller
Preparation of flexible PVAc barrier materials
using low molecular weight poly(vinyl ester)
compatibilisers)

E. Hrsic, H. Keul, M. Mdler
Synthesis of thiol functionalized poly(meth)
acrylates using enzymatic catalysis and a
subsequent one pot reaction process

S-PolyMat 2012, Kerkrade/NL, 20.-23.3.2012

G. Agrawal
Water-soluble poly (ethoxysiloxanes) for design
of micrgel/SiO, hybrid colloids

M. Er-Rafik
Efficiency of antimicrobial modified hyperbranced
polyethyleneimine polymers analogous with diffe-
rent microstructures

M. Er-Rafik
Antimicrobial layer-by-layer coating based on
modified hyperbranched polyethyleneimine

L. Tsarkova, A. Mantova
Particle-stabilized PDMS emulsions as templates
for thermostimulable capsules and coationgs

S. Singh
Redox-sensitive nanogels for targetted delivery of
proteins

S. Singh, K. Albrecht, M. Moeller, J. Groll
Nanogel as carriers for proteins



DPG Friihjahrstagung der Sektion Konden-
sierte Materie (SKM), Berlin, 25.-30.3.2012

M. Amirkhani, A. Boryor, J. Kurniadi, M. Geiger,
T. Panchapongsaphak, O. Marti, B. Lapatki
The effect of moisture on mechanical deformation
of PETG

P. Wiinnemann
Modification of wrinkled surfaces through defects

Polychar 20 World Forum on Advanced
Materials, Dubrovnik/HR, 26.-30.3.2012

C. Schmitz, K. Peter, M. Méller
Polymeric silica precursor as both surface active
agent and wall material for microcapsules

R. Schréder, A. Pich
Zwitterionic microgels based on N-vinylcaprolac-
tam and sulfo-, carboxy-, and phosphobetaine

Biomedica Summit 2012, Liege/B, 18.-19.4.2012

F. Topuz, S. Singh, K. Albrehct, M. Méller, J. Groll
Design and engineering of DNA nanogels as
PAH scavengers

Fiber Society Spring Conference 2012
St. Gallen/CH, 23.-25.5.2012

D. Kehren, A. Pich
Microgel-based fibres

9" World Biomaterial Congress
Chengdu/China, 1.-5.6.2012

M. Kuhimann, S. Singh, K. Albrecht, M. Mdller,
J. Groll
Polyglycidol-based nanogels for targeted protein-
delivery

TMFB International Workshop,
Aachen, 13.-14.6.2012

B. Bonhage, N. Chen, S. Roth, A. Spiess
Enzymatic approach to lignocellulosic biomass
conversion

EUROMAR Conference 2012
Dublin/IRL , 1.-5.7.2012

A. Balaceanu
Heterogeneous morphology of microgels by flory
theory and high-resolution transverse magnetiza-
tion relaxation NMR

Warwick Polymer Conference 2012
Coventry/UK, 9.-12.7.2012

S. Singh, F. Topuz, K. Albrecht, M. Méller, J. Groll
Enzyme triggeredhHydrogel / nanogel formation

Biocat 2012, Hamburg, 2.-6.9.2012

K. Wirges, S. Wiese, A. DreBen, W. Richtering,
A. Spiess
Infrared spectroscopy — monitoring and characte-
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rization of enzyme reactions in microgel-stabi-
lized biphasic systems

26" Conference of the European Colloid and
Interface Society (ECIS) 2012
Malmé/SE, 2.-7.9.2012

K. Dérmbach, G. Agrawal, X. Zhu, M. Mdller, A. Pich
Silica-coated hematite nanoparticles using water-
soluble polyalkoxysiloxanes

H. Park, R. Rosencrantz, L. Elling, A. Boker
Glycoconjugate brushes via surface initiated
ATRP

M. Richter, A. Schulz, A. Boker
Mineral capsules via emulsions & dynamics of
protein adsorption

P. Wiinnemann
Modlification of wrinkled surfaces through defects

3rd TERMIS World Congress
Vienna/A, 5.-8.9.2012

S. Weinandy, R. Lésel, R. E. Unger, K. Douma,
R. Megens, C.J. Kirkpatrick, M. van Zandvoort,
J. Sachweh, S. Jockenhével, D. Klee
Capillary-like structures adjacent to biofunction-
alized microfibres generated by different suppor-
tive cell types

Polycondensation 2012
San Francisco, CA/USA, 16.-19.9.2012

M. Gupta, X. Zhu, M. Fijten, H. Keul, M. Méller
Polyesteramideamides: synthesis, properties and
fiber spinning

5t International Conference on Applied Hair

Science, Princeton, NJ/USA, 20.-21.9.2012

J. Kurniadi, H. Puspitosari, C. Popescu, M. Méller
In situ synthesis of pigments in hair

GDCh-Tagung der Fachgruppe Makromoleku-
lare Chemie, Mainz, 7.-9.10.2012

P. van Rijn, M. Tutus, M. Wessling, A. Boker
Ultrathin membranes from polymer-protein con-
Jugates

14. Aachener Membran Kolloquium
Aachen, 7.-8.11.2012

C. Abels, C. Thimm, H. Wulfhorst, A. Spiess, T. Melin,
M. Wessling
Membrane separations in enzymatic hydrolysis of
cellulose

H. Breisig, K. Sattayakijkajon, S. Dahmen,
M. Wessling
On the production of alginate beads via hollow-
fiber membrane emulsification

F. Carstensen, K. Meier, S. Berkus, J. Biichs, T. Melin,
M. Wessling
In situ antibody recovery with reverse-flow diafil-
tration
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S. Hanisch, S. Yuce, M. Wessling
Direct nanofiltration of wastewater treatment plant
effluent for organic micropollutant removal

K. Lorenz, K. K&ssl, M. Wessling
Carbon nanotube mixed matrix membranes for
gas separation

T. Lulf, T. Harlacher, T. Melin, M. Wessling
Membrane hybrid processes for argon purification

L. Peters, L.W. Ostendorf, J.E. Wong, C. Popescu,
M. Wessling
Layer-by-layer assembly of polyelectrolyte multi-
layers on polyethersulfone hollow fibres

6. Aachen-Dresdner, Dresden, 29.-30.11.2012

T. Grethe, L. Alsamman, K. Klinkhammer, M. Korger,
A. Tsvetkova, D. Uebel, P. Klauth, K. Peter,
M. Rabe, E. Janssen
Nano-clay coatings for adsorption of xenobiotics

E. T. Heine, A. Plum, H. Keul, M. Méller
Novel durable and efficient antimicrobial agents
to fight nosocomial disease spreading

S. Kuhl, J. Kohler, H. Keul, M. Méller, A. Pich
Polyamine-based crosslinked cyclo-matrix poly-
phosphazene microspheres

A. Manova, L. Tsarkova, A. Boker, M. Méller
Particle-stabilized PDMS emulsions as templates
for thermoswitchable capsules and coatings

D. Menne, F. Pitsch, J. E. Wong, A. Pich, M. Wessling
Microgels in membrane technology: thermo-
responsive membranes

T. Narangerel, R. Vinokur, C. Popescu, M. Moller
Wet crazing for anisotropic electrically conductive
fibres

48

C. Popescu, M. P. Schiring, Q. Zhang, K. Hupfer-
Kempkes, A. Kaiser
Comfort of textiles

C. Rieser, K. Peter, M. Moller
Wet grinding of lanthanum hexaboride to improve
its NIR-absorbing behaviour for laser welding of
textiles

R. Ronge, A. Kémer, X. Zhu, M. Méller
Efficiency of custom-made PDMS-PEG copoly-
mers as a durable, hydrophilic softener

M. Salama, X. Zhu, M. Belly, C. Popescu
Preparation and characterization of composite
materials based on recycled keratins

K. Schéfer, K. Dérmbach, S. Kiihl, H. Wang, A. Pich,
M. Moller
Photochromic systems for light regulation by
textiles

J. E. Wong, L. Peters, L. W. Ostendorf, C. Popescu
Layer-by-layer assembly of polyelectrolyte multi-
layers on polyethersulfone hollow fibres: dry-wet
spinning, physicochemical characterizations and
performance assessment

T. Wormann, R. Vinokur, H. Thomas, M. Méller
Investigation of interfacial failure modes in com-
posites via single-fiber fragmentation test

X. Zhu, M. Méller, H. Hadjiev, H. Frey, N. Eisenreich,
A. Koleczko, J. Schubert
Deposition of silicon films on textile substrates by
spraying of liquid silicon precursors: a new ap-
proach towards flexible polycrystalline solar cells
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C. Liedel, M. Hund, V. Olszowka, A. Boker
On the alignment of a cylindrical block
copolymer: a time-resolved and 3-dimensi-
onal SFM study

Soft Matter 8, 995-1002 (2012)

C. Liedel, C.W. Pester, M. Ruppel,

V.S. Urban, A. Béker

Beyond orientation: the impact of electric
fields on block copolymers

Macromol. Chem. Phys. 213, 259-269
(2012)

A. Jung, K. Peter, D.E. Demco, D. Jehnichen,
M. Moller

Nanocomposites based on layered silicates
and epoxy resins: measurement of clay
dispersion and exfoliation by means of
TEM, solid-state NMR, and X-ray diffraction
methods

Macromol. Chem. Phys. 213, 389-400
(2012)

A.H. Groschel, F.H. Schacher, H. Schmalz,
O.V. Borisov, E.B. Zhulina, A. Walther,
A.H.E. Mller

Precise hierarchical self-assembly of multi-
compartment micelles

Nature Communications 3: 710, DOI:
10.10838/ncomms1707

D.V. Anokhin, J. Lejnieks, A. Mourran,

X. Zhu, H. Keul, M. Méller, O. Konovalov,
N. Erina, D.A. Ivanov

Interplay between H-bonding and alkyl-
chain ordering in self-assembly of mono-
dendritic L-alanine derivatives
ChemPhysChem 13, 1-10 (2012)

Y. He, E. Heine, N. Keusgen, H. Keul,

M. Méller

Synthesis and characterization of amphi-
philic monodisperse compounds and
poly(ethylene imine)s: Influence of their
microstructures on the antimicrobial pro-
perties

Biomacromolecules 13(8), 612-623 (2012)

S. Chattopadhyay, H. Keul, M. Méller
Functional polymers bearing reactive
azetidinium groups: Synthesis and
characterization

Macromol. Chem. Phys. 213(5), 500-512
(2012)

E. Hrsic, H. Keul, M. Méller

Synthesis of thiol functionalized poly(meth)
acrylates through enzymatic catalysis and a
subsequent one pot reaction process
European Polymer Journal 48(4), 761-768
(2012)

A. Dhanasingh, J. Groll

Polysaccharide based covalently linked
multi-membrane hydrogels

Soft Matter 8, 1643-1647 (2012)
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M. Santos, J. Gangoiti, M.J. Llama,

J.L. Serra, H. Keul, M. Moéller
Poly(3-hydroxyoctanoate) depolymerase
from Pseudomonas fluorescens GK13:
Catalysis of ester-forming reactions in non-
aqueous media

Journal of Molecular Catalysis B: Enzymatic
77,81-86 (2012)

S. Schmieschek, A.V. Belyaeyv, J. Harting,
O.l. Vinogradova

Tensorial slip of superhydrophobic channels
Physical Review E 85, 016324 (2012)

O.l. Vinogradova, L. Bocquet, A.N. Bogda-
nov, R. Tsekov, V. Lobaskin

Electrostatic interaction of neutral semi-
permeable membranes

J. Chem. Phys. 136, 034902 (2012)

R. Hoogenboom, A.-M. Zorn, H. Keul,

C. Barner-Kowolik, M. Moller

Copolymers of 2-hydroxyethylacrylate and
2-methoxyethyl acrylate by nitroxide media-
ted polymerization: kinetics, SEC-ESI-MS
analysis and thermoresponsive properties
Polym. Chem. 3, 335-342 (2012)

M. Defaux, F. Gholamrezaie, J. Wang,

A. Kreyes, U. Ziener, D.V. Anokhin, D.A.
Ivanov, A. Moser, A. Neuhold, I. Salzmann,
R. Reselm, D.M. de Leeuw, S.C. J. Mes-
kers, M. Moller, A. Mourran
Solution-processable septithiophene
monolayer transistor

Advanced Materials 24(7), 973-978 (2012)

J. Wang, W.H. de Jeu, P. Miiller, M. Méller,
A. Mourran

Thin film structure of block copolymer-sur-
factant complexes: Strongly ionic bonding
polymer systems

Macromolecules 45(2), 974-985 (2012)

J. Boekhoven, P. van Rijn, J.H. van Esch
Self-assembly of facial amphiphiles in
water

in: Supramolecular Chemistry: From Mo-
lecules to Nanomaterials, 8 Volume Set,
3377-3394

J.W. Steed, P.A. Gale (eds.), Wiley 2012
ISBN: 978-0-470-74640-0

S. Park, L. Tsarkova, S. Hiltl, S. Roitsch,

J. Mayer, A. Boker

Guiding block copolymers into sequenced
patterns via inverted terrace formation
Macromolecules 45(5), 2494—-2501 (2012)

C.W. Pester, A. Konradi, B. Varnholt,

P. van Rijn, A. Boker

Responsive macroscopic materials from
self-assembled cross-linked SiO,-PNI-
PAAm core-shell structures

Adv. Funct. Mater. 22(8), 1724-1731
(2012)
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M. Hoss, C. Apel, A. Dhanasingh,

C.V. Suschek, K. Hemmrich, J. Salber,

M. Zenke, S. Neuss

Integrin 0.4 impacts on differential adhesion
of preadipocytes and stem cells on synthe-
tic polymers

J Tissue Eng Regen Med (2012), DOI:
10.1002/term.526

G. Agrawal, M. Schirings, X. Zhu, A. Pich
Microgel/SiO, hybrid colloids prepared
using a water soluble silica precursor
Polymer 53 (6), 1189-1197 (2012)

K. Adamiak, T. Anders, M. Henze, H. Keul,
M. Moller, L. Elling

Chemo-enzymatic synthesis of function-
alized oligomers of N-acetyllactosamine
glycan derivatives and their immobilization
on biomaterial surfaces

J. Molecular Catalysis B: Enzymatic (2012)
DOI: 10.1016/m.molcatb.2012.02.002

M.V. Beer, C. Rech, S. Diederichs, K. Hahn,
K. Bruellhoff, M. Mdller, L. Elling, J. Groll

A hydrogel-based versatile screening plat-
form for specific biomolecular recognition
in a well plate format
Electrochemistry-Mass Spectrometry - Ana-
lytical and Bioanalytical Chemistry 403 (2),
517-526 (2012)

S. Pargen, C. Willems, H. Keul, A. Pich,

M. Moller

Surfactant-free synthesis of polystyrene
nanoparticles using oligoglycidol macro-
monomers

Macromolecules 45 (3), 1230-1240 (2012)

M.A. Shcherbina, A.V. Bakirov, A.N. Yakunin,
V. Percec, U. Beginn, M. Mdller, S.N. Chva-
lun

Self-assembling supramolecular systems
of different symmetry formed by wedged
macromolecular dendrons

Crystallography Reports 57 (2), 151-168
(2012)

S. Park, P. van Rijn, A. Boker

Artificial leaves via reproduction of
hierarchical structures by a fast molding
and curing process

Macromol. Rapid Commun., 33, 1300-
1303 (2012)

D.D. van't Zand, P. Nacheyv, P. Wagener, R.
Rosenfeld, A. Pich, D. Klee, S. Barcikowski
Nanocomposites via in-situ monomer en-
grafting onto laser-generated nanoparticles
Journal of Laser Micro/Nanoengineering 7,
21-27 (2012)

A. Balaceanu, V. Mayorga, W. Lin, M. Schi-
rings, D. E. Demco, A. Boker, M. A. Winnik,
A. Pich

Copolymer microgels by precipitation
polymerisation of N-vinylcaprolactam and
N-isopropylacrylamides in aqueous medium
Colloid Polym. Sci. 291, 21 (2012)
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L. Li, C. Cheng, M.P. Schiirings, X. Zhu,

A. Pich

Aqueous microgels modified by wedge-
shaped amphiphilic molecules via acid—
base interaction: Effect of alkyl chain length
Polymer (2012), DOI: 10.1016/j.poly-
mer.2012.05.021

A. Pich, W. Richtering

Polymer nanogels and microgels

in: Polymer Science: A Comprehensive
Reference, 2012, Volume 6, DOI: 10.1 016/
B978-0-444-5 3349-4.00167-0

C. Popescu

Hair Damage

in: Practical ModernHair Science, T. Evans,
R.R. Wickett (eds.), Allured Business Media,
Carol Stream, IL/USA,

ISBN: 978-1-932633-93-1

M. Salama, M. Méller, A. Bendak
Activating wool for flame-proof treatmens
with zirconium and titanium salts
Industria Textilia 62(6), 320-324 (2012)

C. Hahn, H. Keul, M. Méller
Hydroxyl-functional polyurethanes and
polyesters: synthesis, properties and poten-
tial biomedical application

Polym. Int. 61(7), 1048-1060 (2012)

N. Greving, H. Keul, M. Millaruelo,

R. Weberskirch, M. Maller

Synthesis of a,w-isocyanate-telechelic
poly(methyl methacrylate)

Macromol. Chem. Phys. 213(14), 1465-
1474 (2012)

D. Haamann, M. Bispinghoff, D. Honders,
C. Suschek, M. Méller, D. Klee
Electrospun fibers from functional poly-
glycidol/poly(e-caprolactone) blends with
defined surface properties

Journal of Applied Polymer Science 125,
3638-3647 (2012)

K. Schickle, R. Kaufmann, D.F. Duarte Cam-
posa, M. Weber, H. Fischer

Towards osseointegration of bioinert
ceramics: Introducing functional groups to
alumina surface by tailored self assembled
monolayer technique

Journal of the European Ceramic Society
32, 3063-3071 (2012)

P. Engel, S. Krull, B. Seiferheld, A.C. Spiess
Rational approach to optimize cellulase
mixtures for hydrolysis of regenerated cellu-
lose with residual ionic liquid

Bioresource Technology. (2012)

DOI: 10.1016/j.biortech.2011.10.080

W. Eberhard, G. Jager, J. Pinto,

A.C. Spiess, J. Buchs

Determining complete suspension of
immobilized enzymes by analysis of digital
camera images

Chemical Engineering Communications
199, 720-736 (2012)
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A.J. Ruff, J. Marienhagen, R. Vermaa,

D. Roccatano, H.G. Genieser, P. Niemann,
A. Shivange, U. Schwaneberg

dRTP and dPTP a complementary nucle-
otide couple for the Sequence Saturation
Mutagenesis (SeSaM) method

J. Mol. Cat. B (2012), DOI 10.1016/j.mol-
catb.2012.04.018

A. Dennig, J. Marienhagen, A.J. Ruff,

L. Guddat, U. Schwaneberg,

Directed evolution of P450 BM3 into a
p-Xylene hydroxylase

ChemCatChem 4, 771-773 (2012)

R. Roccatano new Verma, U. Schwaneberg,
D. Roccatano

MAP2.03D: A sequence/structure based
server for protein engineering

Synth. Biol. 1(4), 139-150 (2012)

J. Vojcic, D. Despotovic, R. Martinez,

K.H. Maurer, U. Schwaneberg

An efficient transformation method for
Bacillus subtilis DB104

Appl. Microbiol. Biotechnol. 94(2), 487-93
(2012)

S.J. Tenne, U. Schwaneberg

First insights on organic cosolvent effects
on FhuA wildtype and FhuA A1-159
IJIMS 13(2), 2459-71 (2012)

Z. Li, D. Roccatano, M. Lorenz,

U. Schwaneberg

Directed evolution of subtilisin E into a
highly active and guanidinium chloride- and
sodium dodecylsulfate-tolerant protease
ChemBioChem 13(5), 691-9 (2012)

D. Despotovic, J. Vojcic, R. Prodanovic,

R. Martinez, K.H. Maurer, U. Schwaneberg
Fluorescent assay for directed evolution of
perhydrolases

J. Biomol. Scr. (2012), DOI:
10.1177/1087057112438464

J. Marienhagen, A. Dennig, U. Schwaneberg
Phosphorothioate-based DNA recom-
bination: an enzyme-free method for the
combinatorial assembly of multiple DNA
fragments

BioTechniques (2012),
DOI:10.2144/000113865

A. Jakoblinnert, M. Bocola, S. Steinsiek,

M. Bhattacharjee, M. Boenitz-Dulat,

U. Schwaneberg, M. Ansorge-Schumacher
Who is Who? — Allocation of carbonyl red-
uctase isoenzymes of Candida parapsilosis
by combination of bio- and computational
chemistry

ChemBioChem 13(6), 803-809 (2012)

S. Groger, Staudt, C.A. Miller, J. Marienha-
gen, C. Boing, S. Buchholz, U. Schwane-
berg, H. Groger

Biocatalytic hydroxylation of n-butane with
in situ cofactor regeneration at low tempe-
rature and under normal pressure

Beilstein J. Org. Chem. 8, 186-191 (2012)
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A.V. Shivange, A. Serwe, A. Dennig,

D. Roccatano, S. Haefner, U. Schwaneberg
Directed evolution of a highly active Yersi-
nia mollaretii phytase

Appl. Microbiol. Biotechnol. (2012),

DOI: 10.1007/s00253-011-3756-7

M. Noor, T. Dworeck, A. Schenk, P. Shinde,
M. Fioroni, U. Schwaneberg

Polymersome surface decoration by an
EGFP fusion protein employing Cecropin A
as peptide ,anchor”

J. Biotechnol.157, 31-37 (2012)

C. Abels, C. Redepenning, A. Moll, T. Melin,
M. Wessling

Simple purification of ionic liquid solvents
by nanofiltration in biorefining of lignocellu-
losic substrates

Journal of Membrane Science 405-4086,
1-10 (2012)

M. Ajhar, S. Bannwarth, K.-H. Stollenwerk,
G. Spalding, S. Yuce, M. Wessling, T. Melin
Siloxane removal using silicone—rubber
membranes

Separation and Purification Technology 89,
234-244 (2012)

F. Carstensen, A. Apel, M. Wessling

In situ product recovery: Submerged
membranes vs. external loop membranes
Journal of Membrane Science 394-395,
1-36 (2012)

F. Broens, Daniel Menne, I. Pothof,

B. Blankert, H.D.W. Roesink, H. Futselaar,
R.G.H. Lammertink, M. Wessling

Water hammer reduces fouling during natu-
ral water ultrafiltration

Water Research 46(4), 1113-1120 (2012)

A.J.C. Kuhne, M.C. Gather, J. Sprakel
Monodisperse conjugated polymer particles
by Suzuki-Miyaura dispersion polymeriza-
tion

Nature Communications 3, 1088 (2012)

J. Zhou, A.V. Belyaeyv, F. Schmid,

O.l. Vinogradova

Anisotropic flow in striped superhydropho-
bic channels

J. Chem. Phys. 136(19), 194706-194716
(2012)

E.S. Asmolova, O.l. Vinogradova

Effective slip boundary conditions for arbi-
trary one-dimensional surfaces

J. Fluid Mechanics 706, 108-117 (2012)

W. Richtering, A. Pich

The special behaviours of responsive core-
shell nanogels

Soft Matter 8, 11423-11430 (2012)

C.l. Horvat, X.-M. Zhu, D. Turp, R.A. Vinokur,
D.E. Demco, R. Fechete, O. Conradi,

A. Graichen, D.A. Anokhin, D.A. Ilvanov,

M. Moller

Perfluorosulfonic acid ionomer — silica
composite membranes aprepared using
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hyperbranched polyethoxysiloxane for poly-
mer electrolyte membrane fuel cells
International Journal of Hydrogen Energy 37,
14454-14462 (2012)

L. Tsarkova

Distortion of a unit cell versus phase tran-
sition to non-bulk morphology in frustrated
films of cylinder-forming polystyrene-b-
polybutadiene diblock copolymers
Macromolecules 45(19) 7985-7994 (2012)

T. Ruhland, P. Reichstein, A. Majewski,

A. Walther, A.H.E. Muller
Superparamagnetic and fluorescent
thermo-responsive core-shell-corona hybrid
nanogels with a protective silica shell

J. Coll. Interf. Sci. 374, 45 (2012)

E.K. Penott-Chang, A. Walther, P.-E. Millard,
A. Jager, E. Jager, A.H.E. Miller,

S.S. Guterres, A.R. Pohlmann

Amphiphilic diblock copolymer and polyca-
prolactone blends to produce new vesicular
nanocarriers

J. Biomed. Nanotechnol. 8, 272 (2012)

M.J. Kettel, H. Hildebrandt, K. Schéfer,
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Nachfolgend finden Sie einen Auszug der Berichterstattung tiber das DWI in den Printmedien. Dartiber hinaus
wurde in Horfunk und Fernsehen tiber unsere Arbeiten berichtet:

30.7.2012, WDR Markt
Haarefédrben

FFD im Dialog 4/2012
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Saarbriicker Zeitung, 1.5.2012

www.textination.de, 21.5.2012
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RW Textilservice 7/2012

Textile network, 7-8/2012

forward textile technologies, 2/2012

60 Jahre DWI an der RWTH Aachen

Im April 1952 wurde das Institut mit
der Aufgabe gegrindet, sich der
Proteinchamis und Keratinfaserfor-
schung zu widmen,

Moch heute weist das Mamenskirzel
auf seine langjihrige Bedeutung als
das Deutsche Wolforschungsinstiu
hin. (ber die Zed haben sich aber die
Forschungsschwerpunkie und auch die
Rahmenbedingungen fir das Institut
verdndert und weierentwickelt. Heute
verbindet das Instind Kompetenzen im

Bereich der Makromalekularen Chemia,
der MNanomaterialien, der Membran-
und Biotechnologie sowie dem Probe-
inenginesring und richiet sich auf die
Erforschung newer inffer- und bicakdiver
Funktionsmateriaben, auch fir die Me-
dizintechnik. Dabei hat das Instint aber
nie seine Wurzeln in der Proteinchemie
gekappt. In deser Tradition wurde nun
anlfissbch des B0. Instilulsjubilums und
Zu Ehren des ersten Institutsdrekiors der
neue Bibliotheks- und Studiensaal als
Hedmut Zahn-Bibliothek® eingewaiht.
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Textile Month International, 5/2012
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RW Textilservice, 2/2013
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