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“Sustainability and biotechnology -
Our contribution to innovation, health,
change in the raw materials base and
climate protection”

Dear Reader,

Solving global problems such as tackling disease and hunger, as well as securing the supply of water, raw materials and energy
for every citizen of the planet, are the big challenges we face in the 21st century. Unrelenting population growth, escalating
consumption of resources and rising global warming due to increased CO, emissions mean that the development and realization
of sustainable processes and products by industry and research is becoming ever more imperative. The German Year of Science
2011 — “Research for Our Health” — and the International Year of Chemistry 2011 under the slogan “Chemistry — our Life, our
Future” underline the significance of orienting our actions on the principle of sustainability, a concept which meets the needs

of current generations without jeopardizing the options of future generations to satisfy their own needs.

An exceptional role is played here by biotechnology, the key technology of the 21st century. In its many facets it has the poten-
tial to make a crucial contribution to securing the supply of raw materials and energy, clean drinking water and safe food, as
well as to fighting disease. Therefore, sustainability and biotechnology are core areas of research within all the business areas at
the Fraunhofer Institute for Interfacial Engineering and Biotechnology IGB, whether medicine, pharmacy, chemistry, or the envi-
ronment and energy. Last year was also marked by a focus on further developing biotechnology as a core competence across
all departments of the Fraunhofer IGB. Also at the fore was the setting up and expansion of national and international biotech-
nology networks. This enabled us to make major progress in the scientific development of our research areas and to secure

the economic success of the institute.

Of great significance for the Fraunhofer IGB in 2010 were developments in the field of bioeconomics at national and international
levels. Through our collaboration in the federal government’s Bio-economy Council, in the SusChem-D technology platform
and various European committees, we made contributions to both the “National Research Strategy BioEconomy 2030" and to
the development of new, bio-based products and processes. Our bioeconomic activities are aimed at achieving the sustainable
use of biological resources such as plants, animals and microorganisms, as well targeting all areas of industry and economic sec-
tors which produce, manage or otherwise use biological resources, including biological residual materials. Biotechnology is a key
source of innovation here. The sustainable use of natural resources and the development of efficient value chains, processes and
products are a central focus of research of the BioEconomy strategy — which we progressed significantly last year through our
work using biotechnological processes for the sustainable material and energetic use of renewable raw materials. An important
specialist field within biotechnology is biocatalysis. In our BioCat Project Group we are working on developing and establishing a
“catalysts- and process screening” technology platform which optimally exploits naturally occurring synthesis processes. Two
causes for celebration at BioCat in 2010 were first, the receipt of the letter of approval for the start-up financing of the project
group, and second, the ground-breaking ceremony for the construction of a new laboratory building in Straubing, the birthplace
of our name-giver, Joseph von Fraunhofer.

The speed at which innovative processes can be translated from research to industrial scale is a decisive factor in the realization
of a sustainable supply of raw materials and energy based on renewables. At present, there are still problems with the scaling
of processes which we are aiming to remedy with the establishment of the Fraunhofer Center for Chemical-Biotechnological



Processes CBP at the chemical site Leuna. Building work on the Fraunhofer CBP commenced at a ground-breaking ceremony in
December 2010 and with the handover of the grant letter from the Land Saxony-Anhalt. On premises of over 2000 square me-

ters, a process center will be constructed, with a scheduled opening date of the summer of 2012. Here partners from research
and industry will be able to jointly develop processes for the material use of renewable raw materials up to technical scale.

The Fraunhofer IGB is already working on the next generation of biotechnological processes, which are to be based on cell-free
systems. Thus last year we were intensively involved in the strategy process “The Next Generation of Biotechnological Processes
— Biotechnology 2020+" devised by the German Federal Ministry of Education and Research (BMBF), and together with other
institutes in the Fraunhofer Group for Life Sciences we initiated a Fraunhofer pilot project for cell-fee bioproduction.

The business areas medicine and pharmacy were also dominated to a large extent by the institute’s biotechnological activities

in 2010. The Project Group “Regenerative Technologies for Oncology” at the University of Wirzburg has intensified its work in
developing human test systems with the goal of establishing tissue-specific, vascularized in-vitro tumor models for testing new
medicines. These models will make it possible in future to develop and validate new diagnostics, therapeutics and targeted ther-
apeutic processes directly on human tumors in vitro without the need for animal testing. To promote medical-biotechnological
activities at the Fraunhofer IGB, a cooperation agreement was signed with the University of Tibingen and its associated hospital.
A jointly funded professorship for the “Development of Biomaterials for Cardiovascular Tissue Engineering” is intended to per-
manently strengthen the IGB’s “Cardiovascular Tissue Engineering” Attract group.

The strong orientation of our business areas and core competences toward issues of sustainability in key social areas such as
health, safety and security, the environment, energy and mobility, meant that the Fraunhofer IGB was able to continue its good
performance in 2010 and prepare well for the challenges of the coming years. A particular highlight was Executive Board ap-
proval of funding for a project to implement guiding principles for the sustainable development of the Fraunhofer-Gesellschaft.
The project will address issues such as research into sustainability, sustainability of Fraunhofer research and establishing sustain-
able business processes.

Apart from continuing to develop our R&D activities, a focal point last year was sustainable personnel development. This rec-
ognizes the fact that our scientific and economic success is predicated on the staff of the Fraunhofer IGB — not forgetting our
IGVT colleagues. We were also able to acquire numerous new customers from industry, as well as additional public donors
and foundations as sources of commissions for R&D projects.

| hope that this new Fraunhofer IGB annual report stimulates your interest in our R&D activities and in future collaboration with
us. Our mission is to shape the future of the region, Germany and Europe in a sustainable way, hand in hand with our partners
and customers. Enjoy your read — and | look forward to your suggestions and to working with you.

Yours,
Thomas Hirth



The Fraunhofer IGB develops and optimizes processes

and products for the business areas of medicine, pharmacy,
chemistry, the environment and energy. In addition to con-
tract R&D we offer our clients services in analytics and advise
on the introduction of novel technologies. Our customers
come from various industries as well as municipal, state
(Lander) and federal authorities.

Our overriding goal is the translation of scientific and engi-
neering research results into similarly economically efficient
and sustainable processes and products. Our strength lies
in offering complete solutions from laboratory scale to pilot
plant.

More than ever, the success of new products and processes

is dependent on interdisciplinary and constructive coopera-
tion between science and engineering. Some 300 experts in
the fields of chemistry, physics, biology and engineering work
effectively together at Fraunhofer IGB and IGVT. Customers
benefit from the synergies and multidisciplinary potential at
our institute, which facilitate novel approaches and innovative
solutions in areas such as medical engineering, nanotechnol-
ogy, industrial biotechnology and environmental technology.
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Interfacial Engineering and Materials Science
Molecular Biotechnology

|

|

B Physical Process Technology

B Environmental Biotechnology and Bioprocess Engineering
|

Cell and Tissue Engineering

B Fraunhofer Center for Chemical-Biotechnological
Processes CBP, Leuna

B Project Group BioCat, Straubing

B Project Group Oncology, Wirzburg

“At the Fraunhofer IGB we carry out application-oriented
research according to the principles of good scientific practice
and on the basis of our competences and guiding principles
in the areas of medicine, pharmacy, chemistry, the environ-
ment and energy. With our innovations we contribute to a
sustainable development of the economy, society and the
environment.”

Ever better together.



The individual Fraunhofer Institutes

are advised by Advisory Boards whose
members are drawn from industry, pub-
lic authorities, and the scientific com-
munity.

Dr. Manfred Baier
Roche Diagnostics GmbH

Dr. Gerd Esswein
Freudenberg Forschungsdienste KG

MinR Dr. Renate Fischer
Ministry of Science, Research and the
Arts of the State of Baden-Wirttemberg

MinDirig Dipl.-Ing. Peter Fuhrmann
Ministry for the Environment of the
State of Baden-Wirttemberg

MinDirig Dr. Fritz Holzwarth
German Federal Ministry for the
Environment, Nature Conservation
and Nuclear Safety

Prof. Dr. Dieter Jahn (Chair)
BASF SE

Dr.-Ing. Bernd Krause
Gambro Dialysatoren GmbH

RegDir Dr. Jurgen Ohlhoff
German Federal Ministry of Food,
Agriculture and Consumer Protection

Prof. Dr. Klaus Pfizenmaier
Institute for Cell Biology and
Immunology, University of Stuttgart

Prof. Dr. Dr. h. c. Ralf Riedel
Faculty of Materials- and Geo-Sciences,
TU Darmstadt

Dipl.-Ing. Otmar Schén
HYDAC Technology GmbH

Dr. JUrgen Stebani
Polymaterials AG

Dr. Thomas Stiefel
biosyn Arzneimittel GmbH

MinR Dr. Joachim Wekerle
Ministry of Economic Affairs of the State
of Baden-Wiirttemberg

Prof. Dr. Rolf G. Werner
Boehringer Ingelheim Pharma GmbH &
Co. KG

Dr. Glnter Wich
Wacker Chemie AG

Prof. Dr. Karl-Heinz Wiesm{iller
EMC microcollections GmbH

Dr. Wieland Wolf
Laupheim

Prof. Dr. Herwig Brunner
Former Director of Fraunhofer IGB

Prof. Dr. Uwe Heinrich
Fraunhofer Institute for Toxicology and
Experimental Medicine ITEM
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Our contract R&D services range from basic research — scien-
tific and technological — to the development of new applica-
tions, from laboratory up to pilot plant scale including the de-
sign, construction, and testing of pilot plants. We also offer
patent and market surveys, feasibility studies and comprehen-
sive consultancy in our specialist areas of expertise. We can
train your executives and introduce young people at school or
studying to the fascinating world of science and technology.

The Fraunhofer IGB has at its disposal modern laboratories
equipped with the latest technology. Our central storage facili-
ties for chemicals and hazardous substances are shared with
the other institutes on the Stuttgart Fraunhofer campus.

The Fraunhofer IGB has established a quality management
system for the analytics carried out in its reference laborato-
ries, ensuring the highest standards. Accreditation guarantees
that our proprietary, in-house test methods are sufficiently
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validated and that the quality of our tests is assured even
where no standardized methods are available. The following
analytical methods and test procedures are accredited accord-
ing to DIN EN ISO/IEC 17025:

High-performance liquid chromatography (HPLC)
Size exclusion chromatography (SEC)

Gas chromatography (GC, GC/MS)
B Atomic emission spectrometry (ICP-OES)

[ |
M on chromatography (IC)
[ |
[ |

Electron spectroscopy for chemical analysis (ESCA/XPS)

Our biocompatibility testing using cell lines and our 3D skin
equivalent are accredited according to DIN EN ISO 10993-5. In
December 2009, our two-dimensional intestinal assay (Caco2)
was included in the accreditation audit report. It was certified
by the competent body, the Deutsche Gesellschaft fiir Akkredi-
tierung (DGA), as an in-house method for the classification

of substances by their transport characteristics at the intestinal
barrier, which enables us, in turn, to certify analysis results.



GMP unit and authorization for the manufacturing of
cell-based products

The Fraunhofer IGB has a good manufacturing practice unit
for the development and manufacturing of clinical test materi-
al for cell and tissue engineering products (e.g. advanced ther-
apy medicinal products, ATMPs) .

Our test category 9 GLP test facility (“Cell-based test systems
for the determination of biological parameters”) is used in re-
search and development projects such as the investigation of
the biological activity of type 1 interferons using the antiviral
assay (AVA) or the detection of pyrogens.

Physico-chemical analytics:
quality control, food analysis, trace analysis, analysis of
residues, environmental analytics, water analysis

High resolution 400 MHz NMR analytics:

molecular structure elucidation, reaction monitoring, develop-
ment of novel experimental NMR methods, low temperature
analytics

Surface and particle analytics:
characterization of chemical, physical and morphological
properties of surfaces, thin layers, powders and particles

Biochemical and molecular biological analytics:
diagnostic biochips, RNA and protein expression profiles,
protein analysis using MALDI-TOF/TOF mass spectrometry
(also quantitative)

Cell biology analysis:

cell sorting and characterization, single cell preparation/micro-
dissection, quality and sterility control of tissue engineering
products

REACH:
evaluation and testing of chemicals

For detailed information, please order our special
brochures or visit:
www.igb.fraunhofer.de
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PROFILE

Personnel Staff members Fraunhofer IGB Number
Scientists 68
Atthe end of 2010, the Fraunhofer IGB had astaff of 268, Technicalstaff 60
Some 90 percent were scientific or technical employees. Graduate studentresearch workers 78
Women made up 56 percent of the total. ‘Student research assistants 30
Administrative and secretarialstaff 24
The university institute IGVT counted a staff of 72 effective Trainees 8
December 31, 2010, predominantly scientists and Ph.D. Total 268

students as well as technical staff and student research assis-
tants. Women made up 58 percent of the total.
Staff members IGVT Number
The Fraunhofer IGB and IGVT staff members come from
21 different nations and work closely together. Scientists/Ph.D students 59

Student research assistants 9
Total 72
number staff members IGB number staff members IGVT
300 70
280
260 60
240
220 50
200
180 40
160
140
120 30
100
80 20
60
40 10
20
0 0
2008 2009 2010 plan 2008 2009 2010 plan
2011 2011
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The total budget for 2010 amounted to 19.7 million euros, of
which 16.6 million euros was allocated to the operational bud-
get (personnel costs: 8.7 million euros; non-personnel costs:
7.9 million euros). A total of 3.1 million euros was spent on in-
vestments.

75 percent of the operational budget was financed from Fraun-
hofer IGB’s own revenues generated from contract research
projects, while governmental funding covered the remaining 25
percent. 40 percent of the Institute’s revenues came directly
from industry.

REVENUE FROM CONTRACT RESEARCH

DEVELOPMENT OF BUDGET
million euros

20

18
16
14
12

2008 2009 2010 budget
2011

0o

o N OB~ O

B personnel costs
B non-personnel costs
M investments

40 % industry and trade associations

50.5 % federal and Lander authorities
6.2 % others

3.3%EU
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PROFILE

Director
- Prof. Dr. Thomas Hirth
! Phone +49 711 970-4400
thomas.hirth@igb.fraunhofer.de

Deputy Director

is ' Prof. Dr. Walter Trosch
Phone +49 711 970-4220
walter.troesch@igb.fraunhofer.de

Assistant to Director Head of Administration Controlling

Christine Demmler Ass. Ulrich Laitenberger - Dipl.-Kfm. Michael Bangert

Phone +49 711 970-4401 Phone +49 711 970-4004 "\"'::j‘ Phone +49 711 970-4019
christine.demmler@igb.fraunhofer.de ulrich.laitenberger@igb.fraunhofer.de ‘ ’ h michael.bangert@igb.fraunhofer.de

Human Resources Controlling
Katja Rosslein M. A. Dipl.-Kfm. Brigitte Steinmetz
= Phone +49 711 970-4009 Phone +49 711 970-4018
el katja.roesslein@igb.fraunhofer.de brigitte.steinmetz@igb.fraunhofer.de
INTERFACIAL ENGINEERING MOLECULAR PHYSICAL
AND MATERIALS SCIENCE BIOTECHNOLOGY PROCESS TECHNOLOGY

T
3? Dr. Christian Oehr 1""“‘" Priv.-Doz. Dr. Steffen Rupp Dipl.-Ing. Siegfried Egner

Phone +49 711 970-4137 Phone +49 711 970-4045 3 Phone +49 711 970-3643
) christian.oehr@igb.fraunhofer.de steffen.rupp@igb.fraunhofer.de siegfried.egner@igb.fraunhofer.de
- Priv.-Doz. Dr. GUnter Tovar &= Dr. Kai Sohn Dipl.-Ing. Mike Blicker
Phone +49 711 970-4109 = Phone +49 711 970-4055 Phone +49 711 970-3539
=2 guenter.tovar@igb.fraunhofer.de kai.sohn@igb.fraunhofer.de il mike.blicker@igb.fraunhofer.de
A Dr. Uwe Vohrer > Alexander Karos M. Sc.
= Phone +49 711 970-4134 Phone +49 711 970-3564
. uwe.vohrer@igb.fraunhofer.de g alexander.karos@igb.fraunhofer.de
B Carbon-based Materials and Surface Analytics B  Infection Biology and Array Technologies B Heat and Sorption Systems
B Inorganic Interfaces and Membranes B Functional Genomics B Drying and Extraction
B Particle-based Systems and Formulations B Molecular Cell Biology Technologies B Nutrients Recycling
B Plasma Technology and Thin Films B Enzyme, Strain and Process B Electro-physical Processes
B Polymeric Interfaces, Biomaterials and Development for Biotechnology B Oxidative Water Treatment
Biopolymers B Analytics B Design and System Integration
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Business Development
Dipl.-Agr.-Biol. Sabine Krieg
Phone +49 711 970-4003
sabine.krieg@igb.fraunhofer.de

European Business Development
Ina Andrees-Ostovan M. A.

Phone +49 711 970-3621
ina.andrees@igb.fraunhofer.de

Press and Public Relations
Dr. Claudia Vorbeck

— Phone +49 711 970-4031
claudia.vorbeck@igb.fraunhofer.de

ENVIRONMENTAL BIOTECHNOLOGY
AND BIOPROCESS ENGINEERING

\5E

Prof. Dr. Walter Trosch
Phone +49 711 970-4220
walter.troesch@igb.fraunhofer.de

Dr.-Ing. Ursula SchlieBmann
Phone +49 711 970-4122
ursula.schliessmann@igb.fraunhofer.de

Dr. Iris Trick
Phone +49 711 970-4217

s iris.trick@igb.fraunhofer.de

Water Management
Bio-based Raw Materials
Bio-energy

Interfacial Biology

CELL AND TISSUE ENGINEERING

- Dr. Johanna Schanz

el Prof. Dr. Heike Walles .

heike.walles@igb.fraunhofer.de

Phone +49 711 970-4117 !

PROJECT GROUPS

Fraunhofer CBP, Leuna

Prof. Dr. Thomas Hirth

Phone +49 711 970-4400
thomas.hirth@igb.fraunhofer.de

Dr. Petra Kluger
Phone +49 711 970-4072
petra.kluger@igb.fraunhofer.de

Phone +49 711 970-4073
johanna.schanz@igb.fraunhofer.de

BioCat Project Group,
Straubing

Prof. Dr. Volker Sieber

Phone +49 9421 187-300
volker.sieber@igb.fraunhofer.de

Avascular Test Systems Fiin!
Vascularized Test Systems e Sttt
Cells and Biomaterials

Bioreactors for Tissue Engineering
Toxicology and Accreditation

GMP Production of Cell-based Products

ATTRACT GROUP

M™% Cardiovascular Tissue Engineering

Dr. Katja Schenke-Layland
Phone +49 711 970-4082
katja.schenke-layland
@igb.fraunhofer.de

Oncology Project Group,
Wirzburg

Prof. Dr. Heike Walles

Phone +49 931 31-88828
heike.walles@uni-wuerzburg.de
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PROFILE

The Fraunhofer IGB is an active participant in numerous national and international research networks. Cooperative

ventures with various universities and non-university research institutes as well as interdisciplinary collaboration

with other Fraunhofer institutes complement our own competences and enable us to exploit synergies in develop-

ing new solutions for the needs of industry. We are also actively engaged in shaping research policy through

championing strategic, economic and sustainable standpoints.

Basic research is a must. Therefore the Fraunhofer IGB main-
tains close contacts with neighboring universities, both through
scientific cooperation and through Fraunhofer staff carrying out
professorial and other teaching duties. Our project groups in
particular have enabled us to extend our scientific network to
sites outside of Stuttgart and as far as the USA.

B Prof. Dr. Dieter Bryniok
Chair of Environmental Biotechnology, Hamm-Lippstadt
University of Applied Sciences

B Prof. Dr. Thomas Hirth
Chair and Institute for Interfacial Engineering IGVT at
the University of Stuttgart

B Priv.-Doz. Dr. Steffen Rupp
Faculty of Chemistry and Faculty of Energy Technology,
Process Engineering and Biological Engineering, University
of Stuttgart

Assistant Professor Dr. Katja Schenke-Layland
Department of Cardiology, Medical Faculty, University

of California Los Angeles (UCLA), Los Angeles, California,
USA

Prof. Dr. Volker Sieber
Chair of Chemistry of Biogenic Resources, Technische
Universitat Minchen

Priv.-Doz. Dr. Glinter Tovar

Faculty of Chemistry and Faculty of Energy Technology,
Process Engineering and Biological Engineering, University
of Stuttgart

Prof. Dr. Walter Troésch
Supernumerary Professor for Biotechnology, University of
Hohenheim

Prof. Dr. Heike Walles
Chair of Tissue Engineering and Regenerative Medicine,
University of Wirzburg



Fraunhofer
Sustainability Network

Sustainable development is arguably the most important key
political objective of our time. The guiding principle of sus-
tainable development takes equal account of environmental
considerations and social and economic aspects, and also en-
compasses our intra- and intergenerational responsibilities.
What this means in concrete terms for the Fraunhofer-Gesell-
schaft is expressed in the activities of the 20 institutes that
comprises the society’s Sustainability Network, chaired by
Professor Thomas Hirth.

The first sub-project under the management of Prof. Hirth
has the objective of developing guiding principles and a
strategy for the sustainability of the Fraunhofer-Gesellschaft.
In a second sub-project, Fraunhofer staff are developing ap-
proaches for designing more sustainable business processes,
and also a toolbox to evaluate the sustainability aspects of
research projects. In addition, they are tasked with producing
guidelines for writing a sustainability report. The Stuttgart
campus — common home to five Fraunhofer institutes — is
functioning as a pilot site for these activities. The third sub-
project focuses on sustainable research topics, synthesizing
the expertise of different institutes in order to offer an im-
proved approach to system solutions and to identify new
research topics. The Fraunhofer IGB is involved in all three
sub-projects.

www.nachhaltigkeit.fraunhofer.de

Fraunhofer International
Business Development (IBD) Network

In recent years, international cooperations and joint develop-
ment activities between globally active partners have increas-
ingly characterized the economy and science. In order to keep
a finger on the pulse of time for our customers, we, too, har-
ness the innovation potential of networks for our international
business. Three working groups have joined forces in our
International Business Development Network with the aim of
offering clear perspectives on the latest trends. The Fraunhofer
IGB coordinates the International Position Task Force which will
illuminate aspects of the internationalization strategy from the
viewpoint of the Institute.

The EU Network constitutes a common platform for all Fraun-
hofer colleagues involved in promotion of European research.
The spirit and purpose of the network is the exchange of in-
formation and experience regarding both strategic aspects of
funding and how to handle application and tendering proce-
dures effectively, as well as how to ensure the smooth imple-
mentation of EU financed projects. To this end, the Network
offers a manual containing fundamental guidelines, docu-
ments and checklists relevant to individual project situations,
and the possibility of making contacts through personal meet-
ings and through six-monthly workshops with other research
funding specialists.

The EU Network is coordinated by Maximilian Steiert from
Fraunhofer-Gesellschaft headquarters and Ina Andrees-Ostovan
of the Fraunhofer IGB.
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50 colleagues from 30 Fraunhofer institutes met in Brussels
at the start of November 2010 for the first joint meeting of
the EU and IBD networks. The focus was on the exchange of
information between the Fraunhofer colleagues as well as
with external experts from the European Commission, the
Research Executive Agency and other research institutions
located in Brussels.

EU Working Group for Research and Technological De-
velopment Organizations (RTOs) in Baden-Wiirttemberg

Networking and regular exchange of information play a signi-
ficant contribution to the success of research institutions in
Baden-Wirttemberg. The Fraunhofer IGB is a member of the
EU Working Group for Research and Technological Develop-
ment Organizations (RTOs) in Baden-Wirttemberg, which aims
to promote the regional exchange of information on the topic
of EU grants for non-university research establishments. In

20

February 2010, the Fraunhofer IGB hosted the group’s twice-
yearly meeting. The participants discussed strategic aspects as
well as the applications submission procedure and how to car-
ry out EU projects successfully.

The Fraunhofer symposium “Network Value” which took
place on December 7-8, 2010, offered for the first time an
internal platform for information exchange and networking.
320 participants, including numerous trustees, had the op-
portunity to find out about current research activities in a
series of parallel lectures. In the gripping “Elevator Pitches”
ideas competition, 20 original product ideas competed over
two days for the favor of the public. The three winners
chosen each day received prize money, while their projects
attracted a financial grant for institutes taking up the ideas.
Jacqueline Pusch of the Fraunhofer IGB came third on the
first day with her idea for a gastro-intestinal wall plaster.
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FRAUNHOFER GROUPS
AND ALLIANCES

Institutes working in related subject areas cooperate as groups and foster a joint presence on the R&D market.
They help to define the Fraunhofer-Gesellschaft’s business policy and act to implement the organizational and

funding principles of the Fraunhofer model. The Fraunhofer thematic alliances facilitate customer access to

the services and research results of the Fraunhofer-Gesellschaft. Common points of contact for the network of

institutes active in related fields provide expert advice on complex issues and coordinate the development of

appropriate solutions.

Fraunhofer Group for Life Sciences

EMB, IBMT, IGB, IME, ITEM, IVV, IZI
www.lifesciences.fraunhofer.de

The Group for Life Sciences is a key R&D partner to the phar-
maceutical and medical engineering industries and to the fast-
growing biotech industry. By pooling complementary areas

of expertise, the members are able to offer a broad spectrum
of technologies and services. The Group cultivates an interna-
tional outlook that reflects the globalized nature of this scien-
tific field and the related commercial market. The Life Sciences
Group is active in business areas such as medical translation
research and biomedical technology, regenerative medicine,
healthy foods, biotechnology, and process, chemical, and her-
bicide safety, thus bundling numerous IGB key competences.

Fraunhofer Group for Materials and Components —
MATERIALS

EMI, IAP, IBP, ICT, IFAM, IGB (guest), IKTS,

ISC, ISE, ISI, ITWM (guest), IWM, IZFP, LBF, WKI
www.vwb.fraunhofer.de

Materials research covers the entire value chain, from the devel-
opment of new materials and the enhancement of existing ones,
to industrial-scale manufacturing technology, characterization of
material properties and evaluation of service behavior. The same
research scope applies to the components made from these ma-
terials and the way they function in systems. The Fraunhofer
Group covers the entire range of materials and their composites,
including metallic, inorganic/non-metallic, polymeric and renew-
able materials. The Fraunhofer IGB’s strong competence in ma-
terials science qualified it to become a guest member of the
Group in 2008.

22

Fraunhofer Building Innovation Alliance

EMI, 1AQ, IBP, ICT, IFAM, IGB, IMS, IRB,

ISC, ISE, IVV, IWM, IZFP, LBF, UMSICHT, WKI
www.bau.fraunhofer.de

The Building Innovation Alliance offers single-source construc-
tion expertise by means of integrated systems solutions. It has
particular expertise in the systematic assessment of buildings —
from materials to structural elements, from rooms and build-
ings to complete villages. The portfolio also covers the chrono-
logical assessment of a building comprising its entire life cycle
— from drawing board to construction and finally recycling.
Fraunhofer IGB contributes to this alliance with its infrastruc
ture concepts for semi-decentralized energy and water man-
agement as well as with its microbiological competences in
building-biology.

Fraunhofer Energy Alliance

CSE, IBP, ICT, IFF, IGB, IIS, 1ISB, IKTS,

IOSB/AST, IPA, ISC, ISE, ISI, ISIT, IWES, UMSICHT
www.energie.fraunhofer.de

The Fraunhofer Energy Alliance is a gateway to R&D services in
energy technology and economics. Above all small and medi-
um-sized companies, but policy makers and the energy busi-
ness sector too, benefit from Germany’s technology leadership
in energy efficiency and renewables. The Fraunhofer IGB con-
tributes its knowledge in the exploitation of the material and
energy resources contained in raw, residual and waste organic
materials (e.g. for biogas production) as well as membrane
technology, particularly for gas purification/reforming and fuel
cell applications.



Fraunhofer Nanotechnology Alliance

ENAS, IAO, IAP, ICT, IFAM, IFF, IGB, 1ISB, IKTS, ILT

IPA, ISC, ISE, ISI, ITEM, IVV, IWM, IWS, IZFP, LBF
www.nano.fraunhofer.de

The Fraunhofer Nanotechnology Alliance bundles the com-
petences of nearly one third of the Fraunhofer Institutes,
covering almost all aspects of nanotechnology. Activities are
focused on three main areas: multifunctional layers e.g. for
automotive applications; the design of special nanoparticles
as carrier substances for biomedical applications; and the use
of carbon nanotubes for actuatoric applications. The two lat-
ter applications are key research fields at the Fraunhofer IGB.
Dr. GUnter Tovar is the Alliance’s deputy spokesman and chief
contact person for nanobiotechnology questions.

Fraunhofer Photocatalysis Alliance

FEP, ICT, IFAM, IGB, IME, ISC, ISE, IST, IWS
www.photokatalyse.fraunhofer.de

Nine Fraunhofer Institutes are involved in this alliance, devel-
oping more effective and efficient photocatalysts for applica-
tions on glass, ceramics, polymers and metal. Vacuum plasma
processes, sol-gel techniques and water-based paints are
used to develop self-cleaning layers that break down organic
compounds and destroy microorganisms. In order to deter-
mine the photocatalytic activity of a new layer, the Fraunhofer
Photocatalysis Alliance has developed analysis procedures for
chemical-physical as well as microbiological evaluation — the
latter being Fraunhofer IGB’s remit within the alliance.

Fraunhofer Polymer Surfaces Alliance POLO

FEP, IAP, IFAM, IGB, IPA, ISC, IVV

www.polo.fraunhofer.de

The Fraunhofer Polymer Surfaces Alliance POLO pools the
core competences of seven Fraunhofer Institutes in the devel-
opment of polymer products with new or significantly en-
hanced properties by functional surfaces, barrier layers or thin
films. POLO was among the first Fraunhofer alliances, and
products such as anti-microbial polymer surfaces have already
been developed and marketed conjointly. The Fraunhofer
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IGB’s Dr. Christian Oehr has been a member of the alliance’s
management since its inception, and has contributed signifi-
cantly to its success.

Fraunhofer Cleaning Technology Alliance

FEP, IFAM, IGB, ILT, IPA, IPK, IST, IWS
www.allianz-reinigungstechnik.de

Cleaning technology has steadily gained significance in the
past years and regularly arouses the interest of industry with its
applications in buildings, in hygienic production and microsys-
tems technology. By founding this alliance, Fraunhofer is able
to offer concentrated competence along the whole process
chain and a central point for contact, pooling requests and co-
ordinating projects. Fraunhofer IGB contributes its expertise in
the plasma purification of surfaces prior to coating processes
and in the electrostatic surface cleaning. Purification success is
evaluated by state-of-the art surface analytical methods. The
evaluation of microbial contaminations is an additional special-
ist field of Fraunhofer IGB.

Fraunhofer Water Systems Alliance (SysWasser)

Full members: IGB, 0SB, ISI, IST, UMSICHT, IKTS, ISE, IPK, ILT
Associate members: ITWM, IVI, IZFP

Wwww.syswasser.de

Since June 2007, several Fraunhofer Institutes have been
pooling their expertise in the development of water systems
technologies. SysWasser’s mission is to develop sustainable
solutions for water catchment, infrastructure, and wastewater
treatment and adapt them for use in practical applications

on a national and international level, taking into consideration
relevant social, economic and environmental aspects. Spokes-
man for the alliance is its founder, Professor Walter Trosch.
His objective is an integrated, systemic approach linking water
with the energy, waste management and agricultural sectors.

Furthermore, Fraunhofer IGB is working together with
numerous Fraunhofer Institutes in bilateral and joint re-
search projects.
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In June 2010, Professor Heike Walles was appointed member
of the German Ethics Council for a period of four years by
the President of the Bundestag, Professor Norbert Lammer.
The German Ethics Council pursues ethical, societal, scientific,
medical and legal questions as well as the foreseeable conse-
guences for individuals and society that arise in connection
with research and development, especially in the area of life
sciences and their application to humans. The Ethics Council
also draws up opinions and recommendations for political
and legislative action.

AAA Morphological Sciences Award
for Katja Schenke-Layland

In April 2010, Dr. Katja Schenke-Layland received the presti-
gious Morphological Sciences Award of the American Associ-
ation of Anatomists (AAA) at the annual Experimental Biology
2010 conference in Anaheim, California, USA. She was award-
ed this prize for her work in the area of minimally invasive mi-
croscopy of extracellular matrix structures within blood vessels
and the heart. Her scientific endeavors open up an important
new field of research combining anatomy, stem cell biology
and tissue engineering technologies.
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Dr. Katja Schenke-Layland was also acclaimed “Poster Com-
petition Winner” at the 5th Cardiovascular Healing Sympo-
sium on July 10, 2010 in Wirzburg. The award-winning poster
featured “Niche Microenvironments as Blueprint for Tissue
Engineering Applications.”

In the Elevator Pitches ideas competition at the first “Network
Value” Fraunhofer symposium on December 7 to 8, 2010,
IGB employee Jacqueline Pusch was placed third out of 320
participants on the first day with her idea “Plaster for Intestinal
Walls.” The plaster is intended to facilitate employing the new,
minimally invasive NOTES surgery technique (natural orifice
transluminal endoscopic surgery) for operations in the abdomi-
nal cavity via the mouth. This would enable doctors performing
surgery on internal organs to switch from the risky laparotomy
procedure that involves making an incision in the abdominal
wall.

At present it is not possible to gain operative access to the
abdominal cavity via the stomach or intestinal wall for two
reasons. Firstly, suitable endoscopic instruments do not exist.
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And secondly, there is no safe method by which the incision
through the stomach or intestinal wall necessary for the oper-
ation can be sealed again. Sealing is vital in order to prevent
gastric acid and bacteria escaping into the abdominal cavity
and causing fatal infections. The simplest solution would be
a plaster that could be applied to the incision directly after
surgery from the inside — before the instruments have been
completely withdrawn via the mouth. Such a plaster could
be made of collagenous proteins such as those present in
the intestinal matrix and be produced with the aid of the el-
ectrospinning technique.

Medical technology innovation competition -
IGVT and Fraunhofer IGB’s winning project

In its innovation competition to promote medical techno-
logy which the German Federal Ministry of Education and
Research (BMBF) organized for the twelfth time in 2010, the
project “Fully Integrated Lab-on-a-Chip System for Rapid
Identification of Fungal Infections in Immunocompromised
Patients” in which the Fraunhofer IGB and the Institute for
Interfacial Engineering (IGVT) at the University of Stuttgart
are involved, was selected as one of the 15 winning projects.

Mold and yeast infections can be life-threatening for patients
whose immune systems are compromised by illness or medi-
cations, and must be treated as quickly as possible. The con-

ventional standard procedure for diagnosing these pathogens
is very time-consuming and error-prone. What is needed is a
fast and reliable verification procedure which simultaneously
identifies all relevant fungal pathogens and their potential
resistance to medication. Regional partners from science and
industry and from Libeck hope to combine complete identifi-
cation in a microsystem. Coordinated by the Libeck-based
company Euroimmun, this task is being taken on jointly by phy-
sicians under the leadership of Prof. Dr. Cornelius Knabbe of
the Ruhr-Universitat Bochum, researchers under PD Dr. Steffen
Rupp at the Fraunhofer Institute for Interfacial Engineering

and Biotechnology IGB and Dr. Karin Lemuth from the Institute
for Interfacial Engineering at the University of Stuttgart, as well
as developers under Dr. Karl-Heinz Boven of Reutlinger Multi
Channel Systems MCS GmbH and Dr. Peter Rothacher of Robert
Bosch GmbH, Gerlingen.

1 AAA Morphological Sciences Award for Katja Schenke-Layland.
2 From left: Dr. Karin Lemuth (IGVT), Dr. Jan Weile (Ruhr-Uni-
versitdt Bochum), Dr. Ulf Steller (Euroimmun, Libeck), Dr. Markus

Cavalar (Euroimmun, Libeck), RD Peter Hassenbach (BMBF).
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HIGHLIGHTS 2010

PROMOTING YOUNG
TALENTS | EXHIBITIONS

The Fraunhofer-Gesellschaft is keen to make early contact with the researchers of tomorrow and give them

exciting insights into research opportunities. Thus the Fraunhofer IGB is active in both promoting young talents

and getting young people interested in research and technology. We do this through events at the Fraunhofer

campus in Stuttgart, as well as exhibits at various exhibitions.

At the Fraunhofer Talent School 2010, which took place at
the Stuttgart site for the first time in 2009, Dr. Kai Sohn, de-
puty head of Molecular Biotechnology, again led the workshop
“Who Am |, or The Amazing Journey into the Genome.” The
aim of the workshop was to create a better understanding

of the fundamentals of the genetic code (DNA). For this, DNA
was isolated from the participants’ saliva samples and charac-
terized molecularly. Every participant got to take home his

or her personal “DNA portrait.” The high-school graduates
showed great enthusiasm about the opportunity to get in-
sights into the work of a scientist and into exciting research
topics. Kai Sohn will hold another workshop in 2011 and once
again contribute to the success of the Fraunhofer Stuttgart
Talent School.
www.izs.fraunhofer.de/schueler-izs/fraunhofer-talent-school/

In Germany we currently have the best educated cohort of
young women of all times, with girls making up 55.7 percent
of high-school graduates alone. Despite this, girls still tend
to opt heavily in favor of typical female jobs or courses when
choosing an apprenticeship or higher studies. Girls’ Day — a
nationwide event initiated by the German Federal Ministry of
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Education and Research (BMBF) — at the Fraunhofer campus

in Stuttgart gives young women an insight into the Fraunhofer
Institutes and the careers available in engineering, IT and the
natural sciences. The researchers throw open the doors to lab-
oratories and test areas, offices and workshops, where they
use practical examples to demonstrate how interesting their
work is. 2010 once again saw well over 100 interested partici-
pants in Stuttgart, some of whom visited the “Nature’s own
chemical plant” and “Here’s looking at you, kid” information
stations at the Fraunhofer IGB. The next Girls’ Day will take
place on April 14, 2011.
www.izs.fraunhofer.de/schueler-izs/girls-day/

BOGY - vocational and academic careers orientation
at academic high schools

30 high school students completed their “BOGY" internships
at the Fraunhofer IGB in 2010. They gained insights into the
work of scientists and graduate students in different disciplines
(engineers, biologists, chemists and physicists) as well as find-
ing out about typical recognized vocational occupations in

a research institute, such as technical assistant or laboratory
technician. The students were introduced to various working
groups in the different departments and their laboratories,
assisted on real projects, became acquainted with methods
for identifying particular substances and helped out with the
planning and performing of experiments as well as the docu-



mentation of the test results. The internship gives schoolchil-

dren a detailed picture of the work that goes on in a research
institute and helps them to make better informed career
choices.

www.izs.fraunhofer.de/schueler-izs/schuelerpraktika/

On November 29, 2010, over 100 science and engineering
students from different universities and universities of applied
sciences visited the Fraunhofer campus in Stuttgart. Through
presentations, interviews and tours they had the chance to find
out about the institute’s highly varied fields of work as well

as opportunities for starting their careers at the Fraunhofer-
Gesellschaft — in particular at the Stuttgart institutes. With the
question “Why not into industry straight away?” the partici-
pants were shown the different career paths at the Fraunhofer-
Gesellschaft. Extremely positive feedback and rising numbers
of participants, especially of female students, reflect the
success of the event, which has taken place once a year since
2007.

www.izs.fraunhofer.de/studierende/

MiNe-MINT - bioprocess engineering theme day
and life sciences research week

The Fraunhofer IGB is a founder member of MiNe-MINT e.V.,,

a network from the Central Neckar region that aims to awaken
the interest of schoolchildren in mathematics, IT, the natural
sciences and technology. In June, the Fraunhofer IGB together
with the Institute of Bioprocess Engineering (IBVT) of the Uni-
versity of Stuttgart and the companies Visenso and LEWA,
hosted a themed bioprocess open day, in which 30 school-

children took part. As part of the Life Sciences science and
research week at the beginning of the school holidays, the
IGB offered the participating schoolchildren an insight into
the activities of a research institute for a day.
www.mine-mint.de

An elementary building block for promoting school education
is the training of teachers, especially when they want to get
across complex topics in a graphic way and to keep up with
developments. The Schools — Chemical Industry Dialog (DSC),
an information and communication venture by Baden-Wrt-
temberg’s chemical associations, offered practicing, student
and trainee teachers of the Stuttgart and Tlbingen administra-
tive regions the opportunity to find out about current topics

in the chemical industry at the 25th Regional Teacher Congress
at the on November 10 in Filderstadt. Professor Thomas Hirth
gave a highly topical talk entitled “Renewable Raw Materials —
an Issue for Schools, Research and Industry.”

From March 18 to October 3, 2010, the Technoseum, State
Museum for Technology and Work in Mannheim hosted the
exhibition “nano! Uses and Visions of a New Technology.” The
exhibition illustrated the beginnings of nanotechnology in the
1980s, explained the scientific fundamentals and also showed
the uses of nanotechnology. The numerous exhibits also includ-
ed the NANOCYTES® model as a joint loan from the Fraunhofer
IGB und IGVT. The model shows how molecularly imprinted
nanoparticles can function as tiny receptors to bind the active
protein insulin and release it in a targeted fashion.
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HIGHLIGHTS 2010

PROJECTS
AND PROJECT GROUPS

Successful project conclusion — DEUS 21
closing event in Knittlingen

A closing event was held in Knittlingen on May 18, 2010,

to celebrate the conclusion of the Decentralized Urban Water
Infrastructure Systems DEUS 21 project. Around 50 invited
guests from industry, politics and local government congre-
gated at Knittlingen’s historic “Steinhaus” events venue,
where they were greeted by director Professor Thomas Hirth.
Undersecretary Wilfried Kraus from the German Federal
Ministry of Education and Research (BMBF) gave a speech
outlining the funding policy goals of the ministry. Professor
Walter Trosch followed with a description of the salient features
of the DEUS 21 project, while Dipl.-Ing. Marius Mohr, repre-
senting the Fraunhofer IGB, and Dr.-Ing. Thomas Hillenbrand,
on behalf of the Fraunhofer ISI, presented selected project re-
sults. In finishing, Knittlingen’s mayor Heinz-Peter Hopp spoke
about the importance of the project for the town.

After a snack, it was off to the “Water House” where the
entire technology developed during the project is housed.
Here the most recent development, a combustion assembly
for thermal utilization of the biogas produced during waste-
water treatment, was ceremonially activated. Numerous
guests took the opportunity of a tour through the Water
House to get a look at the experimental facilities. DEUS 21
was funded in two phases by the BMBF. A demonstration
plant for a new form of wastewater treatment was construct-
ed in a development area of Knittlingen. The plant is semi-
decentralized and the organic contents of the wastewater are
digested in a closed bioreactor to produce biogas, which is
then utilized thermally. Assured-quality use of rainwater is also
demonstrated. The technology developed can be adapted to
the requirements of other sites and realized technically there.
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Grant letter handed over to the
BioCat Project Group in Straubing

The Fraunhofer IGB BioCat Project Group (“Catalytic processes
for a sustainable supply of raw materials and energy on the
basis of renewable resources”) officially commenced its work
on August 1, 2009. On February 2, 2010, the president of the
government of Lower Bavaria, Heinz Grunwald, handed over
the letter of approval for funding to the tune of 5 million eu-
ros from the BayernFIT research, innovation, and technology
program to Professor Ulrich Buller, chief scientific officer and
Executive Board member at the Fraunhofer-Gesellschaft. The
ceremonial handover took place at the Straubing Center of
Science, where the project group headed by Professor Volker
Sieber currently still has its offices and laboratories. Besides
the director of the science center, Professor Martin Faulstich,
and the Fraunhofer IGB director, Professor Thomas Hirth, local
politicians and Dr. Glnter Wich from Wacker Chemie AG ex-
pressed their appreciation for the support being given to the
BioCat project group.



Ground-breaking ceremony at the
BioCat Project Group in Straubing

On July 22, 2010, the ground-breaking ceremony took place
to mark the construction of a new laboratory building for

the BioCat Project Group in Straubing. Just in time for the cer-
emony, the Chief Mayor of Straubing, Markus Pannermayr,
brought the construction permit along. Even the most promi-
nent guest, Bavaria's State Premier Horst Seehofer had a go
with a spade himself. Fraunhofer Executive Board member
Professor Alfred Gossner was delighted that so many guests
from government, science and politics had turned up and with
the fact that with the construction of the laboratory building,
the Fraunhofer-Gesellschaft is returning to the birth place of
Joseph von Fraunhofer, after whom the Fraunhofer-Gesellschaft
was named. The lab building will offer space for 12 members
of staff and consist of two open-plan labs, one for chemical
and one for biological activities. The building is intended to be
used for the development of new catalytic processes for the
material use of renewable raw materials, which will contribute
to securing the supply of basic chemicals to the chemical in-
dustry. The scientific activities will be headed by Professor
Volker Sieber.

Ground-breaking ceremony at the
Fraunhofer CBP in Leuna

A second ground-breaking ceremony took place amid snow
and ice on December 8, 2010, in Leuna, initiating construction
of the Fraunhofer Center for Chemical-Biotechnological Pro-
cesses CBP. Professor Thomas Hirth gave a welcome address

to some 90 invited guests from politics, industry and research
in which he recalled the origins of the concept and discussions
with many of the day’s participants on the center’s financing
and realization. He emphasized the future role of the Fraun-
hofer CBP in closing the gap between laboratory and industri-
al implementation in the use of renewable raw materials. This
represented an important step on the way to a bioeconomy.

The Land Saxony-Anhalt, which is providing a major part of
the financing of the Fraunhofer CBP, as well as the start-up
financing for the project group, was represented by its Finance
Minister and Deputy State Premier, Jens Bullerjahn, and its
Minister of Employment and Economic Affairs Dr. Reiner
Haseloff. The latter handed over the letter of approval to the
Fraunhofer Executive Board member Dr. Alfred Gossner and
to Professor Thomas Hirth. Further speakers were representa-
tives of the German Federal Ministry of Food, Agriculture

and Consumer Protection (BMELV) and the German Federal
Ministry for the Environment, Nature Conservation and Nucle-
ar Safety (BMU), who used their words of greeting to describe
the Fraunhofer CBP’s prospects and wished it success on its
chosen path. Andreas Hiltermann, managing director of the
site management company InfraLeuna GmbH, expressed his
satisfaction that Leuna is developing into an integrated bio-
and petrochemical site.

The cut of the first sod launched the construction of a new
building with over 2000 square meters space for plant, pilot
plants, laboratories, offices and storage facilities. From the
summer of 2012, modular facilities will be available where
partners from research and industry can work on developing
the material use of renewable feedstocks in industrial scale,
culminating in market-ready products.
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The 7th Framework Programme for Research and Technologi-
cal Development (FP7) is the main instrument of European
research funding and supports the European Union in its aim
of becoming the most dynamic and competitive knowledge-
based economy in the world. Of interest to the Fraunhofer
IGB is not only the Cooperation Program with its calls for pro-
posals in the area of Health, Environment, Energy, Nanoscien-
ces, Nanotechnologies, Materials & New Production Technolo-
gies (NMP) plus the Knowledge-based Bio-economy (KBBE),
but also the calls specifically targeted at small and medium-
sized enterprises (SMEs).

Vascubone

The EU “VascuBone"” project commenced in January 2010 un-
der the coordination of Professor Heike Walles. The consorti-
um involving 15 partners from research and industry is develo-
ping a toolbox for regenerative therapies for several types of
bone defects in the jaw, in long bones or in avascular necrosis
of the femoral head. The toolbox will contain a number of
biocompatible biomaterials as well as different cell types, ap-
proved growth factors, technologies for material modification,
simulation processes and analytical processes such as in vivo
diagnostics using molecular imaging (MRI and PET/CT) which
can be combined according to specific medical need. Vascu-
Bone is being funded to the tune of 11.9 million euros for a
period of five years as part of the FP7 Health Programme.
www.vascubone.eu
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In 2010 once again, the Fraunhofer IGB positioned itself as a
competent research partner for small and medium-sized
enterprises. In total, seven projects from the EU program “Re-
search for the Benefit of Small and Medium-Sized Enterprises”
in which the Fraunhofer IGB is involved were positively evalua-
ted and put forward for funding. The program supports Euro-
pean consortia of innovative SMEs in solving technical prob-
lems.

Cleanleachate

Landfill leachate wastewater arises as the result of rainwater
seeping through landfill sites where the solid waste decompo-
ses in an uncontrolled manner. The liquid flow contains consi-
derable concentrations of substances that are harmful to
health and must therefore be treated before entering the en-
vironment. This project is developing an oxidative treatment
process (AOP) using a novel electrolysis cell optimized for
landfill leachate.

www.cleanleachate.eu

PreserveWine

The Fraunhofer IGB’s role in this project is to develop a conti-
nuous process for wine stabilization on the basis of pressure
change technology (PCT). The objective is to minimize or avoid
the addition of chemical preservatives such as sulfur dioxide.
www.preservewine.eu



MicroMilk

The goal of this European consortium project is to improve
the nutritional and sensory characteristics of milk and dairy
products after processing through quicker and more regular
heating. A further objective is improved shelf life of milk; to
this end Fraunhofer IGB is developing a novel concept for
milk pasteurization based on microwave technology.
www.micromilk.eu

SalinityScan

In this EU project, the Fraunhofer IGB is involved as part of a
trans-European consortium in developing a novel flow measu-
ring system. The measuring system is intended to facilitate the
exact determination of the volume flows of multi-phase mix-
tures of oil, water and gas typical of offshore oil production.
www.salinityscan.com

WaterPlasma

Currently available wastewater treatments based on physico-
chemical and biological processes are limited, since they are un-
able to efficiently remove recalcitrant xenobiotic substances. To
be able to comply with EU regulations in the future the Water-
plasma project aims at developing an innovative decontaminati-
on process based on a one atmosphere uniform glow discharge
("OAUGD") plasma reactor that makes it possible to eliminate
recalcitrant molecules without the need of chemicals and filters
or without resulting in residual materials.

www.waterplasma.eu

FurnitReuse

In this project, old furniture together with plastics from desk-
top computers, computer screens and peripheral devices is to
be recycled by means of an innovative, environmentally sound
technology to produce a unique composite material. This
composite material can be used, for example, in the transport
industry.

DryCheck

This project addresses the development and implementation
of a multisensor-based tool to monitor and control the auto-
mated drying of sausages. This sensor technology is intended
to guarantee consistent quality, homogeneity and consistency
of the products. The Fraunhofer IGB is contributing its compe-
tence in the field of drying.

SEVENTH FRAMEWORK
PROGRAMME

Since the 60th anniversary of the Fraunhofer-Gesellschaft in
March 2009, the exhibition truck has been touring through
Germany and showing which Fraunhofer technologies from the
areas of medicine, the environment, safety and security, com-
munications and mobility can be integrated in our daily lives. In
April 2010, the truck stopped in Brussels in the vicinity of the
European Parliament in order to bring the Fraunhofer world
closer to the employees of the various EU organizations — and,
of course, all interested visitors. In the field of health, the skin
model generated from cultivated human cells shows whether
and in what form chemicals have a toxic effect. With regard to
the environment, the focus is on the topic of water. Research at
the Fraunhofer IGB has identified solutions for developing sour-
ces of drinking water that at the same time have a reduced im-
pact on nature.

The president of the Fraunhofer-Gesellschaft, Professor Bullin-
ger, used the opportunity to present the whole spectrum of
Fraunhofer research topics to the EU Commissioner for Re-
search, Innovation and Science, Maire Geoghegan-Quinn.
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In April 2010, at the official launch event of the German-
Brazilian Year of Science, Technology and Innovation in Sao
Paolo, the invited guests included scientists from the Fraun-
hofer IGB. As an emerging power, Brazil was not only at

the center of international interest but also once again in the
focus of Fraunhofer IGB activities. The year of events is jointly
funded by German’s Federal Ministry of Education and Re-
search (BMBF) and by Brazil's Ministry of External Relations
and its Ministry of Science and Technology.

With the support of the Fraunhofer contact office in Sdo
Paulo, the Fraunhofer IGB took part in Brazil's largest science
fair for the first time. This fair is organized by the Brazilian
Society for the Advancement of the Sciences (Sociedade Bra-
sileira para o Progresso da Ciéncia, SBPC) and held in Natal,
Rio Grande do Norte. At the Baden-W(rttemberg Internatio-
nal joint “Research in Germany” exhibition stand — the only
international booth — the institute presented itself to an inte-
rested expert audience.

Philip Riegger, one of our junior researchers, spent three
months studying water treatment at UNIMEP (Universidade
Metodista de Piracicaba), a long-term university partner of
the IGB, where he was under the supervision of Professor
Klaus Schitzer and Natanael Macedo Jardim. A visit from
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his German supervisors from the Fraunhofer IGB, Dr. Iris Trick
and Birgit Haller, was used as an opportunity to intensify
long-standing contacts and renew an existing memorandum
of understanding.

As a result of current project work in the city of Americana
(funded on the German side by the Federal Environment
Ministry, BMU), Dr. Werner Sternad was invited to give lectu-
res on the sustainable use of biogas. The presentations were
held, notably, at the 2nd International Congress for Environ-
mental Technology at the FIEMA in Bento Gongalves and at
the Symposium for Renewable Energies and Energy Efficiency
which was organized by the German House of Science and
Innovation in Sdo Paulo.

For the second half of the bilateral year of science, a joint
workshop is planned for March 2011 with the cooperation
partner Instituto de Pesquisas Technoldgicas IPT in Sao Paulo.
This is intended to push cooperation in the areas of nano-
technology and health.

The first of both joint expert workshops at the Pusan National
University in Busan took place in June. The results of the current
project to improve the diagnosis of sepsis were discussed, as
were also new ideas for projects. The Fraunhofer IGB research
team was accompanied to this workshop by its commercial
partner EMC microcollections from Tibingen. The return visit



of a delegation from our Korean partners took place in Decem-
ber, with a follow-up workshop at the IGB. During this intensi-
ve workshop future research topics were discussed against
the background of bilateral funding calls and further new pro-
ject applications were sketched out. In addition, a coordinati-
on talk took place between the two institute heads Professor
Thomas Hirth and Professor An Won Gun. A visit to EMC
microcollections rounded off the successful meeting, which
was given significant organizational support by the BMBF's
international office.

As part of our mission to initiate new contacts with industrial
and research partners in Europe and to intensify existing ones,
the Fraunhofer IGB’s business development team recruited
Margarida Prado on secondment from the Instituto Gulbenki-
an de Ciéncia (IGC), where she works on technology transfer.
During her 12-month internship the cell biologist will focus on
establishing bilateral contacts with mainly Portuguese but also
Spanish and French partners. Through her experience in the
patents field, she will support the patent strategy process in
place at the Fraunhofer IGB. Her placement is financed in part
by the Portuguese Fundacéo para a Ciéncia e a Tecnologia FCT.

Ina Andrees-Ostovan. M. A.
European Business Development
Phone +49 711 970-3621
ina.andrees@igb.fraunhofer.de

Dipl.-Agr.-Biol. Sabine Krieg
Business Development

Phone +49 711 970-4003
sabine.krieg@igb.fraunhofer.de
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Research of practical utility lies at the heart of all activities
pursued by the Fraunhofer-Gesellschaft. Founded in 1949,
the research organization undertakes applied research that
drives economic development and serves the wider benefit
of society. Its services are solicited by customers and con-
tractual partners in industry, the service sector and public
administration.

At present, the Fraunhofer-Gesellschaft maintains more
than 80 research units in Germany, including 60 Fraunhofer
Institutes. The majority of the more than 18,000 staff are
qualified scientists and engineers, who work with an annual
research budget of €1.65 billion. Of this sum, more than
€1.40 billion is generated through contract research. More
than 70 percent of the Fraunhofer-Gesellschaft's contract
research revenue is derived from contracts with industry and
from publicly financed research projects. Almost 30 percent
is contributed by the German federal and Lander govern-
ments in the form of base funding, enabling the institutes to
work ahead on solutions to problems that will not become
acutely relevant to industry and society until five or ten years
from now.

Affiliated international research centers and representative
offices provide contact with the regions of greatest impor-
tance to present and future scientific progress and economic
development.
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With its clearly defined mission of application-oriented re-
search and its focus on key technologies of relevance to the
future, the Fraunhofer-Gesellschaft plays a prominent role

in the German and European innovation process. Applied re-
search has a knock-on effect that extends beyond the direct
benefits perceived by the customer: Through their research
and development work, the Fraunhofer Institutes help to rein-
force the competitive strength of the economy in their local
region, and throughout Germany and Europe. They do so by
promoting innovation, strengthening the technological base,
improving the acceptance of new technologies, and helping
to train the urgently needed future generation of scientists
and engineers.

As an employer, the Fraunhofer-Gesellschaft offers its staff
the opportunity to develop the professional and personal
skills that will allow them to take up positions of responsibility
within their institute, at universities, in industry and in society.
Students who choose to work on projects at the Fraunhofer
Institutes have excellent prospects of starting and developing
a career in industry by virtue of the practical training and ex-
perience they have acquired.

The Fraunhofer-Gesellschaft is a recognized non-profit orga-
nization that takes its name from Joseph von Fraunhofer
(1787-1826), the illustrious Munich researcher, inventor and
entrepreneur.
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INTERFACIAL ENGINEERING
AND MATERIALS SCIENCE

Interfaces play a key role in many technical areas such as the
automotive sector, technical textiles and in medical technology.
For many surfaces, properties are required that are very differ-
ent from those intrinsic to the bulk of the material concerned.
Besides these material surfaces, inner interfaces in composite
materials are becoming increasingly important. Examples are
membranes used in separation technology as well as materials
for energy conversion, such as separators in fuel cells or thin
films in photovoltaics. Another instance of the growing signifi-
cance of interfaces is as barriers in packaging materials.

Finally, in response to the growing complexity of demand,

we combine various technical processes under the aspects of
material and energy efficiency. With regard to technical realiza-
tion, we have established a large variety of methods which
involve either films being deposited from the gas phase or the
precipitation of thin films or particles from the liquid phase.

Established preparation methods

B Deposition of thin films by chemical and physical means,
i.e. chemical or physical vapor deposition

B Deposition of nanoparticles using various polymerization
methods

B Production of separation membranes by sol-gel processes
and consecutive annealing

B Deposition of thin layers by layer-by-layer (LbL) techniques
as well as by self-assembly monolayers (SAM)

B Deposition of thin films via spin-coating

B Generation of nanofibers by electrospinning
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To achieve reliable processes, all steps of the process develop-
ment have to be controlled. In addition, the products have to
be characterized in detail. For this purpose a multitude of ana-
lytical tools is available and can partly also be used for in situ
monitoring of processes (process diagnostics). Due to the fact
that the majority of our products are characterized by nano-
meter dimensions (ultra-thin films and nanoparticles), we use
several methods to deliver information which is space-resolved
on the nanometer scale. Application-relevant properties such
as the separation and permeation properties of films (mem-
branes, barriers and corrosion protection) as well as the specif-
ic separation capabilities of molecularly imprinted nanoparticles
or the dispersibility of modified carbon nanotubes are exam-
ined in customized experimental set-ups.

Established characterization and diagnostic processes

B Determination of interfacial energy with different types
of tensiometers

B Logging of the topography and geometric patterning of
surfaces on the nanometer scale using a variety of AFM
probe modes as well as scanning electron microscopy and
digital optical microscopy

B Determination of adsorption properties either by means
of microcaloric measurements at the liquid phase (mea-
surement of adsorption enthalpy) or by means of gas
adsorption with simultaneous measurements of specific
surface area (BET)

B Determination of film thicknesses using ellipsometry or
microscopic techniques



B Qualitative and gquantitative estimation of the chemical

functions at surfaces and in thin films using IR spectroscopy
in ATR mode, IR microscopy, confocal Raman and fluores-
cence spectroscopy as well as MALDI-TOF-SIMS (matrix-
assisted laser desorption-ionization time-of-flight mass
spectroscopy)

B Determination of elemental composition, using electron
spectroscopy, for chemical analyses (ESCA) and energy
dispersive X-Ray analysis (EDX)

B Plasma process diagnostics: probe measurements, optical
and mass spectrometric methods

Apart from the quality of the products, the material and ener-
gy efficiency of processes is of foremost concern. One way of
tackling this is to miniaturize entire functional units which are
manufactured as a combination of several thin films. The inter-
nal structure and the chemical composition of these layers are
significant for the role of the films in modulating the transport
of materials (membranes), of electrons (conductors and semi-
conductors) or photons (fiber optics). This also opens up appli-
cations for thin-film components in photovoltaics, in batteries
and in organic electronics. The challenge and objective of our
process engineering development work is to find the best ways
of combining thin films using a variety of specialized techniques.

Thanks to our combination of preparation methods and ana-
lytical tools, we are well prepared to successfully handle the
development challenges of our clients across the IGB portfolio
—whether in the medicine, pharmacy, chemistry, the environ-
ment or energy business area.

Range of services

B Development of processes for the plasma modification
of surfaces

B Development of thin films as protective layers (scratch and
corrosion protection), barriers against permeation, and for
use as reservoirs for the targeted release of substances
(formulations)

Functionalization of surfaces (chemical and biochemical)
Development of plasma-cleaning and plasma-sterilization
processes

Synthesis and preparation of nanostructured materials with
tailored surfaces

Development of novel formulations using core-shell
particles

Characterization of nanoparticles, measurement of the
particle sizes and particle size distribution by optical
methods or in an electrical field

Development of membranes and membrane modules
Manufacturing and testing of membranes in pilot scale
Surface and layer characterization

Development of methods and plants

Scaling up of laboratory processes to produce thin films
on large format surfaces and scaling of nanoparticle
production for greater volumes

Infrastructure and technical equipment

Plasma reactors for cleaning, sterilization, coating

and functionalization

Equipment for sputtering and parylene coating

Electron (SEM) and probe (AFM) microscopes

Equipment for the analysis of surfaces and thin films
Chemical-nanotechnical laboratories for the synthesis and
preparation of nanostructured (bio)materials and surfaces
Pilot plants for the manufacturing and testing of
membranes

Dr. Christian Oehr
Head of Department of Interfacial

Engineering and Materials Science
Phone +49 711 970-4137
christian.oehr@igb.fraunhofer.de
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MOLECULAR
BIOTECHNOLOGY

The Molecular Biotechnology Department focuses on work

in the fields of pharmaceutical biotechnology, diagnostics and
chemistry. Thus, for instance, we use our know-how for the
functional genome analysis of pathogens (infection biology) in
order to develop new approaches for the screening of anti-
infectives. We develop new diagnostic methods based on nu-
cleic acid technologies (diagnostic microarrays) or by means

of cell-based assays, e.g. for a cell-based pyrogen assay. A
further focus is the development of production strains or cell
lines for industrial and pharmaceutical biotechnology. In the
past, we have developed production processes for pharma-
ceutical proteins such as interferons (e.g. cinnovex, soluferon)
as well as for chemical products such as biosurfactants and
dicarboxylic acids. Our work extends from the metabolic engi-
neering of production strains to the development of integrated
bioprocesses for effective downstream processing. In addition
to microorganisms, we also focus on enzymes as a key to ren-
der sustainable raw materials available for biotechnological
processes as well as for the enzymatic synthesis of chemicals
(e.g. epoxides from fatty acids).

The core competences of the department lie in the application
of molecular-biological and biotechnological methods for ge-
nomics, transcriptomics and proteomics. A further asset is our
accredited analytics, which can also be used for metabolome
analyses. Metabolic engineering for strain development, inte-
grated in a bioprocess and focused on simplified product puri-
fication, is a central competence for both microbial production
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processes and for the production of pharmaceutical proteins
from mammalian cell lines. In infection biology, the combina-
tion of methods of functional genome analysis with our ex-
pertise in cell culture technology gives us a unique selling
point in the development of infection models and diagnostics.

Our goal is to use nature’s toolbox to create biotechnological
value chains and to develop new diagnostics and therapeutics.
The new technologies in genome and proteome analysis,

for example, allow comprehensive analysis of entire microbial
communities or of the interaction between microorganisms
and the human individual in the shortest of times. This en-
ables the identification of the impact of microbiota on human
health — both via host-pathogen interactions and in synergistic
form (probiotics). The malignant transformation of the body’s
normal cells can also be investigated. Using this information,
measures for specific treatments can be applied as well as
personalized medicine may become reality optimized for indi-
vidual groups of the population. In industrial biotechnology,
too, the quick availability of genomes and the analysis of cel-
lular circuits make it possible to identify and optimize new
metabolic pathways, which can then be ideally exploited for
the production of chemicals or proteins.



Using these competences, the Molecular Biotechnology

Department in cooperation with other departments of the
Fraunhofer IGB, is active in the business areas of medicine,
pharmacy, chemistry and the environment. In the field of bio-
catalysis we work closely with the BioCat Project Group based
in Straubing, while we collaborate with the project group at
Fraunhofer CBP in Leuna to develop our laboratory-scale bio-
processes up to 10 m? scale. We also cooperate with the Fraun-
hofer Institute for Toxicology and Experimental Medicine ITEM
on developing processes for manufacturing pharmaceutical
proteins, up to GMP-compliant production of biologicals for
clinical phases of pharmaceutical development.

Range of services

B Screening of targets and active compounds for anti-
infectives (2D and LC proteomics, DNA microarrays,
parallel sequencing, infection models, screening assays)

B Gene expression analyses for customers

M Development of DNA microarrays: design of probes,
production of PCR fragments, contact printing, and
hybridization

B Cell-based assays: antiviral assays (GLP), pyrogen detection,
mutagenicity, toxicity

B Development of production cell lines and processes for
recombinant production of proteins (biosimilars), protein
purification and characterization

B Development of high-throughput enzyme assays and
screening

B Strain and parameter screening in multi-fermenter systems

B Development of integrated fermentation processes for
industrial biotechnology with a focus on downstream
processing of raw materials and products

B Chemical-physical and biochemical analysis

Infrastructure and technical equipment

B Molecular-biological laboratories conforming to safety
levels L2, S1 and S2 of the German GenTSV (genetic
engineering safety regulations)

Microarray facility, universal microarray platform
Quantitative real time PCR (qRT-PCR LightCycler 480)
Parallel sequencing facility

Proteomics facility using high-resolution MS techniques

(2D gel electrophoresis, nano-LC-MALDI-TOF/TOF,

HPLC-ESI-MS/MS)

B Fermentation plant for suspension and adherent mamma-
lian cell culture up to 10 | (non-GLP)

B Protein purification equipment

B Pulping machines (ball mills, etc.), multi-fermentation
bioreactors for bioprocess development, and small
bioreactors (up to 30 1) S2

B Picking robot for the systematic storage of DNA- and
microbial libraries

B Accredited analytical lab: GCG-MS/MS, LC-MS/MS, GPC,

IC, ICP-AES and ICP-MS

Priv.-Doz. Dr. Steffen Rupp
Head of Department of
Molecular Biotechnology
Phone +49 711 970-4045
steffen.rupp@igb.fraunhofer.de
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PHYSICAL

PROCESS TECHNOLOGY

The Physical Process Technology Department is involved

in developing processes and process components based on
physical and physical chemical principles. Our customers
come from sectors such as pulp and paper, metal processing
or construction materials manufacturing, and our work for
them ranges from the supply of drinking water or energy to
integrated treatment, production and recycling processes

in industrial production.

The current main themes of focus are:

B Heat storage using thermo-chemical processes

B Use of sorption systems to remove moisture from gases

B Drying with integrated recovery of volatile materials

B Recycling and management of inorganic nutrients

B Electrophysical processes and oxidative water treatment

B Technical design combined with numeric simulation

B System integration of aseptic processes in the food
industry and biotechnology

B Use of high frequency technology in process engineering

The main quality criterion in our R&D activity is sustainability.
We define this principally in terms of the minimization or
substitution of material flows — above all of non-renewable
sources — and the energy efficiency of processes, but also

40

in terms of the efficient use of regenerative energy and the
materials made available from recycling processes. Recycling
and energy saving result directly in improved economic effi-
ciency of processes, meaning that our approach satisfies both
ecological and economic demands. One example of this is
the development of a process to store thermal energy from
waste heat or solar thermics. The intention is to enable heat
to be made available for industrial use decoupled in time and
space from its source. Potential applications are drying pro-
cesses in production, the heat supply of buildings, or the
treatment of highly contaminated process wastewater with
vacuum vaporization.

Our development work on processes and process compo-
nents extends from initial laboratory-scale characterization
and analytics via simulation and software modeling to design
and system integration in industrial applications. For developing
and designing our technical solutions, we use the latest 3D
CAD design software, which is directly linked by data inter-
face to various numerical simulation programs. For standard
modeling we use COMSOL Multiphysics (formerly FEMLAB),
ANSYS for theoretical pre-studies of multi-phase processes
such as the behavior of solid particles in a fluid flow, and CST
Microwave Studio for the calculation of high frequency elec
tromagnetic fields in cavities and the design of antennas for
the production of the corresponding electromagnetic waves.



From the knowledge thus gained we can proceed to realize

demonstration prototypes using the many resources at our
disposal — workshops, laboratories and pilot plant facilities,
as well as a network of industrial partners.

The Physical Process Technology Department is 