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FOREWORD

Our focus in 2018 was once again the exploration of new opportunities and the continued devel-
opment of our five business fields. As a research institute for process engineering and packaging
we carry out pioneering work in the area of Food, Packaging, Product Performance, Processing
Machinery, and Recycling and Environment. Our activities not only tackle current challenges but
also cover topics of the future such as the bioeconomy, circular economy, and digitalization. We
put the utmost importance on the applicability of our research findings: We develop customized
solutions for a wide range of industries, take these through to commercialization, and also ulti-
mately lay the basis for start-up companies.

Following these principles, we can report major successes this past year in each of our business
fields.

Indeed, we are tackling one of the biggest issues of our time from several perspectives. In order to
reduce food wastage, we are working as part of a research alliance to develop a mobile device for
rapid determination of the quality of foods. This so-called food scanner should soon be able to es-
timate the shelf life along the value-creation chain. The basis of this rapid method is spectroscopic
techniques. Promising results have already been achieved on selected foods.

We have also developed a mathematical model for shelf life simulation. This enables us to predict
the shelf life of a wide range of products and at the same time make meaningful statements
about optimal packaging for those products.

In the context of the new German Packaging Act, the recyclability of packaging has taken on
increased relevance for packaging development work. Our expertise in the processing of plastics,
the machinability of materials, and the evaluation of product protection provides extensive support
for packaging and product manufacturers to develop new recyclable packaging materials and to
integrate those materials into production processes. As such we are making a contribution to the
strengthening of the Circular Economy.

In this context, our CreaSolv® recycling process is also a key element for sustainable industrial
activity. In 2018 another big step was made here, with the Circular Packaging project constructing
an industrial scale demonstration plant. Used packaging from mixed collections will be processed
in this plant to produce high-quality packaging materials suitable for reuse. Compliance with EU
regulations for food contact materials is a priority in this development work.

Two similar successes from our Food business field also deserve mention. Following the expansion
of our food pilot plant facilities, we can now manufacture product samples that meet the very
latest hygiene standards for test markets of our partners in the food sector. Elosun, a spin-off of



the Fraunhofer IVV, produces and markets plant proteins from sunflower seeds and has firmly
established itself in the marketplace: Just recently food manufacturer Zentis invested a seven
figure sum into the young company and will in the future use the process we developed for its
products.

Our Product Performance business field has the ambitious goal of measuring the sensory prop-
erties of products in their totality. Based on techniques used for flavor research in foods, we are
developing new analytical methods that in the past year have been successfully used to identify
harmful materials in children’s toys. The provision of new technologies and services relating

to human sensory perception is also an objective of the Campus of the Senses initiative that
was jointly set up by the Fraunhofer IVV. The focus is the development of multisensory digital
systems that can understand and simulate human sensory perception.

The buzzword digitalization must be mentioned in connection with our development work on
cleaning technologies. The Fraunhofer IVV Dresden has developed a mobile cleaning device for
processing plants that combines the flexibility and efficiency of manual cleaning with the repro-
ducibility and reliability of integrated CIP systems. The use of an optical contamination sensor
enables, for the first time, total quality control and documentation of cleaning processes.

Many other interesting developments are planned. We would like once again to express our ap-
preciation to all our customers and partners in industry, to the universities and research organi-
zations with whom we collaborate, and to all the bodies who provide funding for our work.

flors/. Cfotstiee. ditvoyoese:

Prof. Dr. Horst-Christian Langowski
Institute Director
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MISSION STATEMENT

The Fraunhofer IVV stands for high-quality food products and
safe, effective, and convenient packaging systems.

Efficient use of raw materials and minimal environmental
impact are priorities in all our development work.

We also transfer our technologies and expertise to applica-
tions outside the food and packaging industries.

Companies and research organizations appreciate the
Fraunhofer IVV as a business partner.

People are inspired by our research work and the resulting
products.



BUSINESS UNITS AND
THEIR SERVICES

Food - Product Performance - Packaging - Processing Machinery - Recycling and Environment




Our new developments and reformulated foods focus in environmental and
health aspect. We offer a comprehensive range of services along the entire
production chain covering food safety, quality, and sensory evaluation.

B Development of food products, e.g. replacement of animal proteins by plant-based pro-
teins in convenience products

B Recovery of functional ingredients for specific applications, e.g. plant proteins as an egg
substitute

B Assurance of food quality

B Simulation-based prediction of shelf life

B Analytics in the area of food safety

B Optimization of aroma, taste, and texture

B Cleaning systems for hygienic production

Contact person

Dr. Peter Muranyi Chrsitian Zacherl
Phone +49 8161 491-629 Phone +49 8161 491-426
peter.muranyi@ivv.fraunhofer.de christian.zacherl@ivv.fraunhofer.de




PRODUCT
PERFORMANCE

L3

o2,
”/
'fl =(

The perception of a product directly influences the

/

\

decision of consumers to buy a product. We therefore
evaluate and optimize sensory properties for all of the
senses.

B Sensory optimization of foods and packaging

Optimization of the odor of consumer products and raw materials

Multisensory evaluation of product properties

B |dentification of potential physiological irritants in materials and
products

B Development of customized sensory test systems

B Digital recording and simulation of sense perception as part of
the ,Campus of the Senses”initiative

Contact person

Dr. Jonathan Beauchamp
Phone +49 8161 491-214
jonathan.beauchamp@ivv.fraunhofer.de



PACKAGING

We develop customized packaging systems for a variety of
industrial products. We also offer a wide spectrum of services
in the area of quality assurance. Our test laboratories are
accredited by DAKKS.*

B Development of packaging materials and technical films having defined
functional properties

B Optimization of packaging systems via software-based prediction of the
shelf life

B Development of recyclable laminates
B Easy-opening concepts

B Tests on packaging materials

®  Compliance and migration tests

B Optimization of packaging machinery

*in accordance with DIN EN ISO/IEC 17025 (as specified in the annex to the certificate D-PL-11140-04)

Contact person

Dr. Frank Welle Dr. Sven Sangerlaub
Phone +49 8161 491-724 Phone +49 8161 491-503
frank.welle@ivv.fraunhofer.de sven.saengerlaub@ivv.fraunhofer.de




PROCESSING
MACHINERY

Product safety and production efficiency are the most important aspects

of our development work in this business field. Hybrid technology
concepts and new solutions using digitization allow us to meet today’s
ever growing challenges.

B Analysis of plant efficiency

B Development of assistance systems for machine operators

B Evaluation of the machinability of flexible packaging materials

B Optimization of forming, sealing, and welding processes

B Development of cleaning systems

B Design of hygienic processes

B Digital solutions for Industry 4.0 concepts

Contact person

Andrea Liebmann
Phone +49 351 43614-40
andrea.liebmann@ivv-dresden.fraunhofer.de



‘ RECYCLING AND
ENVIRONMENT

Our patented CreaSolv® recycling process allows the recovery
of high quality recyclates from plastic-containing waste. To
promote the bioeconomy we replace fossil raw materials with
plant-based materials recovered from byproduct streams.

B New processes for recycling plastics and metal-plastic composites
B Optimization of recycling plants and processes
B Sensory optimization of recyclates

B Recovery of plant proteins with customized functionalities for technical
products, e.g. surfactants

B Development of bio-based products from raw and waste plant materials,
e.g. additives for lubricants

B Environmental analyses for containments and hazardous materials

Contact person

Dr. Martin Schlummer
Phone +49 8161 491-750
martin.schlummer@ivv.fraunhofer.de



FRAUNHOFER IVV

IN FIGURES
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FRAUNHOFER IVV IN FIGURES
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QUALITY MANAGEMENT

The Fraunhofer IVV has been accredited since 1996 for performing migration tests. The scope of

the accreditation has been gradually extended to include permeation tests for oxygen and water

vapor, the analysis of contaminants in polymer, food, and environmental samples, and sensory

tests on consumer products and foods.

In order to provide customized services
within the scope of the accredited system

we have included the development of new

analytical methods for migration testing
and contaminant analysis in the quality
management system and we have flexible
accreditation in these areas.

The quality management system meets
the requirements of DIN EN ISO/IEC
17025:2005 and hence also the require-
ments of ISO 9001:2000 for test labora-
tories.

Our test laboratories were reaccredited in
2016 by DAKKS (accreditation certificate
D-PL-11140-04-00). Currently we are
adapting the quality management system
to the new DIN EN ISO/IEC 17025:2018
standard.

Contact person
Christine Mosch

Phone +49 8161 691-415
christine.mosch@ivv.fraunhofer.de
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Deutichs
Akereditierungeneie

Deutsche Akkreditierungsstelle GmbH
Beliehene gemdfl § B Absatz 1 AkkStelleG LV.m. § 1 Absatz 1 AkkStelleGEY

Unterzeichnerin der Muhilateralen Abkommsen
won EA, ILAC und LAF zur gegenseitigen Anerkennung

Akkreditierung m

Dée Deutsche Akreditierungsstelle GmbH bestatgt hiermit, dass das Proflaboratorium

Fraunhofer-Gesellschaft zur Férderung der angewandten Forschung e, V.
Fraunhofer Institut fir Verfahrenstechnik und Verpackung WV
Giggenhauserstrafie 35, 85354 Frelsing

die Kompetent mach DIN EN ISQOMEC 17025: 2005 besitzt, Prifungen in folgenden Bereichen
durchzufhren

Migrationsprifung an Bedarfigegenstinden;
Besti von M en und Additiven in K ffien, Leb Itteln und

Pridflobensmittelng
Sthrstoffanalytik in polymeren Werkstoffen, Lebensmitteln und Pritflebensmitteln,
Verpackungen und Bedarfspegensilinden sowde in Produktions- und Umweltproben aus
der rugehdrigen Industrie wnd Krelslasbwirtschaft

sensarische Prifungen an Bedarfsgegenstinden und Lebensmitteln;

Bestimmung der Permeationseigenschaften von Alichigen Materlalien und Hohlkirpern

e Adredrierungraricunds gt nur in Vartindung mit dem Bescheld vom 24,08 27006 mit der
Akcrediticrungsnumimer D-PL-11140-04-00 und ist plitg b4 23008, 2071, Sle beatebi aus diezem
Deckiblatt, der Rbcisens des Decblang und der falgenden Anlsge mit insgesamt 9 Sefien.

Registrierungsnummer der Uriunda: D-PL-11140-04-00

m hafirag

-ﬂ"—"’%
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ORGANIZATION AND
CONTACT PERSONS

INSTITUTE DIRECTOR DEPUTY INSTITUTE DIRECTORS

a»

Prof. Dr. Horst-Christian Langowski Dr. Claudia Schénweitz Prof. Dr. Andrea Buttner PD Dr. Peter Eisner
+49 8161 491-100 +49 8161 491-117 +49 8161 491-715 +49 8161 491-400

DIRECTOR BRANCH LAB
PROCESSING TECHNOLOGY

Prof. Dr. Jens-Peter Majschak
+49 351 43614-42
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ORGANIZATION AND CONTACT PERSONS

PLANNING AND QUALITY TECHNICAL SERVICES
COMMUNICATION MANAGEMENT
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DEVELOPMENT PERFORMANCE
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Dr. Claudia Schonweitz Dr. Joanthan Beauchamp Dr. Frank Welle Dr. Sven Sangerlaub
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ORGANIZATION AND CONTACT PERSONS

PROCESS
DEVELOPMENT FOR
PLANT RAW MATERIALS

7~

PROCESS
DEVELOPMENT FOR
POLYMER RECYCLING

FOOD PROCESS DEVELOPMENT

Dr. Raffael Osen Dr. Ute Weisz Dr. Thomas Herfellner Dr. Andreas Maurer
+49 8161 491-450 +49 8161 491-431 +49 8161 491-447 +49 8161 491-330

SENSORY ANALYTICS MACHINE AND RETENTION OF FOOD MATERIALS
PROCESS DESIGN QUALITY DEVELOPMENT

Prof. Dr. Andrea BUttner Dr. Marc Mauermann Joachim Wunderlich Dr. Cornelia Stramm
+49 8161 491-715 +49 351 43614-38 +49 8161 491-624 +49 8161 491-502

PRODUCT SAFETY AND ANALYTICS

i

Dr. Frank Welle Dr. Diana Kemmer
+49 8161 491-724 +49 8161 491-751
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REPRESENTATIVE OFFICES

FRAUNHOFER PROJECT CENTER FOR INNOVATIONS
IN FOOD AND BIORESOURCES IN BRAZIL

The Fraunhofer Institute for Process Engineering and Packaging has set up a joint work group with
the Fraunhofer Project Center for Innovation in Food and Bioresources at ITAL (Institute for Food
Technology) in Campinas (Sao Paulo, Brazil) to study the processing of high-quality raw materials
and foods such as coffee, chocolate, and tropical fruits and to study the utilization of biogenic raw
materials and residual materials for industrial applications.

The founding of the Fraunhofer Project Center in December 2013 extends the longstanding scien-
tific collaboration in the area of packaging between the institutes with the following four topics:

B Functionality, nutritional value, and health aspects of foods

B Quality and sensory analysis of foods

B Bioenergy and materials from renewable raw materials

B Innovative packaging systems

The Fraunhofer Project Center (FPC) provides the framework for joint research projects involving
the two institutes. The aim is to develop innovative products and processes and to assist SMEs in
both countries by carrying out application-oriented development projects. This collaboration is a

response to the challenges of globalization and offers partner companies in both countries new
opportunities for international networking and access to new markets.

Contact person

Dr. Isabel Muranyi

iT7AL

Fraunhofer IVV IRESTTTLITE [ TERCRCE YA D AL BRI

Phone +49 8161 491-452
isabel.muranyi@ivv.fraunhofer.de
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REPRESENTATIVE OFFICES

KLEVERTEC - COMPETENCE CENTER
FOR APPLIED RESEARCH IN FOOD AND
PACKAGING TECHNOLOGY

Starting in September 2015, the Fraunhofer IVV and Kempten University of Applied Sciences
began setting up a Competence Center for Food and Packaging Technology in Kempten.

The focus of the so-called KLEVERTEC Competence Center is the shelf life, quality stability and
safety of food products. The applied R&D work involves economically viable, eco-compatible
product innovation in the area of food production, filling, and packaging. The emphasis is on
milk and dairy products as well as beverages, namely established products of the Allgau region
of southern Germany.

KLEVERTEC collaborates with IHK Schwaben (Chamber of Commerce Swabia), Milchwirtschaft-
licher Verein Bayern e. V., and ZLV — Zentrum fir Lebensmittel- und Verpackungstechnologie

e. V., so forming a strong network which particularly benefits medium-sized companies. The
Competence Center offers students the opportunity to participate in ongoing projects, so con-
tributing to their practical training.

Project work in collaboration with industry started in the premises of KLEVERTEC in June 2016.
The KLEVERTEC project is being funded by the Bavarian Ministry of Economic Affairs and
Media, Energy and Technology and the Bavarian Ministry of Education and Culture, Science and
the Arts.

Contact person € KLEVERTEC

KOMPETENZZENTRUM FUR ANGEWANDTE FORSCHUNG

. IN DER LEBENSMITTEL- UND VERPACKUNGSTECHNOLOGIE
Michaela Seegger

Operational manager

Phone +49 831 96 07 39 -10 Z Fraunhofer | jocnschue’
Ivv

University of Applie

\

michaela.seegger@klevertec.de
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DOCTORAL THESES

2017

22

Raffael Osen

Texturization of pea protein isolates using
high moisture extrusion cooking
Technische Universitat Mdnchen, Chair of

Food Packaging Technology

Isabel Muranyi

Properties of protein isolates from lupin
(Lupinus angustifolius L.) as affected by
the isolation method

Technische Universitat Minchen, Department

of Food Chemistry

Johannes Bott

Studies on the migration of nanomaterials
from plastic food packaging

Technische Universitdt Mdnchen, Chair of

Food Packaging Technology

Oliver Miesbauer

Analytical and numerical calculations of
the barrier effect of multilayer structures
Technische Universitdt Mdnchen, Chair of

Food Packaging Technology

Daniela Leistl

Development of an enzymatic
de-acidification step for the improvement
of rapeseed oil refining and simultaneous
enhancement of diacylglycerol in the
edible oil

Technical University of Dortmund, Faculty of

Biochemical and Chemical Engineering

Lukas Oehm
Joining of polymer films with high-intensi-
ty focused ultrasound

Technische Universitdt Dresden



2018

Markus Schmid

Interaction-property relationships of whey
protein based films and coatings
Technische Universitdt Mdinchen, Lehrstuhl fir

Lebensmittelverpackungstechnik

Sven Sangerlaub

Water vapor sorption in polymer films
with dispersed sorbents

Technische Universitidt Mdnchen, Chair of

Food Packaging Technology

DOCTORAL THESES

Maria Hoppe

Oligomers in polyester-type food contact
polymers: Identification and migration
studies

University of Amsterdam, Faculty of Science

Judith Wittenauer

Characterization, isolation, and stabi-
lization of plant-based ingredients for
cosmetics’ manufacture

University of Hohenheim, Faculty of Natural

Sciences
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FRAUNHOFER NETWORKS

AND ALLIANCES

COMBINED EXPERTISE

Close collaboration in networks and alliances is a way of bringing together the expertise of the
Fraunhofer Institutes. The latest scientific findings in different areas are utilized in joint project and
development work. The Fraunhofer Institute for Process Engineering and Packaging IVV is a member of
the following networks and alliances of the Fraunhofer-Gesellschaft.

Fraunhofer Food Chain Management Alliance (FCM)

The Fraunhofer Polymer Surfaces Alliance (POLO) combines the know-how of seven Fraunhofer
Institutes. Optimal utilization of synergies allows innovative concepts to be developed for the
functionalization of polymer surfaces. One main area of research is the development, manufac-
ture and characterization of flexible ultra-barrier laminates.

Fraunhofer Polymere Surfaces Alliance (POLO)

The Fraunhofer Polymer Surfaces Alliance (POLO) combines the know-how of seven Fraunhofer
Institutes. Optimal utilization of synergies allows innovative concepts to be developed for the
functionalization of polymer surfaces. One main area of research is the development, manufac-
ture and characterization of flexible ultra-barrier laminates.

Fraunhofer Big Data Alliance
The Fraunhofer Big Data Alliance is made up of 29 separate institutes harnessing their expertise
across all sectors. Fraunhofer experts not only help companies develop big data strategies, soft-

ware packages and data protected big data systems but they also train specialists and manage-
rial staff to become »data scientists«.

24



Fraunhofer Nanotechnology Alliance (NANOTECH)

In this alliance the activities of 20 Fraunhofer Institutes focus on the following key areas:
multifunctional layers for the automotive applications, the design of special nanoparticles for
biotechnology and medicine as well as the use of carbon nanotubes for actuator applications.
In the packaging sector, polymer films for nanoscale structures (particles and layers) are being
developed.

Fraunhofer Cleaning Technology

The Fraunhofer Cleaning Technology Alliance unites the competences of nine Fraunhofer
Institutes. The cooperative objective is the industrial cleaning of surfaces along the whole pro-
cess chain.

Fraunhofer Group of Life Sciences VLS

The Fraunhofer Group for Life Sciences brings together the biological, biomedical, pharmaco-
logical, toxicological and food technology expertise of six institutes in the Fraunhofer-
Gesellschaft. Being the largest independent research organization in Europe, the Fraunhofer
Institutes develop market-oriented solutions to meet the specific requirements of customers.
A solid basis for this is our own preliminary research which investigates fundamental principles
and which is often carried out in collaboration with universities and technical colleges.

www.ivv.fraunhofer.de/networks
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BOARD OF TRUSTEES

The Board of Trustees comprises representatives from the worlds of science, industry and public office.

The trustees are appointed by the Executive Board of the Fraunhofer-Gesellschaft. The Board of Trustees

advise the institute management and committees of the Fraunhofer-Gesellschaft on important matter
and foster links to parties interested in the R&D word of the institute.

MEMBERS OF THE BOARD OF TRUSTEES

Chairman

Prof. Dr. Hans-Ulrich EndreB
Herbstreith & Fox KG
Neuenbirg, D

Deputy Chairman

Prof. Dr. Rainer Brandt
Hochschule Hannover
Hanover, D

Dr. Herbert Bader
Infinia Germany GmbH & Co. KG
Forchheim, D

MRin Dr. Annerose Beck
The Saxon State Ministry for Science and the Arts (SMWK)
Dresden, D

Walter Brinkmann

European Affairs Consultant
Munich, D

26

Prof. Dr. rer. nat. habil. Dr. h.c. Reinhold Carle
Universitat Hohenheim
Stuttgart, D

Dipl.-Ing. Richard Clemens
Mechanical Engineering Industry Association e. V. (VDMA)
Frankfurt am Main, D

Dr. Claus Giinther
Dr. August Oetker Nahrungsmittel KG
Bielefeld, D

Dr. Gerhard Krammer
Symrise AG
Holzminden, D

Hans Georg Maier
Edeka Handelsgesellschaft Stidbayern mbH
Gaimersheim, D



Prof. Dr. Reinhard Matissek

Food Chemistry Institute of the Association of German
Confectionary Industries

Cologne, D

Dr. Herbert Nagorski
NTEC — Ressourcen- und Prozessoptimierung
Kempen, D

Dr. Michael Nix-Lutke
IMCD Deutschland GmbH & Co. KG
Cologne, D

Dr. Georg Ried
Bayern Kapital Risikobeteiligungs GmbH
Landshut, D

Prof. Dr. Karin Schwarz
Christian-Albrechts-Universitat zu Kiel
(Kiel University)

Kiel, D

BOARD OF TRUSTEES

Dr. Ernst Simon
Topfer Kulmbach GmbH
Kulmbach, D

Dr. Tobias Voigt

Industrievereinigung flr Lebensmitteltechnologie

und Verpackung e. V. (IVLV)

(Industry Association for Food Technology and Packaging)
Freising, D

MR Dr. Stefan Wimbauer

Bavarian Ministry of Economic Affairs,Regional Development
and Energy

Munich, D

Prof. Dr. Kathrin M. Moslein
Friedrich-Alexander-Universitat Erlangen-Nurnberg
Erlangen, D

Status as of January 2019

27



THE FRAUNHOFER-

GESELLSCHAFT

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 contractual partners in industry, the service sector and public
administration.

At present, the Fraunhofer-Gesellschaft maintains 72 institutes and research units. The majority
of the more than 26,600 staff are qualified scientists and engineers, who work with an annual
research budget of 2.6 billion euros. Of this sum, 2.2 billion euros is generated through con-
tract research. Around 70 percent of the Fraunhofer-Gesellschaft’s contract research revenue

is derived from contracts with industry and from publicly financed research projects. Around
30 percent is contributed by the German federal and state governments 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.

International collaborations with excellent research partners and innovative companies around
the world ensure direct access to regions of the greatest importance to present and future
scientific progress and economic development.

With its clearly defined mission of application-oriented research and its focus on key tech-
nologies of relevance to the future, the Fraunhofer-Gesellschaft plays a prominent role in the
German and European innovation process. Applied research 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 reinforce 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 ca-
reer in industry by virtue of the practical training and experience they have acquired.

The Fraunhofer-Gesellschaft is a recognized non-profit organization that takes its name from
Joseph von Fraunhofer (1787-1826), the illustrious Munich researcher, inventor and entrepre-
neur.

www.fraunhofer.de
Figures are for January 2019.
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