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Editorial

The start of our future

F
Prof. Dr. Urs Hilber
Dean, School of Life Sciences and
Facility Management

oods which are healthy, safe, and superb-tasting are the norm today. However, this is not
self-evident, nor has it ever been so. Whereas in the past the problem was a lack of provisions,
also as far as food was concerned, in the present
day the main problem we are facing is a surplus. Yet
demographic change is also a trigger for research.
We only need to think, for example, of certain types
of food packaging which are often difficult for older
people to open, or of the amount of food wasted
in smaller households due to pack sizes which are
too large. Increases in food intolerances and food
trends are also challenges and provide us with opportunities – not only in the food industry, but also
for our researchers and students.

and «creative teams» in the future. This is a development
which is already underway in the USA. In collaboration
with swissnex Boston and swissnex San Francisco, in
recent months we have been engaging in a lively exchange of ideas with leading American universities in
the field of natural sciences (Massachusetts Institute of
Technology, Harvard University, Worcester Polytechnic
Institute, Stanford University, UC Berkeley). It is in this
context that the new «Triple-O-Model» is already emerging.
In the future, education will focus on «on site», «online»
and «on the job» learning and further education. The
«Triple-O-Model» is also an attractive challenge for us
since it will stretch us academically in the short to medium term. University 2.0 is gradually appearing on the
horizon!

Milestone in Food Technology
The new construction project approved by the Cantonal
Council of Zurich in April 2018 has enabled us to prepare ourselves for this challenge. The new building for
the ZHAW Institute for Food and Beverage Innovation at
the Reidbach campus is scheduled to open in autumn
2023. This technically state-of-the-art building will afford
us new opportunities in the training of food scientists
as well as for research projects. We are already greatly looking forward to this and would like to extend our
thanks to the government and cantonal council.
Active research platforms
In the future, we intend to use our disciplinary strengths
even more intensively to address socially and economically relevant issues which extend beyond the boundaries of our institutes. For this reason, four thematic support initiatives have been launched in our department,
placing the overriding strategic priorities of environment,
food, health and society even more firmly in the spotlight.
Through «Agro-Food-Business@N», «Health@N», «Digitization@N» and «Environment@N», our plan is to venture
into new territory and bring experts in the field closer
together by means of active leadership. We are looking
forward to seeing the results.
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Digitization
Digitization is changing the way we work. In today’s
world, our students do not know what profession they
will be working in five years after graduation or how their
working environment will change in the coming decades.
This is also affecting our lecturers. In order to continue
providing excellent teaching from now on, it is very likely
that they will be supported by «instructional designers»
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Some facts and figures
Organisation:
5 Institutes
Topics in research:
nutrition / food, health, society and environment
Education:
5 Bachelor’s degree programmes,
3 consecutive Master’s degree programmes
Continuing education:
3 Masters of Advanced Studies (MAS),
2 Diplomas of Advanced Studies (DAS),
over 30 Certificates of Advanced Studies (CAS).

Life Sciences and Facility Management

News

Rhubarb juice as a natural
antioxidant
For the first time, rhubarb juice has
been used as a natural antioxidant in
the industrial processing of fruit. ZHAW
researchers, together with industry partner Agrofrucht-Inn, have naturally given
apple chips and deep-frozen apples a
longer shelf-life. While the fruits which
were conventionally treated with ascorbic
acid turned brown after only a few hours,
the fruits treated with rhubarb juice remained permanently protected from oxi
dation. «This gives the industry a major
advantage in time-critical processes and
makes rhubarb juice particularly interesting, not only for convenience products,
dried fruits, frozen fruits or fruit juices,
but also for cut lettuce,» says ZHAW
researcher Martin Häfele of the Institute
for Food and Beverage Innovation. The
ZHAW project is supported by the Swiss
Vegetable Growers Association and the
Swiss Fruit Association.

The apple pieces on the right were treated with
rhubarb juice to protect them from oxidation, while
the apple pieces on the left were treated with
ascorbic acid.

Second location for start-ups
in Wädenswil
A second location is being built at 76
Zugerstrasse in Wädenswil for the founding organisation known as «Grow» for
short. By the summer of 2019, the commercial building there will be rebuilt and
will offer new premises to companies in
the life sciences sector. Grow currently
has 22 companies with a total of over
104 employees.

New Sinergia project on antiviral
drug research at the Institute of
Chemistry and Biotechnology
The Swiss National
Science Foundation
SNSF has approved
a Sinergia project
entitled «Morbillivirus
cell entry machinery:
Rainer Riedl
mechanisms, structures and drug discovery». In collaboration with one another, Rainer Riedl
(ZHAW, Institute for Chemistry and Biotechnology), Dimitrios Fotiadis (University
of Berne, Faculty of Medicine) and
Philippe Plattet (University of Berne,
Vetisuisse Faculty) aim to deliver pioneering results in the field of antiviral drug research with multiple health effects over
the next four years. The SNSF supports
interdisciplinary research projects such
as this one which have the prospect of
producing groundbreaking findings.

L-Sol: Energy supply from hybrid solar collectors
In a project from the International Energy Agency, IEA, a
new energy concept for detached houses (EFH) is being
investigated, which draws its heat exclusively from PVT
modules generating heat and electricity. A storage tank is
heated by the PVT modules and serves a heat pump as
the sole heat source. This system is an alternative to airto-water heat pumps and can greatly increase the self-sufficiency of detached houses in terms of electricity and
heat from renewable energy sources. In his thesis, Martin Meister, soon-to-be Master of Science in Environment
and Natural Resources, describes part of the project. The
master thesis is supervised by experts from the Renewable Energies research group.

3 Newsletter TR ANSFER english edition | 2019 | www.zhaw.ch/en/lsfm

Visit from the USA
In November 2018, a group of 12 members of Congress from the
US visited the ZHAW in Wädenswil. The group was particularly interested in the development of the dual Swiss education system,
the courses offered within the life sciences and the ZHAW’s focus
on future technologies. Through an exchange of ideas with lecturers and students, the visitors learned a lot about practical implementation and cooperation between science and industry.

Master student Marc Sathianathan (left) reports on his experience

Alexander Hämmerli, scientific assistant, shows how smart laboratories work in
biotechnology
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Institute of Applied Simulation

Teaching-learning hybrid: recommendation
system with «neurointelligence»
Research Groups Bio-inspired Modelling & Learning Systems / Knowledge Engineering

R
The project team digitally
hybridized: Davide Stallone,
Erich Zbinden, Martin
Schüle, Thomas Ott
Contact: ottt@zhaw.ch

Research project
Dayzzi 2.0 – Next
Generation RecommenderSystem
Lead by:
Prof. Dr. Thomas Ott
Duration of project:
November 2016 – August 2018
Project Partner:
Dayzzi AG
Funding:
CTI, Commission for
Technology and Innovation
(Innosuisse)

ecommendation systems
are ubiquitous on digital
platforms. Many systems
are either based on the availability of large amounts of data that
allow purely data-driven system
development, or have been designed as rather rigid expert
systems. To overcome the disadvantages of both approaches,
we have developed a new hybrid
recommendation system in a
CTI (Innosuisse) project together
with the company Dayzzi, which
combines an expert system with
a neural module for online learning.

Digital agents
Today, recommendation systems
have become central agents of digitization with high application potential
in the fields of life sciences and facility
management. They analyse, measure
and classify the digital alter ego of
the user and, for example, provide
us with more or less useful decisionmaking and product recommendations. Many of these algorithmic
agents rely on the recognition and
comparison of patterns in user data.
The larger the amount of data, the finer the patterns can be learned. However, if the amount of data available is
not very large from the beginning, as
is often the case with specialized applications such as this project, such
algorithms are often unreliable. In this
case, the decision logic for recommendations in the system must be
«hardwired» from the start. A system
like this therefore relies on the technical knowledge of experts. The disadvantage of an expert system is its limited adaptability – the system cannot
learn directly from user data.
Dayzzi 2.0
Dayzzi AG plays an active role in
the promotional products trade and
through the Dayzzi 1.0 recommendation system possesses a unique
solution for digital trade. The underlying technology was developed in
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Fig.: The «Dayzzi 2.0» system is designed as a teaching-learning hybrid.

an earlier CTI project with the IAS
and is based on a domain-specific
expert system. In order to secure
and expand the company’s business activities, the challenge was to
make the system more flexible. This
requirement concerned several levels,
in particular, however, on-line learning ability, i.e. the possibility that the
system can improve itself continuously and automatically on basis of use
data. How can the strengths of the
old system be used while at the same
time overcoming its limitations? This
question was the starting point of a
new CTI project that resulted in a new
system framework: the «Dayzzi 2.0»
system.
Teaching-learning hybrid
The basic idea of the innovation is to
use the original expert system after
it has been technically upgraded in
order to train data-driven recommendation algorithms. The overall system
is, therefore, a hybrid of one teaching and two learning subsystems
(see Fig.). The latter include a classic
recommendation algorithm (collaborative filtering) and an artificial neural
network. Both of these subsystems
can learn continuously on the basis of

sales data. In this way, they can continue to develop independently from
the expert system whereby the latter
can continue to intervene sporadically
in order to correct mistakes caused
by unintentional self-reinforcements
in the learning of patterns. The whole
system also consists of other interacting modules, some of which are
based on machine learning methods, such as the module for semantic analysis of product descriptions
in the product database. The project
also demonstrates how useful it is to
include the role of the human expert
and the user in the systemic description (see Figure). This makes it possible to see how natural and artificial
«neurointelligence» are intertwined.  

Institute of Applied Simulation

Harbinger of brain damage
Dr. Robert Vorburger
Head, Knowledge
Engineering research group,
voru@zhaw.ch

White matter hyperintensities (WMH) are areas of
increased signal intensity in magnetic resonance
imaging due to macrostructural changes in the
white matter of the human brain. WMH have
been linked to Alzheimer’s disease, emotional
and motoric dysfunction, and risk of later development of stroke. There has been recent interest in understanding the nature of the regional
distribution of WMH and the extent to which
WMH reflect restricted, discrete damage or a
«tip-of-the-iceberg» phenomenon in which the
abnormal signal is a harbinger of microstructural
damage. In collaboration with the Columbia University, the IAS investigates the hypothesis that
regions with an intrinsically lower microstructure
are most susceptible to develop WMH. Part of
the ongoing project was to define a normative
white matter microstructure template for young,
healthy adults as well as a WMH frequency template in older adults. Microstructure is thereby
reflected by the fractional anisotropy (FA) value
of the water diffusion in the brain. First comparisons of the two templates show evidence supporting the postulated hypothesis.  

FA template (left) and WHM frequency template (right)
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The evolution of species can be traced back in history using
the molecular changes in genes over time. This is modeled as
a process of change along an evolutionary tree termed phylogeny. The two most important types of events are substitutions and indels (insertions and deletions) of nucleotides. Indel
events are notoriously difficult to model and to reconstruct.
Funded by SNSF grant 31003A_157064 (454 000 CHF between 2015 –2018), Massimo Maiolo and Lorenzo Gatti – PhD
students at the Applied Computational Genomics Team – have
developed new methodology, which for the first time employs
TR
a mathematical
indel model in order to find and align evolutionarily related gene sequences and to infer their phylogenies
(Figure). Building on this work, the research will MSA
continue to
tackle a joint reconstruction of ancestral gene sequences and
MSA
the phylogenetic relationships.
New funding of 800 000 CHF
X
SM
was secured
4 Syears
(2018
T SY–2022) provided by SNSF grant
Afor C
31003A_176316.  
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Institute of Chemistry and Biotechnology

Development of «Next Generation»
Protein Therapeutics
Centre for Biochemistry and Bioanalytics

from left: Romina Dörig,
Flavio Mehli, Roland
Josuran, Angelika
Koller, Ramona Stark,
Christiane Zaborosch
Contact
Prof. Dr. Christiane
Zaborosch
Head, Centre for
Biochemistry and Bioanalytics,
zabc@zhaw.ch

Research project
Development of «next
generation» antibody drug
conjugates for the treatment of lung cancer and
multiple myeloma
Management:
Prof. Dr. Christiane Zaborosch
Project duration:
24 months
Partner:
NBE Therapeutics AG
Funding:
CTI, Commission for
Technology and Innovation,
now Innosuisse
CHF 1’141’000

N

BE Therapeutics is a Baselbased biotech company
specializing in the development of antibody drug conjugates (ADCs). ADCs consist of
monoclonal antibodies (mAbs)
to which cytotoxic drugs are covalently coupled (Figure 1). ADCs
are used to target cancer cells,
with increased efficiency and
fewer side effects than traditional chemotherapy. The Institute
of Chemistry and Biotechnology’s Centre for Biochemistry and
Bioanalytics develop together
with NBE Therapeutics ADC candidates as part of a CTI project.
Applying a «developability assessment» established at the
ZHAW, ADC candidates are analyzed for possible liabilities at
early stages, which significantly
reduces the risks that may impede the successful development of ADCs.
Background
In 1986, muromonab (trade name
Orthoclone OKT3, Janssen-Cilag)
was the first approved therapeutic
monoclonal antibody followed by a
large number of mAbs reaching the
market. Due to the high specificity to
their target molecules, mAbs enabled
the development of therapeutics for
previously untreatable diseases. With
the development of so-called «next
generation» antibodies such as ADCs,
diseases can be fought more effectively. ADCs bind specifically to antigens on the surface of tumour cells.
Internalization of the ADCs and intracellular release of the toxins leads to
specific killing of the cancer cell (Figure 2).
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Developability assessment
The way from the identification of a
potential target molecule through the
development of a specific antibody
to the approval of the drug by health
authorities is long (also known as the
«Valley of Death»). With the help of a
developability assessment, ADC candidates from NBE Therapeutics are
examined at an early stage of their
development for liabilities in order to
avoid problems in their later development phases. The ADCs are analyzed particularly for the stability of mAb
and ADC after exposure to various
stress conditions, using more than
a dozen different analytical methods,
such as UHPLC, surface plasmon
resonance (SPR) spectroscopy, and
mass spectrometry (LC-MS, MS/MS).
In addition, in vivo fitness parameters,
such as Fc receptors and FcRn binding, are of particular importance.
Project objective and benefits
The goal of the CTI project is the successful optimization of lead candidates for the clinical development of
ADC against tumour-specific target
molecules. In each case, the unconjugated antibody and the antibody

coupled with toxin (ADC) are subjected to a developability assessment.
Only the most promising candidates
go on to the next stage of development.  

Fig. 1: Antibody with four covalently coupled toxins

1 ADC
2 Receptor-mediated endocytosis

Antigen
6 Cell death

Tumour cell
5 Toxin in cytosol
3 Endosome

4 Lysosome: Release of toxin
from ADC

Fig. 2: Mode of action of ADCs on a tumour cell

Institute of Chemistry and Biotechnology

«Smart Labs» illustrate the
future of biotechnological
manufacturing
Despite its reputation as an innovative sector
Dr. Lukas Neutsch
Head, Bioprocess Tech- of Swiss life scinology research group,
ence industries,
neuc@zhaw.ch
biotechnological
production and R&D laboratories make little use of the
emerging technologies from Industry 4.0. The ZHAW
research group Bioprocess Technology (part of the Institute of Chemistry and Biotechnology) is addressing
this anachronistic development gap by establishing an
integrated piloting and training environment for seamless workflows across the entire value chain, from raw
material to product. The goal is to reduce development times, and gain more efficient and safer production routes, e.g. for biopharmaceuticals. Connected by
a centralized process management and control system, individual steps that previously required manual
intervention are now being carried out automatically.
The «Smart Bioprocessing Lab» makes extensive use
of digital tools, including augmented reality interfaces,
mobile access points and (big) data analysis routines.
Students and industry partners alike can experience
first-hand what the future in biotechnological manufacturing will bring.  

Reporter gene system for
primary human cells
Reporter gene systems allow for the
rapid, simple and
Bruno Filipi
precise monitoring
Research Associate, of specific cellular
fili@zhaw.ch
conditions such as
vitality, cellular stress or the activation of intra-cellular pathways. Such systems are the cornerstone of
reporter cell assays developed to test the pharmacological properties and the toxicity of experimental
medicines. However, existing reporter gene systems
do not function in primary healthy human cells so reporter cell assays are usually made with transformed
or cancerous cells even though such cells do not
closely reflect human physiology, which limits the interpretation of the results. The development of reporter
gene systems compatible with primary healthy human
cells would allow the development of reporter cell
assays that reflect human physiology more closely.
The group of Cell Physiology and Cellular Engineering
at the ZHAW had a breakthrough in genomic engineering of human primary cells: we could engineer a
reporter gene system functional in primary human cells
and stable over many generations. This combines the
similarity to human physiology with a good read-out
system. Moreover, this new technology together with
tissue engineering techniques allows for the development of an innovative reporter-3D biological system.  

Swiss Biomass flows freshly compiled

Lona Mosberger
Research Associate,
moso@zhaw.ch

Prof. Dr. Urs Baier
Head, Environmental Biotechnology, burs@zhaw.ch

The current research study «Biogene
Güterflüsse der Schweiz – Update 2014»
(Biogenic resource flows in Switzerland)
aims to record and visualise all relevant
flows of biogenic resources in Switzer
land using existing statistical data. Overall, sixteen processes are assigned to
the three sectors «Production», «Processing» and «Usage and disposal».
All input and output flows related to
these processes are presented for the
year 2014 in quantity of dry matter, expressed in total solids [t TS/a] as Sankey
Production

diagrams proportional to quantity (Fig. 1).
A comparable study has already been
carried out for the year 2009 [1], allowing changes and trends to be assessed.
In terms of quantities, it is clear that the
flows from the production sector dominate. The largest quantities of biogenic
resources, around 7.7 million tonnes
TS/a flow from agricultural crop production into livestock farming. Of major
significance are streams from livestock
farming (farmyard manure), forestry, the
wood and paper industry as well as
the food industry and consumer goods
(waste paper). The listings and diagrams
of all of Switzerland’s biogenic resource
flows provide a decision-making tool
which can then be used in the planning
and implementation of schemes for material and energetic use of biogenic resources.  
[1] Baum, S., Hartmann, F., Baier, U., 2012. Biogene
Güterflüsse der Schweiz – Update 2009. ZHAW (not
published)

Processing

Usage & disposal

Fig. 1: Switzerland’s biogenic resource flows for the year 2014. Flows are represented in 1000 t TS/a.
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Institute of Facility Management

Scientific visualisation of complex
interdependencies in hospitals
Competency Group Hospitality Management

T
Nicole Gerber
Senior Research Associate,
geri@zhaw.ch

Prof. Dr. Susanne Hofer
Head, Hospitality Management
Competency Group,
hosa@zhaw.ch

Chantal Beck
chbeck@atelierfux.ch

he IFM is on a quest to
find ways to manage the
complexity of hospital processes from different perspectives. An interdisciplinary project
was conducted using scientific
visualisation to support this goal.
The findings indicated that there
is a lot more involved than simply devising methods to illustrate
the multiple variable context and
the hypothetical data situation.
Introduction
Visualisations can help to handle
complex contexts as seen in topographical maps in geography, prototype simulations in technical engineering or the use of X-Rays in
medicine. In the business administration context, workflows, process
or organisational models are used
to make an abstract context visible.
As projects in the context of hospital
organisational management have revealed, two-dimensional illustrations
offer limited value for dealing with
multi-layered, interdisciplinary and
interdepartmental contexts. In order
to find ways to illustrate multi-dimensional and multi-perspective contexts
as a basis to support communication amongst project stakeholders,
an interdisciplinary creative Bachelor
thesis was conducted by a ZHdK
student with supervision by a lecturer from the ZHAW. The goal was to
find different illustration alternatives
through the example of resource
management in hospitals.
Resource management in
hospitals as an example
It becomes clear very quickly that resource management in hospitals is a
complex issue. Hospital resources are
divided not only into human resources, equipment and material goods,
both medical and non-medical, but
there are also numerous interdependencies and the need for prioritization
amongst the resources. If a specialist
medical team is not available, neither
device nor material goods nor pa-

8 Newsletter TR ANSFER english edition | 2019 | www.zhaw.ch/en/lsfm

tient transport are necessary. In order
to have the right resources ready at
the right place at the right time in the
quality needed, many different aspects such as finances, administration, planning, logistics, infrastructure,
energy and safety and security have
to be taken into account. These, in
turn, themselves need resources to
be provided and thus also trigger resource management.
From an Excel spreadsheet to
illustration variations
As a basis for the illustrations to be
developed, numerous Excel tables
were created. The data was then
first realized as hand-drawn sketches, both physical and digital, which
allowed discussions to take place
concerning the understanding of the
context as well as the clarification of
the goalsetting and the inclusion of
additional facts. Subsequently, different illustration variants were investigated and experimented with, before
choosing the most adequate illustrations through a user workshop. This
process is visualized in Figure 1.
Unexpected findings
This project can be seen as a first
step towards further development,
particularly because, in addition to
the expected difficulties regarding
how to illustrate complex abstract en-

vironments, it has also become clear
that other topics have to be taken in
consideration. These include
–– the required willingness of the creative illustrators to thoroughly understand the interdependencies of
the field in order to come up with
the most adequate illustration techniques;
–– the need for close, interdisciplinary
collaboration between the illustrators and the experts, including the
goodwill of the other discipline(s)
and, thus, a mutual openness and
creativity to develop the new knowledge area;
–– the fact that many experts in practice are not used to dealing with
a hypothetical data situation and
therefore have to be supported
in expressing exact visualization
needs;
–– the potential need for user-friendly
digital applications for the sketching
of illustrations, and
–– the inclusion of creativity methods in
order to support the development.
The various documentations about
the project can be viewed at:
zhaw.ch/ifm/fminhc-visu

Fig. 1: Visualisations of interdependencies in patient-centered resource management in hospitals

Institute of Facility Management

Biophilia Office: natural elements in the office
Cooperation Institute of Facility Management, Institut of Chemistry and Biotechnology,
Institut of Natural Resource Sciences

Pendularis-system as a room devider in a large office area

The biophilia hypothesis describes the fundamental attraction of humans to nature and
natural elements. Biophilic design, accordingly, describes the
organization of the built environment with the goal of (re-)esDr. Evelyn Wolfram
tablishing
contact to nature to
Head, Phytopharmacy and
meet this need. In order to idenNatural Products research
group, Institute for Chemis- tify the potential for the positive
try and Biotechnology,
effects of biophilic design, and
wola@zhaw.ch
in particular the positive effects
of interior green areas in the office, an inter-institutional project
examined the academic literaErich Stutz
Research Associate,
ture for the effects and different
Institut for Natural Resource mechanisms of action concernSciences, ster@zhaw.ch
ing this hypothesis.
The results of the literature reviews show that plants can positively
influence the indoor climate. However, the effects are relatively minor,
or would require very large quantities of plants to be implemented.
Ventilation is more effective than plants in terms of improving indoor
air. However, plants have a positive effect on health, well-being and
work performance. In this respect, awareness and appraisal by office users play a decisive role. These aspects have the effect of reducing pressure and stress as well as increasing mental endurance.
Furthermore, some studies report a positive effect on moods and
feelings.
In addition to their widespread use in the office, plants can also be
used as sensory oases in typically low-stimulus office environments
in order to create opportunities for relaxation and variety. Compared
to the expenses associated with interior design, the costs of interior
green areas and other elements of biophilic design (e.g. materialisation, decorating using natural elements) are negligible. If the expected positive effects on health, well-being and work performance
according to the literature studies are also taken into account, the
cost-benefit ratio of biophilic design in the office is extremely advantageous.  
Prof. Dr. Lukas
Windlinger
Head, Business Administration and Human Resources
Expert Group in FM,
wind@zhaw.ch
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The view through the MR glasses: Real world with digital elements and contextual information

Mixed Reality in Real Estate
Management
In the field of immersive technologies, Mixed Reality (MR) is
defined as the merging of the
real world with virtual elements,
Mihaela Meslec
Research Assistant,
or vice versa. In the context of
mesl@zhaw.ch
real estate and facility management, several scenarios can be
found in which MR can be used
beneficially and to enhance proSimon Ashworth
cesses. In collaboration with the
Research Associate, firm Cubera, the ZHAW Institute
ashw@zhaw.ch
for Facility Management (IFM)
has set up a showcase for the maintenance of building technology.
For this purpose, the results of the «Scan to Building Information
Modeling» process were used, which is a parametric, digital twin
of the technical centre of the building in question. Implemented on
the Cubera platform using a Microsoft HoloLens, elements of the
building technology can be visibly identified. In connection with imported static or dynamic data and information, a maintenance order,
for example, can be carried out more efficiently, or a repair can be
carried out more successfully on the first attempt (first time fix rate).
The provider generates cost savings, and the client has a better
customer experience. The showcase will be extended by bringing
in further functions such as instructions and remote support from
experts.  

Institute of Food and Beverage Innovation

Improved food quality through
innovative packaging
Centre for Food Processing and Packaging

from left: Bettina Röcker
Research Associate,
roek@zhaw.ch
Prof. Dr. Selçuk Yildirim
Head, Centre for Food
Processing and Packaging
and Head of Food Packaging
research group, yise@zhaw.ch
Nadine Rüegg
Research Associate,
renk@zhaw.ch

A

s part of a CTI project in
collaboration with Amcor
Flexibles AG and Etimark
AG, the Food Packaging research
group of the Institute of Food and
Beverage Innovation has developed a palladium-based, oxygenscavenging, self-adhesive label
called «Active Label» for use in
food packaging. The aim of the
project was to ensure the safety
and quality of packaged food
without the use of preservatives.
The «Active Label» demonstrated a positive influence on the
quality and shelf-life of, for example, cooked ham and bakery
products.

Development of palladiumbased, oxygen-scavenging labels
Palladium catalyses the reaction of
hydrogen and of the remaining oxygen to a negligible amount of water. Hydrogen, which is approved for
food applications, must be added
to the MAP gas mixture and can be
used up to a concentration of five
percent without any problems. During
the project, various substrates from
Amcor Flexibles AG were vacuumdeposited with palladium and their
oxygen-scavenging activity was tested. During this process, the palladium coating thickness was optimized,
thereby creating the largest possible
surface area for the catalytic reaction.
The deciding factor in the function of
the «Active Label» is that it eliminates
the residual oxygen from the packag-

ing faster than it can react with the
food. In fact, the optimized label was
able to eliminate the residual oxygen
from the food packaging within a few
minutes (Fig. 1). Most iron-based oxygen absorbers which are commercially available on the market require
several hours to days to complete
this process.
Application in the food industry
In practical experiments, the positive effect of the «Active Label» was
demonstrated on the quality and shelf
life of cooked ham (Fig. 2) and bakery products. In the case of cooked
ham, the two percent residual oxygen
in the packaging could be removed
within 35 minutes, thus preventing the light-induced colour change
(grey discolouration). For part-baked
buns, toast and gluten-free bread,
which were all produced without
preservatives, mould-free shelf life
was extended from 1–2 days to 7–9
days. The industrial «Active Label»
produced by Etimark AG (Fig. 2) can
be easily applied to food packagings
during the MAP packaging process.  

Oxygen concentration

Introduction
In our fast-moving society, the demand for fresh, high-quality food with
a high degree of convenience and
containing as few additives and preservatives as possible has increased
in recent years. In order to meet these
consumer requirements, undesired
oxidation reactions triggered by oxygen must be reduced instead of being chemically controlled by additives.
These oxidation reactions can lead to
negative changes in sensory proper-

ties, colour changes and/or nutrient
losses in food. To avoid this, packaging plays a decisive role. However,
due to these requirements, existing
packaging materials and technologies, such as modified atmosphere
packaging (MAP), are stretched to
their limits. This is why novel packaging technologies, such as «active
packaging» have been developed.
Active packaging selectively releases
or removes certain substances, such
as oxygen, from food packaging. The
aim of this CTI project was to develop a palladium-based, oxygen-scavenging label to eliminate this residual
oxygen from MAP packaging and
thus prevent undesirable oxidation
reactions.

Fig. 1: Oxygen concentration of
different substrates coated with
palladium in the headspace of
packages including the «Active Label».

Time

Fig. 2: Oxygen measurement in cooked ham packaging with the «Active Label».

10 Newsletter TR ANSFER english edition | 2019 | www.zhaw.ch/en/lsfm

Institute of Natural Resource Sciences

Digital education for sustainability

Geography of Food research group

T

Isabel Jaisli
Head, research group for
Geography of Food,
jais@zhaw.ch

he Geography of Food research group has developed the online course
«Designing Sustainable Food
Systems» as a new educational
programme within the framework of an international summer
school. E-learning has enormous potential and offers a wide
range of applications in teaching. However, experience with
the new course has shown that
there are completely new challenges in terms of design and
implementation compared to
traditional teaching.
Global learning opportunities
The course «Designing Sustainable
Food Systems» deals with the challenges and strategies for a sustainable food system. Thematically, the
course is aimed at a global audience
that intends to make a contribution to
sustainable development. The primary
goal was to develop a freely accessible online course which, would be
available globally. The aim was to
create a programme that was not
exclusively available to ZHAW students, but to all those interested. In
order to reach and motivate as many
people as possible, the research
group had to face some technical
and content-related challenges. Unrestricted access, efficient teaching
methods and an attractive learning
environment were central aspects of
the design.
Publication
Different MOOC platforms (Massive
Open Online Course) like edX or Iversity allow for courses to be published.
However, there are often limitations
in terms of format, such as a focus
on video material, and conflicts over
intellectual property. It was therefore
decided to publish the course on its
own website
gof-summerschool.org/
elearning
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Content
Throughout the e-learning course, a
balance between different media and
learning methods was sought. In addition to texts, graphics and videos,
small games and tests were also
used. The course is designed to be
enjoyable in order to help the participants achieve maximum learning
effect and to keep the drop-out rate
low. For this purpose, the storytelling
technique was used and the story of
the virtual village «Sustania» was told.
This growing village is used to illustrate various challenges in terms of
sustainable development, along with
examples. The village is the common
thread throughout the course and
should help to both maintain learning
motivation and increase the learning
effect.

E-Learning course flyer

Conclusion
The development of an attractive
e-learning course is very time-consuming and requires additional expertise in IT and design in addition to
professional competence. Whether
the effort is worth it depends largely
on whether the course is used in
a variety of ways and on how many
participants it attracts. Online courses
can make an important contribution
to sustainable development in the
sense of inclusive education and
also involve those whose access to
high-quality education is limited. It is
therefore important and valuable to
offer e-learning courses that are open
and freely accessible, and which are
not restricted to the university.  

Institute of Natural Resource Sciences

Flowering Malus niedzwetzkyana, endangered apple species nativ of Central Asia (picture: J. Samanchin, Fauna & Flora
International)

Protecting apple forest ecosystems in
Central Asia
Fire blight is a severe bacterial disease of apple and pear that can quickly destroy whole
orchards. In the last few years it also arrived in
Dr. Fabio Rezzonico Central Asia, where pomaceous fruit plants reResearch Associate
present the dominant species in mid-altitude
rezz@zhaw.ch
forests and constitute a critical foundation for
the entire ecosystem. Fire blight is thus a major threat not only for the living genetic
resources represented by native apple trees (Central Asia is the center of origin of
domesticated apple), but represents also a menace for the already endangered flora
and fauna species that are dependent thereof and the local rural economies that subsist on the forest’s natural resources. In this R4D project, we aim to understand and
minimize the impact of fire blight in Central Asia using a multifaceted approach that
ranges from field-applicable molecular diagnostic procedures and investigation of the
dissemination patterns to the development of locally-adapted phytosanitary strategies
and conservation efforts. This R4D project will run for four years and is conducted
jointly with the Kyrgyz-Turkish Manas University in Bishkek (Kyrgyzstan) and the Tethys
Scientific Society in Almaty (Kasakhstan).  

Insects – creating food from wood
In the Food from Wood project, which is supported by
the Federal Office for Agriculture, plant materials which
contain wood are transformed into valuable foods,
proteins, fats, micronutrients and a naturally nitrogen-
enriched insect compost with the help of fungi and larvae from various beetle species. Initial preliminary studies in 2014 confirmed that the compost was enriched by the larval feeding of beetles with the
help of microorganism flora living in their intestinal tract. In January 2018, the search began for
a suitable site for the construction of a laboratory, a factory site for substrate production, and
a breeding and hatching installation for the edible insects. The corresponding infrastructure is
currently under construction in Linthpark, Linthal. Local waste materials from forestry and green
space maintenance, rotten wood, leaves, sawdust,
shrub cuttings, as well as burnt-out substrate
blocks from noble mushroom production and other
green waste are used for processing. Recipes for
substrate mixtures are formulated and tested from
these. Within the framework of the three-year trial,
extensive life cycle sustainability analyses are carried out. The results of the efficiency tests are incorporated into the design of a pilot plant that can
be integrated into agricultural operations.  
Prof. Dr. Jürg
Grunder
Head, research group
for Phytomedicine,
grng@zhaw.ch
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Entrance of the #misläbe exhibition on the Grüental Campus.

#misläbe – The exhibition
all about you

Rahel Meier
Research Associate,
merh@zhaw.ch

«Hi, my name is Allegra Vida! I’m a reporter for
the Grüental Express and I’ve heard that your life
is really unique.» This is the greeting which welcomes visitors to the ZHAW's new exhibition on
Grüental Campus.
The #misläbe exhibit in the gardens of Grüental
Campus conveys scientific facts about environmental pollution in a playful manner and thus
encourages people to give further thought to the
issue and to act upon it. In the exhibition, which
is designed as an apartment setting, the visitor’s own behaviour is recorded with the help of
a web app and presented in a surprising way in
the form of a «home story». In this way, visitors
are motivated to question their own behaviour
and to think more about saving resources in their
everyday life and being more environmentally
friendly in the future. Through the combination of
different forms of communication, the exhibition
resembles a questionnaire which the visitor can
physically walk through and is an experience that
continually surprises through the interplay of digital and non-digital elements.
The visitors themselves decide whether they want
to make their data available to the researchers. In
this way, they contribute to the exhibition’s comprehensive evaluation, which enables new scientific findings on how to motivate people to behave
more sustainably. The project was supported by
the Agora instrument of the Swiss National Science Foundation (SNSF).
Info: The exhibition (in German) is open daily from
8 a.m. to 5 p.m. Admission is free.
Please bring your own smartphone.
zhaw.ch/
iunr/ausstellung-mislaebe (only in German).  

Fig.: Larva of the African rose beetle Meynorrhina
polyphemus with fecal pellets. Source: D. Ambühl

Education and research in Wädenswil:
practical, creative, passionate and reflective
Environment, food, health - with our expertise in
life sciences and facility management, we make
an important contribution to solving today’s societal challenges and increasing quality of life.

Our five institutes
and their research areas:
Institute of Applied Simulation
– Complex biosystems
– Computational life sciences
– Predictive and bio-inspired modelling
Institute of Chemistry and Biotechnology
– Analytical and physical chemistry
– Biochemistry, micro- and molecular biology,
tissue engineering and bioanalytics
– Cell biology and tissue engineering
– Chemical and biotechnological processes
and plants
– Chemistry and new materials
– Pharmaceutical drug research and drug
development
Institute of Facility Management
– Business skills in FM
– Hospitality and service management
– Real estate management
– Strategies in FM
Institute of Food and Beverage Innovation
– Beverage technology and flavour research
– Consumer diet and consumer behaviour
– Food technology and packaging
– Food quality, safety and quality management
Institute of Natural Resource Sciences
– Environmental technologies and energy
systems
– Integrative ecology
– Organic agriculture
– Sustainability transformation
– Tourism and sustainable development
– Urban ecosystems

ZHAW Zurich University of
Applied Sciences
Life Sciences and Facility Management
Grüentalstrasse 14
P. O. Box
8820 Wädenswil / Switzerland
+41 58 934 50 00
zhaw.ch/lsfm/research/transfer
Pay us a visit!
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