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OUR WORLD IS changing; it’s going digital. So says
Neelie Kroes in her impassioned Foreword to this
edition of Projects Magazine and, of course, she’s not
the only person to have noticed this! ICT, both in the
hardware we hold in our hands and the software that
drives it, has become an integral part of our daily
lives. But the Commissioner for the Digital Agenda is
also wisely pointing out that this digitisation isn’t just
making things more convenient for us and bringing us
new and exciting services, but that it lies at the heart
of global prosperity. She argues that for us to
maximise the opportunities it presents us here in
Europe, we need to break down the barriers to an integrated, single global market, invest
in new, faster networks and bring in legislation that makes it easier for operators to run
effective and affordable services across borders.
Projects Magazine wholeheartedly supports this view and will continue to push for the
reforms we believe are necessary to open up networks and make them more affordable,
while also continue to highlight the most promising developments, services, technology
and ideas that will help drive this digital revolution.
One of the many challenges society faces in which this digitisation and ICT in general are
having such profound and positive effects is that of our ageing population. Technology is
constantly enabling us to live longer, healthier, more active lives by giving us new tools
that prevent and monitor chronic conditions, support the elderly in their own homes and
keep those vulnerable to loneliness more connected with society.
The Ambient Assisted Living programme has been at the forefront of driving these
technological innovations and Insight is delighted and proud to be partnering the AAL
Forum yet again in 2013 in Sweden and we will continue to highlight and promote
promising new products and services that emerge from this highly successful programme.
One of the keys to AAL’s continued success has been the idea that for innovations to make
an impact on society, industry and business need to be involved, working alongside the
researchers, the public sector and the caring professions. Not only does this make the
necessary tools widely available, but it brings jobs and prosperity to Europe.
And it is this approach that we believe Neelie Kroes and the EC are wise to support.

William Davis
William Davis
Managing Director, Insight Publishers

WANT TO SUBSCRIBE? GO ONLINE AND REGISTER FOR A FREE
SUBSCRIPTION TO PROJECTS (8 ISSUES PER YEAR), THE LEADING
EUROPEAN RESEARCH AND DEVELOPMENT MAGAZINE.

www.projectsmagazine.eu.com
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Foreword
By Neelie Kroes, European Commisioner for Digital Agenda
ur economic situation remains very worrying.
Unemployment is troublingly high; a whole
generation risk missing out on jobs, opportunities,
decent lives. That’s something that keeps me awake
at night. And we won’t change it unless we stimulate
our economy. That has to be our focus.
At the same time we have a huge opportunity. Our world is
changing; it’s going digital. For telecommunications in particular,
services are increasingly not about voice calls or text messages, but
an inﬁnite array of services based on data, from videoconferencing
to 3D printing. They are based on a network, the internet, that is
inherently global and that doesn’t need to respect distances or
national borders. And we have an increasingly integrated single
market in Europe, one where businesses operate across multiple sites
and multiple countries.
Europe was once the home of huge telecoms innovation, from the
GSM standard itself to the handsets that use it. But now we are
sliding behind. Our networks are slower and less widespread than
international competitors, with Europe sharing only 6% of the
world’s 4G connections. However, the EC will soon be coming
forward with legislative proposals to help operators ﬁnd it easier to
run services across borders. This will allow Europe to enjoy
innovative services over fast networks. The boost to GDP could be
well over one hundred billion per year, and I believe this is essential
for citizens, for companies, and for competitiveness.
I want people and businesses to enjoy the best that Europe has to
offer, wherever they are, without artiﬁcial barriers. I want more
consistent protections and quality of service with a clear guarantee of
net neutrality – one that allows innovative
new services to grow. A single market
should mean seamless service, and that
means no more unjustiﬁed, unfairly high
prices no matter where you are in Europe.
Putting people at the centre isn’t just
something for politicians - it’s also sound
business sense. After all, companies
aren’t in competition with their customers
- both groups beneﬁt if businesses match
and meet customer needs. Give people
what they need, quality services at fair
prices, and everyone can win.
I also want strong support from
regulators. A digital society needs the
right balance of stability and ﬂexibility,
investment and innovation, competition
and choice. The right regulation can deliver the right balance.
Regulators can shake up markets so they correspond to new, digital

O

realities. They can stop the vicious circle of operators pleading for
regulation that supports their outdated business model, in turn
designed to ﬁt outdated regulation.
Equally, regulators should not be
tempted to go too far, and over-regulate.
That’s a sure way to constrain innovation
by market players. On the contrary, we
should focus regulation only where it is
needed, while lightening the load
elsewhere. Our priority is not just opening
up access to existing networks, but also to
create new ones - a transition that
requires signiﬁcant investment.
Information
and
communications
technology is essential infrastructure, as
important to our economy as transport
networks or energy grids. Telecoms
regulations are not just for the telecoms
sector: they affect every sector that relies
on connectivity for its competitiveness, from industry to healthcare,
tourism to television, and more.

“A digital society
needs the right balance
of stability and
ﬂexibility, investment
and innovation,
competition and
choice”

www.projectsmagazine.eu.com
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R & D I NSIGHT
News from the world of Research and Development with Harry O’Neill

How plastic are our woods?
Researchers have been surprised by the ability of forests to adapt to extreme situations
such as drought, as well as more long term changes such as climate change.

R

esearch today appears cautiously
optimistic about the future of forests.
In terms of central Europe, at least, no
imminent catastrophes are expected.
However, it is highly likely that in the coming
decades, forests as we know them today will
change irrevocably.
Plasticity – the ability to adapt – is a
groundbreaking concept in the context of
forests and climate change, and geobotanist
Thomas Wohlgemuth, leader of the Ecological
Disturbance Group within the Swiss Federal
Institute for Forest, Snow and Landscape
Research (WSL), is convinced of its validity.
“Within the framework of climate change,
increasingly frequent instances of drought
pose one of the biggest challenges to our
forests”, says Wohlgemuth. “However, in
recent years we have noticed that forests
have reacted in a surprisingly ‘plastic’
manner to extreme events such as the
summer of 2003.”
Trees and forests can withstand temporary
shortages of supply such as drought thanks
to a deep root system and by limiting
evaporation. In extreme situations, trees will

8

drop leaves and needles to keep moisture loss
to a minimum. In the long term, forests may
also adapt to new environmental conditions
via a change in the species composition.
In dry areas, forests will grow more
sparsely and will produce less biomass.
Species such as the oak and Douglas ﬁr,
which are drought-tolerant, may drive out
more tender species such as the spruce and
Scots pine at lower elevations, where
deciduous forests will likely feature
increasingly prominently in the landscape.
Nevertheless, the ability of forests to
adapt is limited. If the environment changes
at as fast a pace as is anticipated during the
21st century, several species of trees will be
pushed to their absolute limit. Two key
forestal species in Europe – the beech and
the spruce – can only withstand periods of
drought for a limited time, and so in areas
which are already dry, prolonged periods of
drought can cause major problems, since
trees in such areas only take up a limited
amount of nutrients. In the long term, those
trees will be unable to compensate for the
increasing shortage of water.

Based on current knowledge, Thomas
Wohlgemuth advocates forests with a wide
variety of structures and tree species, to
enable them to continue to fulﬁll their many
functions despite the onset of climate
change. Forests provide protection against
natural hazards, are a source of wood, supply
clean drinking water, purify the air, alleviate
climate change, and provide recreation areas
for human beings and habitats for plants and
animals. The more diverse a forest, the
greater its ability to adapt to change and
withstand extreme climatic events.
“The data series’ produced by WSL through
long-term studies are invaluable”, explains
Andreas Rigling of WSL. “For example, for
decades we have been recording via the
National Forest Inventory (LFI) and LongTerm Forest Ecosystem Research (LWF)
programmes how forests have reacted to
environmental changes.” Using this as a basis,
researchers have already been able to glean
important knowledge about forests’ ability to
withstand climatic conditions, which is
crucial in assessing how forests will develop
in the future.

Insight Publishers | Projects
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ESO IMAGE OF THE MONTH

IN BRIEF
Major upgrade
at ESRF
A major upgrade programme at the
European Synchrotron Radiation
Facility (ESRF) in Grenoble, France,
is nearing completion as a suite
of new beamlines is brought in to
operation. When fully complete
by the end of 2015, the 166m
reﬁt will offer scientists unique
capabilities for probing the atomic
structure of materials, and will
allow the ESRF to reclaim its title as
the world’s brightest synchrotronradiation source.

ESO/S. Brunier

Ripples across the Chilean sky
At ﬁrst glance, this image almost looks
like the whorl of a giant’s thumbprint.
However, this is the result of a longexposure shot of the night sky in the

Chilean Andes, the long bright stripes
each representing the apparent motion of
a star across the night sky due to the
Earth’s rotation.

Hoovering in space
On 6 September, NASA plans to send a vacuum cleaner to
the Moon. Called the Lunar Atmosphere and Dust Environment
Explorer (LADEE), the orbiter will collect dust and gas molecules
to ﬁgure out what ﬂoats above the Moon and how it got there.
Researchers hope to be able to explain unusual patterns of light
observed above the Moon’s horizon, ﬁrst noticed by NASA’s
robotic Surveyor missions of the 1960s.

Ice-horse DNA
sequenced
Scientists from the University of
Copenhagen have sequenced the
genome of a horse that has been
frozen in the permafrost of Yukon,
Canada for the last 700,000 years.
By tracking the genomic changes
that transformed prehistoric wild
horses into domestic breeds, the
researchers have revealed the
genetic make-up of modern horses
in unprecedented detail.

The butterfly
effect
Scientists in Japan have used
the patterns on the surface of
Morpho sulkowskyi butterﬂy
wings as a template to build
carbon nanotube networks
that can convert light to heat
and replicate DNA sequences.
The creation is a real hybrid
of butterﬂy wings fused
with nanocarbon, and could
potentially play a role in digital
diagnosis of disease, powering
ﬂexible microscopic photovoltaic
cells or even helping create soft
wearable electronics.

www.projectsmagazine.eu.com
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Protein target identiﬁed for
Alzheimer’s research

A

project that will investigate
new ways to protect brain cells
from damage in Alzheimer’s
will begin this month thanks
to an Alzheimer’s Research UK
grant. The one-year pilot project, led by Dr.
Nina Balthasar of the University of Bristol,
could bring new treatments for Alzheimer’s a
step closer.
Previous research has shown that when a
protein known as tau accumulates in brain
cells, the mitochondria are no longer able to
reach certain parts of the cell, and become

less able to produce the amount of energy
needed for cells to function properly.
To combat this, the researchers will
examine potential methods to keep the
mitochondria working properly. As part of
their study, they will investigate a protein
called SIRT3, which is known to help
mitochondria function in times of stress.
They hope that increases in the amount of
this protein may help protect mitochondria
from tau’s harmful effects.
“Research is already under way in the
pharmaceutical industry to design drugs that

target SIRT3 for other conditions, and through
our study we hope to discover whether such a
treatment could be helpful in Alzheimer’s,”
says Dr. Balthasar. “New treatments capable of
tackling Alzheimer’s are still much-needed,
and I hope our research will help us move
closer to that goal.”
Alzheimer’s is the most common cause of
dementia, which affects approximately
800,000 people in the UK alone. The design
of new treatments is a long process, and this
research represents a possible ﬁrst step on
the road to new drug discovery.”

The improbable horror of holes
Does the sight of soap bubbles,
aerated chocolate or a lotus
flower seed pod bring you out
in a cold sweat? If so, you could
be a sufferer of one of the most
common phobias you have never
heard of: trypophobia, or the fear
of holes.
For trypophobes, the sight
of clusters of holes in various
formations can cause intensely
unpleasant reactions. New research
from the University of Essex
suggests that trypophobia may
occur as a result of a speciﬁc visual
feature also found among various
poisonous animals.
The researchers found that
trypophobic objects have
relatively high contrast energy
at midrange spatial frequencies
in comparison to control images,
but did not understand why this
unique visual feature led to such
aversive reactions. However, one

10

trypophobia sufferer provided visual
science expert Dr Geoff Cole with
a clue - he had seen an animal
that caused him to experience a
trypophobic reaction. The animal in
question, the blue-ringed octopus,
is one of the most poisonous
animals in the world.
The researchers at Essex concluded
that trypophobia may have an
evolutionary basis – clusters of
holes may be aversive because they
happen to share a visual feature
with animals, such as deathstalker
scorpions and king cobras, that
humans have learned to avoid as a
matter of survival.
“We found that people who
don’t have the phobia still rate
trypophobic images as less
comfortable to look at than other
images,” says Dr Cole. “It backs up
the theory that we are set-up to be
fearful of things which hurt us in
our evolutionary past.”

Insight Publishers | Projects
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New media partnerships for Projects

P

rojects Magazine is proud to
announce a series of new media
partnerships with some of the
most exciting conferences from
across Europe.
SmartWeb is a conference for
east-European web designers and developers. It
takes place on the 24th of September in
Bucharest , and will cover the need-to-know
topics of the moment such as Responsive Web
Design, HTML5 & CSS3, writing CSS the right
way and JavaScript.
The 9th Annual Mobile Device Management
Forum, which takes place on the 18-19th of
November in Amsterdam, aims to show
operators how to adapt quickly to the constantly
changing market. Through enhanced security,
enterprise offerings and MDM based services,
one can achieve better usability, manageability
of devices and effective customer care.
EuroIA 2013, which takes place in Edinburgh
on the 26-28th of September, is the annual
European Information Architecture Summit,

bringing together Internet and information
professionals from across Europe and beyond.
This year, EuroIA will have case stories from
some of the world’s most inﬂuential
organizations, including Facebook, eBay,
Virgin, UCLA, and the BBC.
IDC’s IT Security Conference 2013, which
takes place in Amsterdam on the 12th of
September and in Brussels on the 25th of
September, serves to exchange the most up-todate knowledge on the optimisation of security
departments and their related costs within enduser organisations.

IN BRIEF
Blood pressure
remedy
Removing one of the tiniest
organs in the body has shown
to provide effective treatment
for high blood pressure. By
removing the carotid body - a
small nodule found on the
side of each carotid artery
– connection to the brain in
rodents with hypertension,
researchers from the University
of Bristol were able to show a
marked and sustained drop in
blood pressure.

The key to
your heart
We’ve known since the 1960s
that the peaks and troughs in
an individual’s heartbeat form
a unique pattern, but now
a company in Toronto have
developed a wristband that
can use this unique biometric
template to identify you. To
access a device, you touch the
top of the wristband for several
seconds while another sensor in
the band is in contact with your
wrist. Once authenticated, the
wristband then communicates
via Bluetooth to an app running
on the device.

Next generation e-voting
For the past 20 years, researchers have
been developing veriﬁable e-voting
systems, but few of the resulting systems
have been used in real-world elections.
A major obstacle for deploying veriﬁable
e-voting technologies is their reliance on
“trusted authorities” - such as governmentappointed election ofﬁcers - to tally votes.
In a new ERC funded project, Dr. Feng
Hao of Newcastle University aims to
devise a secure and publicly veriﬁable

www.projectsmagazine.eu.com

system of e-voting - a “self enforcing
e-voting system” - which does not rely
on vote-tallying authorities. “We aim
to provide a means whereby voters can
independently verify that their votes
are accurately captured and tallied by
the system, ensuring that the integrity
of their vote is maintained,” he says. “In
the process, we eliminate reliance on
authorities who tally the cast votes, so the
election is self-tallying.”

Clever cup is
roof-proof
A US start up has manufactured
drink-ware that can detect
date-rape drugs. DrinkSavvy’s
products contain a material that
changes colour to warn drinkers
when drugs such as rohypnol
and ketamine are present. Red
stripes appear on their plastic
cups and glasses, while straws
turn red. The company also plans
to make bottles and cans.
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ICT
Mobile phones are no longer simple communication tools, but sophisticated portals granting entry to the digital
world. Consumers expect these pocket-sized units to offer multiple, high-quality functions, but performance
is often inhibited by processing power. To improve their effectiveness, scientists are developing techniques to
deliver media with greater ﬁdelity, supporting the development of next generation electronics.

Expanding the audio and video
capabilities of handheld mobile devices
Portable

telecommunications have
undeniably transformed 21st century
cultures, and global interactions within
them. Indeed, according to the International
Telecommunications Union, they may soon
outnumber people – with a potential 7.3
billion mobiles in circulation by 2014. Such
a vast market creates incredible opportunities
for savvy science, with users clamouring for
novel features, improved speed and errorless
multimedia content delivery.
To meet these demands, a recent EU
funded project, AVID-MODE, has fostered
the coming together of business knowhow
and academic expertise. Inaugurated in
2009, the four year initiative has undertaken
extensive research into mobile technology,
which anticipates the sector’s future
evolution. Clearly, a phone’s voice
communication function is now merely one
of many expanding arrays of utilities.
Customised via downloads and upgrades, a

12

phone can be easily transformed into a
bespoke, all-in-one platform, delivering
GPS services, innumerable apps, music and
streamed video content. “Mobile devices
play an ever greater part in our everyday
lives, so consumers have higher expectations
of their capabilities” observes the Project
Coordinator, Dr. Athanasios Mouchtaris, an
Assistant Professor in the Computer Science
Department at the University of Crete and

allowed us to explore different, yet
interconnected research themes” details
Mouchtaris. “One is audio signal processing.
We aim to create highly detailed, immersive
rendering, and optimise sound reproduction”
Conducted in Crete, experiments into this
subject required important foundation work
into sound source separation and localisation
- which help identify and contextualise the
origin of the human voice.

“We’ve developed a method for using mobile devices
to transmit a convincing, 3D sonic environment”
Afﬁliated Researcher at the Institute of
Computer Science (ICS) of the Foundation
for Research and Technology-Hellas
(FORTH). “People want to see, for example,
high quality TV relayed by these devices.”
During the 1.3 million Euro venture, four
organisations – Greece’s FORTH and the
University of Thessaly, Italian electronics
ﬁrm T.W.S. Electronics
and
Chinese
m u l t i m e d i a
specialists Cidana –
undertook an extensive
collaboration.
“Academics
approach problems in a certain
way” perceives Mouchtaris. “They
often tend to be rather inclined
towards theory and research whereas,
industrially, pragmatic solutions are
favoured. Because of the different interests
involved in AVID-MODE, the project’s
outcomes attained a tangible, practical
dimension, which is more relevant than
a purely hypothetical approach.”
“Engaging with a number of
partners, including manufacturers
and software engineers, has

“We’ve developed a method for using
mobile devices to transmit a convincing, 3D
sonic environment” reports Mouchtaris.
“This technique uses an array of
microphones. Employed, for example, in the
context of a meeting, it allows individual
speakers to be clearly discerned, and their
physical positions audibly recreated.” The
information is encoded in a low bit rate
signal, and transmitted to the listener. In
their earpiece, they receive a detailed sound
reproduction that emanates from different
directions, emulating the space in which the
speakers are situated. “Of course, you can
already recreate a 3D environment using
headphones or loudspeakers,” notes the
Greek researcher, “but not only did we create
an algorithm to realise this effect, but also
low-cost hardware to ensure it can be made
affordable on a mobile.”
“We encountered several fundamental
challenges during the project” he relates.
“Signiﬁcantly, mobile devices lack the
capabilities of a regular PC. Processing
power is reduced - so we needed to design
algorithms that could operate in real time
within this environment, which was testing.
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Similarly, we faced limitations on the
rendering of sound and video, and also on
energy requirements. Batteries must be
used frugally, and not monopolised by a
single task. It’s critical that the unit should
continue to operate as a phone, whilst
other functions run simultaneously.”
At the University of Thessaly, identical
constraints applied to another team, whose
efforts were concentrated in the visual
domain. “Our starting point was the
variety of codecs used primarily by video
applications”
reveals
Dr.
Ioannis
Katsavounidis, an Associate Professor at
the institution. ”These are essential to
video transmission. Without them, we’d
need vast bit rates, which are unsustainable
via broadcast or streaming methods.
Common codecs include older variants like
MPEG2, and newer types like MPEG4 and,
also, AVS.” Although they continue to
improve, there’s much debate about their
respective merits.
Katsavounidis and his associates
undertook a meticulous analysis to
compare the performance of MPEG2, H.264
and AVS codecs, conducting months’
worth of computer-based trials, using a
variety of content, including ﬁlm,
animation and news programming. “The
results will surprise both academia and
industry, at least in terms of comparison
between H.264 and AVS” he says. “The
Chinese AVS codec presents a very good
case – it exhibits compression efﬁciency
within 10% of H.264, yet is much simpler.
Consequently, it seems generally more apt
for mobile devices.” Also, he adds, usage of
AVS, unlike some of its better known
comparators, does not incur royalty fees or

www.projectsmagazine.eu.com

license payments. MPEG2 – the oldest of
the trio being assessed – often fell into
third place but, intriguingly, triumphed in
at least one category, displaying less
vulnerability to errors than its peers. The
next radical progression in codecs may
well arrive when H.265 – only published at
the start of 2013 – takes off, believes
Katsavounidis. “It’s anticipated to make a
big splash – potentially as large as the
arrival of Blu-Ray” he muses.
Hand gesture recognition is another,
hitherto underutilised technology that the
group believes is primed for greater
exploitation in mobile systems. The manmachine interface, they assert, should be
far more dynamic than the humble touchscreen. “We decided to concentrate on
devices with only one camera” conﬁrms
Dr. Katsavounidis. “It’s possible to create a
two camera solution using stereoscopic
vision, which allows you to access depth
information – and thus additional
parameters and accuracy. Using one low
quality, SD camera makes the challenge
more difﬁcult – but helped us to generate a
solution which is universally applicable,
and can operate in minimal lighting.”
To be deemed truly effective, the device
must achieve a high rate of recognition
(around 95% is, at present, state-of-the art
for the industry). Impressively, the group
has surpassed this benchmark – devising
a system with over a 99% recognition rate,
which is soon to be presented at the
ICASSP conference in Canada. “I’m really
proud that we’ve pushed the envelope so
far” says Katsavounidis. “Many other
systems are very complex, or require
algorithms that cannot even be computed
on a mobile device. Our approach,
however, is very computationally efﬁcient,
and achieves a pragmatic balance between
these considerations.”
Within twelve months, the AVID-MODE
collective anticipate that the next
generation systems portended by their
trailblazing work will start to penetrate the
mainstream. If industrialising their own
discoveries may be a little further off,
Katsavounidis is optimistic that their
progress could yet herald a local
renaissance. “Using this work as a
foundation, I’m hoping some of my
students can start their own companies” he
conﬁdes. “Greece is in a dire ﬁnancial
situation, so sparks of progress like this are
very exciting, and may not only help
change
the
way
we
ultimately
communicate, but offer new ways to
reinvigorate the economy”.

AT A GLANCE
Project Information
Project Title:
AVID-MODE: Efficient Location-Aware
Audio-Visual Delivery of High-Quality
Content to Mobile Devices
Project Objective:
The objective of AVID-MODE is the
enhancement of high-quality video,
sound, and television delivery capabilities
of mobile devices that will enable them
to provide interactive and immersive
media applications. The project addresses
limitations to current audio and video
coding methods which restrict the use of
mobile devices to offering only a low-quality
streaming media presentation to the user.
Project Duration and Timing:
48 months, June 2009 to May 2013
Project Funding:
European Commission’s Seventh Framework
Programme (FP7), Marie Curie IndustryAcademia Partnerships and Pathways (IAPP),
total funding 1,323,240 Euro
Project Partners:
t Coordinator: Foundation for Research
and Technology – Hellas (FORTH)
(Greece)
t University of Thessaly (Greece)
t TWS Electronics (Italy)
t Cidana (China)

MAIN CONTACT

Prof. Athanasios Mouchtaris
Prof. Athanasios Mouchtaris received
the Ph.D. degree from the University of
Southern California (USC), Los Angeles,
in 2003. From 2003 to 2004 he was a
Postdoctoral Researcher in the Electrical
and Systems Engineering Department
of the University of Pennsylvania,
Philadelphia. Since 2007 he has been
an Assistant Professor in the University
of Crete and an Affiliated Researcher in
FORTH-ICS.

Contact:
Tel: +30-2810-391753
Email: mouchtar@ics.forth.gr
Web: www.ics.forth.gr/~mouchtar
www.avid-mode.eu
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ICT iMinds
A group of Belgian-based scientists are developing a new form of 3-D video, combining the interactive world
of video games with the realism of ﬁlm. This novel, immersive medium is already well on its way to becoming
mainstream in the entertainment world – the project’s lead scientist, Philippe Bekaert explains more

MAIN CONTACT:

Philippe Bekaert
Philippe Bekaert is full professor in
informatics-multimedia at Hasselt
University, project leader at the
Expertise center for Digital Media in
Diepenbeek, Belgium (www.edm.
uhasselt.be) and principal researcher
in the Future Internet department
of iMinds (www.iminds.be). His
research interests include image and
video based rendering, in particular
omni-directional and free viewpoint
video, immersive environments,
high performance graphics, global
illumination and Monte Carlo
methods. He is (has been) leading
research in large-scale R&D projects
on the intersection of arts, cinema,
broadcast and informatics-multimedia
technology, including 2020 3D Media,
and strongly advocates joint creative
and technological research in the area.

Contact:
Tel: +32 492 725046
Email: Philippe.Bekaert@uhasselt.be
Web: www.20203dmedia.eu
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The new era of
immersive entertainment
The ﬁlm and TV entertainment sector
continually strives to develop, in a bid to
improve the audience’s experience and
sense of involvement, to the point where,
today, 2-D representations no longer feel
like they give the sensation of presence.
The computer graphics industry has
achieved a very high level of virtual reality
and 3-D viewing – Hollywood blockbusters
now host such impressive virtual characters
and backgrounds, that you can hardly
distinguish the ﬁlm from the real
environments. However, these methods are
extremely difﬁcult to achieve, says scientist
Philippe Bekaert, professor in computer
science and project leader at the Expertise
Centre for Digital Media of Hasselt
University, Belgium.
“Computer graphics are very ﬂexible –
you have the freedom to create every world
imaginable. But, obtaining realism is very

difﬁcult – it takes painstaking effort – and
high costs. On the other hand, with video
and ﬁlm, realism is part of the package, but
you lack the ﬂexibility of computer
graphics,” he explains.
Omni-directional video

With an aim to ﬁll the gap between the two
mediums, Bekaert and his research team at
Hasselt University have been developing a
new line of hardware and software
technologies to allow the ﬁlm and video
world to create, manage, and distribute 360°
interactive videos on multiple devices,
across multiple platforms.
These novel viewing experiences are
achieved through the development of omnidirectional video technology that contains
all information about the world around the
viewer. It differs from regular video in that
it’s not constrained by the normally limited
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ﬁeld of view with a traditional camera,
which captures about 60° of scene. A 360°
view means the spectator can choose what
they see, similar to in a computer game, for
instance.
Users of the resulting technologies will be
both media industry professionals across
the current ﬁlm, TV and new media sectors
producing programme material, as well as
the general public.
Different interfaces

Backed by funding from Flemish
Independent research institute iMinds, and
the EC FP7, Bekaert and his team have
developed several different interfaces for
omni-directional video.
The most simple interface is similar to
Google Street View, explains Bekaert. This

and his team formed part of the 2020 Media
project - backed by the EU’s Seventh
Framework Programme - which focused on
researching, developing and demonstrating
novel forms of entertainment experiences
through new technologies.
Running until Spring last year, Bekaert
says involvement with such a large-scale
collaborative project allowed the researchers
to take their ﬁrst steps into developing and
creating
fully
immersive
display
environments experience. Combining 3-D
media (omni-directional and panoramic
video - capture, processing and display),
and HCI (interaction via gesture like multitouch), the room’s walls will host the
immersive video material, with interaction
with the participant through Kinect. There
will be visual material on TV, with

“Computer graphics are very ﬂexible – you have
the freedom to create every world imaginable”
programme allows the user to look around,
using a mouse to zoom in and out. But with
this type of omni-directional technology,
moving video content is displayed,
compared to the stationary images
presented in Google Street View.
The researchers are also developing
tablets and a touch screens on smartphones,
with an application that allows the view to
be controlled by waving the phone around.
Gaming devices such as the Nintendo Wii
and Xbox Kinect can also be applied to the
technology, where hand gestures and game
controls guide the view on the screen.
Omni-directional video has also been
rolled out to video goggles, which contain a
computer screen behind the lenses. “The
beneﬁt of such a device is that it cuts the
viewer off from the physical world, so you
only see the 360° imagery,” says the
scientist. Such devices typically have a
directional sensor, telling the computer
what the direction the head is turned so that
the view corresponds with the participant’s
actual view angle. In fact, we started
developing 360-video for goggles in the
context of avant garde stage theatre in 2004
(www.crewonline.org) and the rest followed
out of that.
The next stage…

To help further develop their work into
omni-directional video, in 2007 Bekaert

www.projectsmagazine.eu.com

synchronised material on a second screen
(like an iPad) as well as multimodal and
multi-touch interaction techniques.
Bekaert says there is potential for building
novel small-scale cinemas using such
technology, with the cinematic experience
evolving to become a more private one.
Soon to be mainstream

In all areas of the industry, the scientist
believes omni-directional video technology
is set to become commonplace. It is already
in use today in wide list of applications and
is ﬁrst starting to take off where there is
money to invest, he says.
Panoramic video is becoming a success in
the football world. Bekaert says one of his
most successful projects to date is a
collaboration with Belgian company
Camargus, who have adopted a bionic camera
system. The technology ﬁlms the whole
football pitch, allowing for a fully immersive
viewing experience which is ﬁlmed at such a
high resolution that the participant can
choose what angles they watch the match
from and can zoom in and focus on any
individual player at a time. “It’s a novel way
of making television as it gives tremendous
freedom in the post-production move while
cutting on capture costs,” says Bekaert.
360° video is quickly emerging on the web
too. Now there are many companies offering
such services for live streaming.

AT A GLANCE
Project Information
Project Title:
2020 3D Media Spatial Sound and
Vision
Project Objective:
2020 3D Media is researching,
developing and demonstrating
novel forms of compelling
entertainment experiences based
on new technologies for the capture,
production, networked distribution
and display of three-dimensional
sound and images.
The goal is to explore and develop
novel technologies to support
the production, postproduction,
networked distribution, and
exhibition of immersive audiovisual
content. The users of the resulting
technologies will be both media
industry professionals across the
current film, TV and ‘new media’
sectors producing programme
material as well as the general public.
Project Duration and Timing:
4 years, ended April 2012.
Project Funding:
Project cost: 15.21 M€
EC contribution: 9.87M€
Project Partners:
Barcelona Media Centro ‘dInnovaci’o
(ES), Grass Valley Nederland
(NL), Technicolor R&I (D), Digital
Projection Ltd (UK), DTS Europe (UK),
Highland Technologies DoReMi
(FR), Mediaproduccion S.L. (ES),
Creative Workers (B), Universiteit
Hasselt (B), Fraunhofer Heinrich Herz
Institute (D), Joanneum Research (A),
University of Reading (UK), Datasat
Communications ltd (UK).

Areas such as broadcast are also likely to
take off soon, says Bekaert.
Cameras today are now so light and
compact that people can use them on their
own television reports, he explains, adding
that work is currently underway to ﬁnish a
360° reportage on the aftermath of the
tsunami catastrophy in Japan, among others.
“The technology is deﬁnitely going to lead
to novel experiences in every corner of the
scene,” says the scientist.
So how does Bekaert see the immersive
technology being further developed in the
future? “It’s only going to be limited by
human imagination,” he says, “and the
human imagination is limitless.”

+
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YOU COULD MEET THE FUTURE OF ICT?
What if…? A simple question that is the foundation of every
invention. But invention does not always become innovation.
That is why this year iMinds The Conference is dedicated to
“ICT-driven innovation in Europe”.

SQUARE BRUSSELS
MEETING CENTRE

05.12.2013
GET 20% OFF
To claim your 20% discount, please use the following code when booking: iMinds20p1

REGISTER NOW FOR IMINDS THE CONFERENCE AT CONFERENCE2013.IMINDS.BE

ICT iMinds
“Care4Balance” is a new project under the AAL Joint Call Programme 5; a programme that calls for ICT-based
solutions managing daily life activities of older adults at home. Care4Balance builds on the experiences
and technological innovations of a number of European partners, in order to create a communication and
coordination service that not only uses state-of-the-art technology, but also has the right planning behind
it to give it every chance of being brought to market successfully.

MAIN CONTACT:

An Jacobs
An is a sociologist specialized in
user research in the broad sense,
combining both quantitative and
qualitative techniques (design
ethnography, proxy technology
assessment, probing and projective
techniques, scenarios and personas,
living labs). Within the team, she
co-ordinates projects related to
healthcare studying adoption and
appropriation of new technologies
from a professional and consumer
point of view

Contact:
Tel: +3226291648
Email: an.jacobs@vub.ac.be
Web: www.care4balance.eu
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Readdressing
the care balance
iMinds is an independent research
institute founded by the Flemish
government
to
stimulate
digital
innovation. iMinds offers companies and
organisations active support in research
and development, and brings together
companies, authorities, and non-proﬁt
organizations to join forces on research
projects. Having been involved in a
number of projects that have addressed
digital solutions for older adults, the
iMinds team have a good overview of
what makes or breaks a research project
in this ﬁeld.
“At last year’s AAL forum, we were
faced with a lot of technological solutions
that were very forward thinking,” says
Professor An Jacobs. “However, we

noticed that most of them were standalone solutions that were not integrated
in a real end-to-end service. Most of
them were not on the market, and had
not even been tested in real-life.”
“Research is needed to understand and
solve the bottlenecks of turning these
results
and
proofs-of-concept
into
tangible, commercial products or services,”
Jacobs says. Taking this ﬁnal - but crucial
- step is not an easy task, and so Jacobs
made this a top priority for the
Care4Balance project. However, this was
not the only issue she wished to address.
“Another problem we noticed with
many of the solutions related to
improving
communication
and
coordination of care was that although
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the people in need of care were placed very
much in the center, they were still playing
quite a passive role. We believe that the
elderly can be empowered to achieve a
sense of social integration, by looking at
what they still can do. If these elderly
people are still able to apply expertise and
abilities that they have, and are able to do
things for others, then they should be
encouraged to do so. This balance between
receiving and giving care achieves the
sense of integration and self-esteem that is
so important for maintaining and
improving quality of life.”
It is from these notions that the
Care4Balance (C4B) project was born,
aiming at the creation of a service that
improves
communication
and
coordination of care between the various
stakeholders. Functionally, one of the
most important concepts of C4B is that
the patients themselves should be very
much in control. Informal and formal
caregivers are fully involved, but the
patient coordinates mainly how and
when care is received.
One of the challenges with bringing
this type of solutions to the current
elderly adult market has been the
illiteracy in using new electronic

through
automatically-collected,
contextual sensor data - will be used.
This will as a consequence necessitate a
backend system that can analyse this
information and automatically distribute
it in an intelligent way. “In an ideal
world, we want to choose the right
contextual information being captured
and dealt with automatically, which
saves the patient from having to
constantly put information in themselves
without losing control.”
Since its inception, iMinds has
executed a large number of projects
related to healthcare, although these
have tended to focus more on pure
technology innovations. Now, C4B wants
to take the next hurdle by learning how
to bring an innovative A AL service to
market. To this end, the project team has
brought together partners from across
Europe; Jacobs believes that this wealth
of knowledge and experience will help
take this project to the next level. “We
want to go beyond the national
experience
by
bringing
together
experiences from different cultures so
that we can create a truly integrated
system that can be deployed and adapted
to different situations.”

“We want to go beyond the national experience
by bringing together experiences from different
cultures so that we can create a truly integrated
system that can be deployed and adapted to
different situations”
devices. “In previous projects, we have
seen many times that the current
generation of care-dependent people
ﬁnds it hard to adapt to using new
devices,” says Jacobs. “That is why we
want an interface that can be used on
whatever device the patient is most
comfortable with, whether that be a
dedicated interface using RFID cards, a
smartphone, a tablet or a standard
desktop computer.”
C4B
will
also
investigate
the
possibilities of technology that can show
what the patient’s needs are, as well as
how a care-dependent person can
actively participate in the care network.
To this end, an intelligent dashboard
system - that shows status information
based on user-generated input and
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Having taken the opportunity to work
within the AAL Joint Programme, the
C4B team is looking to validate results
from previous projects under the auspices
of iMinds. Ann Ackaert, a Senior
Research Engineer at iMinds who has
been
working
on
technological
innovation in this ﬁeld for seven years,
is particularly keen to make the most of
this opportunity. “We have had plenty of
projects focused on state-of-the-art
technology, but we have always come to
a standstill once funding stopped, and
faltered when trying to get the
technology to market,” she explains.
“Working alongside researchers from
The Netherlands, France and Switzerland
should help us to make the ﬁnal step to
transfer our results to the market. The

AT A GLANCE
Project Information
Project Title:
Care4Balance (C4B)
Project Objective:
Care4Balance (C4B) aims at improved
and sustainable care provision by
informal caregivers, optimized
cooperation with formal caregivers
and QoL (quality of life) improvement
for the elderly.
Project Duration and Timing:
2 years, March 2013 to August 2015
Project Funding:
2 380 199 Euro
Project Partners:
iMinds; Televic Healthcare;
ConnectedCare; Hogeschool van
Amsterdam; Van Dorp zorg & welzijn
B.V.; AMSTA; Alcatel-Lucent; Pervaya;
Vigisense SA; iHomeLab - LUAS

project will obviously involve some
technological innovation, but the fact is
that most of the solutions already exist.
This project’s goal is to make them work
together, and end up with a fully
functioning care service that provides
real beneﬁt for the user.”
At this point, the project is still young,
having only been initiated in March of
this year. However, the plans are
ambitious, and a number of international
meetings have already been held between
the partners. The project also hopes to
utilize the Flemish Care Living Lab
Programme, a unique concept that allows
for continuous involvement and feedback
from users during the development of
innovative products and services for
elderly care.
If the C4B project is successful, it will
not only be beneﬁcial to the elderly
people in need of care, but will also act
as an example of how to turn good
research into a good product.

+
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FEATURE

Earlier this summer, 120
regional representatives came
to Brussels to participate in
the prestigious Reference
Sites Star Award Ceremony.
Reference Sites are coalitions
of regions, cities, integrated
hospitals or care organisations
that aim to provide concrete
examples of innovative
services with proven added
value to citizens and care
systems in EU regions.

The stars of active
and healthy ageing
20
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t the Reference Sites Star Award
Ceremony, thirty-two cities and
regions across Europe were rewarded
for new ways of helping older people.
Some of them have contributed to
growth and job creation in their areas, while many
have extended elements of their best practice from
local to regional or national level. These awardwinners have been implementing innovative
technological, social or organisational solutions to
enhance the efﬁciency of health and social care
systems, and were presented with awards from
European Commission Vice-President Neelie Kroes,
responsible for the Digital Agenda.
“Everyone wants to be independent as they age, and
everyone in Europe should have an equal chance at
that,” says Kroes. “By rewarding the most successful
ideas we can spread them and give every older person
that opportunity.”
European Commissioner for Health, Tonio Borg,
said “I am delighted that the people who made these
thirty-two sites a success have come to Brussels to
share their ideas and insights. It is important that
such cases of how innovation is already being used to
help our older citizens live healthy and active lives

“Everyone wants to be
independent as they
age, and everyone in
Europe should have an
equal chance at that”
serves as an inspiration to us all. Large scale
deployment of such solutions is the next step.”
There are six categories of innovation in the
Commission’s Innovation Partnership on Active and
Healthy Ageing: medication adherence, fall
prevention, frailty and malnutrition, integrated care,
independent living and age-friendly environments.
Some of the best examples of best practice highlighted
at the ceremony included:
s !NDALUSIA IN 3PAIN HAS ELECTRONICALLY INTEGRATED
the health information of all its 8.5 million
inhabitants, optimised the coordination of their
health and social carers and improved social
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The awards were held at Brussels

welfare for their nearly 1.3 million citizens aged
over sixty-ﬁve.
s 3COTLAND HAS ROLLED OUT A RISK PREDICTION TOOL FOR
anticipatory care to help achieve its goal of
everyone living longer, healthier lives at home or
in a homely setting by 2020. Results could see
fewer hospital admissions, shorter hospital stays,
and a net saving of £190 per patient.
s 4HE "ASQUE REGION IN 3PAIN IS USING FOURTEEN )#4
projects to implement its strategy for chronic
conditions. So far this has seen a 38% reduction in
hospitalisation for highly complex cases and a
26% fall in emergency room visits.
s 4HE 5NIVERSITY OF #OIMBRA 0ORTUGAL SUPPORTS A
holistic ecosystem of stakeholders to implement
innovative practices. The area of cognitive ageing,
dementia and vision impairment has shown
positive results with 1350 patients per year being
evaluated by specialists, and the creation of over
100 jobs.

By 2020
Scotland predict
their risk prediction
tool will have a
net saving of

£190 per
patient

These sites act as an inspiring reference point in the
EU for creative and workable solutions that enhance
the lives and health of older people - solutions that
can be scaled-up and replicated across the EU. At a
technical meeting following the Award Ceremony,
discussion focused on the transfer of know-how and
coaching activities, with the aim of spreading these
successful methods to other regions and countries.

+
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ICT
Attending to the fundamental needs of the elderly is a growing responsibility as the global population ages. Widely,
however, the techniques for tending to their sanitary requirements are manual and unsophisticated. To improve
efﬁciency in this operational sphere, mobile bedside units are being developed which can deliver superior care.

Transforming
patient
care with
intelligent
sanitary units
Global ageing

“So far,
the product
has received good
feedback from local
care homes”
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has been dubbed a
‘megatrend’ by statisticians, who perceive a
generational schism as the shape of things to
come. Across many societies, elderly citizens
are set to gradually outnumber the young,
creating a situation which, unless carefully
managed, might provoke a crisis in care.
According to a 2012 UN report, titled
‘Ageing in the 21st Century’, the
phenomenon is “transforming economies
and societies around the world”. Within
ten years, the population is forecast to rise
to over one billion and, by 2050, this
ﬁgure is set to double. If senior citizens are
to beneﬁt from their longevity, ﬁnding
new
ways
of
encouraging
their
independence poses a critical challenge
for policymakers – and scientists.
To pioneer new solutions in the ﬁeld,
the EU has recently funded a 1.2 million
Euro project to engineer Intelligent
Sanitary Units (or ISU’s). The 2.5 year
long venture, which concluded in April
2013, has developed two product
prototypes, both of which are destined
for the commercial market. One system
is a multi-functional, mobile bedside
toilet,
while
its
complementary
companion is a bed shower capable of
cleaning immobile patients with a
minimum of inconvenience. In their
unorthodox approach to designing these
utilities, a supporting consortium,
distributed
throughout
Austria,
Germany, Hungary and Denmark,
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pledged to adopt a “systemic, modular
and integrated approach”.
Amongst the ﬁve project partners are
academic
institutions
the
Vienna
University of Technology and Central
European Institute of Technology,
alongside ﬁrms such as Vebra, J.Honore,
Santis KFT and S³ Styrian Sanitary
Systems GmbH.
“We’ve made some pre-production
prototypes, which will shortly be
tested in hospitals and rehabilitation
centres,” explains Attila Rist, a
participant in the project from
Santis KFT, a Hungarian ﬁrm with
over a decade’s experience in
engineering sanitary products for a
senior customer base. “So far, the
product has received good
feedback from local care
homes,” he says. “This
dialogue has helped us to
glean more knowledge about
the requirements of users, and
ascertain how the technology
can be adapted to cater directly
for their needs.” In a future operational
environment, sensors will also be used to
gather information about users (such as
their weight) and the status of the units
(e.g. water content), which can be used to
prudently manage their deployment. The
device is a modular construction and can
be adapted to the needs of individual users.
“This aspect of the project involved the
creation of a bedside toilet, which, like
the bed shower, will integrate with a
bedside service module and docking
station,” continues Rist. The latter
component automatically deals with

AT A GLANCE

Atilla Rist
Atilla Rist is CEO and co-founder of
Santis Kft, has an academic degree
in engineering and industrial
engineering, and has more than 15
years of expertise in the design and
development of special sanitary
equipment for public use and for
disabled and elderly people.

Contact:
Tel: 00491745842222, 003652535325
Email: atillarist@yahoo.de
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AT A GLANCE
Project Information
Project Title:
ISU-DEP (Intelligent Sanitary Unit for
Disabled and Elderly People)
Project Objective:
The project ISU-DEP aims at
increasing autonomy of older
people and bedridden persons,
supporting care givers and restoring
dignity and self-esteem in the most
sensitive area of personal hygiene.
The project will develop a mobile
system of sanitary components for
improving hygiene, care-provision
and quality of life consisting of four
main components:
Project Duration and Timing:
Nov 2010-Apr 2013
Project Funding:
FP7 Collaborative Projects, Networks
of Excellence, Coordination and
Support Actions in Collaborative
Projects, Research for the benefit of
Specific Groups

formerly manual tasks – such as
recharging batteries, reﬁlls and sewage
disposal. “This is a special solution for
elderly or handicapped people, which can
satisfy their sanitary needs,” emphasises
the Hungarian researcher. “It’s very
adaptable, and can be applied in domestic,
ward or institutional settings.”
Mounted on castors and also usable as a
normal chair, the device offers both
mobility and ﬂexibility. Flushing and
cleaning systems are the main services
offered by the device, which also boasts a
bidet function, complete with washing
and drying capabilities. Ergonomic
support is also integrated within the
structure of the chair, which can be
raised, lowered and tilted to assist in
patient movements to and from
wheelchairs and beds.
“This design is not only beneﬁcial for
the user but also very important for staff
working in hospitals,” points out Rist.
“The strength of the product lies in its
simple, purposeful design, which can be
modiﬁed to accommodate additional
needs.” Once manoeuvred into position
and utilised in toilet mode, the unit can
simply be wheeled back to the docking
station, where, after an automatic clean
and reﬁll, it can be quickly redeployed
elsewhere. “We’re very optimistic about
the commercial appeal of this exciting

Project Partners:
t Vienna University of Technology
t CEIT-RALTEC GmbH
t Santis Kft
t Blechtechnik Eisenerz GmbH
(Producer and marketing S³ Styrian Sanitary Systems GmbH)
t VEBRA
t J. Honoré A/S
Web: www.lifttoilette.de
www.santis.org
www.shoch3.at

new product,” conﬁdes Rist, who
anticipates that the ﬁrst module of the
prototype could be market-ready as
early as September 2013.
The other main developmental thrust
of the project, the bed shower, is also
entering a climactic phase. Final
prototypes will be rolled out and tested
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by nurses in a large Austrian hospital,
which will identify any potential
modiﬁcations, prior to a move into fullscale manufacturing. “In our opinion,
this is a totally new product which will be
entering the market,” claims Wolfgang
Pichler, a project co-ordinator at Austrian
manufacturers S³ Styrian Sanitary
Systems GmbH who devised the concept.
However, the researcher notes, commercial
vendors may need to overcome some
misconceptions amongst their customer
base, since, “when we discuss the
development of a machine which allows
patients to be washed in bed, the image of
a car wash is often misleadingly evoked,”
he says. “So it’s very important to possess
a compelling demonstrator”.
“Current ‘state of the art’ for nurses and
staff involves taking a bowl of water and
administering bedridden patients by hand.
This has been the same for two thousand
years, although originally the bowl may

have been made from terracotta,” muses
Pichler. “Normally, in a hospital setting,
this task occupies two people and takes
between ten and twenty minutes. However,
our unit only requires one person to
operate it, and can complete a wash in ﬁve
minutes. The bed shower also uses less

achieve this function without moving
them, or drenching the bed,” enthuses
Pichler. “The main principle behind this
innovation is the distribution of water
using a pump, which is then sucked back
into the system, via the same tube.” Simply
operated using a control panel, it can also
be self administered and, running at low
power levels - twelve volts – poses minimal
safety risks. To comprehensively address
another hazard which often arises in care
environments, additional safeguards
have been introduced to prevent the
application of overly warm water,
nullifying this risk. Post-application, the
unit can, as with its toilet counterpart,
marry with a docking station, where dirty
water is extracted and automatically
replenished with clean ﬂuid.
“In my own family, my grandmother
was unable to stand up after a stroke,”
reﬂects Picher on his own experiences as
a carer. “She was also quite heavy, which
created practical difﬁculties for us as her
guardians. These circumstances prompted
us to consider how we could better

“The main principle behind this innovation is the
distribution of water using a pump, which is then
sucked back into the system, via the same tube”
than two litres of water – whereas normally
you’d consume ten or ﬁfteen, rendering it
markedly more energy efﬁcient.”
The new device, as its moniker implies,
permits the washing of a patient without
stirring them from a prone or bedridden
state. “Impressively, we’ve managed to

respond to this type of situation. It’s been
a long journey from that point to
obtaining
funding
and
entering
development, but I hope that our work
will signiﬁcantly aid other carers, and
improve the quality of life for our end
users”.

+

AT A GLANCE

Wolfgang Pichler
Wolfgang Pichler, together with
Gottfried Zagorz, founded the S³
Styrian Sanitary Systems GmbH which
will produce and market the products
of ISU-DEP.

Contact:
Tel: 00436764966380
Email:wolfgang.pichler@shoch3.at
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ICT
Communication is integral to commerce. In a digital era, the prospect of an Internet
of Things promises its next evolutionary phase. By connecting intelligent devices
and software systems, manufacturing processes can become fully integrated,
permitting increased automation and efﬁcient, streamlined production.

Streamlined manufacturing
driven by the internet of things

Although its

precise meaning is contested,
the notion of an ‘Internet of Things’ (IoT) is
commonly agreed to refer to a network of
interlinked units, which can be conﬁgured
and deployed to achieve commercial
objectives. According to the European
Lighthouse Integrated Project addressing the
Internet-of-Things architecture, IoT comprises
“a globally interconnected continuum of
heterogeneous objects interacting with the
physical environment.” Managing and
sharing information between assets optimises
services, and supports operations independent
of human supervision.
Despite proliferation as a high-level
hypothesis, putting these principles into
operation requires substantial groundwork
and infrastructure. A multinational, EU
funded project titled ‘Internet of Things at
Work’ has recently pioneered such prerequisite
tools. Led by Siemens AG and exploiting
FIAT’s research facilities, senior academics
also collaborated during its three year
journey. With a budget nearing 6m, the
collective’s work offers an intriguing glimpse
at the way in which IT can transform
industrial processes.
“Our initial goal was to investigate how IoT
could add value to manufacturing. By
employing more IT and ICT, they can be
rendered more effective and smarter,” says
project coordinator Dr Amine Houyou. These
intelligent conﬁgurations could help to link
production tools such as machines and robots
with logistical or maintenance functions on
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the one hand, and allow a more dynamic retooling driven by different stakeholders on the
other e.g. end-user personalisation or thirdparties using the production tool as a service.
The production setup has to coordinate
between the different processes, running on
the factory as well as allowing access in a safe
and controlled manner to the shared services.
“The focus of our investigation was creating
an ‘IoT at work architecture’,” explains Dr
Houyou. “This demonstrates how the interfaces
between different software and middleware
components can gather and relay data to
higher layers, or valued services.” Primarily
software driven, the development of the
product made identifying layers, interfaces
and potential extensions to existing
technology and devices necessary. “We wanted
to make our IoT enhancements as relevant to
legacy systems as possible and thus provide a
clear migration strategy,” says Houyou.
The project’s coordinator predicts formidable
interest in its results, observing that “major
industrial players are keen to learn of ways to
make this technology work for their
businesses.” Using FIAT’s lab, the team has
created a compelling demonstration of their
new modus operandi. “In terms of deployment,
we can exhibit how and why things are done
differently using our secure ‘Plug and Work’
IoT, and illustrate the added value beneﬁts,”
says Dr Houyou. “Our demo shows how a new
monitoring system and energy efﬁcient
production apparatus could be conﬁgured on
the ﬂy, without needing to be installed at
system inception”.
The team’s research themes have also helped
to establish the basis for subsequent IoT
analysis. The research ﬁndings of the project
offer a concrete and tested approach to IoT in
factories of the future, but further research is
required to compare this work with alternative
strategies. “We are only at the beginning of
creating our vision of a production tool as a
service. We have demonstrated in our
application examples how outsourcing of
maintenance services to third parties and the
provision of live data for logistics and other
types of applications could be achieved,”
emphasises Dr Houyou.

AT A GLANCE
Project Information
Project Title:
IoT@Work
Project Objective:
The project focuses on harnessing
IoT technologies in industrial and
automation environments. It uses
the FIAT Research Centre facilities
(as part of the largest industrial
company in Italy) to develop an
IoT-based plug and work concept
centered on industrial automation.
Project Duration and Timing:
Begin: 1st June 2010, Finish: 30th of
June 2013.
Project Funding:
Funding from the European
Commission Call FP7-ICT-Call5:
€ 3,524,566 – Grant number ICT257367
Project Partners:
t Siemens AG (Coordinator)
t European Microsoft Innovation
Center (EMIC)
t Centro Ricerche FIAT (CRF)
t TXT e-Solutions (Corporate
Research and Innovation)
t City University London (CITY)
t Ostwestfalen-Lippe University
of Applied Sciences (Institute
Industrial IT)

MAIN CONTACT

Amine M. Houyou
Dr Amine M. Houyou received
his Masters degree in Electronics
from the University of Manchester
and his PhD from the University of
Passau. Since he joined Siemens
Corporate Technology, his research
interests include the Internet of
things, automation systems and
networking technologies.

Contact:
Tel: +49 89 636-48241
Email: Amine.houyou@siemens.com
Web: http://www.iot-at-work.eu/
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This year’s AAL Forum, taking place in in Norrköping, Sweden, is not only a
showcase of the great work of the AAL programme over the past six years
but a focus on the key challenges we face in meeting the needs of our
ageing population. Central to meeting these challenges is the development
of New Tools For Health and, as forum organiser, Anders Carlsson,
Chairman of the AAL Forum 2013 Programme Committee, explains, that focus will
create real impact for the health and wellbeing for older adults in our ageing society
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ealth and wellbeing are very much related to independence and
social inclusion. When older adults feel safe in their homes, while
still being mobile and integrated into society, and possible medical
problems are tracked and treated without delay, they experience a
state of good health – at least as far as their medical conditions will allow.
This is why the AAL Forum 2013 is all about New Tools for Health.
New Tools for Health (NTFH) is a regional initiative based in East Sweden
with the objective of stimulating the creation of new products and services
that lead to increased independence for older adults and more efﬁcient and
effective home-based health and social care.
Speciﬁc attention is given to independence in connection with chronic
diseases and the prevention of loneliness.
NTFH is part of the East Sweden innovation system and ﬁnanced by
Sweden’s innovation agency, VINNOVA (Swedish Governmental Agency for
Innovation Systems), the county council of Östergötland, the municipalities
of Linköping and Norrköping, Linköping University and some 50 member
commercial enterprises. Together with other innovation supportive partners
NTFH primarily promote mobile ICT solutions for older adults, providing
resources such as ﬁnancing, contacts with potential customers and unique
testing and development environments. The ideas may come from companies,
innovators, researchers or employees working in the care/healthcare sector.
New Tools for Health supports the entire process, from feasibility studies and
development to the commercialisation of new products and services that can
eventually reach an international market.
Our international connections are many. Linköping University is a major
international player in areas such as biosensor science, image analysis and
visualisation. In addition, it is well known for cross-disciplinary research, an
approach that meets the AAL’s objectives very well.
New solutions for older adults are being developed in a holistic framework,
with a focus on the entire life situation. The National Institute for the Study of
Ageing and Later Life (NISAL), a part of Linköping University located in
Norrköping, is key to this approach and is a major resource. Over the years,
they have, among other things, done research on the attitude to ICT amongst
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Ambient Assisted Living Joint Programme made
their decision and we got the go-ahead. This is now
history and the AAL Forum 2013 in Norrköping,
Sweden, is now a reality.
The primary keyword chosen for AAL Forum 2013 is
‘Impact’. The Ambient Assisted Living Joint
Programme started in 2008 as a six-year programme,
i.e. 2013 was to be the last year of launching calls,
although the funded projects will continue for several
years. However the programme was regarded a great
success and this summer we got the news from the
European Commission that there will be a continuation
of its work within the new Horizon 2020 framework
programme. This is great news.
So now is the time to make a big noise about
everything that has already been achieved within
the AAL domain and what great work lies ahead. We
want all this work to create ‘impact’, not only in
terms of new products and services, but also the real
effect it is having in terms of increased independence

the elderly, while most recently and in relation to
NTFH, they have mobilised their knowledge and
research resources towards the pressing issue of
preventing loneliness. This will be put to great use
in a planned interventional research programme
taking place in Testbed Norrköping, which is now
under development in a residential area with a
demographic state similar to that which will exist
in Europe in 2060, i.e. with a considerable increased
proportion of older adults. In this study, there will
potentially be 800 people above the age of 80
involved in testing new assistive ICT solutions in
their homes.
This will be hugely important work in the context of
NTFH and AAL. ICT is instrumental in creating new
assistive solutions, independently of whether the
objective is improved social interaction, increased
mobility or the treatment of chronic conditions. ICT is
about connecting people. ICT is about making
observations. ICT is about analysing and making
decisions. All these components are necessary when
designing environments for increased autonomy, and
autonomy does not mean social isolation; autonomy is
rather about choice and control. In a world where
friends, children, grandchildren and other relatives
tend to spread out all over the World, permanently or
temporarily, ICT has been and will increasingly be an
enabler for social interaction.
As one of the leading European regions in the area
of assistive solutions, we are proud to host the AAL
Forum 2013 in Norrköping, Sweden. When visiting
previous AAL Forums it became a clear vision for us
to host this event ourselves one day, whenever the
opportunity arose. We let VINNOVA know our
ambition and in the springtime of 2012 they asked us
to submit an application to host the Forum in 2013.
In June last year, the General Assembly of the
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“The primary keyword
chosen for AAL Forum
2013 is ‘Impact’. We feel
there are some very good
reasons for us to choose
that important word”

800
80

people above
the age of
will be involved
in testing new
assistive ICT
solutions in
their homes

and well-being for individual older adults, beneﬁts
for society as a whole as well as how the related
business it is creating can lead to wider economic
growth. On top of that, we have to deal with the
policy issues; how can AAL innovation be stimulated
all over Europe in a co-ordinated and optimal way?
What measures have most impact and how do we
evaluate this impact? What are the challenges we
face in the future?
All these issues are equally important and they need
to be dealt with as integral parts of a holistic approach
to AAL. One factor we need to consider is how the
market will develop and what obstacles we need to
eliminate or avoid. That will be a cornerstone to
future success. Without a real market there will be no
assistive solutions available – and SMEs will be key to
this market. Most of the enterprises active in this
market are still small, which is why the theme of one
of the main plenary sessions this year is ‘The route to
a successful market – an issue for SMEs’.
By addressing all these issues and showcasing the
work AAL is doing to meet the great challenges we
face, we have the ambition that the AAL Forum
2013 will not only focus on impact, but have a
wide-reaching impact itself.+
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The value of Europe’s

silver society

Máire Geoghegan-Quinn is the current European Commissioner for Research, Innovation
and Science. Talking at the EU Summit on Active and Healthy Ageing, she highlights the
many ways in which the EU has been working to support the ageing population, not only
through healthcare but also by ensuring that this valued section of society can continue
to make important contributions to the European community and economy.

T

In the last twenty years, people all
over the world have, on average,
gained six years of life expectancy. By
2020, a quarter of Europeans will be
over sixty years of age. Children born
after 2011 have a one in three chance of reaching
their 100th birthday.
These are all reasons for celebration. But these
demographic successes also pose a number of
unprecedented challenges.
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The challenge for employment: in 2008 there were
four people of working age for every person aged
sixty-ﬁve and over. By 2050 there will be only two.
The challenge for sustainable health services:
currently, seventy percent of health costs are
related to older people. With the ageing population
and the advent of chronic diseases, this ﬁgure is
bound to increase.
The challenge for carers: family structures are
changing, and while older people could count on
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family members in the past, this source of support
is shrinking.
Last but not least there is the challenge of the world
around us: most cities, modes of transport and
buildings are not adapted to a population with
reduced mobility.
Recognising the challenge

One of the main achievements of 2012, the
‘European Year for Active Ageing and Solidarity
between Generations,’ is that these challenges have
been pushed higher up the political agenda, as
shown by the European Council Declaration of last
December. In this declaration, the EU recognises the
positive contribution of older people to society, and
commits to transforming the initiatives launched
during the year into concrete solutions for our older
population and wider society.
The declaration also clearly identiﬁes the areas
we need to address in order to tackle the ageing
challenge overall: employment, participation in
society, and independent living. This tallies very
well with the goals of the Ageing Well Network,
the Global Coalition on Ageing and the AGE
Platform Europe.
The European Union has mobilised research and
innovation to help meet the challenges and
opportunities of an ageing population. Policies in
these areas are aiming not just to tackle the
challenges but capitalise on them, and turn them
to our advantage. We need excellent research to
better understand the problems and ﬁnd the right
answers. And we need top-notch innovation in
Europe to deliver solutions to the people that need
them most, whether in terms of medicines,
technologies or services.
Lessons from the green sector

The crisis of climate change was initially seen as
an environmental and economic disaster, but has
gradually been recognised as an economic
opportunity, as high standards agreed at national
and international level have stimulated innovation
and created dynamic new industries. Ecoindustries are now part of a well-established and
growing sector.
The concepts of ‘age-friendly’ and ‘environmentallyfriendly’ have a great deal in common, as both are
rooted in sustainability. If properly planned for, the
potential of the “silver agenda” could certainly match
that of the ﬂourishing “green agenda”.
Research on ageing is already a vital part of the
FP7. Indeed, the European Union has invested over
€340m in health-related ageing research.
In the health theme of FP7, twenty seven research
projects with an overall value of €133m cover
important ageing-related issues such as comorbidity
of diseases, poly-medication, technology and
devices, frailty and falls. A further €400m has been
invested in research on neurodegenerative diseases,
including Alzheimer’s.
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“The challenge of
the world around
us: most cities,
modes of transport
and buildings are
not adapted to a
population with
reduced mobility”

The challenge-based approach of Horizon 2020 –
the EU’s new programme for research and innovation
– ﬁts perfectly with the pressing need to address
issues resulting from demographic change and
ageing. We have proposed that of the six societal
challenges tackled by Horizon 2020, the largest
budget should be allocated to the ‘Health,
demographic change and wellbeing’ challenge.
We need excellence in research to improve our
understanding of health, disease, development and
ageing, and to translate this knowledge into
innovative and effective products, strategies,
interventions and services for the beneﬁt of
patients, indeed for all citizens.
Of course, developing these new products and
technologies will mean opportunities for
competitive European industries, and public
service innovation will save money in hardpressed national and regional health services.
Ultimately, we want to contribute to the delivery
of personalised healthcare for safer and more
effective interventions.
This includes effective health promotion, which,
supported by a robust evidence base and effective
surveillance and screening programmes, prevents
disease, improves wellbeing and is cost effective.
Done properly, it means integrated, sustainable and
citizen-oriented care.
Unlike the Framework Programmes that precede
it, Horizon 2020 will support innovation actions as
well as collaborative research. This means that we
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can support actions from basic and clinical research
right through to market deployment.
We also need to support, through research and
innovation pilots, a broader uptake of technological,
organisational and social innovations, that can
empower older people and people with disabilities to
remain active and independent.
Society, family models and the structure of the
labour market are all changing. This is why the EU
has invested a great deal in socio-economic research
related to ageing.
For instance, researchers have analysed
reproduction choices to uncover the reasons behind
Europe’s low birth rates. They have investigated the
conditions that enable older people to remain active
in the workforce where they can and wish to, and
researchers have also developed models to provide
insights into the economic consequences of ageing in
the years to come.
In the last year of FP7, there have been further
opportunities to investigate the impact of ageing
societies on public ﬁnances in Europe - a crucial
question in the current climate. But the major
research and innovation investments under FP7 and
Horizon 2020 are only part of the story.
Innovative policy making

The complex and important challenges and
opportunities of ageing and demographic change

have sent decision-makers at European level back
to the drawing board to think about how to be
more innovative in designing policies and
initiatives. Indeed, this policy area has produced a
series of remarkable ﬁrsts.
In 2011, the European Commission launched the
very ﬁrst European Innovation Partnership (EIP)
focusing on Active and Healthy Ageing. It aims to
add two additional healthy life years to the average
lifespan by 2020.
Active and healthy ageing is too big a challenge
to be tackled alone. It needs the involvement and
commitment of all stakeholders: member States,
the regional and local authorities, civil society
and the private sector.
The EIP is piloting a new approach to cooperation
between stakeholders on research and innovation,
and is now moving at full speed to turn the
strategy for active and healthy ageing into
reality. It entails close cooperation across the
research and innovation cycle, from the supply
and demand sides, and across sectors and policies,
from public health, to digital, to industrial and
innovation policies.
In November 2011, the pilot delivered a Strategic
Implementation Plan identifying three pillars on
which we are building our actions: prevention,
care and cure, and independent living. Actions
being pursued by the partnership include helping

The Commissioner (centre) delivers keynote address at the EU Summit on Active and Healthy Ageing, Dublin.
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“In 2008 there were four people
of working age for every person
aged sixty-ﬁve and over. By
2050 there will be only two”

older people to adhere to medication, building and
ﬁtting out age-friendly buildings, cities and
environments,
and
developing
innovative
solutions to prevent falls.
The response from stakeholders has been
excellent. Almost 600 consortia - bringing
together public authorities, technology experts,
health providers, industry, NGOs and researchers
- have committed to carrying out concrete projects
on the ground.
In addition, ﬁfty-four regions and municipalities
have expressed interest in becoming ‘reference sites’
for the partnership, serving as examples of best
practice, with innovative approaches that can be
scaled up or replicated by others. This response
shows a real drive in Europe to ensure better
lifestyles and higher quality of care, as well as an
awareness of the business opportunities in fulﬁlling
the needs of our ageing society.
Another ﬁrst is the Innovative Medicines Initiative,
which pioneered a new scale of public-private
partnership between the European Commission and
the pharmaceutical industry. The IMI-funded
PharmaCog project is working to develop and validate
new tools to test candidate drugs for the treatment of
Alzheimer’s disease and its symptoms, in a faster and
more sensitive way than is currently possible.

400
million euro
has been invested
in research on
neurodegenerative
diseases, including
Alzheimer’s

deploy and translate scientiﬁc achievements into the
everyday lives of people in Europe.
How can this be achieved? By coordinating more
EU research agendas and fully exploiting the power
of innovation, Europe can stride ahead. Here, social
innovation, with the aim of achieving social impact,
will play a crucial role in many sectors such as
employment, health, transport and social security.
The Digital Agenda will also play an essential role
in ensuring interoperability between IT systems,
standardisation of data systems, and a high level of
broadband within Europe. These are all prerequisites
if we are to facilitate widespread independent living.
ICT solutions can also address cognitive
impairment. My colleague Vice President Neelie
Kroes recently announced the Human Brain Project.
This project is emphasising ICT as a means better
understanding of the brain. This will help us develop
new treatments for brain diseases and build
revolutionary new computing technologies.
The ageing challenge is at the top of Europe’s
research and innovation agenda. Ageing in itself is
not an illness to be ﬁxed. It’s a period of life with
the potential to be as rich, rewarding and
productive as any other. Europe’s silver society can
offer golden opportunities, and today’s research
and innovation challenges can open up a gold mine
for our economy.

+

Raising the bar

However, despite these successes, we need to raise
our ambition. We need to scale these efforts up and
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Taken from extracts of Máire Geoghegan-Quinn’s speech at the
EU Summit on Active and Healthy Ageing in Dublin on the
13th June 2013.
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Food agriculture health
Malnutrition, and especially deﬁciencies of micronutrients like iron, zinc and vitamin A, undermines progress
towards many of the crucial Millennium Development Goals. Although nutrient supplementation has played
a positive role in some circumstances, there still remain some health concerns and it cannot be relied upon
as the sole solution to the problem. INSTAPA aims to identify novel staple food-based approaches to improve
micronutrient malnutrition for better health and development of women and children in sub-Saharan Africa.

INSTAPA: Fighting child
malnutrition in sub-Saharan Africa
With over

two billion people – mainly
from India and sub-Saharan Africa - being
at risk of micronutrient deﬁciencies, the
problem of malnutrition is huge. Although
supplementation strategies have been
widely deployed in these areas, deﬁcits in
vital micronutrients still remain and thus
complementary strategies are needed.
Focusing on three of the most well known
deﬁciencies – iron, zinc and vitamin A – the
INSTAPA project has been using foodbased approaches to try and tackle this
pressing issue.
In sub-Saharan Africa, the main staples
of the poor are sorghum, millet, cassava
and maize. With these foods making up 70
percent of the energy intake of the local diet
high levels of malnutrition, particularly
among children, are prevalent, and not
only affect their health but also their
cognitive development. For this reason, it is
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these staples that have been made the
primary targets of the project. “The choice
to target staple foods was made because a
lot of those who are suffering from
malnutrition are also in a state of poverty
and thus rely on these staples for their
supply of nutrients,” says project
coordinator Dr. Inge Brouwer. “The
assumption is that if we can improve the
micronutrient content of these staples then
we will be able to contribute to improving
the micronutrient intake of the population.”
Supply chain approach

By looking at the whole supply chain from
the seed all the way to consumption, Dr.
Brouwer and her colleagues have
endeavoured to ﬁnd the most effective
opportunities in which to add micronutrient
value to the staples. This has resulted in the
identiﬁcation of three core strategies:

biofortiﬁcation, post-harvest fortiﬁcation
and post-harvest processing.
Biofortiﬁcation is the process of
increasing the nutritional value of foods
via breeding or genetic engineering.
Several varieties of sorghum and millet
were screened in order to look for
signiﬁcant genetic variation in iron and
zinc, but it was concluded that, especially
for sorghum, this would not be an efﬁcient
method of improving micronutrient value.
However, efforts with yellow cassava
reached a more advanced stage, with
varieties of high vitamin A content being
bred with local varieties in Kenya to
produce approximately ten new varieties
with elevated vitamin A levels. “We ran an
efﬁcacy study and are now in the process
of analysing the data. First results already
indicate that these new varieties do
actually raise people’s vitamin A levels
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Malaria parasites use free iron in the
blood to help them grow, and one
hypothesis put forward has been that low
doses of iron through fortiﬁcation prevents
free iron from circulating in the blood,
signiﬁcantly affecting malaria risk.
Promisingly, in one of the stable isotope
studies it was shown that more iron could
be absorbed from biofortiﬁed millet than a
non-biofortiﬁed strain, although the
presence of malaria did serve to blunt
these absorption levels somewhat.
Effective cooking methods

Addressing food processing took an
altogether different approach to the other
strategies. After characterising different
recipes and processing methods using
extensive ﬁeld studies in Burkina Faso and
Benin, a recipe booklet was produced based
on the effects of the food processes on zinc
and iron content. “We actually found that
with cereal based dishes, iron content was
almost doubled after processing, although
this turned out to be a result of
contamination from the cooking vessels
and soil,” says Brouwer. “This is not soluble
iron and is thus not bioaccessible.”

when consumed,” says Dr. Brouwer, “and if
this is conﬁrmed, then a follow-up project
will be initiated to release these varieties
to the general public in Kenya.”
The second strategy, post-harvest
fortiﬁcation, sought to look at more
effective ways of introducing micronutrients
and lipids to the cereals after harvest. “One
thing we realised early on was that the only
effective method of fortiﬁcation would be
to get people at home to add supplements to
their own food rather than us fortifying the
ﬂour at a central level,” says Dr. Brouwer.
“In the areas we are working, the common
practice is to bring your own grain to a mill
and have it milled for your own use; there is
no central milling process.”
Stable isotope studies were used to
investigate iron and zinc absorption from
fortiﬁed staple foods, and yielded a number
of ﬁndings. The sorghum and millet ﬂours
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were found to contain high levels of phytate,
a phosphorous storing compound essential
for growth in plants but which reduces the
absorption of zinc, iron and other important
dietary minerals in humans. The reduction
in iron availability can be counteracted by
the addition of the enzyme Phytase and/or
Ascorbic Acid A.
An interesting point to note is the
relationship between iron and the malaria
parasite. Previous studies have highlighted
a correlation between administering high
doses of iron (such as in tablet form) and an
increased vulnerability to malaria in
malaria endemic areas. “One must be very
cautious with iron supplements in areas
where there is not a sufﬁcient health care
system to monitor malaria infection, and so
in most of sub-Saharan Africa the only
option is to obtain iron through food,”
explains Dr. Brouwer.

“The choice to target
staple foods was made
because a lot of those
who are suffering from
malnutrition are also in
a state of poverty and
thus rely on these
staples for their supply
of nutrients”
The researchers’ attention then turned
to the accompanying sauces. Some of
them, such as a sauce made from amaranth
leaves and red palm nut oil, were shown
to be an excellent source of both vitamin
A and iron. However, some of the cooking
techniques were shown to reduce vitamin
A content, and so recipes which optimised
the amount of micronutrients were
subsequently created as guidelines. One
ﬁnal study, now in progress, will show
whether absorption of these micronutrients
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AT A GLANCE

In sub-Saharan Africa, the main staples
of the poor includes cassava (below).

Project Information
Project Title:
INSTAPA: Improved Nutrition through
Staple Foods in Africa
Project Objective:
To identify novel staple-food based
strategies to improve micronutrient
status among women and children for
better health and development in subSaharan Africa
Project Duration and Timing:
June 2008 – November 2013
Project Funding:
European Community seventh
Framework Programme (FP7/2007-2013)
under grant agreement no 211484

is increased with the improved sauces,
after which the recipes will be distributed
to organisations working to improve
people’s diets.
Iron supplementation

Two other research lines have also been
explored. Iron supplements, routinely
handed out to pregnant women to prevent
anaemia, could potentially have devastating
consequences for unborn children if they
cause the aforementioned predisposition to
malaria. “We decided to investigate the
safety of iron supplementation in an area of
Kenya in which iron fortiﬁcation of maize
ﬂour is obligatory,” explains Brouwer. “All
women in the trial were given local fortiﬁed
maize and half of the women received an
iron supplement while the others received a
placebo. When they gave birth, they came to
a special clinic where we tested for placental
malaria to see if there was a difference
between the groups.”
The other line of research focused upon
the long term effects of home fortiﬁcation of
iron on the cognitive development of
children. From the age of six months,
selected children in eastern Kenya were
given micronutrient powder in their maize
for a period of one year, and were then
monitored up until the age of thirty months.
“The monitoring process was quite
thorough,” explains Dr. Brouwer. “We
looked at their motor development and
sleeping patterns, as well as taking
observational measurements of their general
behaviour and giving questionnaires to
their parents.”
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Long term solutions

Dr. Brouwer believes that with the right
business model, the INSTAPA approach
can be proﬁtable to the agro-food
industry. “We are also trying to convince
the food industry to go for ‘economies of
scale’; that through lower prices and
greater volume they can open up big new
markets with less purchasing power and
generate appropriate levels of proﬁt,”
says Dr. Brouwer.
She stresses the importance of
strengthening the capacity of Africa’s
own researchers in this area, and a
network of researchers and institutions
specialised in micronutrition is being
developed while a number of postgraduate
students will receive training. Training
manuals have already been incorporated
into the curricula of some of the
university courses in the participating
countries and this will certainly have a
signiﬁcant impact on local research.
“Through capacity building and by
strengthening
scientiﬁc
and
technological knowledge in the ﬁeld of
staple food-based approaches in Africa
and Europe, the project is making a
signiﬁcant
contribution
towards
improving the quality of diet of young
children and their mothers living in
resource-poor areas in sub-Saharan
Africa,” Dr. Brouwer explains.
“The knowledge gained during the
project will also strengthen the
competitiveness of local SMEs targeted
at production of foods with increased
nutritional value.”

Project Partners:
Wageningen University (the
Netherlands); ETH-Zurich (Switzerland);
IRD (France), LSHTM (United Kingdome),
University of Abomey-Calavi (Benin),
University of Nairobi (Kenya), Centre
National de recherche Scientific et
Technologie (Burkina Faso), University
of Kwazulu-Natal (South-Africa), ICRISAT
(Mali), IITA (Nigeria), HarvestPlus (US)

MAIN CONTACT

Dr. Inge D. Brouwer
Assistant Professor, Division of Human
Nutrition, Wageningen University.
Research focus on food-based
approaches to alleviate (micro)
nutrient deficiencies in women and
children in developing countries with
emphasis on determinants of food
and nutrient intake, and the efficacy
of food-based approaches through
these on nutrition status, bridging
different disciplines and expertise
in food technology, social and
agricultural science.

Contact:
Tel: +31 317 485920/2589
Email: Inge.brouwer@wur.nl
Web: www.instapa.org
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Agriculture
Wood is one of the most abundant resources in the EU, but its commercial success is being whittled
away by rivals. One potential means of revitalising the sector is to change the objectives and practices
of forestry. Wood has many properties that can be utilised to create novel, eco-friendly bioproducts,
including fuels, adhesives and plastic-like compounds

Generating
eco-friendly
bioproducts
from EU
forestry
resources
For many

centuries, wood has been one
of humankind’s most prized assets.
Initially used for basic comforts such as
light, heat and, more recently, electrical
energy, scientists are now ﬁnding entirely
new ways of putting it to use. The
WOBAMA project, wood based materials
and fuels, a multinational collective, is
developing techniques which seek to
diversify the way in which wood is used.
“WOBAMA’s aims are to discover new
ways
of
exploiting
wood-based
materials, and converting them into
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value-added
bioproducts”
explains
Monica Ek, professor of wood chemistr y
at Sweden’s KTH Royal Institute of
Technology. This institution is working
alongside academic partners from four
other countries, including Finland’s
Aalto University, Pagora in Grenoble,
France and Poland’s Institute of
Biopolymers and Chemical Fibres, as
well as a host of commercial partners
who will bring both their specialised
industr y expertise and facilities to
enhance the group’s effectiveness.

“EU members like Finland, Poland and
Sweden possess extensive wood resources,”
says Ek, “but their lumber industries face
competitors from Asia and South America,
who beneﬁt from faster growing trees.” The
harvesting lifetime of forests in warmer
regions can be less than ten years startlingly short compared to countries like
Sweden, where growth periods can be
anywhere between seventy and one
hundred years. “If we can’t compete on this
level, we need to radically reconsider how
we use our trees and whether they can
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The project team

Project Information
Project Title:
Wobama: Wood Based Materials and
Fuels
Project Objective:
The aim of the WOBAMA project
is to converse wood based raw
materials to a range of value added
biobased products, both materials
and fuels, using different conversion
technologies, within the biorefinery
concept:
Wood Based Material - Conversion
Technologies - Biobased products
The WOBAMA project includes
t1SFBOEQPTUFYUSBDUJPOPG
hemicelluloses and impact on the
subsequent cooking and bleaching
processes
t1SPEVDUJPOPGCJPFUIBOPMPGTFDPOE
generation
t$FMMVMPTFGVODUJPOBMJ[BUJPOGPSIJHI
tenacity films and biocomposites
t)FNJDFMMVMPTFGVODUJPOBMJ[BUJPOGPS
adhesives
The project is supposed to result in a
series of demonstrators.
Project Duration and Timing:
2 years, January 2012 to December
2014
Project Funding:
Wood Wisdom ERANET
Project Partners:
Finland: Aalto University (Rhodia
TVCQBSUOFS 4UPSB&OTP "OESJ[ 
Metso Fibre,
France: 1BHPSB
Poland: IBWCh Institute of
Biopolymers and Chemical Fibers,
Sweden:,5)3PZBM*OTUJUVUFPG
5FDIOPMPHZ "L[P/PCFM 0SHBOPDMJDL
1SPDFTTVN

36

ultimately offer us raw materials” she adds.
“This is incredibly important for our
economies and, of course, businesses with
forestry investments and assets throughout
the union.”
Financial incentives aside, there’s also a
compelling environmental case for the
evolution of such technologies. “Modern
materials like plastics are everywhere, but
are derived from non-renewable resources
which will eventually run out,” says Ek.
“Wood makes for an excellent alternative; a

This is especially beneﬁcial, as it reduces
reliance on agricultural crops that can be
used to make ethanol but are primarily
intended for consumption.”
High-tenacity ﬁlms, which have the
potential to replace conventional synthetics,
are also undergoing trials. Perhaps most
excitingly, cellulose acetate – an organically
derived, plastic type compound - is the
subject of another strand of the research. If
successfully industrialised, the malleability
of such materials could lend them to many

“Wood makes for an excellent alternative;
a renewable resource which comprises
part of the planet’s ecosystem”
renewable resource which comprises part of
the planet’s ecosystem. Trees use
photosynthesis to convert carbon dioxide
from the atmosphere, and build up
polysaturates in the wood, which can be
utilised for building packaging and hygiene
materials.” In turn, these products can then
be recycled or burnt for fuel. Although
quantities of carbon dioxide are released
during these processes, it’s a controlled
aspect of the product’s lifecycle – and of
course can be mitigated by the replanting of
a new tree crop.
WOBAMA intends to prove the viability
of ﬁve separate types of bioproduct. “These
products include an adhesive that is
biologically wood based, and produced
from polysaccharides taken from the
wood” says Ek. “We also intend to extract
ethanol from it to use as a raw material.

applications, which currently use plastics.
“For example, this product could be used to
form the external shells of telephones and
televisions,” says Ek.
Composites based on this cellulose
technique, but reinforced using wood
extractives, are also being analysed.
Offering strong structural properties, these
substances could provide manufacturers
with the means to create load-bearing
products such as furnitures with taylor
made functional surfaces. Indeed, one
wood-derived material – nano-ﬁbrillated
cellulose – is comprised of ﬁbres stronger
than steel.
Once felled, timber needs to undergo
processing in order to obtain the desired
output. These operations are carried out by
a ‘bio-reﬁnery’ which extracts, pulps,
bleaches and performs various other
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The WOBAMA model

treatments to the wood. “A bio-reﬁnery in
the traditional sense generates pulp ﬁbres
for usage in paper or packaging,” says Ek.
“However, the models we’re introducing are
comparable to petroleum reﬁneries, which
convert oil into different types of
commodities.” Valuable derivatives can be
separated and isolated by these reﬁneries,
including lignin, a polymer used for fuel
and in the future perhaps to carbon ﬁbres,
and hemicelluloses for adhesives or barriers
in product such as liquid board.
“Our greatest challenge has been
optimising the extraction techniques, and
obtaining efﬁcient fuel compounds,” says
Ek. “It’s also very important that the
methods we champion can be employed in
real world contexts, and use ethically
sound catalysts like water, rather than
toxic or tightly regulated chemicals. These
impose limitations on methodology, so we
need to be very careful about which types
of additives enter our systems, to reduce
risk of contamination.
Wood Wisdom ERANET was originally a
Swedish-Finnish joint venture, but has been
successfully expanded each year, and
presently contains some 20 European
participants. “You need new partners and
ﬁrms to engage with the group, to
comprehensively assess the opportunities
available,” says Ek. “It’s important to enjoy
relationships with associates that offer
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different competencies and specialisms to
fulﬁl this ambition. This policy has nurtured
some unique experiences – especially for
participating PhD students. They have the
option to visit other institutions, train in
analytical techniques and access facilities
that can diversify their individual skills,
beneﬁting career progression.”
Optimistic about the potential for the
discoveries made through the project to
branch out into industry, Ek anticipates that
the technology could quickly take root in
progressive, independent businesses. “The
systems we’re pioneering aren’t overly
complicated or expensive” she says, and
indeed, several of its bio-reﬁnery techniques
are primarily reliant on water.
Smaller outﬁts are better positioned to
act swiftly upon and implement these new
ideas and, according to Ek, universities
also have a signiﬁcant role to play in
nurturing them. “At KTH in Stockholm, we
have
employed
a
scheme
called
‘Greenhouse Labs’. We’ve rebuilt our
facilities to create small laboratories which
start-up companies can hire, allowing
them to utilise facilities, staff and students.
This helps to connect the university with
industry, but also allow students to apply
their novel ideas in business contexts.”
WOBAMA’s seeds of knowledge, it seems,
are already primed to germinate and
ﬂourish in the commercial world.

+
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MAIN CONTACT

Professor Monica Ek
Monica Ek is professor in wood
chemistry and head of division
8PPE$IFNJTUSZBOE1VMQ
5FDIOPMPHZBU,5)3PZBM*OTUJUVUF
of Technology, Sweden, and
works primarily with natural
products chemistry and polymer
chemistry. She has participated in
national and international projects
targeting wood biorefinery
processes and cellulose chemistry.
She is coordinator of the present
project Wobama

Contact:
Tel: +46 8 790 6000
Email: monicaek@kth.se
Web: www.kth.se/en/che/divisions/
woodchem/staff/professor-monicaek-1.19113
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Support Actions
A recent EU regulation brought in to standardise control of ATMPs - medicinal products for human use, based on
gene therapy, somatic cell therapy or tissue engineering – has divided opinions. Although having had a mainly positive
effect, some within academia felt that the regulation had overlooked them and that the regulation was unclear in
points. We spoke to Martin Hildebrandt about Academic GMP, a project which aimed to investigate these issues.

Investigating the impact

of EU ATMP legislation

Not a pill, but also a medicinal product: A matrix seeded with epithelial
cells to replace a trachea (by courtesy of M. Lowdell, London)

Advanced

therapy
medicinal
products, or ATMPs, represent the
forefront of medical research, blurring
the lines between medicinal products
and medical devices. They are comprised
of cell-based therapies - gene transfer
medicinal
products,
cell-based
medicinal
products
and
tissue
engineered products - derived from
living human tissue which is then
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manipulated in such a way that it can
then be used in a therapeutic setting.
For instance, Dr Mark Lowdell of
University College London has recently
been focusing on a tissue engineered
product that has helped to make trachea
transplants
possible.
After
first
decellularising a donor windpipe,
leaving just the connective tissue,
Lowdell is then able to seed this

structure with cells from the recipient,
after which the trachea can be implanted
by surgeons without the normal issue of
immune rejection.
Another group of treatments which
comes under the label of ATMPs is
somatic cell therapy. For example, taking
stem cells from a patient’s bone marrow
and then injecting them into the patient’s
ischemic heart is thought to help to
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Class B Clean Room for the manufacture of Gene Transfer
Medicinal Products at TUMCells, Munich, Germany

repair the failing organ. This is known
as heterologous use - transferring cells
from one part of the body to the other for
therapeutic purposes.
Gene therapy makes up the ﬁnal group
of ATMPs, and in December 2008 a
regulation was put in place to deﬁne
ATMPs not only as tissues but also as
drugs. This has led to a rise in the
required safety standards needed due to
the more stringent regulations placed
upon drugs. However, for one reason or
another, this regulation failed to take
into account or even mention academia,
despite it being the main provider of
these therapeutic concepts and complex
drugs. Professor Martin Hildebrandt, a
haematologist at the Technical University
Munich, decided that this needed to be
investigated and so, together with a few
like-minded colleagues, started the
Academic GMP project.
“We set out on this project because we
wanted to give academic institutions a
voice,” says Hildebrandt. “With the rise
in genuine scientiﬁc interest in these
products, GMP facilities – places where
drugs are produced - are appearing more
and more in universities and public
hospitals. This has helped ﬁll the gaps in
which the pharmaceutical industry has
no interest; for instance, patients with
extremely rare diseases often require
these types of complex treatments, but
because there is very little money to be
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made from producing a medicine which
only ten or twenty people can use, the
industry will not produce it.”
Initiating the project by conducting a
Europe-wide survey among the nonindustrial facilities in the sector,
Hildebrandt and his colleagues were
aiming not only to build a comprehensive
map of the activity within this ﬁeld, but
also to gather people’s opinions on how
the recent legislation – Regulation (EC) No
1394/2007 – has affected the facilities.

“With the rise in genuine
scientiﬁc interest in these
products, GMP facilities
– places where drugs
are produced - are
appearing more and more
in universities and
public hospitals”
“The general consensus was that the
current legislation has in fact helped to
improve the situation in a number of
ways,” says Hildebrandt. “All of the EU
member states have been forced to address

the issue of manufacturing ATMPs, and
we are consequently seeing GMP facilities
arise in academic institutions and
hospitals throughout the EU.
“However, where we have seen real
problems has been in the harmonisation
of the regulation across the different
member states. As a regulation, it took
immediate effect at the moment it was
implemented, but what we have seen in
reality has ranged wildly, with some
countries taking it very seriously, others
simply disregarding it and all of them
interpreting it slightly differently.”
The disparity in interpretation of the
regulation between member states has
led to some almost farcical situations,
with certain examples being treated as
ATMPs in one country but not even
regarded as medicines in others. Indeed,
some member states accused academia of
being incapable of handling the
manufacture of such complex products
and denied its claim to produce them,
despite academia often having more
experience in the matter. With the
current buzzword coming out of Brussels
being “simpliﬁcation”, it would seem that
this regulation has failed in its attempt
to clarify how these therapies are
deﬁned, treated and manufactured.
Another main issue with the regulation
noted in the survey is its perceived
failure to involve academia, or even
recognise it as the main proponent of
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Colony forming unit (CFU)-GEMM, an early haematopoietic precursor cell
growing in vitro in different haematopoietic lineages
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Project Information
Project Title:
ACADEMIC GMP: The impact of Regulation
(EC) No 1394/2007 on the development
of Advanced Therapy Medicinal Products
(ATMPs) - an academic perspective
Project Objective:
Advanced Therapy Medicinal Products
(ATMPs), the next generation of complex
medicines, pose particular challenges to
medicines regulation. Regulation (EC) No
1394/2007 defines ATMPs and has been
designed to foster competitiveness while
guaranteeing the highest level of health
protection. We studied its impact on
Academic facilities, the main source of ATMPs.
Project Duration and Timing:
Starting September 2010, the project lasted
until May 31, 2013 (33 months)
Project Funding:
HEALTH 2010.4.2-6

ATMP development. Despite a fastgrowing network of GMP-compliant
academic/hospital units working at the
same standards as industry emerging
across the EU, these facilities cannot yet
have their products certiﬁed by the
European Medicine Agency as having
complied with the standards required by
the regulation. “We want to encourage
interaction between the pharmaceutical
industry and academia, and to do this we
need to deﬁne the point at which they
work together better,” says Hildebrandt.
Costs were also highlighted as an issue,
mostly related to GMP-grade starting
materials, the personnel required to run
a facility efﬁciently and in compliance
with current regulation, and to the
infrastructure
needed
for
aseptic
manufacture and proper quality control
of medicinal products. Although costs
are beneﬁcial when adequate standards
of quality are assured, a risk-based and
less costly approach could allow for the
manufacture of a certain product even
when GMP compliance is not entirely
maintained as long as the safety of the
product is not affected.
After having spoken to members of
European parliament about the issue,
Hildebrandt is aware that these types of
issues could be avoided with increased
participation of academic scientists in
political discussions. “These members of
parliament told us that the only people
who bother to turn up are the industry
representatives,” says Hildebrandt, “and
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that is one of the reasons why we
have ended up with this legislation
which is good in parts but too
industry-oriented.”
Academic GMP ofﬁcially ended in
May, and has succeeded in creating
a map of ATMP centres in Europe as
well as demonstrating the elements
of success for ATMP development.
Importantly, it has also brought
together
academia,
the
pharmaceutical
industry
and
regulators. The workshops and
conferences organised by the
Academic GMP consortium have
helped raise awareness to the
hindrances faced by researchers
and clinicians in this promising
medical ﬁeld.
AGORA, a recently approved FP7
project, will continue and expand
on the work accomplished by
Academic GMP. AGORA will focus
on “undertaking a series of speciﬁc
actions to address each of the
current unmet needs and critical
issues” that arose from the results
of the surveys conducted by
Academic GMP, and on “building a
network
of
academic
and
commercial
partners
working
together and individually to provide
a sustainable service, including
training and a document “toolbox”
for the development of new ATMPs
to clinical trial and their delivery
to commercial supply”.

Project Partners:
Lund University, Sweden (Stefan Scheding);
University of Newcastle upon Tyne, UK (Anne
M. Dickinson, Kim F Pearce); University College
London, UK (Mark W. Lowdell); Imperial College
London, UK (Jane Apperley); Medical School
Hannover, Germany (Eva Mischak-Weissinger,
Ulrike Köhl); University Hospital Regensburg,
Germany (Andrea Hauser, Matthias Edinger);
Medical University Vienna, Austria (Hildegard
Greinix, Nina Worel); Technical University
Munich, Germany (Martin Hildebrandt)

MAIN CONTACT

Martin Hildebrandt
Martin Hildebrandt is a Haematologist and
was in charge of GMP Facilities in Berlin
and Hannover before moving to Munich.
He is a member of the working group on
blood-associated infectious risks at the
Federal Ministry of Health, of the State of
Berlin’s ethics committee, and of several
professional societies.

Contact:
Tel: 0049-(0)89-4140-7810
Email: martin.hildebrandt@lrz.tum.
de; info@academic-gmp.eu
Web: www.academic-gmp.eu
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Support Actions
DigiBIC is a network of European leaders in research, innovation
support, industry and ﬁnance. The network was established during a
30-month project, and focuses on the deployment of technologies and
tools from applied research projects in cultural heritage, digital libraries
and preservation to the wider digital and Creative Industry sector

Creative technology
recommendations that are set
out in the DigiBIC Policy
report. Content circulation
and rights management is a
major policy issue. Efﬁcient
ways must be found to permit
new uses of creative content
to be established within
existing legal frameworks in
the short-term, as well as new
The DigiBIC team with Apple co-founder Steve
Wozniak at the recent EBN Congress in Derry
economic models to facilitate
easier SME access to emerging
The DigiBIC network supports the content and technologies.
deployment of the latest digital technologies
Innovative ways of encouraging SME
to SMEs in the Creative Industry (CI) sector.
participation in EU research activities
It provides companies with access and
require investigation. For example, open
hands-on technical support to cutting edge
innovation
approaches
or
speciﬁc
technologies developed in applied research
competitions and prizes might be organised
projects, offers dedicated demonstrations
at a European level, allowing SME players
and training on technological applications
to select and co-fund relevant research
and gives access to support services related
projects and have individual or collective
to intellectual property rights, ﬁnance and
access to the results of such research.
new business models. Researchers and SMEs
A radical overhaul of EU funded research
from all over Europe can upload details of
frameworks and processes is needed to
their technologies or services free of charge
ensure focus on exploitation of results. For
on the DigiBIC online platform and hence
example, more industry experts including
use it as a route to market for promoting
SMEs represented on evaluation panels,
their applications throughout Europe.
making marketable pilots mandatory for
At the core of the DigiBIC approach is a
applied projects, and a requirement to
basic concept of supply and demand. On the
involve professional innovation partners in
supply side, regional, national and European
projects with responsibility for identifying
leaders in research and innovation are
and rating (TRL) exploitable results to
encouraged to use the DigiBIC network to
bridge the gap between research and
deploy market-ready research results. On
commercialisation.
the demand side, the network engages
Improved support and incentives for
directly with end-users to understand their
researchers to commercially exploit their
technology requirements and capabilities
results are suggested. For example, one-toand to match these with any relevant
one entrepreneurship training for interested
technologies from the DigiBIC catalogue.
researchers, investment readiness coaching
DigiBIC was targeted with securing the
or bringing potential equity partners in
deployment of 100 technologies to SMEs. By
touch with research institutes at an early
the end, this target had been well surpassed
development stage of their project.
with over 140 technology deployments
In response to the high level of SME
ﬁnalised with more than 100 SMEs across
interest in exploiting existing research
Europe. DigiBIC also supported the start up
results in 3D applications and tools, the
of a successful spin off company – Mix
consortium prepared a report to identify
Genius – commercialising technology
challenges and opportunities in 3D graphics
outcomes from several research projects.
with potential for short to medium term
The lessons learned in DigiBIC have led to
exploitation by SMEs. This and the policy
the preparation of a number of policy
report are available on the website.

AT A GLANCE
Project Information
Project Title:
DigiBIC
Project Objective:
The DigiBIC Creative Industries
Network unites leaders in research,
innovation, industry and finance in
order to optimise deployment of
new ICT-based cultural and memory
preservation services.
Project Duration and Timing:
Three years,
December 2010 to May 2013
Project Funding:
Seventh Framework Programme,
€1,197,988
Project Partners:
European Business and Innovation
Centre Network – Belgium; FraunhoferGesellschaft zur Forderung der
angewandten Forschung e.V. –
Germany; Queen Mary And Westfield
College, University Of London
- United Kingdom; Asociacion para
la Gestion del Centro Europeo de
Empresas e Innovacion de Burgos
–Spain; Technoport – Luxembourg;
Bic Lazio Spa – Italy; Institut National
de l’Audiovisuel – France; Coventry
University Enterprises Limited - United
Kingdom; Memnon Research &
Development – Belgium; Stichting
Nederlands Instituut voor Beeld en
Geluid – Netherlands; Cordia AS –
Slovakia; Bay Zoltan Nonprofit Ltd. for
Applied Research - Hungary

MAIN CONTACT
Margaret Mulligan
Margaret Mulligan managed the
DigiBIC project for the European
Business and Innovation Centre
Network (EBN) in Brussels. She is in
charge of a range of other EU-funded
projects in the creative industry sector
including Europeana Creative (www.
europeanacreative.eu) and Cluster2020
(http://www.howtogrow.eu/ecia/
project/cluster2020/).

Contact:
Tel: +32 2 761 10 86
Email: margaret.mulligan@ebn.eu
Web: www.digibic.eu
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Support action
High performance computing (HPC) and distributed computing are integral to many research sectors - and
applications continue to diversify and expand. Collectively known as e-science, computing resources can
be linked and shared by scientists across disciplines and national borders. To raise awareness of e-science, a
dedicated team called e-ScienceTalk has been relating its achievements to a wider, non-specialist audience.

Communicating the successes
of EU e-science research

As cutting edge science becomes ever
more dependent on intensive data
harvesting and analysis, computing’s
potential to change our world has never
been so pronounced. HPC and computing
e-infrastructures, such as grid and cloud,
comprise a fundamental part of the EU’s
‘Horizon 2020’ ambitions, which aspire to
render the territory as a bastion of scientiﬁc
excellence. The beneﬁts are partly
commercial, but can also help to directly
improve the welfare of EU citizens by
supporting science which tangibly connects
with their daily lives. This could lead to
such things as new pharmaceuticals, a
better understanding of the environment
and also address the digital divide between
richer and poorer countries.
Realising this aim necessitates greater
levels of engagement, which can encourage
specialists to reconsider the relevance of
e-science to their own ﬁelds. “Currently,
you can only ask certain questions in
particular disciplines, depending on the
limitations of the IT systems,” says
Catherine Gater, project coordinator of
e-ScienceTalk, a venture committed to
championing the beneﬁts of shared
computing resources. “However, if you
obtain the means to analyse information
where it’s generated or gathered, perhaps in
real time, that can redeﬁne the way the
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science itself is undertaken. You can ask
bigger questions, in new ways.”
Part of e-ScienceTalk’s brief is to help
potential users to appreciate the gamechanging assistance HPC and e-science can
provide. Initiated in 2010, e-ScienceTalk’s
aims are to communicate the successes of
computing e-infrastructures which have
been funded by the European Commission.
Nine workers support the project, across ﬁve
EU sites, including Switzerland’s CERN, the
European Grid Infrastructure (EGI) in the
Netherlands, design company Andre-Pierre
Olivier, Queen Mary University London and
Imperial College London in the UK.
Offering an alternative to dense, jargonladen discourse which can exclude the
uninitiated, e-ScienceTalk provides a hub
around which a number of different
outreach and communications activities
can connect with a general audience. As
the team’s website states, “the blurring of
boundaries
between
grids,
clouds,
supercomputing networks and volunteer
grids means that a clear consistent source
of information aimed at non-experts is
now more important than ever.”
“In the future, we’re aiming to bring
onboard more of the big research
communities, such as the humanities, who
are not necessarily traditional users of
computer power,” explains Gater. “But even

now, there are many projects which exploit
data mining, or perform linguistic analysis
on documents for example, who could
beneﬁt from the facilities the grid can
provide. We’re also helping smaller, less
structured communities to scale up their
work and pose new questions. We expect
that our contribution to Horizon 2020 will
be to foster both innovation and excellence
in the sector throughout the EU”.
One means of achieving this ambition is
International Science Grid This Week
(iSGTW) – a weekly free online publication,
jointly created by e-ScienceTalk and their
partners, CERN, with support from the
National Science Foundation in the US.
Issued to 8000 subscribers, the online
journal receives signiﬁcant numbers of
additional web and social media hits.
“iSGTW discusses topics such as climate
change modelling, environmental modelling
and the life sciences, focusing on studies
reliant on intensive computing,” explains
Gater. Recent coverage examines how HPC
can assist in assessing the physics of our
DNA, and features a report from a prestigious
event on the computing calendar – San
Diego’s Extreme Science and Engineering
Discovery Environment (XSEDE).
Regularly attending such gatherings, the
team are typically approved as ofﬁcial
media partners and also operate in the role
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of correspondents. “Bloggers report live from
these forums, and generate content in the
form of video demos and interviews, which
are hosted online,” describes Gater. These are
subsequently distributed via peer-to-peer
transmission, and mainstream channels. “A
video of a robot we captured at a Future and
Emerging Technology (FET) conference in
Budapest eventually appeared on the website
of a prominent UK newspaper – thus gaining
around 200,000 hits,” she illustrates. “The
blog not only helps to feed into iSGTW
articles but is also an important means of
creating links with social media, and the
wider scientiﬁc community.”
Targeting senior policymakers, the team
also issues regular brieﬁngs, which
summarise sector developments. Distributed
via a subscription list and within the EUC, in
association
with
policy
body
the
e-Infrastructure Reﬂection Group, the texts
interview senior experts and highlight
prominent ‘hot topics’. These offer insightful
primers, which introduce major IT research
themes such as Horizon 2020, security
issues, and the growing challenges of
managing ‘big data’.
A portfolio of websites - GridCafé, GridCast
and GridGuide – also interlink with the web

transferred by data centres,” says Gater. “It’s
a fascinating snapshot of grid activity at a
particular instant. Much of this activity is
linked to CERN, but the tool also connects to
another website, GridPort, so local users can
see how these operations link back to local IT
centres and learn about their work.
“Resources on the grid can be pooled and
interlinked. Although they may function
heterogeneously, collaborations allow data to
be processed across borders, transcending
regional
limitations.”
One
celebrated
breakthrough recently assisted by such a
partnership was the discovery of the Higgs
Boson. “The grid signiﬁcantly helped the
scientists working on the project to process the
petabytes of data produced by the Large
Hadron Collider. Using this production
infrastructure over ten years enabled them to
make signiﬁcantly faster progress,” says Gater.
Disseminated
by
e-ScienceTalk,
such
multinational
undertakings
can
be
comprehensively co-ordinated, which offers
several advantages to participants.
“Usage of grid-based e- infrastructures is
free at the point of use for researchers,”
enthuses Gater. “They don’t peer review, or
select
work.
Typically,
to
obtain
supercomputing facilities, you’d need to go
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Project Title:
e-ScienceTalk
Project Objective:
e-ScienceTalk brings the
success stories of Europe’s
e-infrastructure to a wider
audience. The project coordinates
the dissemination outputs
of EGI and other European
e-Infrastructure projects, ensuring
their results and influence are
reported in print and online.
Project Duration and Timing:
35 months,
1 Sep 2010 – 31 July 2013
Project Funding:
1.3 million Euros, FP7 EC funding,
INFSO-RI-260733
Project Partners:
EGI.eu, Queen Mary University of
London, Imperial College London,
Andre-Pierre Olivier and CERN.
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The e-ScienceCity website uses a virtual world environment to bring e-science to life

Catherine Gater

hub e-ScienceCity, offering perspectives on
news and novel topics. GridGuide serves a
practical function, offering a handy portal for
newcomers to gain awareness of the different
components of the grid and some of the
expertise and facilities available. Covering
several facets of ‘big computing’, the interface
displays videos, factoids and science
information, highlighting the capabilities of
proﬁled institutions.
Linked to this is an additional feature, the
‘real time monitor.’ “Developed by the UK’s
grid computing organisation, GridPP, the tool
allows users to discern, in nearly real time,
computing jobs which are being processed or
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through a peer review panel, even if research
funding was already awarded. However, this
is an open resource, available at a click to
anyone who’s already got funding”. And, she
adds, the possible applications of the
technology are virtually limitless.
“The data deluge has irrefutably begun.
Many more communities are outgrowing
their institutional clusters, and becoming
reliant on HPC, cloud and so on. The grid is
also expanding, and collective exploitation
of its resources offers the global science
community a way to consolidate and
determine the most productive uses for these
incredible tools”.

Catherine studied Materials
Science at Oxford University
and Science Communication
at Imperial College and has
worked in museums and
communications. Catherine
worked for the Enabling Grids for
E-sciencE project at CERN before
joining EGI.eu in the Netherlands
as Deputy Director and
e-ScienceTalk project coordinator.

Contact:
Tel: 00 31 6 30372738
Email: Catherine.Gater@egi.eu
Web: www.e-sciencetalk.org
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Industry
The Open Garments initiative aims to up the game of Europe’s fashion industry as it faces increasing
competition from the Far East. Project manager, Dieter Stellmach explains how they have been
developing a customised clothing framework that, he claims, will boost customer satisfaction and
improve the stability of Europe’s SMEs.

Tailoring a customised clothing

concept to European industry
Smaller players in Europe’s Textile and
Clothing Industry may struggle to compete
with the mass production of cheaper
products from developing countries.
However, the Consumer Open Innovation
and Open Manufacturing Interaction for
Individual Garments project (Open
Garments) is working towards a unique
concept it claims will bolster Europe’s
position in the global marketplace.
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With a €3.61m injection from the
European Commission, the idea of the
project is to create ‘added value’ for
global customers by developing a
customised clothing framework across
the continent.
Open Garments is an initiative of a
consortium consisting of technology
providers, research organisations and
industrial partners from eight European

countries. Based on an adapted concept of
‘Open Innovation’ (OI) the consumers are
interacting with different stages of the
value creation chain, empowering them to
be not only buyer, but also to act as retailer
or as co-designer for their individualised
garments through web-based virtual
communities and on-line business.
The individualisation comprises not
only the garment style and size, but also
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the fabric pattern and accessories like
cuff-links, buttons or even rings.
Inspired by the boom of online social
networks, customers can share their designs
across this online community, explains
project coordinator Dieter Stellmach from
DITF-MR, one of the ﬁve research
organisations working on the project.
Through a concept called ‘Open
Manufacturing’ (OM), the textiles and
garments are produced by ﬂexible
Microenterprises operating in dynamic
production networks across Europe.
Specially developed Open Garments tools
are used in production of the item to ensure
production is rapid and cost effective.
Demand for customisation

Europe’s Textile and Clothing Industry
can no longer ignore the phenomenon of
user empowerment, says Stellmach.
Today, individualisation is considered a
necessity, with customers used to
customising their own music and facebook
pages. According to Stellmach, consumers
are willing to spend 5 to 10 per cent more
on a individualised, self conﬁgured,
partly also made-to measure product.
However, service-orientation with a
fully working infrastructure is required
if a customised clothing concept is to ever
sprout legs in Europe. This is the overall
goal of the 5.17m project, to develop a
Manufacturing Service Provider (MSP)
Business Model to coordinate, support
and manage the OI and the OM network.
For the OI community, the MSP will
provide and manage services such as
basic garment models for design,
conﬁguration and order of the garment,
for sharing and improvement of design
and for selling the item. The MSP will
also manage the OM network, which
involves services for the Microenterprises
such as accounting, production planning,
tracking and tracing.
By overlooking an interface between the
OI community and the OM network, the
MSP will also manage orders, production
resources and co-ordinate production and
logistics processes through a Service
oriented Architecture (SoA) platform and
related services.
Online communities

Over its three-year research period from
2008 to 2011, the project has implemented
and tested social networking and
manufacturing technologies in real
industrial environments to develop the
MSP and its tools.
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During the ﬁrst stages of the project,
researchers built up a framework for the
web-based communities. A pilot community
base was created, drawing in over 300
members between months 9 to 30. This
enabled an analysis of the virtual
community structures for OI, explained
Stellmach. It identiﬁed the technical,
functional and sociable set-up stages, as
well as the identifying target group members
and the power users in different groups.
Rules to guide and manage the online
community and the ﬁxing of a code of
conduct were also constructed. A set of user
requirements was drawn up to direct the
community structuring, launch and also to
guide the platform’s technical set-up.
Other lines of research focused on the
development
of
exclusive-web
functionalities for determining personalised
garment sizes, without body scanning or
measurement tape. One method that was
developed calculates sizes out of a few
personnel characteristics, compiled of
speciﬁc questions that are completed over
the internet.

AT A GLANCE

Dieter Stellmach
Dieter Stellmach has graduated
in Technical Cybernetics at the
University of Stuttgart. Working since
1986 at the Centre for Management
Research of the DITF Denkendorf, he is
as senior project manager responsible
for the research areas production
and supply chain management, as
well as for project development.
His expertise covers e-business and
innovation management, as well
as supply chain management, with
one focus to operations research
and simulation, for all industries
processing fibres and textiles.
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Project Title:
Open Garments: Consumer Open
Innovation and Open Manufacturing
Interaction for Individual Garments
Project Objective:
The objective was to empower the
consumer as designer, producer and
retailer for individualised garments by
(1) taking the creativity and the
willingness of consumers by means
of web-based virtual communities of
individuals,
(2) adopting and integrating (mainly)
existing digital technologies
for design and production of
individualised garments in a
framework of Open Innovation
and (a new concept of) Open
Manufacturing, and

One research group used augmented
reality to enhance preference ﬁtting and
product perception of a virtual ring. But
although the technology clearly worked for
rigid objects, Stellmach said the technology
was unlikely to be rolled out to all garment
types. “An object like a ring will not change
shape, which makes it ideal to present on
screen. This will be hard to achieve with a
ﬂuid, shape-ﬂexible object like a shirt.”
Digital production technologies

Following research phases involved the
integration and adoption of digital
production technologies such as Digital
Textile Printing (DTP) and Additive
Manufacturing. Such technologies can help
small manufacturers overcome major
stumbling blocks such as high costs and time
efﬁciency. For example, with DTP
technologies the smallest amount of textile
fabrics can be printed to produce the material
for one individual garment, with an efﬁcient
use of ink. Individual decorative print
designs can be scanned onto a computer,
printed and the garment can then be
engineered and produced to those designs.
Research into these technologies has
provided Open Garments with new
methodologies on how to simplify the
engineering and conﬁguration of made-tomeasure clothes, rendering certain fabrics
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for example. The project has also developed
a quality management system, including
elements such as colour reliability measures
and ﬁle standards for image ﬁles.

(3) turning this into a new MSP
concept for SMEs with an appropriate
on-line business model and tools,
which serves, coordinates, and
manages the Open Innovation
consumer community and the Open
Manufacturing network

Project Duration and Timing:
3 years, September 2008 to
August 2011

Future goals

With the research phase of the project
ﬁnalised in 2011, Stellmach said Open
Garments has come far in its development
of an OI and OM integration platform. But
realistically it will be a while until a full
working supply chain is up and running
in Europe, he says. The Open Garments
team are now working towards a
consolidation of a SoA and a lot more
effort is required in order to get closer to
the market.
The latter can be achieved by getting
more Microenterprises to join the
network, by demonstrating the concept’s
economical viability and the stability it
can provide for European business.
However, this can be challenging, he
says. Although many SME managers are
quite modern and technology-focused, it
is hard to introduce such new challenging,
but promising concepts in industry. But,
in maybe two years’ time Stellmach says
there should be quite a concrete MSP
framework in place, with SMEs onboard
forming a fairly solid network of
Microenterprises across Europe.

Project Funding:
European Commission, DG Research,
7th FW, NMP
Project Partners:
DITF-MR Denkendorf (DE), Bivolino.
com (BE), KHLim (BE), ColorTextil
(DE), FartPol (PL), TNO (NE), Ergosoft
(CH), Centexbel (BE), MaxJuwelier
(NL), Platico (TUN), Androme (ES),
Uni Hasselt ( BE), TXT eSolutions (IT),
Boondoggle (NL).

Contact:
Tel: +49 711 9340 418
Email: Dieter.stellmach@ditf-mrdenkendorf.de
Web: www.open-garments.eu
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Biology
Understanding the nuances of the ﬁendishly complex systems of biochemistry can be frustrating and counterintuitive,
but at the same time fascinating – ask anyone studying them. Research into the serine protease HTRA1 has implicated
it as a factor in a number of diseases in both a positive and negative light. New research from the CABMM, University
of Zurich, has been exploring the role of this enigmatic protease in age related bone disease.

Enzyme linked to age-related
bone disease
“Our

research started out as an
investigation into the role of HTRA1 in the
regulation of stem cells isolated from the
bone marrow in terms of their ability to
differentiate,” says Dr Peter Richards. “Stem
cells are multipotent, meaning they have
the potential to turn into various different
cell types. In osteoporosis, one of the
theories is that the stem cells within the
bone marrow are turning into fat cells
rather than bone cells. This presents many
problems such as loss of bone stability,
inﬂammation and dysregulation of
processes within the bone.”
Richards and his team ﬁrst discovered the
ability of HTRA1 to alter the differentiation
of stem cells quite by accident while
playing around with its expression levels
in isolated human stem cells. When the
gene coding for HTRA1 was completely
eliminated, the stem cells showed reduced
ability to turn into bone and an increased
ability to turn into fat, a similar state of
dysregulation that you would expect to

ﬁnd in an osteoporotic patient. “This
caught our attention, and subsequent tests
showed that by adding more HTRA1, we
could achieve the opposite effect.
“We then took things further and started
having a look at some of the other proteins
involved in osteogenesis. There are a

found that BSP2 is in some cases thought
to stimulate the differentiation of stem
cells into bone.”
From the face of it this seemed like a
perfectly logical scenario; HTRA1 was
enhancing BSP2, which was in turn
enhancing the formation of bone.

“I think this is the reason why it is such an
interesting topic of study; nothing is black
or white in the world of HTRA1!”
number of these proteins found in the
matrix of bone which help the process of
mineralization. We found through various
expression assays that when we added
HTRA1, we actually enhanced the
expression of one of these proteins, BSP2.
We then consulted the literature and

However, the next step of the investigation
threw something of a curveball to the
researchers. Going back to the culture
system, they ﬁrst allowed the cells to
differentiate into bone cells, added
HTRA1 and then used immunoﬂuorescence
labeling to track what was happening to

HTRA1 protein levels are increased during bone regeneration of mouse femora at
28 days following osteotomy. Positive staining for HTRA1 (brown) is identiﬁed in
sites of active bone formation
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the BSP2 protein. To their great surprise,
it appeared that HTRA1 had completely
eradicated any trace of the BSP2 protein.
After running extensive further tests,
Richards and his team conﬁrmed that
HTRA1 was indeed digesting the BSP2
protein. “We were a bit stumped at this
point, because HTRA1 was simultaneously
enhancing the expression of BSP2 while
also completely destroying it. We decided to
look deeper into the literature, and
eventually found that BSP2 has also been
shown to inhibit mineralization.”
Using tissue sections from a mouse femur
in which a fracture had been deliberately
induced and then allowed to heal, Richards
found through immunostaining techniques
that the HTRA1 protease is found in the
bone only when it is healing, suggesting a
functional role in bone regeneration.
Further staining showed that HRTA1 and
BSP2 were found colocalised in areas of
newly regenerated bone, suggesting a
functional interaction.
“The scenario we came up with was that
HTRA1 was removing the BSP2 protein,
thereby allowing various processes to
become enhanced, but at the same time
causing the cells to upregulate BSP2
expression in order to replace it.
“This is as far as we have got with the
mechanism, but of course there are a
number of other proteins which may be
involved. BSP2 is a member of a family of
specialised
matrix
proteins
called
SIBLINGs, a group of ﬁve proteins which
show very similar structural qualities and
functional roles. It seems that HTRA1 may
be targeting these particular proteins, and
so we are now starting to look at some of the
others aside from BSP2.”

Osteoporosis is a bone disease in which
the bone mineral density is reduced, bone
microarchitecture deteriorates and the
amount and variety of proteins in bone are
altered. In mice, it has been shown to be
reliant on stem cells in the bone marrow.
Due to the effect that HTRA1 has on the
differentiation of these stem cells, it has
potential use in the future as a therapeutic
target or even a biomarker. Richards and his
colleagues are now beginning tests on
osteoporotic patients, analysing their stem
cells and blood serum in the hope of
identifying potential targets for inhibition
of the disease.
HTRA1 continues to bewilder researchers
all over the world with its ambiguous role
within the body. “There has always been a
fair amount of interest in HTRA1 in the
medical world,” says Richards. “Previously,
it was found that if it was upregulated
within tumour cells then they would stop
dividing. This caused a huge amount of
excitement within the research world and
caused a ﬂood of papers to be published on
the possible ways that HTRA1 could be
regulated within the tumour cells.
“However, more recently the focus has
turned towards its role in age-related
macular degeneration, the leading cause of
blindness within the Western world. A lot of
research from Japan has been suggesting
that it is related to the disease in a negative
way. It is already known that it has a
negative effect on rheumatoid arthritis and
osteoarthritis, but at the same time it has
been shown to have positive potential in
cancer and Alzheimer’s.
“I think this is the reason why it is such an
interesting topic of study; nothing is black
or white in the world of HTRA1!”

+

AT A GLANCE
Project Information
Project Title:
Regulation of Osteogenesis by HTRA1
Project Objective:
To examine the effects of HTRA1
on the osteogenesis of human
BMSCs and matrix mineralization by
differentiating bone-forming
cells with an aim to establishing a role
for HTRA1 in bone formation
Project Duration and Timing:
3 years; 2009 - 2012
Project Funding:
Swiss National Science Foundation;
CABMM Start-up Grant;
Forschungskredit of the University of
Zurich; Novartis Foundation, formerly
Ciba-Geigy-Jubilee-Foundation;
Uniscientia Foundation.
Project Partners:
Prof. Michael Ehrmann
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Peter J. Richards
Peter J. Richards was born in
Australia, and studied immunology
at the University of Wales College
of Medicine, UK where he received
his doctoral degree in 1998. He is
currently Head of the Bone and
Stem Cell Research Group and also
Scientific Director of the CABMM in
Zurich University, Switzerland.

Contact:
Tel: +41(0)44 635 3801
Email: Peter.richards@cabmm.uzh.ch
Web: www.cabmm.uzh.ch/index.html

HTRA1 protein is increased in osteogenic mouse adipose-derived
stromal cell (mASC) spheroids. Immunoﬂuorescence images of
HTRA1 (red) and DAPI (blue) in parafﬁn wax sections of osteogenic
mASC spheroids.
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Biology
Utilising a mechanism used in the adaptive immune system of bacteria, Emmanuelle Charpentier of
Umeå University and the Helmholtz Centre for Infection Research has devised a new tool for genomic
editing that has caught the attention of the wider scientific community, and which has potential
applications in biotechnology and medicine.

In a 1987 paper, researchers at Osaka
University described an unusual segment of
DNA consisting of short, directly repeating
nucleotide sequences ﬂanked by short
unique segments. At the time, this was an
innocuous side-note in a paper about a
bacterial enzyme, and the researchers

stated that ‘the biological signiﬁcance of
these sequences is unknown.’ However, as
it turns out, this was the ﬁrst step on a road
to discovering a groundbreaking new tool
for genetic manipulation.
Twenty six years later, the ﬂoodgates have
opened in the scientiﬁc community. A

Genomic scissors
created from bacterial
immune system

constant stream of papers has been appearing
in prominent journals espousing the merits
of what is known as the CRISPR-Cas system
as a simple and versatile tool for genomic
editing. At the heart of the breakthrough are
Professor Emmanuelle Charpentier and her
students Elitza Deltcheva and Krzysztof
Chylinski from Umeå University, Sweden and
her collaborators Professor Jennifer Doudna
and Dr. Martin Jinek at the University of
California in Berkeley, USA.
“Our discovery stemmed from our interest
in a family of small regulatory RNAs in
bacteria,” says Charpentier. “While looking
for these, my laboratory came across an
RNA, which we named tracrRNA, that was
involved in the immune system of the
bacteria against invading genomes.”
Charpentier and her laboratory were
looking at part of what is known as the
CRISPR (clustered regularly interspaced
short palindromic repeat) system. This is an
adaptive immune system present in bacteria
and archaea that integrates short DNA
fragments from viruses and plasmids into a
speciﬁc area of the host cell genome, allowing
the host to remember the genetic ﬁngerprint
of invaders and then destroy the DNA that
these invaders implant inside of its own cells.
“My laboratory had found an endonuclease,
Cas9, which was guided by a two-RNA
structure that could induce site speciﬁc

AT A GLANCE
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Prof. Emmanuelle Charpentier
Emmanuelle Charpentier is Professor
at the Hannover Medical School
and Helmholtz Centre for Infection
Research, and Alexander von
Humboldt Professor in Germany,
and Associated Professor at the
Laboratory for Molecular Infection
Medicine Sweden (EMBL Partnership
for Molecular Medicine) at Umeå
University in Sweden.
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cleavage of the invading DNA,” says
Charpentier. “What was particularly
interesting was that the guide RNA was
displaying very similar behavior to miRNA
and siRNA, the agents involved in RNA
interference in eukaryotic cells.”
This ﬁnding intrigued the scientists, and
they began to read around the subject a little
more. RNA interference is the biological
process by which RNA molecules inhibit gene
expression, and siRNA has been used in the
past as a genetic tool to silence genes of
interest, albeit with varying degrees of
success. What excited Charpentier and her
colleagues was that any molecule that was
acting similar to siRNA might also have the
potential to be used in a similar manner.
In recent years, interest in genome editing
has mushroomed with the advent of
techniques using site-speciﬁc nucleases
such as TALENs, ZFNs and meganucleases.
These technologies can introduce breaks in
the DNA at speciﬁc sites, allowing for gene
disruption or gene displacement but, despite
being successfully used in various hosts,
are held back by various limitations, of
which the most signiﬁcant is the time and
cost requirements of developing such
engineered, customised proteins for each
desired target sequence.

AT A GLANCE
Project Information

speciﬁc DNA cleavage with this
tool in their own model
organisms, and it has proven to be
effective in human cells, zebraﬁsh, mice,
bacteria and yeast.
The potential of this system is huge,
allowing the ability to study genetics in
ways that were previously impossible. For
example, if there were three changes in or
around a gene that might cause a disease, it
would be difﬁcult to study them directly
using current methods. Now, however, one
could take a cell from someone who has had
their genome mapped and create an induced
pluripotent stem cell (a cell that behaves
similar to those in embryos), and then use
the CRISPR-Cas system to edit the three
changes. Researchers would then be able to
compare this cell to a cell without those
speciﬁc changes – an incredibly useful
thing to be able to do in terms of creating
new medicines, to give one example.
Genome engineering using the CRISPRCas system promises to have broad
applications in synthetic biology, direct and

“Our discovery stemmed from our interest in a
family of small regulatory RNAs in bacteria”
Realising the potential of their discovery,
the researchers published their ﬁndings in
the journals Nature and Science, and very
quickly the scientiﬁc community took notice.
“The piece published in Science was the ﬁrst
to suggest that the CRISPR effector enzyme
Cas9, guided by dual-RNAs for site-speciﬁc
DNA cleavage, might be used for RNAreprogrammable genome editing,” says
Charpentier. “The signiﬁcance of this was the
idea of a system in which the RNA – relatively
easy to manipulate - determined the point at
which the DNA would be broken.”
In bacteria, the Cas9 protein is guided by
two distinct RNA transcripts, crRNA and
tracrRNA. This paper showed that this dual
RNA could be reconﬁgured as a single-guide
RNA (sgRNA), including sequences sufﬁcient
to programme Cas9 to introduce doublestranded breaks in target DNA. Numerous
papers have now been published from
researchers all over the world who were keen
to see whether they could achieve site
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multiplexed perturbation of gene networks,
and targeted ex vivo and in vivo gene
therapy. Future challenges will be to
analyse and address possible off-target
effects and improve the efﬁciency and
speciﬁcity of the system. In this regard, it
will be important to compare CRISPR-Cas
with existing genome-editing tools.
In addition to genome editing, this approach
offers the exciting possibilities of
transcriptional gene silencing using an
inactive Cas9, or engineering Cas9 to have
new functions, such as transcriptional
activation. The discovery and application of
bacterial systems, such as restriction
enzymes and thermostable polymerases,
have revolutionised molecular biology in the
past. With RNA-guided Cas9 enzymes,
bacteria now offer a versatile tool for
rewriting genomic sequence information
that has the potential to reshape the genome
engineering landscape in biotechnology and
medicine.

Project Title:
CRISPR-Cas9: Full title: Genomic
scissors created from bacterial
immune system
Project Objective:
The project objective was to decipher
the molecular mechanism by which
proteins target and cleave invading
genomes in CRISPR-Cas mediated
bacterial adaptive immunity.
Project Duration and Timing:
The project started in July 2008
and ended in July 2012: a total of
4 years. Research on the project
is still continuing in Emmanuelle
Charpentier’s laboratory.
Project Funding:
The project was funded by the
Swedish Research Council (grants
K2010-57X-21436-01-3, K201357X-21436-04-3 and 621-20115752-LiMS) (Sweden), the Kempe
Foundation (Sweden), Umeå
University (Sweden), the Austrian
Science Fund (grants P17238-B09 and
W1207-B09) (Austria), the Austrian
Agency for Research Promotion
(grant 812138-SCK/KUG) (Austria),
the Theodor Körner Fonds (Austria)
and the European Community (FP6,
BACRNAs-018618). The current
research in Emmanuelle Charpentier’s
laboratory is also funded by the
Helmholtz Association and Humboldt
Foundation in Germany.
Project Partners:
Elitza Deltcheva, Krzysztof Chylinksi
and Ines Fonfara (Emmanuelle
Charpentier’s Laboratory, The
Laboratory for Molecular Infection
Medicine Sweden, Umea University,
Umea, Sweden; Helmholtz Centre for
Infection Research, Hannover Medical
School, Germany);
Martin Jinek and Jennifer Doudna
(University of California, Berkeley, USA)

Contact:
Tel: 49 531 61815500
Email: emmanuelle.charpentier@
helmholtz-hzi.de
Web: www.helmholtz-hzi.de/de/
forschung/forschungsschwerpunkte/
bakterielle_und_virale_
krankheitserreger/regulation_in_der_
infektionsbiologie/e_charpentier/
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Biology
Our heartbeats are a constant in our lives that we very much rely upon, and variations from the standard
pattern can range from the benign to the deadly. In order to understand these unwanted changes in
rhythm, researchers from the University of Copenhagen have been pushing the boundaries of proteomics
to precisely map out the way in which every contraction of the heart is generated at a molecular level.

Proteomics and
cardiac arrhythmia
The human heart beats approximately
100,000 times a day, and the stable rhythm
of these heartbeats is essential for
maintaining systemic blood circulation,
ensuring the delivery of oxygen and
nutrients as well as removing carbon dioxide
and waste products from the body. These
contractions of the heart muscle are
controlled by synchronised electrical
impulses. Abnormalities in the generation or
propagation of these impulses are called
arrhythmias, and can range from harmless
extra beats to lethal electrical storms, known
as ﬁbrillations.

54

Understanding cardiac arrhythmias
rests upon a detailed insight into the
molecular mechanisms that regulate the
electrical activity of the heart, and this is
the basis of new research taking place at
the University of Copenhagen. “As a
starting point, we focused on a number of
proteins that are known to be important
in regulating heart contractions,” says Dr
Alicia Lundby. “In order to understand
what controls the beating of the heart,
you have to understand the electrical
impulses that cause them, and these
impulses are mediated by the ion

channels, receptors and other proteins
that we are looking at.”
Taking evidence from traditional genetic
investigations in which single factors have
been linked with cardiac disorders, Lundby
and her colleagues’ work involves mapping
out the proteins that form complexes with
proteins known to be associated with
cardiac disorders. “If you have a protein x
and it’s known that this protein is very
important for cardiac function, you can
then ﬁnd ten other proteins that modulate
protein x, and you are likely to identify
important regulators of the heart within
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these ten proteins. That is the basic thought
behind our experimental approach.”
The experiments are mainly based around
proteomics, in particular an advanced new
approach developed in the laboratory that
has made it possible to measure proteins
from tissue samples. Using this technique,
the researchers hope to identify which
proteins are in complex with the critical ion
channels in cardiac tissue. Furthermore they
are also looking to identify and map out
signalling cascades within the heart.

“As a starting point,
we focused on a
number of proteins
that are known to
be important in
regulating heart
contractions”
“The ion channels that mediate the
electrical impulses in the heart do not
function as isolated proteins, but instead are
part of larger protein complexes in which
their function is regulated by the other
proteins,” says Lundby. “We use proteomics
to clarify the constituents of these protein
complexes in cardiac tissue. Besides
interacting proteins, post translational
modiﬁcations, for instance phosphorylation,
can also regulate the function of a protein.
So in addition to investigating protein
complexes in the heart we also investigate
changes in protein phosphorylation in
cardiac tissue.”
One instance in which these new
approaches have proven a success for the
researchers in Copenhagen has been in an
ongoing study of Mendelian long QT
syndrome (LQTS). LQTS is caused by rare
mutations in genes important for cardiac
ion channel function. The QT interval is
the time between onset of ventricular
depolarization and end of ventricular
repolarization, and a prolonged QT
interval has been shown to be a risk factor
for sudden cardiac death and druginduced arrhythmias. “Genome-wide
association studies (GWAS) have been
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able to identify a number of loci in the
genome associated with QT interval
variation in the general population,” says
Lundby, “although for most of these the
causal genes remain unknown. This just
goes to show how little we know about the
molecular components driving cardiac
repolarisation.”
By
utilizing
the
information gained from the proteomics
experiments and combining these with
the GWAS data, the researchers in
Copenhagen are able to pinpoint new
genes and proteins important for cardiac
repolarisation.
In another recent study, the researchers
focused their attention on the proteins
targeted by beta-blockers. These drugs are
widely used to prevent cardiac arrhythmias
and treat hypertension, which is achieved by
inhibiting beta-adrenergic receptors (ßAR)
to decrease myocardial performance and
heart rate. ßARs initiate phosphorylationdependent signaling cascades, but only a
small number of the target proteins are
known.
“We
used
quantitative
phosphoproteomics to identify site-speciﬁc
in vivo phosphorylation changes in mouse
hearts in response to acute treatment with
beta-blockers or ßAR activators,” explains
Lundby. “Our results highlighted the
signalling pathways that we already knew
played a role in mediating the response, such
as PKA and CamKII, but we also identiﬁed a
number of other kinases not previously
linked to beta-adrenergic signalling.
“Our dataset is the ﬁrst analysis of
phosphoproteins regulated in vivo upon
stimulation of a seven-transmembrane
receptor at the organ level. The study
uncovers novel phosphorylation sites which
regulate myocardial contractility, and it
suggests new targets for treatment of heart
disease and hypertension.”
Using proteomics to unravel the hidden
links between proteins has never been done
in this manner before, and Lundby believes
that these methods will bear fruitful results
in the future. “I think the methodology of
mass spectrometry has evolved tremendously
within the last few years, and we are now at
a time when it is possible to use these
methods to investigate tissue samples, or in
our instance cardiac samples.
“With proteomics, one can look at the
global changes that take place in a given
organ of the body, and that is the direction
we will be moving in the future. There are so
many avenues that have opened up as a
result of these new ways of working, not just
in our ﬁeld but in any research that works at
the level of proteins.”
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Biology
The role of dietary fructose in the development of chronic diseases such as cancer, diabetes and heart
disease is a keenly debated issue, arising from the continuous increase in fructose in the diet over the
past few decades. Professor Luc Tappy explains the mechanism by which fructose can cause problems,
and the way in which he has been measuring its effect on the human body

Is fructose bad for your health?
We have all heard news stories detailing
the obesity “epidemic” that has swept the
globe, and indeed the prevalence of obesity
is on the rise, especially among children.
Levels of sugar intake are a big concern, with
high levels of sugar thought to play a
signiﬁcant role in the development of obesity
and obesity-related complications such as
diabetes and non-alcoholic fatty liver disease
(a build-up of fat within liver cells that can
lead to cirrhosis and hepatic failure).
Resting indirect calorimetry
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“The aim of our project is to assess the
mechanism by which fructose, one of the
major components of sugar, may contribute
to obesity and complications associated
with obesity,” says Professor Luc Tappy of
the University of Lausanne. “We study both
healthy and obese volunteers by changing
their dietary intake and then looking at
how their metabolism, insulin sensitivity
and hepatic fat content changes. It has been
quite well documented that you can

increase hepatic fat content by increasing
fructose consumption, even if there is not
an excess in energy intake.
“We are now doing studies that try to look
at this more practically. Metabolic diseases
can be easily reproduced when a patient is
given high levels of fructose, but this is at a
level much higher than what is normally
consumed. What we guess is that with a
more moderate fructose intake, there will be
some people who do not have any problems
due to factors in their environment that
protect them, whereas some may experience
an
enhanced
effect
because
of
environmental factors which may synergise
with fructose to produce a metabolic
disease. We also suspect that some genetic
factors, when present, may substantially
increase people’s susceptibility to fructose”
Tappy and his colleagues have already
identiﬁed exercise and protein intake as
very potent factors in negating the
deleterious effects of fructose, and are now
looking for factors that have negative
associations. “We plan to compare reﬁned
cereals with unreﬁned cereals, and also
want to investigate the association between
fructose and alcohol. Ideally, we would like
to look at all sugars, or even all nutritional
supplements, which might modulate the
hepatic metabolism of fructose.” The
researchers are also in search of genetic
variants which may modulate individual
responses to moderate fructose intake.
When carrying out these studies, either
with healthy volunteers or patients from
clinics, there are generally two groups
involved: one control group and one test
group. These will more often than not be two
dietary conditions, for example low fructose
and high fructose, or fructose and either low
or high alcohol. “Much care is taken to
standardise the diet and physical activity of
our subjects,” says Tappy. “They are invited
to our metabolic unit a few days before the
study begins, and are all fed the same and
made to exercise the same amount.”
There are a wide variety of metabolic tests
that can be performed on these patients.
Insulin sensitivity is measured with what is
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known as a hyperinsulemic euglycaemic
clamp, in which insulin is infused
intravenously and the increase in whole
body glucose utilisation is measured as an
index of insulin sensitivity. Test meals are
often provided to subjects who then have
several metabolic parameters monitored
after the meal is ingested. Tracer techniques
are used to obtain quantitative estimates of
speciﬁc metabolic pathways such as hepatic
glucose production, gluconeogenesis, or
lipid synthesis. A technique known as
microdialysis allows one to monitor
metabolism in skeletal muscle and
subcutaneous adipose tissue. Intrahepatic
fat and intramuscular fat are measured
using magnetic resonance spectroscopy.

It is also possible to induce mild versions
of metabolic disorders (which have no long
term adverse effects) which can be used to
screen and test drugs or nutrients that may
protect against metabolic diseases. “If for
instance someone from the industry comes
to us and says they’ve found a new sugar
which has no adverse effects, we can then
test that in this kind of manner. We can also
look at the effects of nutritional supplements
such as polyphenol extracts in this way,”
says Tappy.
In terms of the future, Tappy is clear that
there are enough existing pathways to
investigate for at least the next ten years.
“However, other goals will obviously arise
when novel metabolic pathways are
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“Ideally, we would like to look at all sugars, or
even all nutritional supplements, which might
modulate the hepatic metabolism of fructose”
“This sort of research will never give you
a complete answer,” says Tappy. “But when
you give nutritional recommendations or
prescriptions, it is important to provide
people with the right partition of nutrients.
For example, when you recommend total
carbohydrate intake, you also need to break
this ﬁgure down into complex and simple
carbohydrates, and to pay attention to
dietary ﬁbres, micronutrients and minerals.
The work we are doing helps add to the
knowledge base from which we can draw
these recommendations.”
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identiﬁed in cellular experiments. One new
possibility that has arisen recently is the
role of bile acids as metabolic signals. These
substances are secreted by the liver, and are
well known to play a role in the digestion
and absorption of lipids. Recent experiments
have shown that they can also modulate
lipid metabolism in the liver by activating
lipid oxidation. It is possible, therefore, that
nutrients which increase bile acids may
protect not only against fructose induced
metabolic disorders but against metabolic
disorders in general.”
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Lausanne and in Philadelphia. Since
2001, he has been a full professor
at the Department of Physiology
of Lausanne University. His studies
focused on nutrition and metabolism
in healthy individuals and in patients
with diabetes, obesity, organ
transplant and critically illnesses.
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scientific papers in international
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Biology
The nuclear pore complex is a vital piece of cellular machinery, acting as a sentinel between the nucleus
and the rest of the cell. This is a vital task, keeping genetic information from coming into contact with
other cellular components. While elucidating the structure of some of the proteins within the complex,
MIT researchers have made some rather curious discoveries about their properties

Gateway to
the nucleus
In eukaryotes,

genes are transcribed
from DNA into RNA in the nucleus,
whereas proteins are synthesised outside
the nucleus in the cytoplasm. The transport
of these molecules in and out of the nucleus
is essential for many cellular functions,
and to do this they need to be able to
traverse the double-layered nuclear
membrane. This highly controlled process
is facilitated by nuclear pore complexes
(NPC), vast protein assemblies that reside
in circular openings in the nuclear
envelope. As the gateways in and out of
the cell’s nucleus, these structures are of
central
importance
for
separating
transcription and translation, two of the
vital processes involved in gene expression.
Understanding the structure and function
of these nanomachines is the focal point of
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research at the Schwartz Lab, MIT. Each
NPC is made up of multiple copies of about
thirty different proteins known as
nucleoporins (or nups), with approximately
ﬁve hundred of these molecules making up
one NPC. Recent work led by Dr Kasper
Andersen, in which he sought to elucidate
the 3-dimentional structure of one of these
nucleoporins, Nup188, led to some
intriguing ﬁndings about its tertiary
structure (Andersen et al., eLIFE 2013).
In general the ﬁrst step when attempting
to determine the structure of a macromolecule is to form a crystal. Since the fulllength Nup188 did not crystallise, Andersen
and his colleagues instead crystallised two
large fragments of Nup188, determined the
structures of these fragments, and then
combined these with electron microscopy to

produce the likely structure of the fulllength protein. They found that Nup188 has
a structure that consists of stacked helices
and is more ﬂexible than other known
nucleoporins. Interestingly, this structure
was very similar to those of soluble nuclear
transport receptors.
“When you look at the tertiary structure
– that is to say, the atomic coordinates – of
Nup188, as well as the related Nup192, you
can see that they share some similarities
with nuclear transport receptors,” says
Andersen. “Nuclear transport receptors are
soluble molecules which bind to transport
cargoes, thus allowing them to pass
through the NPC. This similarity came as a
surprise to us, especially considering that
they are very different at the amino acid
sequence level.”
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The middle of the NPC is believed to be
ﬁlled by unstructured, highly repetitive
protein extensions containing numerous
(FG) phenylalanine-glycine repeats. These
FG ﬁlaments protrude into the central
channel of the NPC, creating a hydrogel
that forms the diffusion barrier of the NPC.
Nuclear transport receptors are able to
interact with FGs, pass through this
hydrogel and thus carry cargo across.
Although the transport mechanism is not
well understood, it is well known that the
ability of nuclear transport receptors to
bind to FG repeats is a critical part of this
nucleocytoplasmic transport.
“After seeing the structural similarities
between Nup188 and Nup192 and nuclear
transport receptors, we decided to see
whether there were also any functional
similarities preserved between the two. We
tested to see whether Nup188 and Nup192
were able to bind to FG repeats, and were
amazed to ﬁnd that indeed they could. This
not only sheds some new light on the
possible evolutionary origin of both the
soluble nuclear transport receptors and the
stationary scaffold nucleoporins, but
provides new insight into the function of
the FG repeats. We understand their role in
selective passage through the pore, but our
new results suggest that they might also
have some sort of architectural role; indeed,
they could be the glue that holds these
protein complexes together.”
The similarities between these scaffold
nucleoporins and nuclear transport
receptors are indeed curious, and it
immediately raises the next question of
what the function of these FG-interactions
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numerous sub-complexes and hundreds of
proteins, and one question has bafﬂed
scientists in this ﬁeld more than most: how
do these complicated pieces of machinery
assemble themselves? “Cell division in
higher eukaryotes such as animals occurs
by open mitosis, meaning that the nucleus
breaks apart when the chromatin separates,”
explains Andersen. “Consequently, NPCs
have to assemble and disassemble every
time this happens, but our understanding of
how this might work is fairly hazy at the
moment. However, these results open the
possibility that the FG repeats may play a
central role in the mechanism.”

“Our results suggest that the FG repeats could be the
glue that holds these protein complexes together”
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are. One idea is that the assembly of new
NPCs could be dependent on the ability of
already existing pores to recruit new
components using these FG-interactions.
Another possibility, that does not exclude
the ﬁrst, is that FG-scaffold interactions
are important for the structural integrity
of the NPC by enabling connections
between groups of linked nucleoporins
called subcomplexes.
NPCs are among the largest protein
complexes in the cell, consisting of
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Almost all the structures of the proteins
that make up the basic scaffold of the NPC
have now been solved to high resolution
(Nup188 being one of the last), and so
solving the assembly conundrum is now the
biggest challenge for the future. “We need
to understand how assembly is initiated,
how the sub-complexes interact with each
other, how proteins such as Nup188 are
built into the NPC to form the pore and
many other intricate details of this puzzle,”
says Andersen.

Tel: 001 617-955-0832
Email: kasper@mit.edu
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Engineering
Modern manufacturing widely employs robots, which operate in accordance with carefully synchronised
routines. By analysing their operations using computer software, opportunities can be identiﬁed to
implement energy and cost savings. These include determining apposite periods in which to deactivate
units, and revealing perspectives to help reconceptualise assembly lines.

Streamlining automation processes
using IT and optimisation
The means

of production have radically
evolved since the revolutionary introduction
of conveyor belts in Henry Ford’s factories in
1913.
Automation
–
the
intricate
choreographing of machines, IT and control
systems for productive purposes – is now a
widely adopted mainstay of manufacturers
worldwide. By reducing dependence on
labour resources, supplying mechanistic
precision and tireless service, this method
helps to reduce costs, increase output and
improve quality levels.
Yet, despite its ubiquity, automation is no
guarantee of efﬁciency. All systems are
limited by the aptitude of their architects,
rendering them susceptible to human
fallacies. To prudently reconstruct robot
production to meet its potential, software
based solutions can reveal new dimensions
to existing assets.
“Our software introduces an entirely new
and unique level of ﬂexibility, where brand
new and heritage assets can be rendered
leaner – and greener,” says Bengt Lennartson,
professor of automation at Chalmers
University of Technology in Gothenburg,
Sweden. Lennartson heads a research group
in automation, and has contributed to
numerous projects which investigate product
and production design, robot cells and
manufacturing systems. “Unsurprisingly,
scientists have examined power consumption
of individual units for many years” he says.
“But, alternately, it’s also possible to
collectively scrutinise a number of robots
working in the same area.”
In September 2013, Lennartson will
embark on a new EU funded project, AREUS,
which seeks to conserve resources through
the shrewd deployment of high-tech tools.
“The project’s aim is to reduce energy
consumption, by improving hardware for
robot cells, and software for their coordination,”
explains
Lennartson.
Expectations are that thirty percent energy
savings can be realised.” Engaging industry
and major ﬁrms such as Daimler and KUKA,
academic participants from Italy, Latvia,
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Figure 1: Energy optimisation based on detailed operation model (robot CAD software)
Denmark and Sweden will also join the
collaboration. The venture presents an
exciting opportunity for Lennartson to apply
his ﬁfteen years of professorship in the ﬁeld,
and the professional expertise gained from
working with such dominant market

“Our software introduces
an entirely new and unique
level of ﬂexibility, where
brand new and heritage
assets can be rendered
leaner – and greener”
presences as Swiss engineering giant ABB.
“Our involvement began following a call
and support from General Motors in the US,”
recalls Lennartson. “In the wake of the
economic crisis, President Obama advised
that government support would be available
to industry, if ﬁrms concentrated on
sustainability and energy reduction.”
Prompted by the request for assistance, the
scientist began to scrutinise robot operations
in a unique, holistic way. “Considering a
total system presents you with a number of
facets which could potentially be modiﬁed,

including scheduling, planning, and
individual components – that is, the robots.”
Using AI research to generate new
algorithms, Lennartson has begun to explore
how to introduce alternative cost and energy
saving strategies to manufacturing lines.
One of the basic principles is simple: applying
the off button. “Computers almost
universally use sleep or ‘idle’ modes. In
robotics, however, all equipment runs in
direct access mode. It’s active all the time—
even when unused — because it is complex
and time-consuming to restart”. As an
alternative, Lennartson and his colleagues
have begun to pioneer sleep mode controls,
which will dramatically reduce energy
consumption without disrupting production.
One of the main challenges is to transfer to
and from sleep mode at the right moment,
while another is to determine energy
efﬁcient robot paths for a set of robots with
interacting behaviour.
Whilst this technique can assist in the
frugal deployment of existing apparatus,
another challenge frequently encountered
by the industry is how to reduce the lead
times for introducing new products, and
reconﬁguring their systems to deliver them.
“We’ve also developed virtual commissioning
assets which offer enhanced functionality,
so that systems can be evaluated prior to
their physical realisation,” says Lennartson.
“Although this is not a new ﬁeld, there are
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(a)

(b)

Figure 2: Operations from (a) product view and (b) resource view.
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still signiﬁcant advances to be made here.
“Development of some product processes,
in terms of tool and control design, is united
by a common feature: operations,” he
continues. “This could be welding two plates
together, transportation or a manual
operation, since all these events are
ultimately co-ordinated by a control
function. But the development process,
which leads from product design to control
design, is not well integrated.” Many large
companies, due to their size, have separate
divisions, diminishing the likelihood of
coordination between these aspects.
“We wanted to introduce connections
between these different processes, and have
achieved this by automatically creating
operations sequences by a piece of software
called Sequence Planner,” says Lennartson.
Traditionally, since processes are designed
from start to end, they may inhibit awareness
of a system’s full potentiality. “Because they’ve
been comprehensively predesigned, there is
little latitude for optimisation. Our idea is to
open up and only introduce the necessary
constraints and logic preconditions between
operations. The software will then detect the
most useful sequences.” This will isolate
critical operations, or phases of assembly,
which necessarily occur in linear stages.
The IT utility also allows users to scrutinise
command
sequences
from
different

perspectives,
including
‘resource’
(concentrating on the tools used to make the
output) and ‘product’ views (which look at
how components need to be assembled).
“This technique – recently applied at Volvo
Cars - allows us to work with complex
systems dynamically, so that we can
undertake integrated development, from
product to control,” explains Lennartson.
The system coordinates robots so that they
avoid collisions, using motion planning
capabilities to calculate trajectories and
physical parameters for their movements.
Additional views – including the
introduction of additional products to the
line, a ‘safety logic’ angle, and a human
operator’s perspective, are also offered. To
impose further efﬁciencies, the software also
incorporates energy minimisation strategies.
This allows users to comprehensively optimise
both power, cycle time and utilisation
considerations. Although companies such as
Delmia and Siemens have pursued similar
objectives, Lennartson is conﬁdent that the
wide-ranging visualisation and optimisation
capabilities of his team’s sequencing tool
reveal novel dimensions for improvement.
“Our planner introduces an entirely new and
unique level of ﬂexibility,” he enthuses.
Reconﬁgured using such conceptual aids,
brand new and heritage assets can be rendered
leaner – and greener.
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Engineering Industy
We wouldn’t have cars, skyscrapers or space rockets without it, but although welding is a highly
skilled occupation, it is not a subject normally associated with high-end mathematics, engineering and
computing. Now, a team of researchers from Leicester University are investigating how the welding
process can be improved using a range of state-of-the-art computer modelling techniques.

A weld of
difference

Welding is

the most economical and
effective way to join metals permanently
and is a vital component of the
manufacturing economy. It is estimated
that more than ﬁfty percent of global
domestic and engineering products
contain welded joints. In Europe, the
welding industry has traditionally
supported a diverse set of companies
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across
the
shipbuilding,
pipeline,
automotive, aerospace, defence and
construction sectors.
The ability to weld a metal to itself and
to other materials is determined by the
chemistry at the interface and by the
complex morphology of the individual
crystals at the weld centre. These
boundaries are the critical regions where

most catastrophic failures occur. If two
parts don’t join perfectly during welding,
a minor imperfection can sometimes
become a major crack which can
potentially lead to disaster.
Professor Hongbiao Dong of Leicester
University is Director of the FP7 Project MINTWELD (Modelling of Interface
Evolution in Advanced Welding) consortium,
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which applies mathematics, engineering
and computing to investigate how the
welding process can be improved.
“Welding is a process that joins
matters together, which can be steel to
nickel-based alloys, aluminium to
steels or even polymers to polymers,”
Prof Dong says. “During welding three
processes occur, the ﬁrst of which is the
melting of the two solid pieces. A
molten pool is then formed in which the
different materials will mix together;
this is the second process, known as
mixing, and ideally you want the
chemistry inside this pool to be fairly
uniform. The third process is
solidiﬁcation in which the liquid
solidiﬁes and forms the solid joint.”
“We are investigating how metals are
melted and the way in
which they mix together
within the molten pool.
We want to ﬁnd out how
the welding process can
be improved by using a
range of state-of-the-art
computer
modelling
techniques
and
knowledge gained from
industrial experiments.”
There are a number of
different forces that can
have an effect on the
ﬂuid dynamics within a
weld pool. For example,
if surface tension varies
along the weld pool
surface, an imbalance of forces is created
which causes ﬂow. This is known as the
Marangoni effect, which many may
know from the school experiment in
which a small paper boat can be made to
move using a drop of soap due to the
difference in surface tension between the
detergent and the water. Lorentz force –
the force experienced by a charged
particle in a magnetic ﬁeld – also plays a
role in the complex ﬂuid dynamics of the
weld pool, as does the pressure of the
plasma used to carry out the welding and
the process of melting and solidiﬁcation.
Up until recent years, studying the
internal ﬂow of a weld pool would have
been impossible, but the rapid
development of synchrotron X-ray
imaging techniques has provided a useful
tool for this. The high energy X-ray beam
and fast readout photon-counting X-ray
detector at I12 JEEP beamline at Diamond
Light Source was used to characterise the
dynamic and complex welding process.

“We were able to trace and visualise the
properties of single streamlines of ﬂow
within the melt pool during steel
welding,” says Dong. “The results have
been inspiring.”
The dynamic nature of ﬂuid ﬂow and
melting/solidiﬁcation
represents
signiﬁcant challenges. These have been
addressed ﬁrstly by introducing
tungsten particles to trace the ﬂow,
secondly by the accurate and
sophisticated control of power supply to
the welding gun, and by using high
beam energy and a high frame rate in
radiographic imaging.
These experiments will provide new
and important information about the
ﬂuid ﬂow and the motion of solid-liquid
interfaces within the solidifying weld
pool. “MINTWELD is
the ﬁrst the project to
study the welding
process over multiscale
and
multiphysics phenomena,”
says Dong. “We are
modelling
and
simulating from the
bonding
among
different atoms, to the
nano-scale
grain
boundary structure
and
defects,
the
microstructure
of
crystals, the ﬂuid ﬂow
and the life prediction
of welded components.
Our methodology has been used as
exemplary for materials modelling by
the Research Council of the European
Commission.”
The ﬁndings have been exciting,
allowing the accurate computation of
bond potentials among atoms in steels
and identifying nano-scale features in
weld joints. These atomic scale ﬁndings
have been linked to large scale solid
mechanics modelling to give insight
into welding failure from atomic and
nano-scale defects.
Although many don’t realise it,
welding is used in so many day-to-day
products that one is almost certain to
use at least one of these items every
single day. The results garnered from
the work done by the MINTWELD
consortium
will
improve
our
understanding of this economically
important process, as well as helping to
ensure that welds can be made more
reliable in the future. +

“Welding is a
process that joins
matters together,
which can be steel
to nickel-based
alloys, aluminium
to steels or even
polymers
to polymers”
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AT A GLANCE
Project Information
Project Title:
Acronym: MINTWELD
Full title: Modelling of Interface Evolution in
Advanced Welding
Project Objective:
The project will establish the capability to
design and engineer welding processes
with a multi-scale, multi-physics
computational modelling approach. An
integrated suite of modelling software will
be developed and validated, to describe
key phenomena of the welding process at
all relevant length scales, with emphasis on
the solid-liquid interface evolution.
Project Duration and Timing:
4 years, from 1 September 2009
to 31 August 2013
Project Funding:
The Mintweld project is being run
under the European Commission 7th
Framework Programme (FP7) for Research
and Technological Development (Grant
agreement no.: 229108) The total amount
of funding is over EU4.8m.
Project Partners:
Leicester University (Lead partner),
University College Dublin, University of
Oxford, Norwegian University of Science
and Technology, Tata Steel, Royal Institute
of Technology – Sweden, Delft University
of Technology, TWI Limited, ISPL Poland,
Frenzak - Poland, EPFL – Switzerland.

MAIN CONTACT

Professor Hongbiao Dong
Prof. Dong is a chair of Materials
Engineering at the University of
Leicester. He is a specialist in metal
processing, in particular in the areas of
(1) processing Ni-base alloys for turbine
engines, (2) welding techniques for deep
sea gas and oil transportation systems,
and (3) modelling of metal processing

Contact:
Tel: 0116 252 2528
Email: Hd38@le.ac.uk
Web: www.le.ac.uk/mintweld
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Physics
Fe-Cr alloys are commonly used in extreme environments that require high temperatures and radiation levels,
making them front-runners for the next generation of nuclear reactors. However, their response to neutron
irradiation is less well understood, and so researchers from the Paul Scherrer Institute in Switzerland are
using unconventional synchrotron techniques to investigate the subject.

Testing materials for next-generation
nuclear reactors
The ﬁssion and fusion reactors of the
future will have to be fairly sturdy things.
In addition to the blisteringly high
temperatures they will be operating at,
they will also be generating high energy
neutrons as well as using aggressive
coolants. The safety of these advanced
energy systems will thus depend on the
capability of the chosen structural
materials to withstand these inhospitable
operating conditions.
Ferritic-martensitic steel is considered to
be one of the most promising candidates for
this task. They have a speciﬁc crystalline
structure known as a body centred cubic,
making them highly resistant to radiation
damage accumulation and swelling relative
to face centred cubic structures such as
austenitic steel. In addition, the high levels
of chromium these alloys contain provide
good resistance to corrosion which extends
the range of operating temperatures,
stabilising the structure up to the melting
point of around 1500°C.
However, the signiﬁcant microstructural
response of these ferritic materials to
neutron irradiation strongly impacts their
mechanical properties, which is detrimental

to the safe operation of the reactor.
Moreover, this response depends on the
chromium content of the alloy. One way to
investigate these changes is to look at the
magnetic properties of the material, which
relate to the atomic arrangement of the
crystal lattice. Such an investigation
provides precious knowledge on the
materials’ expected service behaviour
which is needed in order to ﬁnd the ideal
candidate for the job.
“Our team is investigating the
fundamental events which inﬂuence the
strength, fracture fatigue and creep of
these materials under the kind of
conditions they would be exposed to in a
nuclear reactor,” says Dr. Camelia Borca of
the Paul Scherrer Institute, Switzerland.
“Testing neutron irradiated bulk materials,
however, is very expensive, and so we are
instead using ion implanted materials that
have similar levels of damage to that
caused by neutrons.”
To simulate the effects of neutron
damage, iron ion implantation of FeCr
alloys was conducted at the Ion Beam
Centre in Dresden, Germany.
By
changing the implantation ﬂuence and

Top view of the pristine material surface showing the domain
microstructure revealed by acid attack (courtesy of A. Idhil).
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target temperature, implanted layers
with different degrees of accumulated
damage were obtained.
After this, two synchrotron techniques
were used to assess the changes in local
atomic and magnetic structures induced
by the irradiation. The ﬁrst of these was
X-ray Magnetic Circular Dichroism
(XMCD), a surface sensitive technique
which can reveal the magnitude and
relative alignments of atom speciﬁc
magnetic moments. “Using XMCD, we
observed in magnetic properties a
nonlinear dependence on the chromium
composition for both pristine and ionirradiated alloys,” says Borca. “One
possible reason for this nonlinear
dependence is due to the presence of
surface effects, which are not expected
theoretically. The ion implanted alloys
show that the local magnetic moments of
the iron atoms were affected more by the
ion dose than the and target temperature.”
The second technique is known as
Extended X-ray Absorption Fine Structure
(EXAFS), a bulk sensitive technique which
provides a practical and relatively simple
way of determining the chemical state and

Crossectional cut of the irradiated material for revealing the
ion damaged region (courtesy of J. Krbanjevic).
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High-resolution image of the ion damaged region (courtesy of E. Minikus)

AT A GLANCE
Project Information
Project Title:
Ion irradiation induced changes in Fe-Cr
alloys investigated by synchrotron techniques
Project Objective:
The aim of the work is to advance the
knowledge regarding the nanostructure
and its evolution in FeCr alloys under
ion irradiation. We use unconventional
synchrotron techniques which are element
specific and can be spatially confined to
study small volumes.
Project Duration and Timing:
10 months, October 2012 to July 2013
Project Funding:
Swiss National Foundation – project
200020_144538 / 50.5 kCHF

local atomic environment of each
atomic species present in the material.
Using this technique, the researchers
found that the ﬁrst shell around the
chromium atoms is located at a larger
distance in the ion-irradiated alloys
than in the pristine materials, and that
the number of nearest neighbours
decreases with increasing irradiation
dose and target temperature.
“The
combination
of
these
techniques on the ion-irradiated
materials has allowed us to properly
investigate
the
inﬂuence
of
magnetism on a whole range of

These results certainly do indicate the
crucial effect that magnetism has on
the structure of Fe-Cr alloys, and
highlight the necessity to include
magnetism at the microscopic level in
any attempts at modelling for the
design of future Fe-Cr-based steels. The
Fe-Cr matrix is the basis of many high
temperature alloys, encompassing a
broad user audience who will beneﬁt
from the results of this research.
Although there is a long industrial
tradition in the development of these
alloys, the results collected by Borca and
her colleagues here will surely lead to

“Our team is investigating the fundamental events
which inﬂuence the strength, fracture fatigue and creep
of these materials under the kind of conditions they
would be exposed to in a nuclear reactor”
different variables that might have
implications for the prediction of
mechanical properties of Fe-Cr
alloys,”
says
Borca.
“Having
knowledge of why mechanical
properties change in these materials
at a fundamental level will hopefully
allow us to create a predictive
modelling programme. The impact of
this could be great, as these questions
have always traditionally been
answered via experimental means.”
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new developments in alloy design for
extreme conditions, where improvements
in alloy stability are critical. Generation
IV reactors – expected to be available in
about two decades – will be working at
operating temperatures of up to 1000°C
which increases their thermal efﬁciency,
but will emit powerful neutron
irradiation, so ensuring that the
containment structure is built to
withstand these conditions is of
paramount importance.

Project Partners:
t1SPKFDU'1o(&5."5(FOFSBUJPO
IV and Transmutation Materials
t)JSPTIJNB4ZODISPUSPO3BEJBUJPO$FOUSF 
Japan

MAIN CONTACT

Camelia Borca
Camelia Borca works as beamline
scientist at the Swiss Light Source, near
Zurich, Switzerland. Holding a PhD in
Physics, she has been part of numerous
projects together with the users of the
large scale facility in the past 7 years.
One of the recent topics is the study of
ion irradiation induced modifications in
high temperature materials such as FeCr
alloys. Other projects are focused on the
characterization of corrosion products
developed on nuclear reactor components
and on studying the surface properties of
particular half-metal alloys. She is involved
in teaching specialized courses at the
synchrotron and holds two prestigious
international prizes given by the American
Vacuum Society and Material Research
Society for the work performed as a
graduate student in U.S.A.

Contact:
Tel: +41-56-310-5478
Email: camelia.borca@psi.ch
Web: www.psi.ch/sls/microxas/micro-xas

+

65

Physics
Atomic force microscopy (AFM) is a proliﬁc scientiﬁc tool, widely used to examine samples at the nano-scale.
Providing extreme ﬁdelity at such minute dimensions imposes performance limitations on conventional
systems. To improve the resolution and diversify the functionality of AFM systems, new cantilevers are
being pioneered, which promise to signiﬁcantly enhance their capabilities.

Introducing all-electric bio-cantilevers

Schematics of the FEBID process used for deposition of nanogranular sensor elements: The electron beam of a scanning electron microscope dissociates precursor
molecules supplied via a gas-injection needle creating the nanogranular sensor
element.

Microscopy

is synonymous with
discovery. Initially using glass lenses,
this revelatory technology has enabled
generations of researchers to examine
phenomena
beyond
mere
human
perception. The sophistication and power
of these devices has continued to improve
through years of ongoing reﬁnement. In
recent years, the power of microscopes
has been considerably enhanced by
electrical aids and other utilities.
AFM is one of the most widely adopted
methods of modern microscopy, regularly
employed to scrutinise objects at the nanoscale. The system works by using a
cantilever, at the end of which a sharp tip is
mounted, and carefully positioned to
explore the surface of samples. Brought
into proximity with its subject, the tip of
the sensitive probe is subtly deﬂected away,
either by actual contact or a measurable
physical reaction. Although the probe does
not actually touch the sample in the latter,
‘non-contact’ mode, its behaviour can still
be recorded using a laser beam, which is
reﬂected from the surface of the cantilever.
As the cantilever moves across the sample,
it meticulously scans it, capturing the laser
signals via photodiodes. The data is
subsequently converted into an intelligible,
composite image for the user.
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“Orthodox AFM systems are partly
limited by their reliance on a laser,”
explains Christian Schwalb, a leading
member of a current project, titled
ALBICAN, which seeks to transcend this
convention. The venture links seven
diverse partners to consolidate their
expertise. Three are universities (the École
polytechnique fédérale de Lausanne,
Goethe University Frankfurt am Main, TU
Vienna), whilst the remainder comprise of
private enterprises with related interests
(NanoScale systems, Anfatec, SCL-Sensor.
Techn., and AMG Technology). “What’s
great about this project is that we’ve
gained the wisdom of SME partners who
know how to develop a product that will
sell, as well very sophisticated universities
with specialised knowledge in the various
disciplines we need to realise this novel
technology,” he says.
“Focused on the cantilever, a laser in
typical AFM produces a signal which is
processed and displayed to the user,”
explains
Schwalb.
This
principle
introduces a methodological bottleneck
because a laser spot smaller than two
micrometers cannot be easily generated.
“Here the physical diffraction limit of the
laser beam used for standard AFM makes
you hit a brick wall. Consequently,

conventional AFM restricts you to using a
certain size of cantilevers. If a cantilever
is smaller than two micrometers, you’ll
only hit part of it with the laser beam.
Most of the light will miss it, compromising
the signal data.”
Standard techniques thus prevent the
usage of very small cantilevers with high
resonant
frequencies,
which
can
hypothetically deliver improved resolution
and scanning speeds. “To exploit these,
you also need to upgrade your microscope,
especially electronics and AFM head, in
order to use these small cantilevers,” says
Schwalb. “For bio-samples, you also
normally work in a liquid environment to
study cells and other phenomena. In this
scenario, it’s trickier to use a laser because
the liquid might diffract the beam or
attenuate it due to adsorption in opaque
liquids.” To overcome these restrictions,
the ALBICAN research team has pursued a
radical new solution. “Our inventive
approach is based on all electric bio-

“Trying to visually
capture cells in a
liquid environment
is our ultimate
challenge”
cantilevers equipped with a nanogranular
strains sensor that directly measures the
cantilever signal electrically – and
removes the need for optical detection.”
Launched in 2011, the two year scheme,
granted approximately €1.1m of funding
by the EU’s Seventh Framework
Programme for Research and Technological
Development, is entering a climactic
phase. “We’ve successfully pioneered a
completely novel technique to read the
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Si-Nitride NTR cantilever with dimensions
20x8x0.3 μm3. The inset shows the NTR
sensor elements deposited at the bending
edge of the cantilever.
signals derived from the cantilever,” says
Schwalb. “This methodology is based on
the use of synthetic, nano-granular
materials called ‘granular tunnelling
resistors’.” These materials are fabricated
with a mask-less direct writing technique;
the so-called focused electron beam
induced deposition. The high resolution of
this technique allows the implementation
of sensor structures with dimensions well
below 100 nm on a wide variety of
substrate materials. Freed from its
dependence on the laser, the all-electric
cantilevers can be made unprecedentedly
small and thin – thus granting vastly
superior performance in imaging speed
and usability.
“It’s a completely unique technology,”
points out Schwalb. “Standard AFM
techniques have been developed over
thirty years, so there’s a widespread
awareness of their potential pitfalls. Our
proposition is radically different, which
means any problems which may arise
need to be methodically resolved.” One of
the main obstacles is that to practically
utilise the scaled-down cantilevers,
supporting electronics and hardware are
a prerequisite. Because normal AFM
microscopes are optimised for standard
cantilevers
and
scan-speeds,
the
ALBICAN team has again been compelled
to devise unprecedented alternatives in
nanopositioning, micro/nano-mechanics
and control-electronics.
There’s already great demand for
microscopes offering this combination of
performance and high ﬁdelity in the
marketplace.
“Our
ﬁndings
are
particularly relevant for life science
applications,” says Schwalb. “This frontier
of science often concerns itself with fast-
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moving processes. Researchers want to
scrutinise how cells decay, or change. For
example, if you add novel antibiotics to
pathogenic or drug resistance bacteria,
it’s valuable to discern their reactions.
Standard AFM techniques are too slow to
allow this.” If it can be optimised, the new
AFM method could also potentially be
combined with a simple optical
microscope. Due to its all-electric
mechanism, the equipment lends itself to
miniaturisation – in contrast with
standard, bulky AFM apparatus. Rendered
portable and compact, it also becomes
possible to insert and operate the units in
more extreme conditions, such as highvacuum environments.
By exploiting faster scanning speeds,
the team intended to obtain real-time
images and surpass current systems –
which can take from several tens of
seconds up to many minutes to generate a
useful output. As the project nears its
end,
orchestrating
successful
demonstrations of this functionality has
become the collective’s ﬁnal goal. Initially
tested using a grid, the microscope is
presently
undergoing
trials
using
biological samples. “Trying to visually
capture cells in a liquid environment is
our ultimate challenge” Schwalb relates.
“We need to be cautious here, as the
electronics must be safely insulated and
shielded from the liquid in order
circumvent the detrimental effect of the
water to the delicate electronic components.
If we could reach this milestone, it would
be extremely signiﬁcant. And, already,
we’ve been able to obtain some impressive
images of biological samples in air and
have some promising initial results in
liquid” he conﬁrms. ALBICAN’s ﬁndings
will be extensively documented on the
project’s website, presented at several
conferences, and possibly showcased at an
industrial fair later in 2013.
Emboldened by their initial successes,
ALBICAN’s
SME
partners
have
successfully applied for a secondary
tranche of EU funding in the so-called
FALCON project starting mid of October.
The FALCON proposal got excellent
reviews and will focus to transfer the
team’s work into a commercial product
which can be sold and marketed,
potentially within another two years.
Many aspects of the nano-world remain
invisible enigmas to science but, if this
latest EU intervention reaches fruition, it
may be closer to surrendering it’s most
intimate secrets.

AT A GLANCE
Project Information
Project Title:
ALBICAN: “High-speed all electric
bio-cantilever”
Project Objective:
The ALBICAN project aims to remove
the current limitations in AFM
microscopy. The innovative concept
is based on nanogranular tunneling
resistors for measuring the deflection
of the cantilever and allows
manufacturing of unprecedented
small cantilever sensors with vastly
superior performance in imaging
speed and usability.
Project Duration and Timing:
24 months, starting September 2011
Project Funding:
European Union’s Seventh Framework
Program managed by REA under grant
agreement n° 286146
Project Partners:
t SCL-Sensor. Tech. Fabrication GmbH
t AMG Technology Ltd.
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Dr. Christian H. Schwalb received his
PhD in 2008 at the Philipps University
in Marburg for his work on electronic
transport at metal-organic interfaces.
He currently holds a position as project
manager at NanoScale Systems GmbH.
His work focusses on the realization of
novel sensor designs for bio- and lifescience applications.

Contact:
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Email: schwalb@nanoss.de
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Energy
iNSPiRe is a four-year, EC-funded project that aims to tackle the problem of high-energy consumption by
producing systemic renovation packages that can be applied to residential and tertiary buildings. Here,
we look at the work involved in the preliminary work package of gathering information on the current
range of buildings in Europe.

Building for the Future

Energy waste

in buildings is a common
concern to all countries within the
European Union. However, the variety of
buildings that exist throughout Europe
means that there is no common solution to
these energy efﬁciency issues. The project
partners of iNSPiRe are thus working
together to build a deeper understanding
of the range of building stock within the
EU in order to provide a basis for
developing
new
approaches
and
technologies.
“One of the main things we want to
elucidate is the energy consumption of the
building stock that already exists in
Europe, in both the residential and the
ofﬁce sectors,’ says Roberto Fedrizzi.
“Having this information will allow us to
make evaluations on the total energy
efﬁciency of buildings within a certain
country, and this will let us estimate the
impact of renovations.”
The classiﬁcation of the buildings will rely
on what information is available in the open
literature and will take into account the age
of the buildings, structural characteristics,
ownership,
energy
usage,
available
renewable energy sources and building
regulations. “What we have found is that
there is a lot of detailed information available
on the residential sector regarding energy
efﬁciency and consumption in many of the
EU member states, but very little on the
ofﬁce sector,” says Fedrizzi. “Having spoken
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to similar projects from around Europe, they
have also encountered the same problem.”
The difference in the levels of data is due
to national regulations set up in the
eighties and nineties that required
residential buildings to become more
efﬁcient. Since those processes were
founded, statistics have existed to measure
the development of housing. However, no
such laws exist for the ofﬁce sector, with
the responsibility of energy efﬁciency left
to the individual building owners, and as
such there is also a paucity of statistics.

The residential building (below) at
Ciudad de Los Angeles, Madrid, is being
used as a test building for the project.

The proﬁling process of the building
stock will lead to the identiﬁcation of
seven primary types of target buildings
with
“homogeneous”
construction
features. “At the moment we have decided
upon six of these,” says Fedrizzi. “First we
have a typical two-ﬂoor single family
house, then we have a small multi-family

house with two or three families and
ﬁnally within the residential housing we
have a standard multistory block of ﬂats.
“For the ofﬁces, the buildings are deﬁned
more by when they were built, so ﬁrst we
have brick buildings built just after the
Second World War, followed by more recent
concrete constructions with prefabricated
walls, and ﬁnally modern ofﬁce buildings
with continuous glass facades.”
By gathering information on the
features of these types of buildings, the
researchers aim to complement the energy
use information garnered from the
literature by using simulation models to
work out the average energy consumption
of the buildings. For accurate simulations,
however, more data on the conditions of
where the buildings are is needed, as well
as identifying the most common building
typologies. Therefore the six most
representative climate conditions in
Europe have also been established. “We
have settled upon Madrid, Rome,
Stuttgart,
London,
Gdansk
and
Stockholm,” says Fedrizzi. “Although you
might think some of these would be very
similar, for example Madrid and Rome,
which are of a very similar latitude, Rome
is a lot more humid being situated on the
Mediterranean, and factors like this can
affect energy consumption a great deal.”
The detailed numerical simulation of the
target buildings will not only help ﬁll in the
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AT A GLANCE
Project Information
Project Title:
iNSPiRe: Development of Systemic
Packages for Deep Energy Renovation
of Residential and Tertiary Buildings
including Envelope and Systems

Integrating renewable energy sources (like solar collectors).
information missing from the literature,
however. The gathered evidence will also be
used for the development of an easy-to-use
energy auditing tool that will be used as
guidance for planners to ﬁnd optimal
solutions for future renovation projects. “For
example, if I have a single family house and
I change the windows, install some insulation
on the walls and roof and get a more efﬁcient
gas boiler, the house has moved to a more
efﬁcient state, but without the simulations
there is no reliable information telling be by
how much” explains Fedrizzi.
“We want to be able to complement some of
the other projects running all over Europe
that are looking to improve features of the
house such as the envelope (façade and roof)
by attaching an exact ﬁgure to how much
energy any speciﬁc improvement will save
you. We want information on double and
triple glazing, compression and sorption heat
pumps, solar collectors, radiant ceilings anything that will aid energy efﬁciency.”
Looking to the future, the information
derived from these simulations will play a
vital role in the other work packages, one of
which will involve using the newly
developed technologies and approaches on
three demo buildings (two residential and
one ofﬁce) and monitoring conditions before

and after installation for at least one year.
“We are now installing the monitoring
systems that will keep track of temperature,
humidity, CO2 levels and weather
conditions,” says Fedrizzi. “We also want to
look at less obvious factors such as lighting
comfort and the levels of sunlight available,
so that we can proﬁt from the sun in winter
but avoid overheating in summer, which is
particularly important in ofﬁces.”
iNSPiRe was presented at the recent
European
Technology
Platform
on
Renewable Heating & Cooling (RHCPlatform),
which
brings
together
stakeholders from the biomass, geothermal
and solar thermal sector – including the
related industries – to deﬁne a common
strategy for increasing the use of renewable
energy technologies for heating and cooling.
This comes under the banner of The European
Strategic Energy Technology (SET) Plan –
proposed by the European Commission in
order to accelerate the deployment of lowcarbon energy technologies – which aims to
promote the essential role of renewable
energy sources for heating and cooling as a
part of the EU’s strategy to improve the
security of the energy supplies and to foster
a competitive edge in the related highly
innovative industries.
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Project Objective:
iNSPiRe will tackle the problem of
high-energy consumption by producing
systemic renovation packages that can
be applied to both residential and tertiary
buildings. The renovation packages
developed by iNSPiRe aim to reduce
the primary energy consumption of a
building to lower than 50 kWh/m²/year.
Suitable for a variety of climates, these
packages will ensure optimum comfort
for the building users.
Project Duration and Timing:
4 years, October 2012 to October 2016
Project Funding:
€7,499,998
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Roberto Fedrizzi
Since 2009 Roberto has been coordinator
of the solar thermal heating and cooling
team at EURAC research in the Institute for
Renewable Energy, Bolzano/Bozen, Italy. He
has responsibility for the development and
management of national and international
projects, in particular development of solar
heating and cooling systems.

Contact:
Tel: +39 0471 055 610
Email: roberto.fedrizzi@eurac.edu
Web: www.inspirefp7.eu
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Sweden, Solar Energy Research Centre
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(FP7/2007-2013) under GA n° 314461. The article
reflects only the author’s view; the European Union
is not liable for any use that may be made of the
information contained therein.
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The urban building

of the future
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The evolution of cityscapes as the human race progresses is a captivating subject, but with sci-ﬁ ﬁlms
giving mere glimpses into worlds designed more for their fantastical appeal than their practicality,
few people have any signiﬁcant understanding of the direction urban environments will follow.

F

oresight + Innovation, an internal
think-tank commissioned by Arup and
focused upon the built environment and
society at large, has addressed the
growing demand for sustainable urban
environments, and has commissioned a project
that looks to provide an insight into the shape of
the buildings of tomorrow, and consequently
inspire discussion, research and reﬂection about
our urban future.
“Really it’s about inspiring people to think and
converse about their own futures in their own areas,”
says Josef Hargrave, consultant for Foresight +
Innovation. “We didn’t want to create something that
predicted the future, but we wanted to create a
framework and consequently inspire conversations
about the types of buildings going forward”.
The group’s work began with identifying socalled ‘drivers of change’; demographical,
environmental and ﬁnancial factors that will
inﬂuence the requirements of the cities of the
future, and has combined this understanding with
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research into existing technologies that may be
used to provide solutions.
The culmination of the project has been the
production of an image that does not represent
Foresight + Innovation’s prediction of the building of
the future, but provides a platform for discussion
about the design of buildings to come that is accessible
to the layman, regardless of technical experience.

“Really it’s about inspiring people
to think and converse about their
own futures in their own areas”
“We arrived at this image of the building via two
different routes,” says Josef. ‘Firstly we translated
downwards from the big macro trends, and then went
upwards from technology that can be seen from case
studies across the world”.
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Foresight + Innovation recognised that as the
planet’s population continues to grow, and leave an
ever more apparent mark on our environment, the
limitations of a city’s traditional methods of
expansion are becoming clearer. Urban sprawl,
bloated transit networks and a resistance to reusing or
recycling will cease to be effective coping
mechanisms, and alternative solutions must be found.
Having identiﬁed the requirements of future
cities, Josef and his team looked to contemporary
research for technology that may be used to
engineer appropriate solutions. Flying drones have
been developed in Zurich that are able to
autonomously build small structures. Mexico City
has implemented facades that are capable of
cleansing the air surrounding a building. Arup
themselves have been responsible for producing a
building covered in algae that grows in sunlight
and can be harvested and burnt to provide power.
The inﬂuence of these astounding advances in
environmentally-friendly technology has clearly
made an impact upon the design of Foresight +
Innovation’s building of the future.
“If we think about the future of cities, the debates
about smart cities and so forth, they’re all about
integration,” says Josef. “At the moment we have
these buildings that are basically consumers,
consumers of water, electricity etc, but they don’t
really contribute to the infrastructure of a city.”
The buildings of the future will be more than
empty shells within which citizens may live and
work, they will actively contribute to the operation
of their respective cities. Josef’s team imagine these
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buildings as multifunctional hubs of activity that
will seamlessly link with existing transport systems,
resource management systems and even the public
realm.
Interlinking pedestrian bridges and transport
systems, spaces for community events and an
emphasis on instilling a sense of responsibility for
our surrounding environment will all be important
to the building’s success. The utilisation of
compatible energy sources, such as the algae
covered facades and photovoltaic paint seen in the
image, will help reduce the net energy usage of the
building, while inbuilt food production systems will
reduce the pressure on existing agricultural
resources. The newly planned Headquarters of
Siemens AG has been cited as a real world example
of how a building may be integrated into the public
realm. The prospective building comprises a
courtyard that is freely linked to the surrounding
streets, with the intention of encouraging
exploration by members of the public and
consequently conforming to the company’s desire to
be more transparent.
“The continued progress of IT technology, the
continued advances in processing power, will lead
to more and more equipment in a building; lighting,
chairs, lifts etc, being equipped with processing
power and sensors,” enthuses Josef.
Josef explains that the buildings he imagines will
not only interact with their surrounding
infrastructure to contribute to the city as a whole,
but will also use advanced technology to interact
with their inhabitants, providing a more comfortable,
more engaging and more productive environment.
One example of how this building-occupant
interaction will be realised is the usage of lighting
systems that autonomously adjust the type of light
emitted according to the speciﬁc activity occurring
within the building. Studies have shown that
varying light intensity, colour and warmth can
affect the effectiveness of a speciﬁc task. The result
will be a building that knows when it is time to
work, time to rest, time to play, and understands
how to react and encourage each context.
‘However, there is always a balance to ﬁnd between
what is technologically possible and what is
desirable,” muses Josef.
The team are undoubtedly excited by the
possibilities that the evolution of cityscapes will
bring, but they are also mindful of the limitations,
the factors that may curtail the implementation of
particular concepts according to geographical,
cultural or ﬁnancial context.
Will an increase in accessibility result in a
decrease in security? Does integration mean a
reduction in privacy? How helpful will technology
become before it overpowers? These are the
questions that Foresight + Innovation are now
asking, although the answers may be less easy to
come by than their vision of the cities of the
future.
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