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OVER THE past 20 years or so a collection of wide-ranging
environmental legislation has had a significant impact on our
environment in Europe, while some of the targets set by national
governments and the EU to tackle climate change and global
warming will have a more global impact in the future.
The European Union must take some credit for putting the
environment so high on its growing list of priorities. With its
Environment Action Programme (EAP), now in its seventh phase,
Europeans enjoy cleaner water, air and soil than they have done for
a very long time, while more than 18 per cent of the EU’s territory is now designated as
protected areas for nature, where wildlife is able to flourish.
The Seventh EAP sets clear targets for further environmental action and protection for
2020, but also looks further ahead, to a world we should expect to live in by 2050. In this
world of the future, we should, the EC hopes, be living well within the planet’s ecological
limits, while our innovative, circular economy will waste nothing, protect our biodiversity
and manage all our natural resources sustainably.
Is this all a pipe dream? Well, maybe it’s a rather over-optimistic vision of the future and
before we get there, we will also have to tackle our current economic crisis, the disparity
between the poorest and wealthiest in our world, the mass migration of disaffected and
displaced people from war-torn regions, the excessive hold multinational corporations
have over those who seek to govern (set to worsen with the introduction of the
Transatlantic Trade and Investment Partnership between Europe and America, which
effectively hands over our sovereignty to these corporations to do pretty much as they
please) and a whole raft of other global challenges.
But, however ambitious the EU’s environmental goals are, it is safe to say that none of
them will be possible without the collective efforts of our best scientific, technical and
industrial brains working on the sort of research and innovation showcased in this latest
edition of Projects Magazine. It is this work that sparks the discoveries that change
thinking and influence policy. It is these solutions and products that cut our reliance on
fossil fuels and introduce cleaner, cheaper ways of living to our homes, offices and cities.
Insight has been working with these brains for nearly 10 years now and in that time we
have been able to see the hundreds of projects we have worked with deliver many positive
changes – not least, positive changes to our environment.
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Insight is committed to continuing with this work and will partner a wide range of
research projects and groups to deliver valuable communication solutions through our
targeted dissemination channels. This will ensure that good research gets noticed and
creates the impact it should to make a difference. Only then can our world hope to
achieve those visionary targets laid down for 2050.

William Davis
William Davis
Managing Director, Insight Publishers
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Foreword
World Environment Day, held on the 5th of June each year, is the United Nations’
principal vehicle for encouraging worldwide awareness and action for the environment.
The well being of humanity, the environment, and the functioning of the economy
ultimately depend upon the responsible management of the planet’s natural resources.
And yet, evidence is building that people are consuming far more natural resources
than the planet can sustainably provide.
Human prosperity need not cost the earth. Living sustainably is about doing more and
better with less. It is about knowing that rising rates of natural resource use and the
environmental impacts that occur are not a necessary by-product of economic growth.
IUCN Director General Inger Andersen released this statement on
World Environment Day this year

n the short 15 years that have passed since the
start of the century, the world has achieved
extraordinary progress in human welfare. For
the ﬁrst time in human history, the prospect of
ending human poverty appears possible. Indeed,
this is the ambition of the ﬁrst Sustainable Development Goal,
which aims to achieve exactly this by 2030.

I

Yet the same changes that have led to widespread increases in
economic well-being are undermining the systems that
sustain life on this planet. We can expect more of this to
happen over the next 15 years, in ways that bring hope yet
further strain the planet’s capacity to support human needs
and expectations.
The world is facing a rapidly closing window. The path we
choose today will deﬁne nature’s ability to support us as a
species during our lifetime and for generations to come.
Everything is at stake. But how do we achieve our dreams of
universal well-being while conserving the nature we depend
on for realising these very aspirations? Is it even possible?
The IUCN believes that this is not a zero-sum game; human
progress and nature conservation are not mutually exclusive.
There is a viable path: a profound transformation of our patterns
of production and consumption that re-establishes a balance
between human needs and natural endowments. We have
credible and accessible political, economic, and technological
approaches that can promote general welfare in ways that
support and even enhance our planet’s natural assets.

www.projectsmagazine.eu.com

Everyone has a right to dream of a better life. We must realise
that every person’s dreams and aspirations depend on nature,
of which we are a part. Right now, the choice is in our
collective hands. We have an opportunity to choose the right
path, the sustainable path, the path of life. But this
opportunity won’t last long. The window is closing.
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Why does wealth equate to health later in life?
Researchers in ten countries have started a major €6m
project studying the poorly understood link between
socioeconomic status and healthy ageing

M

any studies have shown
that health in later life is
strongly inﬂuenced by
wealth and social status.
Whilst traditional risk
factors such as diet and smoking account for
a portion of this link, other factors such as
psychosocial stress and genetic inﬂuences
may be important, yet the involvement of
such mechanisms is not well understood.
The Lifepath project, involving 15
institutions in Europe, the US and Australia,
aims to learn more about the biological
pathways behind this link, with the ultimate
goal of reducing the impact of poverty on
health. Part of the project will investigate
possible effects of the economic downturn
on biological changes related to ageing in
population cohorts in Ireland and Portugal.
Professor Paolo Vineis of Imperial College
London, who leads the consortium, said: “We
know that it’s possible to remain healthy into
old age, and this is much more likely among
people with high socioeconomic status. We
want to better understand why, so we can

10

“We know that it’s
possible to remain
healthy into old age,
and this is much
more likely among
people with high
socioeconomic status”
make healthy ageing a reality for everyone
– not just the wealthiest parts of society.”
The venture will investigate links between
socioeconomic factors, such as education,
income and achievements, and age-related
health outcomes such as cancer, heart
disease, cognitive impairments and frailty. It
will also use molecular techniques to analyse
blood samples from existing population
studies to uncover biological changes
associated with poverty. Researchers will

also evaluate the health impact of
experimental programmes that give cash to
families with low incomes to incentivise
positive behaviours, such as taking children
to the doctor or keeping them in school.
Previous studies have suggested that the
negative impacts of poverty may be mediated
in part by higher levels of inﬂammation in
the body. Preliminary ﬁndings from the
Lifepath consortium show that people with
lower socioeconomic status have an older
biological age as indicated by their levels of
DNA methylation.
The consortium, which includes scientists,
economists and policy experts, hope to
amass evidence to inform efforts to reduce
health inequality. Adding further thoughts,
Vineis said: “There are competing views of
how to address these problems. For example,
some people advocate investment in health
education, whilst others think money
should be given directly to people on low
incomes. These are open questions, and we
hope this project will help to identify the
best approaches.”
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2015 to be one second longer

E

xactly three years after the last leap
second, on the night leading up to the
1st of July, the PhysikalischTechnische Bundesanstalt (PTB) will be
adding one more second to its time signal.
The PTB, based in Braunschweig
(Brunswick) and Berlin is the national
institute for natural and engineering
sciences and the highest technical
authority for metrology and physical
safety engineering in Germany.
These changes are being made
following the speciﬁcations of the
International Earth Rotation and
Reference Systems Service (IERS)
in Paris and will add the leap
second to its time service signals:
to the DCF77 time transmission for
radio-controlled clocks, the telephone

time service and the Internet time service via
NTP. This action is necessary because the
atomic clocks “tick” more regularly than the
Earth rotates.
This action will lengthen Coordinated
Universal Time (UTC) and our legal time,
currently Central European Summer Time
(CEST) by one second.

IN BRIEF
Wi-Fi signals used to
power surveillance camera
Wi-Fi signals have been used to beam
power to a battery-free surveillance
camera. The camera was modiﬁed so it
could retrieve power from ambient WiFi signals, store that power and then
use it to take photos. The experiment,
carried out by Vamsi Talla at the
University of Washington, was one of
several looking at ways Wi-Fi can be
used as a power source The technique
could prove useful for powering the
devices that will comprise the ‘internet
of things’

The aeroplane wing
that heals itself

Sleep your way to success
A new doctoral thesis in psychology from Stockholm University has discovered that it’s
not just how tired you feel that’s affecting your day, but how tired you look. Getting enough
sleep, and thereby look alert, can be beneﬁcial both at a personal level and at work.
Not getting enough sleep may make you perceived as more tired, less healthy and less
attractive. In addition, people are less willing to spend time with someone who looks tired
and there is even a risk that you’ll be less successful in ﬁnding a job.
In four different studies, photographs of people with varying amount of sleep were
shown to assessors who evaluated them based on factors such as attractiveness, health,
reliability, leadership, employability and how much they wanted to spend time with the
person in the photo. When people looked tired, they were assessed more negatively than
when the same persons looked alert.

Researchers at the University of Bristol
believe that science ﬁction could
become science fact when self-healing
aeroplane wings are introduced in the
next 5-10 years. Drawing inspiration
from the way the human body
heals a cut, the team developed tiny
microscpheres containing a liquid
carbon-based “healing agent”, which are
interspersed in the aeroplane wing itself.
When damaged, these spheres burst
releasing a liquid that hardens when
it comes into contact with a catalyst
substance, also present in the material
of the modiﬁed wing.

“Beach Bums” against
superbugs
Surfer’s against sewage has launched
“Beach Bums,” an investigation
into antibiotic-resistant bacteria or
“superbugs” that uses data gathered
from surfer’s rectums. Volunteer
surfers will provide rectal swabs that
scientists from Exeter University will
use to analyse the effects of marine
pollution on human health Surfers
swallow ten times more seawater
than sea swimmers - around 170 ml
per session. This water may contain
superbugs and scientists are keen to
ﬁnd out how this might affect gut
microbes and impact upon health.

www.projectsmagazine.eu.com
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SEED REVIEW

NEWFOR
https://www.youtube.com/watch?v=opP
4PcZ7aN4&index=3&list=PL8A7860B0F
9BD22A6
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A
comprehensive understanding of such remote
terrain is thus integral to their exploitation as timber
resources. Technology pioneered by a regional initiative
will re-map these environments, supplying foresters with
detailed resources to make critical business decisions.
Granted a 130 million Euro budget, the Alpine Space
Programme seeks to “to overcome the disadvantages of
location factors and to promote the Alpine Space as a
dynamic economic region in Europe”. Running from 20072013, one speciﬁc industry targeted for economic
rejuvenation under its auspices is forestry, which, in such
climes, is subject to distinct strategic vulnerabilities.
“Mountain topography introduces some major problems”
explains Jean-Matthieu Monnet, a French participant in
NEWFOR (NEW technologies for a better mountain FORest
timber mobilization), a project entering its second year.
Without data on which decision makers can base their
strategies, the region’s assets run the risk of becoming
uncompetitive - or negated altogether. “Over the past
decades, sylviculture, labour and harvesting costs have
increased” comments Monnet. “Managers are very
conscious of efﬁciency. If timber costs are outweighed by
the expense of extraction, entire areas may be abandoned
by enterprise.” Each partner country (Austria, France,
Germany, Italy and Slovenia) contains mountainous
regions of between 10-150 thousand square kilometres,
with forest proportions between 45 and 67% , and faces
surprisingly familiar concerns.
The SEED Research Library (www.seedresearchlibrary.
com) is the publishing portal for SEED, Insight’s very own
platform for hosting interactive multi-media content as
an effective and affordable form of dissemination for
projects. If you would like your project to appear in the
SEED Research Library, please contact Sam Davis on +44
(0)1172033120 or sam@ipl.eu.com
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Microrobotics:
The future of eye surgery

A

s the population ages, the
number of people developing
visual disorders that require
surgery increases rapidly.
With that in mind, ERC funded specialist
in the integration of microrobotics and
nanomedicine, Prof Bradley Nelson is
leading a team of Zürich based scientists
in designing innovative microrobotics
tools to overcome the difﬁculty of
manual-performed eye surgery.
In this project, Nelson is developing
new, wireless minimally invasive
diagnostic
and
therapeutic
microtechnologies with applications for
eye surgery. This project builds on the
recent advances in robotic assistance in
surgical and diagnostic procedures as
well as in precisely targeted drug
delivery therapies. Nelson and his team
are using these microrobotic devices to
pursue speciﬁc ophthalmic therapies,
including the administration of drugs to
the retina to treat AMD (age-related
macular degeneration) and RVO (retinal
vein occlusion), two major causes of
vision loss worldwide for which there is
no effective treatment. The researchers
have started trials on rabbits and hope
to begin clinical trials on humans in the
last year of the project.

These novel procedures could reduce
the risks related to manual-performed
eye surgery. They could also reduce
trauma, enable new therapies and
reduce recovery times for the patients.
These microtechnologies have potential
applications for use in the digestive,
circulatory, urinary, respiratory and
female reproductive systems and this
project could lead to a major breakthrough
in the use of microrobotics in medicine
and surgery. For now, Prof. Nelson and
his team are working on making the
future a lot brighter for the many with
visual disorders.

Remnants of red blood
cells found in 75 millionyear-old dinosaur fossils
Researchers at the Imperial College
London have found what appear to
be the remnants of red blood cells
while examining a 75 million-year-old
fossilised dinosaur claw.
The discovery could lead to answers
to long-standing questions, including
whether speciﬁc species were warm or
cold blooded.
Examining part of a fossilised dinosaur
claw, the researchers identiﬁed tiny ovoid
structures with an inner denser core that
resembled red blood cells and in another
fragment; they found ﬁbrous features
with a banded structure similar to that of
modern-day collagen.

It’s not the ﬁrst time such remnants
have been found but all previous
reports were of exceptionally wellpreserved specimens, by contrast these
examples (which have been lying in
the London Natural History Museum
collections for more than a century) are
largely in a poor state of preservation
and included individual broken bones
that were difﬁcult to categorise.
Co-author Susannah Maidment said:
“If [we’re] ﬁnding soft tissues in these
kinds of fossils, maybe this kind of
preservation might be more common
than we realised, and might even be
the norm.”
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A spider from the same family as the new discovery

Crows count on
‘number neurons’
It has long been believed in both folklore and more scientiﬁc realms that crows can
count. Helen Ditz and Professor Andreas Nieder of the University of Tübingen have
been investigating the neuronal basis of this numerical ability in crows. They trained
crows to discriminate groups of dots, and recorded the responses of individual
neurons in an integrative area of the crows’ endbrain. It was shown that the neurons
ignore the dots’ size, shape and arrangement and only extract their number. Each of
these ‘number neurons’ responds to a speciﬁc number.
This study provides a valuable insight into the biological roots of counting capabilities.
“When a crow looks at three dots, grains or hunters, single neurons recognise the groups’
‘threeness’,” says Helen Ditz. “This discovery shows that the ability to deal with abstract
numerical concepts can be traced back to individual nerve cells in corvids.”
What makes this ﬁnd even more interesting is the very spate evolutionary histories of
primates and birds which means that the brains of crows and humans are designed
very differently, but they appear to have developed a strikingly similar method for
processing numbers.
“Surprisingly, we ﬁnd the very same representation for numbers as we have
previously discovered in the primate cortex,” Prof. Nieder says. “It seems as if
corvids and primates with independently and distinctively developed endbrains have
found the same solution to process numbers.”

Ants have different ‘standards’ when it
comes to choosing a home

C

ollective decision-making is
a characteristic of societies
ranging from ants to
humans.
The
ant
Temnothorax albipennis is known to
use quorum sensing to collectively
decide on a new home; emigration to a
new nest site occurs when the number
of ants favouring the new site
becomes quorate. There are several
possible mechanisms by which ant
colonies can select the best nest site
among alternatives based on a
quorum mechanism.
Scientists know that ants use
quorum sensing but how do the
opinions of individual ants affect

www.projectsmagazine.eu.com

this? Until now, the exact way in which their
decisions affect the colony has puzzled
researchers. A new study, led by the
University of Bristol has demonstrated that
the answer may lie in the varying ‘pickiness’
of individual ants.
Using mathematical modelling, researchers
from Bristol’s Schools of Engineering
Mathematics and Biological Sciences have
found that while some are happy to slum it out
in anything with a roof, others are so choosy
that even the equivalent of a mansion will not
satisfy them.
The modelling found this distribution of
individual ‘standards’ across the colony makes
for a robust, but effective, method of nest
choice. When the team simulated this, their

results were strikingly similar to the
behaviour of real ants, suggesting
that, in insects often known for their
uniformity, in this case at least,
individuality may hold the key to their
success.
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“A person using ‘Flow
machine’ can decide to
compose blues in the style of
Charlie Parker but to have all
the notes different”

IN BRIEF
Could antidepressant
protect against Ebola?
Scientists have identiﬁed 30 drugs
already in circulation that appear to kill
the Ebola virus in cultured cells. Among
these 30, the heart disease drug Vascor
and the antidepressant Zoloft were found
to also stop the virus from reproducing
in rodents.
These two drugs prevent the virus
entering, replicating in and exiting
infected cells. Both drugs were able
to protect the mice from Ebola with a
survival rate 70 per cent for Zoloft and
100 per cent for Vascor.

Brain of ancient sea
creature reconstructed by
Bristol undergraduate

T

he world’s ﬁrst study into the brain
anatomy of an ichthyosaur, a marine
reptile that lived at the same time as
the dinosaurs, has shed light on how
the reptilian brain adapted to life in the oceans.
With strong ties to Mary Anning, the
renowned nineteenth century fossil collector,
ichthyosaurs are ingrained within the history
of palaeontological research, having ﬁrst been
discovered over 200 years ago. Despite this,
researching them is difﬁcult as their fossilised
remains are usually found compressed and
ﬂattened, making studies of skull function
and brain anatomy near impossible.
However, one specimen found locally at a
site in Strawberry Bank, Somerset, is almost
complete, and is preserved in three dimensions.
Ryan Marek, lead author on the paper said:
“The fossil is incredible – its skull is in a good
enough condition to use the latest visualisation
techniques, allowing us to carry out work
that’s never been done on ichthyosaurs before.”
Ichthyosaurs were a group of marine reptiles
closely related to plesiosaurs and pliosaurs.
They superﬁcially resemble dolphins, however
ichthyosaurs have much larger eyes, used to
see when diving to depths of up to 600 metres,
and longer, thinner snouts.

14

Using CT scanning and digital
visualisation software, the researchers
were able to fully restore the skull of the
ichthyosaur, which was assigned to the
species Haufﬁopteryx typicus that lived
180 million years ago. By inﬁlling the
cavity in the skull where the brain
would be, the researchers were able to
study the brain anatomy of an
ichthyosaur.
The study found enlarged optic lobes,
which correspond to the specimen’s huge
eyes and allows it to see when diving to
deeper waters. The ichthyosaur also had
an enlarged cerebellum, the part of the
brain responsible for motor control,
enabling it to be a highly mobile, visual
predator. Unexpectedly, the olfactory
region, the area responsible for
processing smell, is enlarged.
Co-author Professor Mike Benton said:
“These results both conﬁrm previous
hypotheses on ichthyosaur sensory
biology and also offer new insights into
how these marine reptiles interacted with
their environments – perhaps the
creatures relied more on their sense of
smell than we previously thought.”

Chimps get drunk on
palm wine
Researchers have discovered that
wild chimpanzees living near the
village of Bossou, near Guinea
habitually drink alcohol.
Locals tap rafﬁa palm trees for the
sap, which they then harvest in
plastic containers. The containers
are left and the sap quickly ferments
into palm wine. The tipsy Chimps
have been observed to fold or
crumple leaves inside their mouths
to produce a drinking tool. They
dip these “leaf sponges” into their
preferred drink, and then squeeze
them into their mouths.

Even low-level air
pollution dangerous
Current acceptable levels of air
pollution may be unsafe, according
to new research. An annual average
of 12μg/m3 of ﬁne particle pollution
is considered safe at present under
the US Environmental Protection
Agency’s standards, but a recent
Harvard Medical School study in
New England showed that every
10μg/m3 increase led to a 7.52
per cent increase in mortality in
over 65s. The unambiguous results
suggest that improving air quality
beyond today’s standards may
beneﬁt public health.
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International
year of light
Milky Way Over Baobabs, Morondava, Madagascar

From radio waves, to microwaves, from x-rays to UV rays, light comes in
many forms. The International Year of Light 2015 focuses on light science
and its applications. Light plays a vital role in our daily lives and is an
imperative discipline of science in the 21st century. It has revolutionised
medicine, opened up international communication via the Internet, and
continues to be central to linking cultural, economic and political aspects
of global society. The United Nations hopes to raise global awareness of the
importance of light-based technologies with this initiative.
Light: Beyond the Bulb is an open-source international exhibition program for
the International Year of Light to showcase the incredible variety of light-based

www.projectsmagazine.eu.com

science being researched today across the electro-magnetic spectrum, across
scientiﬁc disciplines, and across technological platforms. The exhibit materials
and images are crowd-sourced and then expert-curated for science content,
high-quality printability, stunning beauty and ability to engage the public.
This is one such image. Titled ‘Milky Way Over Baobabs’ it shows the socalled spiral galaxy, as viewed from Morondava, Madagascar. The Milky Way
contains arms of stars, dust, and gas that emanate from a central area. When
looking towards the centre of the Milky Way a swath of starlight can be
seen, however, this is only a small percentage of the total stars there, as the
dust and gas block much of our view in visible light.

© Mohammad Taha Ghouchkanlu/PNA

FEATURE

Living with
the
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nature –
integrated
approach
Green Week, the biggest annual conference on European
environment policy, took place this year from 3-5 June in Brussels.
This year’s meeting aimed to provide a platform for debate and
exchange of experience about how to protect and coexist with
nature and biodiversity, without which our health, wealth and
way of life would all be in jeopardy. Karmenu Vella, the European
Commisioner for the Environment, Maritime Affairs and Fisheries,
was there to open the talks on this most important of topics

F

or decades nature has been regarded as
an impediment to economic progress –
often seen as an interference to our
industrial ambitions. It is misunderstood,
underestimated and taken for granted.
Only now are we beginning to comprehend the
extent of our miscalculation, and realising that the
idea of nature and the economy as rivals was wrong.
But the idea of nature and the economy in balance
is also wrong; balance implies opposite ends of the
spectrum. The challenge facing us is how to move
to an integrated approach, an economy that builds
on nature’s strengths and the natural environment
that is a source of sustainable wealth.
We depend on nature. Forests purify our air, and
healthy ﬂoodplains purify the water we drink.
Industrial alternatives to water puriﬁcation are
energy intensive, ultimately costing consumers
more money. Up to 50 per cent of our prescription
medicines use naturally occurring substances
from plants. Without natural ecosystems like
coastlines, much of our tourism would simply
wither away.
A growing number of studies show how patients
recover faster when they can physically interact
with nature. Ecosystems regulate our climate, and
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Karmenu Vella speaking at Green
Week,
© European Union, 2015

provide us with clean air – without which, we
would have to foot the bill through higher medical
expenses and insurance policies. Our food depends
on healthy soil and services such as pollination
from insects that are increasingly rare. The value
of insect pollination services alone has been
estimated at €15bn per year in the EU. If we treat
nature well, it will treat us better. But if we treat
nature badly, it will betray us.
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When we lose our biodiversity, it is not just a few
species or habitats where few people live that
disappear. It has direct and lasting consequences
for human society, and imposes a cost to our
economy of a magnitude we are only just starting
to comprehend. Initial conservative estimates
indicate that failure to halt the loss of biodiversity
and ecosystem services by 2020 could cost the EU
economy around €50bn per year.
But there are also positive stories. The Natura 2000
network, which now covers 18 per cent of Europe’s
land mass and around four per cent of its marine
area, is a network we can justiﬁably be proud of. As
the centrepiece of the EC’s biodiversity policy,
Natura 2000 is the result of unique cooperation
among the 28 EU Member States. It is one that
recognises our right to develop and use the natural
resources of our land and our seas, while demanding
that those resources be used sustainably, thus
safeguarding such spaces for future generations.

Karmenu Vella, © European Union

“The value of insect
pollination services alone has
been estimated at €15bn per
year in the EU. If we treat
nature well, it will treat us
better. But if we treat nature
badly, it will betray us”
Working with nature rather than against it presents
huge business opportunities, so we need to encourage
more investments in green infrastructure, projects
based on payments for ecosystem services or
innovative pro-biodiversity and pro-climate
adaptation businesses. Investments like these are
proﬁtable both to businesses and to society.
The EC is currently hard at work to bring nature to
the forefront of its agenda; following on from the
recent “State of the Environment” report, it has now
published the “State of Nature” report, which
contains an assessment of the state of species and
habitats protected under the Birds and Habitats
Directives. The results were mixed, with some
worrying trends but some clear evidence that its
policies can work.
The EC will now continue with its intensive
stocktaking of its biodiversity policy with the midterm review of the EU Biodiversity Strategy to
2020. Progress must be made towards the target of
halting the loss of biodiversity in the EU, restoring
ecosystems and addressing global biodiversity loss.
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Up to 50%
of our prescription
medicines use naturally
occurring substances
from plants

Several new IUCN Red Lists of endangered
species have been published recently, which
provide a sharp reminder of the extent of our
responsibility. The ﬁrst ever complete assessment
of marine ﬁshes native to Europe, assessing all
the 1,220 species present in all Europe’s seas,
including many highly exploited species that
support ﬁsheries, shows many species in decline.
Sharks and rays are the most threatened, with
40.4 per cent of them threatened with extinction.
The degradation of nature and biodiversity loss
is not destiny, however. It can be fought through
careful planning, and will take the support and
dedicated efforts of a range of governmental and
non-governmental players, businesses, farmers,
communities and citizens. Last but not least, it
will take international coordination and
cooperation - the sort of coordination that ought
to make the EU an example of sustainable
development around the globe. Let’s ﬁnd ways of
making that happen.

+
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Environment & climate
A team from the University of Bergen is attempting to ascertain how climate-change induced variations will affect
the forests of the future, speciﬁcally through the analysis of fossil pollen data from the past 11,500 years. This
will allow them to understand the patterns of botanical responses to climate change over this period, and will
consequently allow them to understand which plant species are more tolerant to change – information that could
prove invaluable to the Nordic and Baltic countries in which forestry remains a multi-million euro industry

Climate change:
past, present and future

(Left) Wenche Eide adding core-rods to enable coring at a greater depth.
She is being helped by Gavin Simpson and Bruce Terry.
(Above) Gavin Simpson and Wenche Eide pulling the corer out of about 8m
water depth.

Public awareness

of climate change is
ever-increasing; the modern media is
awash with video footage of melting ice
caps, paddling polar bears and forest
ﬁres, but there are many manifestations
of climate change less obvious than those
behind such striking images. Plants
including trees are also showing signs of
climate-change
inﬂuence
in
their
behaviour,
particularly
in
their
distribution patterns across the planet.
“The big question is whether or not the
ecological responses of forest species have
changed or stayed the same over time? Are,
for example, pine trees responding
differently now than they did in the past?”
says Professor H. John B. Birks from the
University of Bergen’s Ecological and
Environmental Change Research Group.
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Birks and his team are aware that accurately
predicting biological responses to future
climate change is a subtle process, and
cannot be achieved by simply monitoring
current responses and extrapolating the
same relationship to the future. They
believe that mapping fossil pollen data
against independently developed models of
climate variations over the past 11,500
years (the period since the last ice age, also
known as the Holocene) will give a better
understanding of the consistency of these
relationships through time. In essence, the
team intends to study the patterns of
botanical responses to climate change over
this period, and consequently identify
whether trees and other plants have a wider
tolerance to change than current postindustrial measurements suggest. They will

then be able to make an informed assessment
of whether the distribution and composition
of north Europe’s forests will be as strongly
inﬂuenced by anthropogenic climate
change as some current worst-case
scenarios depict.
The team is working as part of the
University of Bergen’s No-Analogue
Climates project (NoAClim), a project
bringing together palaeoclimatologists,
climate modellers, palaeoceanographers
and palaeoecologists, with the aim of
assessing how climate change will continue
to affect various elements of the earth’s
ecosystem, and they are keen to beneﬁt
from the combined breadth of expertise
within the group.
The team has been busy collating fossil
pollen data from across their observation
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(Above) Bruce Terry and Wenche Eide extruding the sediment core from
the core-tube. (Right) A 1-m-long core of lake sediment being wrapped in
plastic ﬁlm by Bill Watts after extrusion.

sites, of which there are 200 located across
north-west Europe and the Baltic countries.
The major species for modern forestry are
the target sources of data, and hence it is
fossil pollen data of pine, oak, spruce, elm,
and birch that are particularly searched for.
The samples are collected in sedimentary
form from lakes using specially constructed
coring equipment. The equipment bores
into the ground to a depth of up to 12m and
extracts a sample of sediment, which is
then chemically treated to remove the mud,
resulting in an almost pure extract of fossil
pollen that are counted under a microscope
and identiﬁed via their size and shape.
“We always take our samples from the
deepest part of the lake. It’s physically
demanding work but the depth is necessary
to provide us with the representative
samples that we need,” explains Birks.
Fossil pollen extracted from varying depths
corresponds to varying time periods.
Samples from older periods are buried more
deeply, and from this a picture of changes
in tree pollen composition with respect to a
particular time period may be constructed.
Taking measurements from across the 200
sites also allows the team to estimate the
distribution and abundance of tree species
with respect to space. These results are then
stored in a shared pollen database that is
used by various projects across Europe.
Simultaneously in another arm of
NoAClim, Professor Paul Valdes of Bristol
University has been producing quantitative
climate reconstructions, i.e. estimates of
past climate conditions. Valdes’ work
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involves computer simulations of past
climates under prescribed conditions of
insolation, carbon dioxide concentrations,
and ice extent at 500-year intervals
throughout the last 11,500 years. Using
these model simulations, fossil pollen are
then mapped into the relevant climate
simulation and using advanced speciesenvironment modelling, the realised
ecological response of, for example, pine is
estimated for 10,000 years ago. The process
is repeated for every 500-year interval and
for all the major pollen types.

possibly two degrees warmer in the winter.
However this degree of change in global
temperature happened much more slowly.
In response to this, NoAClim is incorporating
scenario planning into their analysis, an
area of systems thinking which compares
multiple different independent scenarios,
i.e. plausible future contexts, in order to
explore the level of uncertainty in each
element of their data.
The preliminary models suggest that trees
may have considerably more adaptability
than we see from their current distribution

“We always take our samples from the deepest
part of the lake. It’s physically demanding work
but the depth is necessary to provide us with the
representative samples that we need”
Birks is working with Joe Chipperﬁeld a
post-doctoral colleague with a strong
background
in
species
distribution
modelling, to analyse the relationship
between pollen assemblages and Valdes’
simulated past climates. The difﬁculty in
modelling a system that can help to predict
arboreal responses to future climate change
is the lack of analogous climate variances
in the earth’s history. Ten thousand years
ago, in the early part of the Holocene period,
temperatures across the globe were close to
three degrees warmer in the summer and

patterns. These preliminary results bode
well for the future of Nordic forests,
countering predictions of rapid and
devastating decreases in the size of tree
populations, but the team is conscious that
more work is required in order to provide
increasingly accurate predictions that can
help foresters to plan effective management
strategies. Current results are based on
climate models reconstructed for discrete
periods in the past, each separated by 1,000
year gaps, and the team is hopeful that
models currently under development for the
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AT A GLANCE
Project Information
Project Title:
NoAClim - No-analogue climates and
ecological responses in the past and
future
Project Objective:
NoAClim tests the scenario of noanalogue climates and ecosystems in
the past and the future in northern
Europe. Ecosystems, like climates,
are not static. What will happen to
ecosystems in response to climate
change? How analogous to modern
climate are past and future climates?
What responses are seen or expected?

Linn Krüger, a member of the Ecological and Environmental Change Research Group
where the NoAClim project is based, counting fossil pollen with a high-quality
optical microscope. Photo: Arild Breistøl

Project Duration and Timing:
3 years from 1 January 2014 to 31
December 2016 with an extension
for HJB Birks and CR Jenks to 31
December 2018
Project Funding:
Norwegian Research Council (NFR)
8 million NOK
Project Partners:
University of Bristol (UK); University
of Oxford (UK); University of Helsinki
(Fin); University of Göttingen
(D);UniClimate at Bergen (NO);
University of Wisconsin, Madison (US)

MAIN CONTACT

H John B Birks

Modern pollen grains of (A) birch (Betula), (B) elm (Ulmus), (C) oak (Quercus), (D)
pine (Pinus), and (E) spruce (Picea). All pictures are taken at the same magniﬁcation and the black bar represents 25 microns. The pollen grains have been stained
with safranin to increase contrast. Fresh untreated pollen is usually yellow in colour.
Photos: John Birks
intermediate periods, i.e. periods separated
by only 500 years, will give further
credence to their preliminary results.
In an article published in Science in 2007,
Douglas Fox wrote that in North America
“fossil pollen and climate models suggest a
messy world in 2100, as surviving species
reshufﬂe into entirely new combinations,
creating ‘no-analog’ ecosystems”. The fossil
pollen record and climate simulations for
northern Europe suggest, to paraphrase
Fox, a messy world over the last 11,500
years as species have reshufﬂed into
different combinations in response to
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different
combinations
of
climate
components (e.g. temperature, extremes,
precipitation, continentality), creating
‘novel’ or ‘no-analogue’ ecosystems. Messy
though the world has been and will possibly
continue to be, it is a fascinating and
challenging world. Lessons from the past
deduced by NoAClim have much to tell us
(and warn us) about what we can hope to
predict about future responses in our
rapidly changing world. Earth’s systems are
soberingly complex and potentially full of
‘surprises’, as they have been since the last
ice age.

Professor Emeritus, Bergen and
University College London. Major
research activities – quantitative
palaeoecology, pollen analysis,
vegetational history, alpineplant ecology. 500+ international
publications including 6 books and
16 edited books. Foreign Member,
Norwegian Academy of Science &
Letters and Royal Swedish Academy
of Sciences. Honorary doctorate from
Lund University.

Contact:
Tel: +47 5558 3350
Email: John.birks@uib.no
Web: www.uib.no/en/rg/EECRG/56799/noaclim

+
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Environment & climate
Vast quantities of carbon are located within the permafrost soils of the Arctic. If exposed to global
warming, these organic remains could be decomposed to greenhouse gases and released into the
atmosphere, thereby exacerbating climate change. To better understand the mechanisms at work, a
team of researchers in Norway have deployed an exciting new set of analytical tools

Comparing past and present
soil carbon sequestration
Carbon, frozen over thousands of years,
is located in the arctic and boreal parts of
the world, including the USA, Russia,
Canada and Greenland. Estimates suggest
1.5 trillion tonnes of the material could
occupy regional carbon ‘sinks’ – around
twice that in the atmosphere. Over time,
some of this buried carbon is freed through
decomposition, and transformed into a
greenhouse gas, whilst newer deposits
become sequestrated. However, if the
outﬂow of carbon becomes disproportionate
to that being buried, it can potentially
cause an environmental imbalance.
Climate change alters the geo-ecosystem
that governs this natural cycle, and
scientists expect that climate change could
be exacerbated through a vicious circle. As
a report issued by the Global Carbon
Project puts it, “These emissions will act to
accelerate climate change by causing it to
feed on itself, as more carbon is released to
the atmosphere, causing the climate to
warm even more rapidly”.
“One of the special things about the High
Arctic is that it has experienced signiﬁcant
warming – perhaps double that of the rest of
the globe,” explains Ivar Berthling, an
associate professor in the Norwegian
University of Science and Technology’s
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(NTNU’s) Department of Geography.
Berthling’s recent collaborative research,
published under the title ‘The Dynamics of
Carbon Pools in High Arctic Permafrost’,
explores the cyclical processes that control
carbon storage and release. “Our work helps
to assess high arctic carbon storage and,
more importantly, whether current rates of
sequestration can at least partly compensate
for emissions,” he continues. “None of the
studies conducted to date examine

burial and exhumation, which occurs over
the seasons. Winter causes a slowdown in the
microbiological agents involved, and may
force some of the carbon to enter the
permafrost, rather than staying in the ‘active
layer’ above the permafrost. This tier of earth
thaws in summer and, as it warms, accelerates
carbon release. Two speciﬁc processes cause
soil, with organic carbon, to be buried deeper
and potentially enter the permafrost, and
these processes leave tell-tale traces for

“One of the special things about the High Arctic is
that it has experienced signiﬁcant warming –
perhaps double that of the rest of the globe”
contemporary sequestration. To address
this, we wanted to couple models for the
geomorphic processes occurring within the
soil with the actual surface and subsurface
organic carbon content. Knowledge about
this is very valuable, since it can help us to
comprehend the larger, macroscale picture.”
In cold climates, organic carbon from the
earth’s surface enters the soil and begins to
decompose as part of a cyclical process of

scientists to examine. One is called
soliﬂuction, which occurs on slopes where
an upper soil layer deforms during summer
thaw. The earth gradually works its way
down the gradient with typically more
rapid displacements at the surface, thus
gradually inverting itself and overlaying
the soil in front of it in a ‘double burial’.
The other phenomena, cryoturbation,
occurs on level ground as frost causes a
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convection like circulation of soil, bringing
objects and deeper layers to the surface and
repeatedly reburying ﬁnes and organic
material over time.
To analyse cryoturbation mechanisms,
NTNU’s researchers dedicated their efforts to
examining sorted soil circles. A form of
patterned ground unique to permafrost
environments,
these
uncanny
natural
sculptures on the earth’s surface visibly show
powerful processes at work. “Sorted circles
illustrate the dynamic cryoturbation process,”
says Berthling. “Within these systems,
convection occurs. Soil rises in the middle of a
circular structure, is pushed out towards the
rim, and is then eventually reburied along the
sides of the coarse border.” The circles are
typically a few metres in diameter. Each
consists of an inner domain of ﬁne-grained
material, surrounded by an elevated ring of
gravel. Employing a form of photogrammetric
technology known as structure-from-motion,
the scientists were able to compare a number of
different images from circles in the Spitsbergen
region and track the spatial evolution of each
circle in millimetre precision.
“The results surprised us,” says Berthling.
“These circles have probably existed for
thousands of years, so we expected them to
remain fairly stable - but it seems they are not.
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“The circles are typically
a few metres in
diameter. Each consists
of an inner domain of
ﬁne-grained material,
surrounded by an
elevated ring of gravel”
NTNU’S GEOGRAPHY DEPARTMENT
NTNU’s notable geography department, headed by Dr Karoline Daugstad, offers
collaborators the expertise to help understand current issues on climate change
impacts. Uncommonly, its staff includes social and physical geographers working
together examining societal responses to challenges caused by climate change.
The department is keen to participate in collaborative research projects, which
transcend disciplinary boundaries, and has a long tradition in research exploring connections between nature and society, whilst engaging in fundamental
debates integral to the geographic discipline. Its activities are clustered into four
interconnected groups:
t$MJNBUF WVMOFSBCJMJUZ BEBQUJPOBOENJUJHBUJPO
t&OWJSPONFOU SFTPVSDFT NBOBHFNFOU
t.PCJMJUZ USBOTOBUJPOBMJTNBOEFRVBMJUZ
t*OOPWBUJPOJOJOEVTUSZBOETPDJFUZ
One recent example of such initiatives is a research project on small, inert icepatches located in the country’s mountain regions, in collaboration with archaeologists. These non-moving mini-glaciers are presently melting and exposing a
wealth of intriguing artifacts from Norway’s past, including ancient arrows and
arrow-heads going back more than 5000 years. By analysing these phenomena,
the department hopes to learn more about past hunting activities and the cultural landscape of high alpine areas, and the processes which have made these
small icepatches themselves such a permanent feature in the changing Norwegian mountain landscape.

Insight Publishers | Projects
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Project Information
Project Title:
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Project Objective:
The principle objective is to determine
dynamics, content, age/depth
distribution and palaeoenvironmental
significance of the organic carbon
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permafrost soils and process regimes
on Svalbard, with a special emphasis
POPSHBOJDDBSCPOTFRVFTUSBUJPO
Project Duration and Timing:
2010-2012
Project Funding:
3FTFBSDI$PVODJMPG/PSXBZ10-3&4
QSPHSBNNF1SPKFDUQBSUOFST
1FSTPOFMMDPTUT 5PUBMTVN
/0, &VSP

Altitude changes of a sorted circle. Red areas show a relative lowering and blue areas a
relative rise in elevation.
“We were able to quantify the anticipated
radial movement from the centre of the
circle outwards, but it wasn’t as systematic
as we predicted. Unexpectedly, we noted
signiﬁcant differences in surface altitude
during the three-year study, so that in
general the centres and coarse borders
were rising while the outer sector of the
ﬁne domain was sinking. This creates
higher local relief that might increase
surface displacements further. In our
future research, we hope to devise new
measurements to assess whether these
trends will continue and if they will
inﬂuence the magnitude of the radial
movement. From the measured surface
displacements, we can calculate ‘strain
rates’ which control vertical soil movement
by stretching or compressing the surface
soil, and also look at how long it will take
for soil to be cycled through a circle.
According to our measurements, this could
be in the order of 300-400 years. Critically,
by looking at the amount of organic carbon
in the soil and combining this with our
models of soil dynamics, we can begin to
accurately assess the amount of carbon
sequestration taking place.”
“Another curious thing about our
ﬁndings was also the age range of the
organic carbon we retrieved. The age of
our samples varied from 200 years old to
around nine or 10,000 years – the last ice
age” continues Berthling. “But this
actually shows organic carbon movements
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are determined by the cryoturbation cycle,
and may have been buried and exhumed
several times over. Because of this, the soil
is completely mixed, and our results show
that there are still vast deposits of carbon
in the active layer which have not been
broken down.”
Although Berthling’s initial data
suggests that sequestration rates are
comparable to historic averages during
the last 10,000 years, he cautions that this
does not validate the stability of present
environmental conditions. “We know that
climate change is occurring now, and
certainly has done in preceding epochs”
he says. “Our group would like to
understand whether earlier periods of
warming led to higher sequestration rates,
and if they are notably different from
now. It has been proposed that carbon
sequestration could be quicker in warmer
climates since cryoturbation processes
might become faster due to warmer soil,
and we would like to continue
measurements to test this. But in order to
calculate the potential importance of this
process, and the corresponding present
rates of carbon sequestration, we need to
expand our studies to larger spatial
scales. We also intend to investigate
carbon sequestration through soliﬂuction,
as this process is not only widespread in
the Arctic, but also in non-permafrost
mountain regions, and its role in the
carbon budget is not well understood.”

Project Partners:
University of Oslo, Department of
(FPTDJFODF"OESFBT,ÊÊC
6OJWFSTJUZPG8BTIJOHUPO &BSUIBOE
Space Sciences Department; Ronald
Sletten and Bernard Hallet
6OJWFSTJUZPG8BTIJOHUPO &BSUIBOE
Space Sciences Department; Ronald
Sletten and Bernard Hallet

MAIN CONTACT
Ivar Berthling
*WBS#FSUIMJOHSFDFJWFEIJT1I%
from University of Oslo in 2001
with a Thesis on periglacial slope
processes (field areas in Southern
/PSXBZBOE4WBMCBSE BOEXBT
BQQPJOUFE"TTPDJBUFQSPGFTTPSBU
NTNU in 2004. Fields of interest:
Rock glaciers and solifluction.
Quaternary landscape development.
Theory of geomorphology.
"DUJWFMBZFSEZOBNJDT

Contact:
Tel: 
Email: ivar.berthling@svt.ntnu.no
Web: www.ntnu.edu/employees/ivar.
berthling
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Environment & climate
Microbial organisms are seasonally frozen and preserved within the Arctic permafrost. When the climate
warms, they become active, and contribute to processes that stimulate the release of carbon deposits
as greenhouse gases. To analyse the function of microbes in this cycle, researchers are examining their
unique ecosystem and its interaction with the local climate

The role of Arctic microbes in
climate change
Due

to the vast carbon reserves
sequestered within Arctic soils, the carbon
cycles of these areas must be understood if
the risks of global warming are to be
accurately assessed. Permafrost stores
carbon within the ground, creating
scattered deposits that collectively form
vast ‘reservoirs’. Although they cover only
nine percent of the Earth’s total landmass,
permafrost soils may in fact contain
between 25 to 50 percent of the globe’s soil
organic carbon. Following thawing and
soil movements, this carbon is eventually
exhumed and released back to the surface.
It is then either absorbed by vegetation, or
enters the atmosphere and water before it
is reclaimed by the soil. Since it is
atmospherically discharged in the form of
methane or carbon dioxide, Arctic carbon
has been identiﬁed as both a potential
symptom and driver of global warming.
Several processes are involved in
stimulating the carbon’s release, including
seasonal thaws, forest ﬁres, soil erosion
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and vegetation growth. A recent research
project coordinated by the University of
Bergen has sought to examine the role of
microorganisms in the earth. “For many
years, I’ve been examining arctic soil,
particularly the ‘active layer’ of
permafrost, which is subject to thawing
and refreezing,” explains Professor Lise
Øvreås, the project leader. “During this
period I’ve witnessed a lot of surprising
activity and diversity there. As soon as it
thaws, the whole structure of the
permafrost
changes.
Methane
and
greenhouse gases are emitted, but this
catalyst also stimulates dormant microbes
frozen in the permafrost. They wake up
and contribute to some of the processes
that are driving the whole carbon cycle. In
our project, we focused on how to better
understand these microbes by examining
their physiology and the mechanisms
which control them as communities.”
Conducted between 2013 and 2015, the
project examined a frozen core of excavated

permafrost removed from two metres
beneath the Arctic soil. Half of the sample
consisted of the active layer, with the other
segment comprising permafrost. “During
our analysis we sliced the core into thin
sections” explains Øvreås. “This was so that
we could not only examine the genes of
microbial organisms located there, but also
scrutinise transition zones between the
active layer and permafrost. DNA and
genomic analysis was carried out, to
measure attributes of the microbial
community, which exhibited distinct
changes in the cores. Our samples were also
subjected to additional thermographic
computer analysis so that we could discern
physical and chemical changes within the
segments. We will also imminently be
trying to stimulate microbes from the
permafrost, to test if they are partly
responsible for the release of methane and
carbon dioxide.”
Despite occupying conditions hostile to
most lifeforms, the permafrost microbes
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have revealed themselves to be remarkably
resilient, says Øvreås. “Organisms have
been studied which can actually function
in extreme cold; at around minus 17
degrees,” she says. “They have adapted to
surviving under harsh conditions, although
they need water to function. As soon as this
becomes available, along with certain
nutrients, their processes resume. A
Californian group conducted experiments
on incubating permafrost microbes, which
had been frozen for more than 10,000 years.
After a couple of hours of stimulation, they
could see that the whole system was
revitalised, and gases were exchanged
through microbial respiration.” This is one
important source of carbon release – as is
the death of the microbes, which liberates
carbon through decomposition.

“Once we know more
about the organisms, we
can begin to project the
consequences of
temperature changes in
the Arctic upon them,
and what kind of
processes they
might stimulate”
“So far, our results, which we’re currently
preparing for publication, suggest a
dramatic change in the Arctic microbial
community,” continues Øvreås. “The
preliminary ﬁndings show that one sort of
organism is dominating the environment,
which seems to be driving the communities
we ﬁnd there. The organism itself is similar
to a spore-forming microorganism familiar
from other climates, like the Canadian
Arctic and Siberia. Although the entity we
have identiﬁed is similar, and seems to

occur in four different types, it is previously
uncategorised and distinctive. At the
moment, we’re trying to assemble a genomic
puzzle by theoretically deﬁning its genes,
without having it in culture. In order to
achieve this difﬁcult task, we will compare
it to the known microbes we believe are
most similar, using state-of-the-art
sequencing technology.”
Following this phase of the project, PhD
student Oliver Müller will put the microbes
into culture and conduct extensive
laboratory tests intended to divulge
relations with their permafrost habitats.
This should reveal further attributes of the
newly isolated microbes, such as their
metabolic
potential
and
lifestyles.
Incubation experiments are an important
part of these activities, and will reveal how
communities of frozen microbes can be
reanimated and potentially function as
agents of climate change in future. “Once
we know more about the organisms, we can
begin to project the consequences of
temperature changes in the Arctic upon
them, and what kind of processes they
might stimulate,” anticipates Øvreås. “To
substantiate these forecasts, we’ll also carry
out further cultivation and activity
measurements on the microbes”.
Having spent seven months engaged in
microbial research at the Janet Janssons lab
at the Lawrence Berkeley National
Laboratory in California, Øvreås is keen to
continue her research into Arctic
microbiology after the conclusion of her
current project, and engage in fruitful
international collaborations. “The Arctic
carbon cycle is an intricate and complex
chain of processes and events, about which
much remains unknown,” summarises
Øvreås. “There are many dissimilar types of
carbon. So, as a result of permafrost
changes, you could potentially encounter
several cascades of different reactions.
Because microbes can perhaps be regarded
as the ultimate drivers for these, it’s vital
for us learn more about the processes which
involve them, and how they interact with
each other, to predict the possible impacts
of climate change.”

+

PROJECT PARTNERS

AT A GLANCE
Project Information
Project Title:
Microorganisms in the Arctic –
Major drivers of biogeochemical
cycles and climate change
Project Objective:
To meet the future challenges
of rapid climate change in the
arctic, it is crucial to improve our
understanding of the underlying
mechanisms that controls
the microbial diversity in low
temperature environments and the
possible impact climate variability
will have on the interactions
between permafrost dynamics and
greenhouse gas emissions.
Project Duration and Timing:
2013-2016
Project Funding:
Norwegian Research Council
Fulbright Arctic Chair

MAIN CONTACT

Professor Lise Øvreås
Lise Øvreås received her PhD in 1998
from University of Bergen, Norway.
Her research interests are genetic
diversity and population dynamics
of microorganisms in their natural
environments, population ecology and
community ecology; natural variation
in the in the microbial community
composition and also the regulation
of biodiversity and adaptability of a
microbial community to external stress
factors. Current work is focused on
studies of microbial diversity in cold
environments in the polar ocean and
in permafrost.

Contact:
Tel: +47 55582675 +47 99236392
Email: Lise.ovreas@bio.uib.no
Web: http://www.uib.no/bio

t Professor Janet Jansson, Biological Science Division, Pacific Northwest National
Laboratory, USA
t Professor Carsten Suhr Jacobsen, Center for Permafrost studies, University of
Copenhagen, Denmark
t Professor Bo Elberling, Center for Permafrost studies, University of Copenhagen,
Denmark

www.projectsmagazine.eu.com

27

Follow us on:

FREE SUBSCRIPTION
Apply for a free subscription to Projects magazine

Projects Magazine
Projects is Europe’s leading publication focussing on research and
innovation. The magazine has established itself at the forefront of
innovation by providing a critical platform for the dissemination
of projects’ results as well as being the natural home for the
debate and analysis of the latest issues relating to policy and
funding. Projects also highlights the success stories that drive
Europe’s innovation and is a must-read for all those involved,
from academia, industry and the public sector.

Insight Publishers Ltd
12-13 King Square, Kingsdown, Bristol, BS2 8JH, UK
Tel: +44 (0)1172 033 120 Fax: +44 (0)1173 150 400

Subscribe online at:
www.projectsmagazine.eu.com/magazine/subscribe

Environment & climate
Fish stocks and climate have been well studied in the Nordic Seas, and much Nordic cooperation has
been conducted over the years. However, the expected effects of climate change calls for developing new
approaches. The CLIFFIMA network has drawn on existing Nordic competence to drive a truly multidisciplinary
approach towards studying and preparing for the challenges that will face ﬁsheries in the future

Climate change and ﬁsh –
a changing world
The warming of the Earth to historically
high temperatures now appears to be
inevitable. Although the effects of climate
variability are actually very well studied,
the conditions expected in the near future
will put previously unseen pressures on
biological and societal systems, the
outcomes of which will be difﬁcult to
predict given the already complex nature
of these systems.

different countries in order to create a
platform from which existing competence
within the Nordic countries can cooperate
on the challenges that now face the
ﬁshing industry due to climate change.
“We have brought together an extremely
diverse and multidisciplinary group of
people, ranging from oceanographers and
biologists to economists and social
scientists,” says Jan Erik Stiansen, senior

“During the cold period of the 1960s, the mackerel was
mainly conﬁned to the North Sea and to the west of the
British Isles, but today they can be found as far north
and east as Svalbard and the Barents Sea”
Fishing has long been one of the most
important industries in the Nordic countries
in terms of both employment and as a source
of food. Climate change is likely to have a
profound effect on ﬁsh populations and
ﬁsheries, and so preparing for and managing
the consequences of these changes will be a
highly challenging and important task in
the coming years.
A NordForsk sponsored network called
CLIFFIMA — Climate impact on ﬁsh,
ﬁshery industry and management in the
Nordic Seas — has brought together
experts from 13 institutions in ﬁve
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scientist at Norway’s Institute of Marine
Research (IMR) and project leader.
The multinational aspect of the network
is of great importance. Fisheries in the
high seas typically span vast areas that
cover several national exclusive economic
zones, and the responsibility for
managing them is often shared between
countries. It is only appropriate then that
in a network such as this that participants
from
Denmark,
Norway,
Iceland,
Greenland and the Faroe Islands are
included, as well as guests from Russia,
Canada and the USA

Measuring climate’s impact on fish

The network consists of a core group that
carries out the primary work to meet the
main objectives of CLIFFIMA, and an
extended group that participates in
meetings, seminars and conferences. The
central node of the network has been the
development of an ecosystem spatial
database that contains data on temperature,
salinity, ﬁsh abundance and distribution,
commercial catch and more. The database
aids the analysis of climate-ﬁsh
relationships. As part of this work,
methods and standards for digitisation of
old data were and initiated and systems for
data storing and exchange were developed.
These tools are now available to use online.
The politics of fishing

The high-latitude Northeast Atlantic
covered by the network contains some of
the most prominent examples in the world
of how climate change is impacting
marine ecosystems. This has caused
problems in terms of ﬁshery management;
ﬁsh are not guided by national boundaries
but rather by environmental factors, and
recent movement of mackerel from EU
waters into the Faroe Islands and Icelandic
areas has caused disputes – just one
example of how climate change and
climate variability can cause changes in
ﬁsh
behaviour
and
thus
have
socioeconomic consequences.
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Problems such as these cannot be solved
as individual nations. The issue of
changing distribution of ﬁsh stocks is one
that eventually has to be solved politically.
Certain treaties exist that are based on
historical distributions, but as these
distributions change the treaties have to
be renegotiated. How to do this fairly is
not clear, and it is thus one of the
objectives of the network to provide some
objective criteria and come up with some
general ideas that can help negotiators
deal with these unprecedented changes.

Svein Sundby

Ken Drinkwater

Crossing boundaries

The Atlantic mackerel provides an
interesting example of how ﬁsh stocks are
moving. Pelagic ﬁsh are in general more
migratory than other ﬁsh, with Atlantic
mackerel being an extreme example of
this. During the cold period of the 1960s,
the mackerel was mainly conﬁned to the
North Sea and to the west of the British
Isles, but today they can be found as far
north and east as Svalbard and the
Barents Sea. “We can see that the mackerel
are now spawning much further north
than they were before,” says Svein
Sundby, senior scientist at IMR. “This is
quite unique, as most ﬁsh do not tend to
move their spawning areas and so are
much more bound to that area.”
However, the highly detailed and
longstanding datasets of the Nordic Seas

show that this northerly movement of
mackerel has been seen before in the
1930s and 1940s. In fact, these
observations are happening in concert
with what is known as the Atlantic
Multidecadal Oscillation (AMO) – a longterm natural variability in sea surface
temperature with a periodicity of around
60-70 years that has dominated the North
Atlantic for as long as records have been
kept. “We have to be careful when we are
looking at the effects of climate change
on ﬁsheries and the attribution of that
change,” says Ken Drinkwater, senior
scientist at IMR. “Fish populations that
only have datasets on them for the past
30-40 years might show changes in
parallel with anthropogenic global
warming, whereas we think that only
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One of the starting points for the network
was a similar but smaller project in
Norway that sought to deal with similar
issues as CLIFFIMA. After this ended, the
same group of people decided to expand
into a Nordic context, gathering all of the
major institutions that collect data on
climate and ﬁsheries in the Nordic Seas,
as well as experts on ﬁsheries economics
and a few people from social sciences.
“Getting everyone to communicate
effectively has been a challenge from day
one,” says Stiansen. “Each discipline has
their own way of looking at things and
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attributed to anthropogenic causes, the
other half being attributable to AMO.”
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1994 and 1997-1998: Redrawn from Uriarte, A., and Lucio, P. 2001. Migration of adult mackerel along the Atlantic European
shelf edge from a tagging experiment in the south of the Bay of Biscay in 1994. Fisheries Research 50: 129-139.
2013: Redrawn from Nøttestad, L., K.R. Utne, V. Anthonypillai, O. Tangen, J.W. Valdemarsen, G.J. Oskarsson, S. Sveinbjornsoon,
S. Jonsson, H. Debes, E. Mortensen, L. Smith, A. Olafsdottir, and J.A. Jacobsen, 2013: Cruise Report from the Coordinated Ecosystem Survey (IESSMS) with M/V “Libas”, M/V “Eros”, M/V “Finnur Fríði” and R/V “Arni Fridriksson” in the Norwegian Sea and
Surrounding Waters, 2 July - 9 August 2013.Working Document to ICES Working Group on Widely Distributed Stocks (WGWIDE), 27 August - 2 September 2013, International Council for the Exploration of the Sea (ICES) Headquarters, Copenhagen,
Denmark, 42 pp.
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their own vocabulary – often we found
after talking for a while that we were
talking about the same thing, just with
different words! But after our years of
working together we have now started to
work well together, and bringing that level
of interdisciplinarity to a topic as complex
as ours is an achievement in itself.”
Spreading the word

Ultimately, the network hopes to be able to
provide decision makers such as politicians
and ﬁshery managers with sound advice
and projections based on the data and
models that have been developed. This is
done through stakeholder forums with
ﬁshery managers, reports that are sent out
to politicians and other activities.

Stakeholder outreach is always a difﬁcult
task, but the team behind CLIFFIMA
believe that the messages that scientists
are sending out about climate change are
now beginning to be taken on by the wider
world. “We can see now that groups such
as the Environmental Directorate and the
Fisheries Directorate are starting to use the
knowledge that we have garnered,” says
Drinkwater. “This is great compared to ﬁve
to ten years ago when, in the US for
example, climate change did not even have
to be considered when making assessment’s
of species at risk. Things are slowly but
surely starting to change, but all we can do
is to keep improving our science and ﬁlling
in the gaps of uncertainty related to
climate models and ecosystems.”

+

DEVELOPMENT OF BARENTS SEA TEMPERATURE OBSERVATIONS
(THE KOLA SECTION), 30 YR LOW PASS FILTER OF OBSERVATIONS, AND
MODELLED ANTHROPOGENIC COMPONENT (SCENARIO RCP 2.6)
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as ecosystem functioning.
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Biology Biotech
Research carried out in the Svalbard archipelago in recent years has shown that ecosystems that were
previously thought to lie dormant during the long polar night are actually still very much active during this
period. Investigations are now taking place in order to try and characterise exactly what is happening and
what the implications of this previously undiscovered activity might be for the Artic ecosystem

Mysteries of
the polar night
Diel vertical migration

(DVM) has
been said to be the largest synchronised
movement of biomass on the planet. It is a
common feature of all the world’s oceans
(and most of the lakes) in which
zooplankton migrate up to the surface
layers of the water to feed under cover of
darkness at night, and then return down
into the deep to avoid being eaten during
the day.
This process is, unsurprisingly, regulated
by light. In most parts of the world, the rise
and fall of the sun each day mediates DVM.
However, a 2009 paper demonstrated that
synchronised DVM was occurring in two
fjords within the Arctic Circle during the
polar night, a time when there is no direct
light to control the behaviour. This
discovery challenged the long-lasting
paradigm of ecosystems at high altitudes
becoming dormant during the polar night
due to low food availability and lack of
light, and prompted the creation of the
CircA project by the paper’s authors.
Professor Jørgen Berge of the University
of Tromsø and leader of CircA explains the
objectives of the project: “Our previous
results provided strong evidence that
zooplankton were carrying out DVM during
the polar night,” he says. “We set ourselves

32

a few basic questions to build upon what we
had found. We wanted to ﬁnd which species
are doing it, why they are doing it, and why
it is important for the local ecosystem. We
also set ourselves the goal of developing a
new set of tools to set these questions into a
Pan-Arctic perspective.”
The ﬁrst goal for the team was to conﬁrm
that their original observations were not
anomalous. “We have deployed a number of
acoustic instruments to try and monitor the
potential migration of zooplankton,” says
Berge. “We are using ADCPs – acoustic
Doppler current proﬁlers – that detect not
only the strength of echoes being emitted,
but also the Doppler shift.” Doppler shift is
the phenomenon in which the frequency of
a wave changes for an observer moving
relative to the source (commonly
experienced as the change in frequency of a
siren as an ambulance or police car drives
past), and so detecting the changing
frequency of the echoes provides crucial

information to Berge about the movement
– or migration – of the zooplankton.
In order to ﬁnd out which organisms
actively migrate during the polar night, the
team has carried out extensive ﬁeld
campaigns using an array of sampling
devices. “When we are sampling the
organisms from the fjords, we always note
down the prevailing light climate,” says
Berge. “One of the most fascinating things
we have noticed during this project is the
importance of the moon. During the polar
night, the zooplankton are no longer on a
solar rhythm, and so during full moon –
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when the moon is at its brightest – they
start to synchronise with the lunar rhythm.”
In very high latitudes in Arctic waters,
the moon has a special cycle during the
polar night. During new moon, it orbits
below the horizon 24 hours a day, while
during the full moon it stays above the
horizon. In the phases in between, there is
a daily moonset and moonrise. This,
combined with the lack of sunlight, creates
a unique climate of light during the polar
night. “What we see happen is that the
zooplankton switch from a 24 hour cycle
to a 24.8 hour cycle,” says Berge. “During
full moon and on a clear night, the entire
community will migrate deeper. It shatters
the idea that the polar night is an
environment entirely bereft of light and
activity. The organisms in the water aren’t
going into some kind of hibernation as was
imagined – they are actively responding to
the prevailing light climate.”
Although
solar
illumination
is
undetectable to the human eye during the
polar night, the data indicates that the
Arctic zooplankton are still responding to
the variations in low light levels that exist.
This means that there exists a whole suite of
food-web interactions and ecosystem
structural features that have simply been
overlooked until now, and so the CircA
project is now looking to establish the basic
biological foundation behind the behaviours
and their wider ecological impacts.
Having studied Arctic DVM throughout
the seasons, Berge’s team are now beginning
to see that the idea of a huge mass of

zooplankton moving up and down in
absolute synchrony might be an
oversimpliﬁcation. “What we have noticed
is that different species of zooplankton
respond to the changing conditions
throughout the year in different ways,” he
explains. “The group of species that are
migrating extensively during the autumn
are not the same as the ones migrating
during the polar night.

“What we see happen
is that the zooplankton
switch from a 24
hour cycle to a 24.8
hour cycle”
The team’s ﬁndings have sparked interest
in the ﬁeld and more research is now being
done. Berge believes that one of the most
important outcomes of his ﬁndings could be
the implications that they have in the ﬁeld
of environmental management. Increased
levels of shipping as well as oil and gas
prospecting pose a threat to all Arctic
wildlife, but having solid evidence that
organisms are actively migrating during
the polar night and are present at the
surface rather than hibernating in deeper
waters shows that any potential oil spill or
similar accident could be highly damaging
to the local ecosystem.
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Biology Biotech
Sponges play important roles in cold-water ecosystems by ﬁltering water and regenerating nutrients,
which enriches marine habitats. However, sponge habitats can be disturbed by human activities.
To investigate the sponges’ functions and responses to anthropogenic stressors, researchers are
investigating sponge aggregations sited in Norwegian marine ecosystems

Marine sponge ecosystems
and their responses to oil
drilling discharges
Occupying diverse

habitats including
iridescent tropical reefs, fresh water and
gloomy ocean deeps, sponges are an
integral component of aquatic ecosystems.
Consisting of some 15,000 varieties, these
primitive yet extremely adaptable
creatures are typically high volume ﬁlter
feeders and as such perform functions
that can alter the contents of the water
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they inhabit. These ﬁltration processes
can have beneﬁcial impacts on water
quality. For instance, in coral reefs they
convert and release nitrogenous nutrients,
preventing excess accumulation and
maintaining
an
environmental
equilibrium. In cold-water habitats,
scientists propose, they may fulﬁl
similarly integral roles.

“Communities of sponges operate as
ecosystems which perform a variety of
roles,” suggests Dr Raymond Bannister, a
researcher at the Institute of Marine
Research in Bergen, Norway. “For
example, they can provide habitat and
refuge for local ﬁsh populations, as well
as other associated sessile and mobile
fauna. Furthermore, through discrete
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associations with bacteria, ﬁltering of the
water column will enhance regeneration
of nutrients there. Sponges can be
regarded as natural ﬁlters which impact
on water quality and can contribute
signiﬁcantly to benthic-pelagic coupling.”
Collaborating with several research
groups
that
pursue
interests
in
invertebrates and benthic habitats,
Bannister’s work since 2010 has examined
anthropogenic impacts on sponges and
their ecosystems. “We’re currently
undertaking several projects funded by
the Norwegian Research Council. One
examines the impact of oil drilling
activities on large aggregations of

also enabled the group to collect sponges
from their habitats and bring them back
to their lab, where they can be maintained
and examined in the deep-sea ecology
laboratory.
These studies often involve simulating
local conditions to examine the response
of common sponges to industrial
activities, which can impact their habitats
and disrupt their functioning. Bottom
trawling along coastlines where sponges
live stirs up natural sediments, creating
plumes that interact with them by
increasing the amount of suspended
particles in the water. Mining, oil drilling
and aquaculture may also affect these

“We undertook extensive underwater video surveys
to quantify the abundance of sponges, measure their
sizes and see how they differed between locations”
sponges on the Norwegian continental
shelf, while our other activities include
looking at the functioning of sponges in
fjord ecosystems and potential changes to
these environments.”
Nineteenth century anecdotes indicate
that ﬁshermen used to retrieve large
aggregations of sponges from the sea bed
after trawling, but it is only now with
modern technology that it has become
possible to see what they look like in their
natural habitat. “The development of
remotely operated underwater vehicles
(ROVs) in the late nineties, coupled with
advances in video technology have enabled
researchers to enter previously inaccessible
environments,” says Bannister. “Some of
the fjord habitats we are studying are at
depths of between 150 and 300 metres.
Using these technologies, we want to see if
these ecosystems function similarly to
other ecosystems.”
Initially, explains Tina Kutti, a fellow
researcher at the Institute, the Bergen team
sought to obtain quantitative details of the
sponge populations. “We undertook
extensive underwater video surveys to
quantify the abundance of sponges, and
measure their sizes and how they differed
between locations,” she says. “Using this
information, we constructed a picture of
their wider aggregations, and created a
database from which to extrapolate their
importance.” Deploying ROV equipment
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environments
through
generating
different sediment types, discharges,
pollutants and dumping. The researchers
have thus been looking at the natural
sediment sponges utilise, how they
process it, and their ability to cope with
changes. These studies will also look at
scenarios such as the impact of multiple
stressors, by combining different degrees
of
sedimentation
with
varying
temperatures and ocean acidiﬁcation, to
understand how this affects the sponges
and the wider ecosystem.
Using laboratory tanks with volumes of
between 50 and 600 litres, through which

some 350,000 litres of water a day are
pumped, the group has sought to accurately
recreate sponge communities. As their
facility is situated adjacent to a fjord, the
scientists can pump water directly from
their subjects’ original habitat to maintain
them. This has enabled the Norwegian
group to create extremely realistic
simulated systems and preserve delicate
species that are difﬁcult to sustain in
controlled
environments.
During
experiments, sponges within the tanks
were exposed to different types of sediment
for a thirty-day period, and then given a
one-month recovery period, during which
their functions were assessed.
One of the group’s main ﬁndings to date is
that cold-water sponges are highly efﬁcient
ﬁlter feeders and important contributors to
benthic-pelagic coupling.
The researchers were able to elucidate
their roles as consumers of bacteria and
dissolved nutrients, which will have
beneﬁcial
ﬂow-on
effects
to
neighbouring organisms. “Our studies of
suspended sediment thresholds were also
very insightful,” reports Bannister. “We
found that different types of sediment
can inﬂuence the physiological and
cellular functioning of sponges, with
particle
composition,
size
and
concentration
important
factors
inﬂuencing their responses. Moreover,
they may also inﬂuence the distribution
of species. Different types of sponges
occupy very different environments,
which vary between highly sedimented
regions and non-sedimented areas, and
each sponge species has distinct
environmental requirements.”
Sediments can act as agents that stimulate
sponge morphology and encourage them to
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“We believe that our
work will establish
valuable information for
marine scientists, and
will also prove practically
relevant for environmental
managers, consultants,
politicians and industry”
adjust to changing conditions – although
these evolutionary responses are not always
sufﬁcient to mitigate the harmful
byproducts of human activities, according
to Kutti. “Sponges can shut down when
exposed to certain levels of natural
sediment, but don’t seem to have the same
coping mechanisms when exposed to other,
unnatural substances. They are resilient in
some ways, but less so in others.”
“We believe that our work will establish
valuable information for marine scientists,
and will also prove practically relevant for
environmental managers, consultants,
politicians and industry,” says Bannister.
“The oil sector in particular has been keen
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to obtain more details concerning sponge
communities and their vulnerabilities to
suspended sediments, and nationally this
data is especially important for
implementing conservation efforts.”
Following the end of his current fouryear project, Bannister will continue with
an additional overlapping study until the
end of 2016, which will seek out new
collaborative opportunities in order to
increase the group’s knowledge of marine
ecosystems. The team already has
partners in Canada, Australia and the
Netherlands, who are helping to create
tools for understanding larger aquatic
ecosystems through modelling. “The
natural progression for our present
research will be to move away from lab
experiments and begin to initiate
ﬁeldwork,” says Bannister. “Once we
develop an understanding of sponge
tolerance thresholds in the lab and
develop biomarkers to measure these in
conjunction with our international
colleagues, we will seek to apply them to
sponges in a natural setting and ascertain
if they behave identically to laboratory
subjects. It’s clear that more information
and knowledge is needed to understand
the vulnerability of these widespread
ecosystems to human activities, and also
to help fathom their ecological
signiﬁcance.”

Project Partners:
t RESPONSE (SINTEF Materials and
Chemistry and SINTEF Fisheries and
Aquaculture, Norway; University
of Alberta, Canada; University of
Copenhagen, Denmark)
t SedExSponge (University of Bergen,
Norway; University of Alberta, Canada,
University of New South Wales,
Australia; Royal Netherlands Institute
for Sea Research, The Netherlands)
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Raymond is a benthic ecologist,
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tropical coral reef ecosystems, but since
2009, he has been studying the ecological
importance of cold water sponge
aggregations and their vulnerabilities to
anthropogenic stressors.
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Biology Biotech
Bovine tuberculosis (TB) is caused by bacteria of the Mycobacterium tuberculosis complex, mainly by
Mycobacterium bovis. TB is a critical challenge for the agricultural industry and wildlife management.
Since it can be transferred to humans, it is also a public health threat particularly in developing countries.
In response, a Spanish-led project is attempting to control its spread through a holistic programme of
activities centred on the use of an inactivated vaccine

Integrating strategies to
eradicate Bovine TB
A cause of substantial economic losses to
the farming industry as well as an animal
welfare concern in cattle and other livestock
species, bovine TB is a disease caused by
bacteria of the genus Mycobacterium that
affects a large number of animals worldwide.
Recent studies estimated that some 50
million cases occur in livestock each year at
a cost of two to three billion Euros. Outbreaks
can
detrimentally
impact
various
stakeholders in the agricultural value chain,
all the way from government through to
producers and consumers. Because disease
can progress slowly with long latency
periods, and can be maintained in both wild
and domestic animal populations, completely
eliminating the disease can be difﬁcult.
“By the early 2000s, after a period in
which eradication seemed to be at arm’s
reach, it became apparent that bovine TB
was once again a signiﬁcant problem for
the livestock industry,” recalls Dr Ramon
Juste. An expert in epidemiology and the
control of slow infections, Juste’s research
background has equipped him with
experience vital for combating the disease.
“I began work on paratuberculosis, caused
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by the Mycobacterium avium subspecies
paratuberculosis, in the early 1980’s, when
there was an outbreak in a Basque herd for
which we had no control tools,” he explains.
“My team managed to make progress in
isolating the bacteria causing the disease
in small ruminants, and since then we have
been carrying out several projects in this
ﬁeld. Recently, however, we have begun to
collaborate with other groups on the
problem of tuberculosis as it has become
more prominent.”
Wildlife, Juste and his associates notes,
plays an important role in the maintenance
of TB in cattle production systems, not only
in Spain, but also in other countries such as
the UK and Ireland, where badgers have
been linked to infections. It was this
observation that led Juste and his team to
apply a type of paratuberculosis remedy an inactivated vaccine - to tuberculosis, in
contravention of accepted dogma. “To test
our hypothesis, we got funding from the EU
7th framework programme and conducted a
series of experiments in which we
administered a live TB vaccine, BCG, and a
vaccine produced by killing a strain that we

had isolated from wild boar in our lab.
These animals – along with deer – seem to
be the main reservoirs of the disease in
southern Spain,” says Juste. “We found that
our vaccine delivered protection at least as
effectively as BCG, but without any
biological risk, since it’s an inactivated
vaccine and thus cannot evolve into
potentially virulent forms, as the live
vaccines such as BCG could have the
potential to do.”
On the basis of this promising success, Juste
and a consortium of partners have launched
a follow-up project, WILDTBVAC, which
seeks to lay the grounds for industrialisation
of their pilot vaccine. Launched in 2013, the
venture will conclude in November 2015, by
which time it intends to have devised an
integrated, economically viable means of
deploying the novel treatment. Led by Dr
Juste, who is based at NEIKER-TECNALIA,
an organisation that provides innovative
services to the food and agriculture sectors,
the venture unites eight partners with diverse
interests and expertise. Located in Spain,
Italy, Switzerland and the UK, the group’s
members include two university-based
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Project Information
Project Title:
WildTBVac – Integrated solutions
for Tuberculosis control in animals
combining vaccination and multispecies diagnostics

The Eurasian wild boar is regarded as the main wildlife maintenance host for the M. tuberculosis complex. Research within WildTBvac is oriented towards control tools transference
groups, SaBio and VISAVET, two veterinary
products companies, INGENASA and
VACUNEK in Spain, the Swiss animal
diagnostics ﬁrm Prionics AG, Britain’s
government agency APHLA, and the Italian
National Institute of Health.
“We’re currently working with our partners
in several important areas,” says Juste.
“These include scaling up the production of
our vaccine, whilst simultaneously assessing
its safety and effectiveness in new settings,
and examining the interactions with
diagnostic techniques.” Given the speciﬁc
requirement of vaccinating the primary
target species, wild boar, it is necessary to
prepare adequate baits to guarantee the
vaccine uptake by the target sub-population,
juvenile wild boar, to optimise coverage and
protection. However, the accidental and
potential future prophylactic administration
to other species requires its testing in
livestock. To verify its real-world effects, one
of the project’s work packages will seek to
develop diagnostic tools that differentiate
vaccinated domestic animals from their
truly infected counterparts. Once this
framework is established, trials will be
undertaken that examine the impact of oral
vaccine treatments on real populations.
Assessments of culling and oral vaccination

in wild boar will be examined as standalone and combined strategies, and a ﬁnal
trial will examine the effectiveness of the
vaccine in domestic and feral pigs within
an infected area. Following the analysis of
their ﬁndings, the group will seek to exploit
and eventually market their new approach,
and identify suitable opportunities for
technology transfer.
“Partly because of its capacity to infect
humans, measures to control TB are highly
regulated in most countries,” observes
Juste. “Because of this, the prospect of
adopting and implementing a policy to
vaccinate all livestock could prove difﬁcult,
since national policies and procedures are
essentially founded on strategies of testing
and culling. This is a regime that has often
worked very well, but the problem is that TB
is an infection that does not exclusively
affect cattle; there are invariably some
carriers of the disease that are excluded
from these programmes. Our goal with this
novel vaccine development is to have a tool
that could complement the main species
control schedule in settings where it is not
possible to apply a test-and-cull strategy to
all the individuals in the different
susceptible populations among which M.
bovis can hide and circulate.”

Project Objective:
To take the results of the TBSTEP project - “Strategies for the
eradication of bovine tuberculosis”,
funded under FP7-KBBE-2007, where
most of the WildTBVac partners were
involved, and build a pre-commercial
set of TB control solutions by means
of testing the technical and economic
viability of the aforementioned
integrated approach.
Project Duration and Timing:
2 years starting on December 1, 2013
Project Funding:
European Union.
Collaborative Project – Small or
medium-scale focused research
project targeted to SMEs
FP7-KBBE-2013-7-single-stage
Area 2.1.4 Socio-economic research
and support policies
1,560,900.00€
Project Partners:
NEIKER - Spain
VACUNEK - Spain
PRIONICS (Thermo Fisher Scientific) Switzerland
DEFRA – United Kingdom
UCLM - Spain
UCM - Spain
ISS - Italy
INGENASA - Spain
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interests are Epidemiology, Pathogenesis and
the control of slow infections.
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Biology Biotech
Peptide signalling pathways enable communication between neighbouring
cells in plants. Professor Reidunn Birgitta Aalen of the University of Oslo
recently elucidated a peptide-receptor signal pathway that has been shown
to play an integral role in organ abscission, the timing of which has a major
effect on quality and yield in both agriculture and horticulture

Peptide signalling in plants
Wild type

Arabidopsis plants usually
abscise (shed) their sepals, petals and stamen
after pollination has taken place, but one
mutant that retains all of its ﬂowers even
when totally dry has been the inspiration for
a research project that has developed over
the last 15 years at the Department of
Biosciences, University of Oslo.
“I was so fascinated by the phenotype of
this beautiful mutant plant that I had to ﬁnd
out why it didn’t shed its ﬂoral organs,” says
Professor Reidunn Birgitta Aalen. The
mutant, called ida, is caused by a defect in a
gene encoding a short peptide that is
exported from cells at the base of the organs
to be shed and binds to receptors on the
surface of neighbouring cells in this
abscission zone. This triggers a cascade of
molecular events that ends in the synthesis
of enzymes that break down the middle
lamella between adjacent cell ﬁles, so that
the organ detaches.
The IDA peptide, its two receptors HAESA
and HAESA-LIKE2 and the downstream
events represent one of the bestcharacterised peptide-receptor signalling
pathways in plants so far. At present, only

Figure Legend: Upper images: Schematic
Arabidopsis ﬂowers. Sepal, petals and
stamen abscise after pollination. Arrow
points to the abscission zone. The ida mutant retains its ﬂoral organs forever. IDA
signalling is also involved in separation of
cells to let lateral roots emerge (cryoscanning electron micrograph). Lower
images: Control of abscission processes is
important in agriculture and horticulture.
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a handful of peptide-ligand receptor pairs
have been identiﬁed, but research in the
ﬁeld is developing rapidly. The functions of
the peptides and receptors that have been
characterised demonstrate the importance
of peptide signalling: while IDA is involved
in cell-separation events, other peptides
regulate the maintenance of the stem cell
populations in the root or shoot apex,
control root branching, fertility and
pathogen defence.
“We have only seen the tip of the iceberg
when it comes to the importance of peptide
signalling,” says Professor Aalen, who
believes that research in this ﬁeld will turn
out to be as important as plant hormone
research. “While hormones mediate longdistance communication in the plant, peptide
signalling is needed for communication
between neighbouring cells. By knowing
their neighbours, each cell gets information
on their own purpose and function in the
organ that they reside in.”
One interesting ﬁnding by Aalen’s research
group is that the IDA-HAE/HSL2 signalling
module is also used in other cell separation
processes, speciﬁcally in lateral root
emergence. The lateral roots are initiated
deep inside the primary root and in
Arabidopsis has to pass three cell layers to
emerge. The IDA gene is turned on in the
overlaying cells, and this triggers cell
separation so that the lateral root emerges
without destruction of tissues.
Inspired by these ﬁndings, Aalen’s group is
now investigating whether the IDA-HAE/
HSL2 signalling module is used in other cell
separation processes in Arabidopsis and
other species. The timing of organ abscission
has a major effect on quality and yields in
both agriculture and horticulture. Flower
shedding reduces the number of developing
fruits, and the number of developing fruits
per tree determines fruit size. Pre-harvest
dropping of seeds is a severe problem in
economically important species like rapeseed
and soybean.
“My research is now aimed at understanding
organ abscission so that we can contribute to
a sustainable future for agriculture and
horticulture,” says Professor Aalen.

AT A GLANCE
Project Information
Project Title:
IDA - Peptide Ligand-Receptor
Signaling in Cell Separation
Processes in Plants
Project Objective:
The major aim of this project is
to identify components of the
IDA-HAE/HSL2 signaling pathway
controlling floral organ abscission in
Arabidopsis thaliana and to provide
evidence for the involvement of the
IDA-HAE/HSL2 module in different
cell separation processes and in
different species.
Project Duration and Timing:
15 years, so far funded to the end of
2015
Project Funding:
The Research Council of Norway
Project Partners:
Prof. Malcolm J. Bennett, University
of Nottingham, UK
Prof. Georg Felix, University of
Tübingen, Germany
Prof. Lieven De Veylder, VIB, Ghent,
Belgium
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STRONG
universities
for Europe
The European University Association is a multinational
organisation that represents the research-based
universities of Europe. It provides members with unique
opportunities to inﬂuence and shape future European
policy and initiatives affecting higher education and
research by engaging with key stakeholders such as the
European Commission, the European Parliament and other
key decision-makers. We spoke to outgoing president
Professor Maria Helena Nazaré about their work
As the “voice of European Universities”, how does the EUA ensure that it understands the
needs of its members and then inﬂuence relevant EU policy?
Maria Helena Nazaré: With 850 members across 47 countries, the European University
Association (EUA) is the largest and most comprehensive organisation representing researchbased universities in Europe. 17 million students are enrolled at EUA member universities. EUA
is unique in that it represents 33 national university associations and more than 800 individual
universities, a large membership that enables it to act as the as the voice of universities in European
level policy debates.
Through its comprehensive and diverse membership, EUA contributes to EU policy and underlines the
key role universities play in different areas of the EU’s work. EUA collects empirical evidence from the
university sector on a range of crucial topics. On this basis, EUA is able to provide expertise and inform
policy making not only in the areas of education and research but also in the increasingly broad
range of public policy domains in which the input and expertise of universities concur
with the achievement of EU policy goals and objectives.
As the pan-European platform for universities, EUA is therefore
a key partner for policy makers at the European level.

www.projectsmagazine.eu.com
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Humboldt University of Berlin

in the debate and made proposals in this regard. We
are aware that the implementation of a new
programme poses various challenges. Therefore we
intend to consult our membership, who make up a
large part of the Horizon 2020 beneﬁciaries, with the
view to contributing to the mid-term review by
identifying pitfalls and shortcomings and making
concrete proposals.
Following the presentation of its investment plan at
the end of last year, on 13 January the European
Commission released its proposal on the European
Fund for Strategic Investments (EFSI). EUA welcomed
the principal goal of the initiative to support projects
in key areas such as infrastructure, education,
research and innovation, but we believe that the
Horizon 2020 budget should be protected. We
therefore express strong disappointment as it
becomes clear that Horizon 2020 funds will make up
a third of the 8 billion euros mobilised for the EFSI.

Trinit y College, Dublin

What are the most pressing issues facing universities
in Europe at the moment?
MHN: As our EUA Public Funding Observatory
demonstrates, the impact of the ﬁnancial and
economic crisis and resulting cuts in funding for
higher education in many European countries
remains one of the pressing issues facing universities,
both in terms of the funding of teaching and learning,
and regarding the rapidly growing cost of research.
Similarly, while the number of students continues
to grow, demographic change is also a matter of
concern for universities in many parts of Europe
countries. Related in some ways to these developments,
and more generally to the increasingly competitive
environment in which universities function, further
internationalisation is also high on the agenda for
universities around Europe. This means an increasing
focus on mobility of students and staff as well as on
promoting research collaborations with partners
around the globe.
Is Horizon 2020 delivering in the manner that you
hoped it would? How has it affected universities’
relationship with EU funding?
MHN: In the negotiations leading to Horizon 2020,
big promises were made by the European Commission,
notably in regard to simpliﬁcation. EUA was involved
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“With 850 members across
47 countries, the European
University Association (EUA)
is the largest and most
comprehensive organisation
representing research-based
universities in Europe”
The Steering Board of the EFSI, composed of
representatives of the European Commission and the
European Investment Bank, is expected to prepare
investment guidelines that precisely determine the
types of projects to be considered for funding under
this mechanism. The lack of scientiﬁc oversight in
the management of the fund is a related worry, with
no role foreseen for scientiﬁc advice in the project
selection. We are deeply concerned that universities,
which are key research stakeholders, would be
disadvantaged in the selection of exclusively ‘marketoriented and demand driven’ projects.
Massive Open Online Courses (MOOCs) are
beginning to take a ﬁrm foothold in the education
landscape. What are your thoughts on this new way
of learning – is it likely to foster more innovation?
MHN: Beyond the hype about MOOCs, that are only
one aspect of a broader transformation process until
recently, higher education e-learning has attracted
remarkably little attention beyond the bounds of its
dedicated communities and projects. For example, it
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EUA represents

33

national university
associations and

over 800
individual universities

has not been prominent in Bologna Process
discussions and only became a focal point of EU
education policy in September 2013, with the
publication of the “Opening up Education”
communication by the European Commission. Last
year EUA carried out what is considered to be the ﬁrst
European-level study of e-learning at universities,
although it follows a Europe-wide study on e-learning
at schools conducted in 2013.
The results of our own study clearly show that in
the past decade higher education provision has
undergone an unquestionable, if unspectacular,
change. This is the entry of e-learning into the
physical conﬁnes of universities, with the result that
technological innovation is a now a transforming the
very nature of teaching and learning in higher
education and is extending its coverage well beyond
the bricks and mortar of individual institutions.
Universities should be constantly striving to
improve the standards of their education, their
research and their governance. What sort of policies
can help to ensure that this occurs?
MHN: EUA carries out a variety of activities –
evaluations, networking, working with partners and
stakeholders – to support its members in developing
internal quality systems and promoting institutional
quality cultures. These activities are underpinned by
the belief that the main responsibility for improving
standards lies within higher education institutions.
Higher education institutions today face a number
of challenges as they strive to fulﬁl their critical role
in society. These include increased autonomy,
competition
for
staff
and
students,
internationalisation, declining public investment,
additional activities and curriculum reforms.
Universities are increasingly aware that they evolve
in a wider and more complex environment and
demand rises for benchmarking and comparative
approaches. EUA responds to this demand by
generating knowledge and providing tools that enable
universities to self-evaluate and assess their
strategies. We also promote the development of
enabling policy and regulatory frameworks that
support and accompany autonomous universities in
their strategic development.
The Institutional Evaluation Programme (IEP), for
instance, offers institutions support as they face
these challenges, manage institutional change and
enhance quality. IEP supports institutions in
developing their capacity for change consistent with
institutional
autonomy,
through
evaluating
institutional structures, decision-making processes
and the effectiveness of strategic management.
Communication and dissemination is vital to
creating research impact. What advice do you
provide to your members in order to ensure that
they maximise their potential in this respect?
MHN: The communication of research activities has
become increasingly important for universities, in
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the context of a changing relationship between
researchers at universities and society.
Firstly, external funding sources, both public and
private, are accounting for ever higher proportions
of university research budgets. Universities must
convince decision makers and potential sponsors of
the need to invest in research and the long term
beneﬁts to society.
Secondly, this reality is coupled with the need for
universities to both compete and cooperate in
building European (and international) research
collaboration. Thirdly, Europe’s universities are
responding to the fact that the emergence of
complex research issues (reﬂecting global
challenges)
requires
new
interdisciplinary
approaches and skills. Universities must continue
to attract students and young scientists to their
institutions to boost their reputation. Fourthly,
there is growing societal demand for highly trained
researchers for non-academic labour markets. And
ﬁnally, the digital revolution is having a profound
impact on the research and knowledge exchange
process in our societies and economies.
All of these drivers of change in Europe’s
universities need the support of appropriate
instruments, including communication, to achieve
excellence in their distinctive institutional
research proﬁles. A variety of communication
tools are available. These can include all kinds of
publications, such as science magazines, events,
exhibitions, science nights and children
universities, the use of social media, press work,
expert platforms and media training for
researchers.+
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Policy
Municipal budgets afford digital ‘smart cities’ opportunities to invest in green infrastructure and assets.
Without clear guidelines to assess tenders, however, their best intentions may fail to translate into effective
practice. By developing a transnational procurement system, and forging links between local authorities
that endorse renewable energy, the GRASP project will help them to implement environmental policies

Encouraging green procurement
in the public sector
Across the EU, billions of Euros are spent
every year by public bodies on a plethora of
services, with signiﬁcant implications for
the environment. By using their funds to
select environmentally friendly goods and
services, these organisations can contribute
towards sustainable consumption. Not only
do such decisions address challenges posed
by climate change, but they can also help
stimulate demand for green goods and
technologies,
thereby
encouraging
innovation. This process, known as Green
Public Procurement (GPP), is becoming

44

increasingly popular. However, due to a
lack of uniformity between different
regions, further work is required to ensure
its implementation can be optimised.
According to the EU’s website, a lack of
standardisation and international dialogue
are impeding the effective proliferation of
GPP. “To be a success, GPP needs clear and
veriﬁable environmental criteria for
products and services” argues the body. “A
number of European countries already
have national criteria, and the challenge
now, as GPP becomes more widespread, is

to ensure that the criteria are compatible
between Member States. A level playing
ﬁeld will boost the single market, ensuring
that what is good for the EU is also good for
the environment.”
GRASP-MED, a 27-month EU project, has
been devised to holistically respond to
these
challenges
throughout
the
Mediterranean region. Comprised of 13
partners from eight nations — Greece, Italy,
France, Spain, Malta, Cyprus, Albania and
Bosnia-Herzegovina the venture’s primary
goal is to help cities to organise and develop
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smart and green e-Procurement processes,
which focus on renewable energy sources
and efﬁcient solutions. Indicative of the
various beneﬁts it promises to deliver, the
project consortium is a diverse grouping,
consisting of local authorities, municipal
chambers of commerce and sustainable
development agencies, amongst others. All
of the contributors, however, share an
important common interest in exploring
new means to reduce carbon emissions,
and embedding them within their
respective organisations.
“The project arose primarily because
throughout the Mediterranean region,
public agencies are often unaware of how to
endorse tenders which exploit green
technology,” explains Yorgos Stephanedes,
a professor at the University of Patras, and
GRASP’s project manager. In early 2014, the
group published a regional comparison
report that highlighted these regional
discrepancies. Differences in attitudes
between public authorities were prominent
amongst these, as were several other factors
inhibiting GPP implementation. Within the
public organisations they surveyed, GRASP
researchers observed some common
negative trends, including concerns over
costs, lack of interest or experience, and
crucially a signiﬁcant lack of consensus
between their respondents over what GPP
meant or should practically include.
“Our study showed that public agencies
are often unaware of how to assess a green
tender, and determine whether a proposal is
authentically ‘green’, particularly in the
energy sector,” says Stephanedes. “The
notion of creating, and standardising such
evaluations therefore provided another
major inspiration for the project. Similar
issues may also impair small and medium
enterprises (SMEs), which may lack suitable
frameworks to justify making their own
‘green’ decisions, and can often ﬁnd it
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difﬁcult to support larger environmental
initiatives. Because the same SMEs may
also be providing services to public
agencies, this also presented a clear
opportunity for us.”
Funded by a budget of approximately
€2.2m, GRASP intends to create an
infrastructure which can offer both a
means and compelling justiﬁcation for
organisations to endorse GPP. The group’s
key deliverable in this respect is an online
green tendering management system, with
an emphasis on achieving energy
economies. GRASP’s array of IT tools will
encourage a more uniform, holistic
approach for partners, but also aims to
promote
ﬂexibility.
The
database
architecture underpinning the system
actually allows authorities to stipulate their
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own green energy requirements, and in
turn for SMEs to assess and cater for them
by submitting appropriate tenders.
This primary relationship will be
complemented by the formation of
international networks and ancillary links
between authorities and service providers,
to share expertise and disseminate best
practice. Their conversations will be
facilitated through a varied programme of
ongoing activities, including interactive
workshops, seminars, the dissemination of
educational materials and networking – all
of which help stakeholders to begin
exploring GPP in a mutually supportive
environment. Since both purchasers and
buyers will be using identical criteria in
their negotiations, the initiative will help
to ensure that renewable and energy-

“Our study showed that public agencies are often
unaware of how to assess a green tender, and
determine whether a proposal is authentically
‘green’, particularly in the energy sector”
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“The types of products
we’re assessing at present
are mainly related to
renewable and efﬁcient
energy sources”
efﬁcient solutions can be implemented in
the most cost-effective way.
“To help determine what is green, we
believe that it is vital to appreciate the
total lifetime cost of an asset,” Stephanedes
states. “Such assessments not only look at
the initial price of an item or service, but
also the development costs, and those
involved in decommissioning or recycling.
Although authorities often tend to adopt
cheaper options, by highlighting these
additional impacts we can promote the
signiﬁcant beneﬁts of green technology.
Once more of these organisations make
such purchases, the systems will become
more commonplace, driving cost down and
making them more attainable for others”.
If the system becomes widely adopted, it
could begin encouraging producers to
conscientiously design their products
around GRASP’s green index, and also to
grade them in accordance with it, thereby
simplifying GPP decisions for procurers.
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“The types of products we’re assessing at
present are mainly related to renewable
and efﬁcient energy sources,” outlines
Stephanedes. “In terms of renewables, we’re
scrutinising wind, geothermal and solar
energy. Some of the energy efﬁcient
technologies under review are improved
lighting systems, insulation solutions, and
even high technology devices, like home
computers, which could be used to manage
consumption of resources more effectively.”
GRAPS’s partners are currently engaged
in various phases of the research
programme, which require them to meet a
variety of important milestones before the
online service launches. These include
formative gathering and analysis of
information that will support the online
green tendering management system,
establishing its parameters and examining
design considerations, which will precede
a transnational evaluation of the online
platform. “In 2015, we will begin to pilot
the complete system, and offer a simulation
of green tenders (from preparing a tender
till the submission of an offer),” explains
Stephanedes. “Both groups — buyers and
suppliers — will be able to access the
system, which will be crucial for it to
succeed in the real world. Our database
will ultimately enable public agencies to
identify and enter their needs in a
standardised format and, in response, for
SMEs
to
provide
solutions
that
appropriately cater for them”.

Project Funding:
'VOEFECZOBUJPOBMGVOEJOHBHFODJFT 
QBSUJDJQBUJOHFOUJUJFT BOEUIF
&VSPQFBO$PNNJTTJPO &3%'DP
öOBODJOH&63 *1"DP
öOBODJOH&63BOE/BUJPOBM
QVCMJDDPöOBODJOH&63

MAIN CONTACT

Professor Yorgos Stephanedes
1SPGFTTPS:PSHPT4UFQIBOFEFT 1I% 
1&JTBOFYQFSUJO*OUFMMJHFOU5SBOTQPSU
BOE(SFFO&OFSHZ4ZTUFNTBOEUIFJS
%FWFMPQNFOUBOE&OWJSPONFOUBM&òFDUT
JO4NBSU$JUJFTBOE$PNNVOJUJFT
Contact:
Tel: 
Email: ZKTUF!VQBUSBTHS
Web: XXXHSBTQNFEFV

+
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Policy
The CITEK project, financed by the MED Programme, aims to
foster the competitiveness of MED SMEs and cooperatives
that support knowledge transfer, as well as bringing together
knowledge innovation communities

CITEK - Moving on with
European innovation
The CITEK project is a territorial
cooperation project ﬁnanced by the MED
Programme. The innovative partnership
aims to promote public-private and
institutional-technical cooperation that
both support the transfer of innovative
policies, guidelines, strategies and webbased tools, and identify and establish
knowledge
innovation
communities
composed of research centres, universities
and clusters with the aim of developing
innovative working programmes.

“The project is now looking
to encourage people to join
in and become members of
the different project
communities established
during the implementation”
The CITEK project partners, with Marche
Regione as a lead partner, have capitalised
on the results achieved in previous projects
of
different
territorial
cooperation
programmes and developed new web-tools
and pilot actions that will ensure long-term
sustainability even after the project closure.
The project is now looking to encourage
people to join in and become members of
the
different
project
communities
established during the implementation.
They can share the knowledge of the ﬁnal
outputs produced and results achieved and
take advantage of the tools developed.
The main project deliverables were:
a) The Smart Specialisation Observatory
(SMART MAP), presented as a map tool,
provides a complete overview of the state
of the art in relation to the deﬁnition and
implementation of the Research and
Innovation
Strategies
for
Smart
Specialisation (RIS3) Mediterranean.
SMART MAP is a tool which users can
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ﬁnd the most up-to-date information
regarding regional innovation smart
specialisation strategies (RIS3). It
includes ﬁlters on territory, sectors and
KETs, and provides stakeholders with the
most relevant information for their
assessments and evaluations on the
policies and activities related to the
implementation of the RIS3.
b) An innovative and successful pilot
action was developed. Considering the
EC directive on e-cohesion, the work
done on the open data application for
the territorial cooperative project is
quite innovative. The project opened
data from the results of the previous
European
territorial
cooperation
projects capitalised in the scope of
CITEK, and developed guidelines on
how to open the data of the transnational
cooperation projects.
c) To guarantee continuity of the activities
started with previous projects, and in
order to become a reliable point of
reference for the stakeholders (public and
private ones) involved in the project
activities, work done on Knowledge
Innovation Communities involved a
great number of stateholders who worked
together on topics of common interest.
Furthermore,
the
CITEK
project
individuated business members of the
national clusters and business networks
that became a part of the transnational
business community.
d) An e-learning platform with training
“pills” on business management and
topics relevant for the business clusters
involved was developed and will be
available soon for all the users. All the
pills come from free training courses
or courses promoted by the project
partners which have been converted
into SCORM pills.
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AT A GLANCE
Project Information
Project Title:
CITEK “Capitalisation Initiative for
the innovation and
internationalisation of the MED
economic and knowledge system”
Project Objectives:
t Promote improvement of the smart
specialisation strategies’ governance
system of the MED territories;
t Promote analysis, exchange and
transfer of best practices on the Smart
Specialisation Strategies issue among
MED and IPA project partners;
t Promote the set up of a formalised
MED system of knowledge and
innovation transfer and sharing;
t Contribute to the strengthening of
the international dimension of MED
SMEs and cooperatives improving
their networking and clusterisation
capabilities;
t Support the implementation of a pilot
open linked data.
Project Duration and Timing:
01.07.2013 – 31.12.2014
Project Funding:
MED Programme - € 1,285,000
Project Partners:
Marche Region (IT), CNA EmiliaRomagna (IT), Oxalis Scop (FR)
Universitat Autonoma de Barcelona –
UAB – (ES), Instituto Pedro Nunes- IPN
(PT), Algarve Development, Agency –
ADRAL (PT) and University of Maribor
(SI), Fundació Cecot Innovació (FCI)

MAIN CONTACT
Marina Maurizi
From June 1996 I lead the International
Cooperation Office of the Marche Region
and I’m responsible for international
cooperation projects in Latin America,
Palestine and in charge of the
management of territorial cooperation
projects in partnership with Western
Balkan and Mediterranean partners
University of Maribor (SI)
Contact:
Tel: +390718063414 +390718063975/6
Email: Marina.maurizi@regione.
marche.it
Web: www.regione.marche.it
www.your-innovation.eu

In order to ﬁnd more details about the
project tools, results, documents, or to
become a member of our community please
refer to: http://www.your-innovation.eu
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Physics
Quantum physics examines the physical behaviour of objects at minute scales. In this domain, interactions
between atoms and subatomic particles determine the macroscopic behaviour of systems like solid-state
materials. Through understanding and manipulating quantum mechanical phenomena such as magnetism and
superconductivity, a research group from the Norwegian University of Science and Technology is seeking to
unlock their potential for use in modern disciplines including spintronics and Dirac fermion based technology

Exploring the limits of quantum mechanics
With their dimensions reduced down
to the nanoscale, conventional materials
assume strange, unfamiliar properties.
This is the realm in which scientists
expect the unexpected – and where
many laws of classical physics no longer
apply. Matter observed at quantum scales
begins to exhibit properties associated
with both particles and waves. The
physics behind these properties, known
as quantum mechanics, is a ﬁeld in
which tangible progress is now being
made. Far from being an obscure
theoretical area of science, research in
this area is now being applied to a
number of mainstream applications.

magnetic. These attributes cannot be
explained by classical physics, but are
rather explained by quantum mechanical
effects. They are thus described as
quantum phases of matter.”
It is these quantum phases that the
group seeks to delve into at a theoretical
level, and Linder believes they can
ultimately stimulate the creation of
radically improved new technologies
and devices. The team, located in
Trondheim, consists of Linder, one
postdoctoral researcher, two PhD
candidates, and six MSc students.
Superconducting spintronics

Magnetism at its most fundamental level
is created by quantum mechanics,

speciﬁcally by a property of electrons
called ‘spin’. An electron’s spin, caused by
its intrinsic angular momentum, can be
detected as a magnetic ﬁeld possessing
one of two orientations, known as up and
down. Whereas conventional electronics
applications use the electron’s charge, the
spin of the electron is the key component
in the ﬁeld known as spintronics. By
exploiting quantum mechanical behavior
of spin, it is thought that tools like hard
drives and other electronic devices could
be greatly improved, offering increased
processing power and storage capacity.
A major theme of Linder’s research is
the merging of spintronics with
superconductors.
Conventionally,
superconductivity has been regarded as

“Magnetism at its most
fundamental level is
created by quantum
mechanics, speciﬁcally by
a property of electrons
called ‘spin’”
At the Norwegian University of Science
and Technology, a research group
investigating quantum condensed matter
theory and headed by Professor Jacob
Linder is seeking to explore the theoretical
quirks of quantum mechanics. “In
quantum condensed matter physics, you
encounter various phases of matter,” he
explains. “Classically you have only
three: solid, gas and liquid. But when you
study quantum physics, this classiﬁcation
of matter becomes more complicated. For
instance, not all solid materials behave in
the same way. You can have solid
materials that are superconducting, and
you can have solid materials that are
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In ordinary superconductors, electrons team up to form Cooper pairs with opposite
spins–equalling zero total spin–which can carry electric currents without resistance.
By combining superconducting and magnetic materials, it is possible to convert these
spinless Cooper pairs into pairs where the electrons have spins pointing in the same
direction, opening the possibility of transporting spin-currents without resistance.
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incompatible with magnetism, and thus
spintronics.
The
zero-resistance
encountered in superconductors is
normally possible due to electrons being
paired up into what are called ‘Cooper
pairs’. In these pairs, one electron
traditionally has its spin up while the
other must be down. Pass a Cooper pair
through a magnet, however, and one of
the two electrons will inevitably have
the opposite spin orientation compared
to the magnetisation direction, leading
to the destruction of Cooper pairs and
thus the loss of superconductivity.
However, recent research has suggested
that it is possible to retain the Cooper
pair and thus superconductivity, with
parallel spin electrons by controlling
the
magnetisation
properties
of
magnetic materials.

under speciﬁc circumstances, even act
as if they were massless. Scientists
have used these particles to explain
several phenomena in condensed
matter physics, including the exciting
properties
of
two-dimensional
graphene, which possesses electron
mobility ten times higher than
commercial grade silicone. When
sandwiched between or next to other
materials, graphene can strongly
affect how the ﬂow of a current occurs
between
them.
“A
signiﬁcant
advantage here is that graphene can be
created in a two dimensional form, and
other materials which exploit Diracfermion properties can also be very
ﬂat,” explains Linder. “This compact
structure can therefore save signiﬁcant
space, which is advantageous when

AT A GLANCE
Project Information
Project Title:
Spin and Charge Flow in Hybrid
Structures of Unconventional
Superconductors and Other Novel
Materials
Project Objective:
We determine how quantum
transport of spin and charge
occurs in structures involving
materials with different type of
functionalities. This includes the
interplay between unusual types of
superconducting/superfluid states
with magnetism. We examine this
both in conventional metals and in
exotic electronic environments such
as low-dimensional Dirac systems.
Project Duration and Timing:
5 years (2011-2016)

“Graphene can be created in a two-dimensional
form, which is advantageous when you are
developing devices like cell phones and computers”

Project Funding:
Norwegian Research Council
Project Partners:
Prof. Asle Sudbø

MAIN CONTACT
“If you create artiﬁcial structures
which combine superconducting and
magnetic materials together at the
quantum scale, superconductivity will
adapt to the presence of magnetism,”
explains Linder. “This is very important,
since superconductivity allows for the
transmission of a current without any
resistance. Without superconductivity,
spin currents will encounter resistance
when passed through materials, which
leads to heat and energy loss. But, if you
can successfully combine magnetism
with such a material – and experimental
work exists which shows this is viable you create the possibility of realising
‘spin currents’ with strongly reduced
energy dissipation.” Linder has, together
with a collaborator from Cambridge
University, recently written a review
article in Nature Physics on the topic of
superconducting spintronics [Nature
Physics 11, 307–315 (2015)].
Dirac-fermion particles

Another area the group is looking at is
materials that exploit the presence of
Dirac-fermion particles. In some solids,
it has been discovered that certain
electrons behave relativistically and,
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you are developing devices like cell
phones and computers. Moreover,
considering their size, they are also
very strong and durable.”
When focusing on his theoretical
work, Linder stresses “my main arsenal
is my pen, paper and computer.” But he
also acknowledges the importance of a
practical
dimension
to
his
investigations, emphasising that “it is
important, if one is to have an impact
with one’s research, to try and have
good
communication
with
experimentalists. You can do basically
anything with theory, but if it has no
consequence or measurable effect,
then it can seem rather abstract.
Therefore, when I’m developing
theoretical frameworks to explain new
transports of spin and charges in the
quantum world, I try to consider how
these
ideas
can
be
realised
experimentally. I am highly focused
on overcoming some fundamental
challenges – like how to reﬁne and
boost the effects of spintronics, even
without a superconductor – in order to
discover new physical effects that
eventually may result in practical
applications.”

Jacob Linder
Prof. Jacob Linder leads a research
group currently consisting of
9 postdocs/PhDs/Master’sstudents, focusing mainly on
spintronics phenomena both in
superconducting and magnetic
materials. He obtained his Ph.D
in 2009 from NTNU and current
research interests include
quantum transport, magnetisation
dynamics, emergent Dirac
fermions and metamaterials.

Contact:
Tel: 4773591868
Email: Jacob.linder@ntnu.no
Web: http://folk.ntnu.no/jacobrun
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FEATURE

POWER
to the

researcher
A state funded initiative known as the
Centre of Excellence Programme has proven
integral to Denmark’s current scientiﬁc
prowess. Celebrating autonomy and
innovation, the ﬂagship initiative supports
the creation of elite research units. Now
23 years old, the scheme has recently
received substantial funding from the
Danish government, ensuring it can extend
its bold commitment to frontier research

C
Professor Thomas Sinkjaer,
Director of the DNRF
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entres of Excellence (CoE) are sponsored by the
independent Danish National Research Foundation
(DNRF). Their aim is to incubate and realise
groundbreaking science. Launched in 1993, the scheme
has proven enduringly successful, and is widely
recognised for enhancing multidisciplinary research, notably in
natural sciences and biosciences. According to a 2013 evaluation,
the DNRF has succeeded in elevating the quality of Danish research
to a level where it can rival top international institutions, with the
“extremely successful” design of CoEs perceived as integral to this
achievement. Numerous other accolades have gilded its prestige.
Several centre leaders have received Denmark’s EliteForsk prize for
young researchers, and many centres have also received grants
from the European Research Council to prolong their work. But
what are the factors that forge such world-class pedigrees?
“We stress that centres are allowed to determine how best to spend
their budgets,” says Professor Thomas Sinkjaer, Director of the
DNRF. “Risk taking is encouraged; for us, a failure is not a failure if
you’re operating at the forefront of your ﬁeld.” Unlike other types of
research framework, which seek to deﬁne objectives or deliverables,
the DNRF has fearlessly adopted criteria that celebrate blue-sky
thinking. Daring, curiosity, and an enthusiasm to tackle science’s
‘big questions’ are a vital part of the ethos that makes CoEs - and
their leaders - so unique.
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Christiansborg Palace is the seat of the Danish Parliament

Providing that they pass stringent eligibility tests
to ascertain their viability, CoEs receive grants that
can sustain their activities for up to ten years.
Funding is awarded for two sequential periods:
initially for six years, with a secondary four year
term provided if a mid-term evaluation is passed at
the ﬁve year mark. Centres vary in size from 15 to 60
personnel, and can specialise in a myriad of different

Investing in Excellence
The Danish National Research Foundation (DNRF) was established
in 1991. It is an independent organisation committed to funding
outstanding research at the highest international level at the frontiers
of all research fields, including humanities, life sciences, physical
sciences, social sciences and technical sciences.
The Centre of Excellence (CoE) programme is the primary funding
mechanism and the foundation’s flagship programme. A grant for a
centre is large and flexible and may run for up to ten years. Only top
researchers with the most ambitious ideas are awarded a CoE. So far,
100 such centres have been established.
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subjects, as its active portfolio demonstrates. Current
CoEs include the Centre for Medieval Literature, the
Stellar Astrophysics Centre, the Centre for
International Courts and the Centre for
Geomicrobiology. Although there is no predeﬁned
formula for proposing a CoE, in order to receive
backing each must demonstrate certain key
characteristics. Ambition, originality and the
potential to achieve at international level are
attributes that can help to pass the rigourous
application process, which only six per cent of
applicants pass.
Centres are each headed by distinguished scientists
who have achieved excellence in their chosen ﬁelds,
but also exhibit key leadership qualities. Whilst the
underlying science is important, possessing the
personal vision to manage a long-term project, and
the authority to inspire a creative and dynamic
research community, is regarded as equally vital by
the DNRF. For this reason, the organisation also
arranges courses in research management to enhance
these qualities whilst directors embark upon their
roles. “We want to help scientists reduce their
administrative burdens,” says Sinkjaer. “The ﬁrst two
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“The ﬁrst two things I ask new centre leaders to acquire
are a coffee machine and a professional administrator.
The coffee machine is the place where great ideas are
formulated, and the administrators are there to help our
professors focus on what they are best at – research!”

In January 2015
the Danish
Government
awarded a capital
injection of

€400m
to the DNRF
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things I ask new centre leaders to acquire are a coffee
machine and a professional administrator. The coffee
machine is the place where great ideas are formulated,
and the administrators are there to help our professors
focus on what they are best at – research! We
encourage our specialists to rethink how they
organise their work, since admin and other related
functions like engaging in outreach activities, can be
an increasing burden.”
“We’d like to call our fundamental objective
‘curiosity driven research’. CoEs are essentially dream
projects – investments into research that are truly at
the heart of what researchers passionately want to
do,” explains Sinkjaer. “The DNRF wants applicants to
convince us that these questions are important to
address, and that they as individuals are the best
placed to engage with them. If successful, we will
grant researchers a great degree of freedom, and seek
to provide an optimal working environment in which
to realise their goals. But, in return, we will monitor
their progress and engage in periodic dialogues with
them, which I consider very important to the overall
success of the CoE concept.”
Sinkjaer believes that the best researchers deserve
to be awarded with independence and trust, but that
it is also important to challenge them. “One of the
reasons for our success is that representatives of the
DNRF annually visit each centre, to conduct
assessments and, if necessary, challenge the thinking
and strategy of the director. Each of these visits
creates a powerful dialogue which is very positive,
and can help directors to reﬂect and ask themselves
about the big questions they want to address.”
As part of ongoing monitoring, CoEs are required
to submit information that includes key performance
indicators, such as evidence of their research
dissemination. “In some cases, we have needed to

suggest a revised focus and the assessment of a
team’s composition, for example, if we see ﬁve or
so separate groups working under the same
umbrella,” says Sinkjaer. “Adjustments can help
them to become more cohesive. Because I am a
former CoE director, and the board members
accompanying me are well respected researchers,
this creates a lot of respect between both parties
involved in the process”.
The DNRF has established 100 CoEs so far, with
its most recent additions opened in January 2015.
€22.6m will be poured into three new Centres of
Excellence at one institution alone. Topics
investigated by the groups will include an
investigation of highly efﬁcient internet solutions
for the future, nanocapsules for drug delivery, and
improved scanning technology for medical image
processing. The DNRF has a clear vision for the
future of the CoE project, and has identiﬁed 12
areas of research into which it will contribute
€93.33m during the next six years to sustain it,
with a further €53.3m pledged for extensions of
centres deemed successful. In acknowledgement of
CoEs’ important contributions to science, in
January 2015 the Danish Government awarded a
capital injection of €400m to the DNRF, prolonging
the future of the institution. This substantial award
will sustain its centres until 2036, and also
guarantee opportunities for successive generations
of elite research scientists, for whom CoEs function
as inspirational training environments. “This is
great news,” responds Sinkjaer. “It means we can
plan for up to ten years ahead, and continue to
operate at current levels of activity. This gesture is
a powerful indication that the Danish political
establishment backs CoEs, and has committed to
investing in Danish science in the long term.”

+
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Health
Teratogenicity – the risk of congenital anomaly – is of great importance when making decisions about
whether medicines are safe to use during pregnancy. When medicines ﬁrst become available, however, there
is little information to advise women and clinicians about which are safer than others. The EUROmediCAT
consortium has been working over the last four years to combine data sources from around Europe in order
to create a permanent and reliable platform for providing this kind of advice

Safety of
medication use
in pregnancy
The ﬁrst trimester of pregnancy represents a crucial stage in
the development of unborn infants. As organs are formed
and the structure of the body begins to become recognisable,
pregnant women must be particularly careful about
which medications they use in order to avoid an
increased risk of birth defects.
Unfortunately, for this very same reason pregnant
women cannot be included in clinical trials for medicines.
Human safety data about risk to the foetus when taken in
early pregnancy is therefore not readily available when a
drug is released to market, and so pregnant women are
often presented with the unenviable option of either taking
a medication without knowing its potential risk to their
unborn child, or avoiding medication altogether and
exposing themselves and their child to other potential
risks. Between 40-90 per cent of women use at least one
medicine during pregnancy, making this a common
problem for expectant mothers.
It is fair to say that the amount of human safety data
available before the marketing of drugs is not
adequate for pregnant women. It is thus of great
importance to continue to monitor the safety of
drugs as they enter mainstream use. Professor
Helen Dolk of Ulster University, however, believes
that current efforts to provide this postmarketing safety data are underfunded and
inadequate. “There is a rather ad hoc approach
to reproductive pharmacovigilance in general
in Europe, with too little investment in
research and surveillance,” she says. “A lot
relies on the initiative of individuals to build
systems. Many groups exist – for example
congenital anomaly registries collect medication
data, and teratogen information systems that provide
information about medication safety to women or
clinicians also collect data – but there is little coordination
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and investment to ensure that a systematic
and early warning system is in place.”
Building a system for reliable advice

Dolk has led a pre-existing congenital
anomaly registry network called EUROCAT,
covering nearly one third of births in the
European Union, for the last ﬁfteen years,
but it has not had sufﬁcient funding to
develop its postmarketing medication
safety surveillance. However, a recent
European project called EUROmediCAT has
helped to change this. It has combined data
from EUROCAT with existing healthcare

Chronic diseases during pregnancy

It is important that treatment of chronic
diseases during pregnancy does not stop
due to concerns about dangers posed by
medications - the risk of harm to the mother
and child will often be greater if they go
untreated. Epilepsy, diabetes, asthma and
depression are four common chronic
conditions that the project has focused on to
provide better data about the risks of
associated medications. The research has
highlighted that there is a need for
preconception care for women with these
chronic diseases, where they can discuss

“It is of great importance to monitor the
safety of drugs as they enter mainstream use”
data and expertise in order to develop and
test an efﬁcient system for safety evaluation
of drugs during pregnancy.
Linking registry data to electronic
prescription data has been an integral part
of the project’s push to systemise and
formalise the use of available resources.
Electronic health databases are widely
used across Europe and are easier to access
than ever before, but until now the
opportunity to use these valuable tools in
conjunction with data on congenital
anomalies had not been taken. “As this had
not been done before, a large portion of our
work in EUROmediCAT has been proving
the concept that a system can be created
that will bring an improvement to the
information provided about certain drugs,”
explains Dolk.
The focus on system building illustrates
the project’s ambition to create something
more long lasting than a standalone piece
of research. It is of great importance that
information is available on each one of
the many new drugs that enter the
marketplace each year, and to perform
this sizeable task to the high standard
that is required it must be done
methodically and reliably. The incidence
of any congenital anomaly due to a
speciﬁc type of medication is often low,
and so with smaller datasets it is easy for
some risks to go undetected. It is only
after the analysis of large pools of data
using a variety of controlled studies that
patterns start to emerge. The pooling of
information in EUROmediCAT will thus
help to identify speciﬁc risks associated
with new drugs as quickly as possible.
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the safest medication choices with their
doctor before they become pregnant.
“We now have a better idea of exactly
which congenital anomalies are associated
with these medications,” says Professor
Lolkje de Jong-van den Berg of the
University of Groningen. “We have also
been able to show that risks associated with
antidepressants and antiasthmatics are
small, and that the beneﬁts of treating
severe cases of these conditions would far

outweigh the teratogenic risk for both
mother and baby.”
The research has also highlighted that
more efforts need to be made to stop the use
of the antiepileptic drug valproic acid
during pregnancy, which has well known
associated risks. In terms of diabetes, the
ﬁndings from EUROmediCAT have shown
that newly introduced insulin replacements
do not confer any detectable risk to the
foetus, and seem to offer adequate control
of the disease, which is essential.
The unregulated internet

The accessibility of the internet has
naturally made it the ﬁrst port of call for
many mothers seeking medical advice on
medication safety. This is, in itself, not a
bad thing, but at present there are questions
as to the reliability of the information that
can be found. Even more worryingly, the
purchase of high-risk medicines online
without a prescription is now easy in some
countries including the UK, and this will
often come without any warnings of the
harm they can cause to unborn children.
As such, one of the projects within
EUROmediCAT was to survey the internet
for sites that sell the highly teratogenic
acne drug isotretinoin (commonly known
as Accutane).
“Having access to medicines such as
isotretinoin without professional medical
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AT A GLANCE
Project Information
Project Title:
EUROmediCAT: Safety of Medication Use in
Pregnancy
Project Objective:
To build a European system for reproductive
pharmacovigilance
Project Duration and Timing:
4 years, until end Feb 2015
Project Funding:
EU Framework 7, nearly €3 million
Funding - European Commission under the
7th Framework Programme Grant agreement
n° 260598
Project Partners:
Ulster University (UK), University of
Groningen (NL), University Medical Centre
Groningen (NL), Hospital Lillebaelt (DK),
Institute of Clinical Physiology-National
Research Council (IT), Poznan University of
Medical Science (PL), Barts and the London
School of Medicine and Dentistry (UK),
Swansea University (UK), University of Bath
(UK) and nine further EUROCAT registries
(Antwerp, Cork&Kerry, Emilia Romagna,
Mainz, Malta, Norway, Paris, Vaud, Zagreb).
The future of pharmacovigilance

“If drugs are bought
online, then all of
the precautions put
in place are
meaningless”
advice is very dangerous,” says Dolk. “For
drugs such as these which are known to
present high risk during pregnancy,
Pregnancy Prevention Programmes have
been developed.” These programmes
allow only some clinicians to prescribe
high-risk medicines, and only after going
through a number of processes to ensure
that the woman is not pregnant and will
not subsequently become pregnant.
Women who become pregnant while
taking medication are at risk as the key
period of development of the unborn baby
is in very early pregnancy. If these
medicines are bought online, however,
then all of these precautions are
meaningless, which is why the researchers
consider this a very serious issue.
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The EUROmediCAT project will
soon come to an end, but the
coordinators believe that the impact
of their work will be long lasting.
The organisation of such a coordinated
effort into improving the use of data
and other issues surrounding
reproductive pharmacovigilance is
unprecedented, and has helped to
raise visibility of the issue of
medical safety during pregnancy
among policy makers, clinicians
and the general public. They now
hope to continue this valuable
work, possibly with the aid of a
new source of funding. “We
believe there is a need for an
independent funding mechanism
in which funds are provided by the
pharmaceutical industry to a
central fund which can then be
awarded to aid independent
research and surveillance relating
to medication safety in pregnancy,”
says Dolk. “This will ensure that
the issue is taken seriously and
will provide the means for a
systematic process for assessing
drug safety at the post-marketing
stage.”
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Helen Dolk
Helen Dolk, EUROmediCAT Co-ordinator, is
Professor of Epidemiology & Health Services
Research at Ulster University, Head of Centre
for Maternal, Fetal and Infant Research, and
Director of WHO Collaborating Centre for
Epidemiologic Surveillance of Congenital
Anomalies. She was Project Leader of
EUROCAT 1999-2014. She has published
widely in perinatal and environmental
epidemiology, epidemiologic surveillance, use
of disease registries and healthcare databases,
primary prevention of congenital anomalies,
pharmacovigilance related to medication use
in pregnancy, socioeconomic inequalities in
perinatal health, and effects of environmental
pollutants on perinatal health.
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Health
Falls cause injuries and fatalities amongst senior citizens. To improve their wellbeing, the FATE project is
developing a monitoring system that can accurately assess when falls occur. Using wireless technology, these
devices can transmit alerts both inside and outside the home, thereby encouraging users’ independence

Reliable and
integrated fall
detection solutions for the elderly
In recent decades, European populations
have continued to demonstrate strong
ageing trends, rendering the speciﬁc health
needs of this demographic increasingly
important for healthcare systems. One of the
most pressing – and a common cause of
death for people aged over 65 - is falls.
Amongst older adults, these incidents can
cause moderate to severe wounds, including
fractures and, most dangerously, lifethreatening
traumatic
injuries.
For
survivors, the after-effects of a fall may
prove be life changing, and often require
costly long-term medical care and therapy
to mitigate. Ensuring punctual delivery of
reaction and treatments for patients in the
aftermath of accidents is therefore a crucial
and potentially life-saving service.
FATE (FAll detector for The Elderly) is a
project that aims to provide optimal
technology to facilitate best outcomes for
victims of falls. Its primary objectives are to
engineer hardware and software that can
correctly detect falls, and effectively
transmit their data (processed alarms) to
health service contacts. “One of the main
problems with this type of monitor is the
generation of false fall detection, which
could result in unwarranted alarms, and, as
a result, needless medical callouts,” explains
Professor Joan Cabestany of the Department
of Electronic Engineering of the Universitat
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Politècnica de Catalunya (UPC) and the
project’s coordinator. “Conversely, not
detecting an actual fall is perhaps an even
more dangerous malfunction, since it risks
leaving patients without medical attention
for extended periods. This is known as ‘long
lie syndrome’, and also presents a major
health risk. With these considerations in
mind, one of the main objectives of our
project has been to minimise the potential
for misleading signals.”

afﬁliates and will assist in testing the
project’s new technologies. The consortium is
completed with SEM and COOSS, which act
as call centres where the alarms are received.
“Our development strategy was to try and
apply knowledge gained after studying the
morphologies of falls amongst different age
groups in varied conditions,” says Cabestany.
The results have been analysed and applied
to the detector unit created by the researchers
which, at its core, comprises a processing

“If the user leaves home, the fall detector
establishes a permanent link with their
mobile phone via Bluetooth”
Initiated in March 2012, and timetabled to
conclude in May 2015, the €4.5m venture is
supported by a consortium of partners.
FATE’s participants are drawn from the
academic sector – including institutions like
NUI Galway and UPC – and a number of
medical technology specialists, amongst
them Ateknea Solutions and Tunstall
Emergency Response. Regional medical
institutions such as the Barcelona Hospital
Clinic and Fondazione Santa Lucia, are also

unit
and
communications
module.
Physically, the device is a wearable unit
mounted on a waist belt, equivalent to the
size of a handheld communication device.
Signals from the unit are sent to the user’s
own mobile via a Bluetooth link, which can
raise alerts with medical providers or call
centres if necessary. A highly speciﬁc,
online and embedded algorithm hosted by
the wearable unit devoted to compute falls is
perhaps its most important element, and
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Cabestany believes it is “one of the best at
the moment”.
In addition to improved accuracy in fall
detection, the team also decided to design a
ﬂexible communications system which
would be able to relay signals both within
and outside users’ homes, thereby ensuring
constant monitoring of patients. Should they
be sited domestically, an array of
strategically placed ZigBee wall routers can
receive and relay fall alerts to a central
computer that is linked with the mobile,
acting as the only communication gateway.
As an additional safeguard for sleeping
users who have removed their belts, a bed
presence sensor has also been included. This
transmits a constant signal to the central
computer, allowing absences to be measured
and assessed as possible falls or risk
situations. Outside places of residence, the
system’s communications settings can be
toggled to enter a versatile roving mode,
which enables it to remain constantly
communicative. “If the user leaves home, the
fall detector establishes a permanent link
with their mobile phone via Bluetooth,” says
Cabestany. “This function can also transmit
alert information to a call centre,
accompanied by data concerning the
wearer’s location.” FATE’s non-domestic
conﬁguration can also be applied to hospital
facilities, where the sensor and Bluetooth
coupling would be used to raise an alarm
with a nurse or carer. An additional
hardware component which will serve to
enhance FATE’s capabilities even further
during testing is the i-Walker: a robotic
walking frame designed by UPC to enhance
the balance of users and decrease falls.
Pilot activity is occurring in Italy, Ireland
and Spain, which will serve to validate the
project’s objectives. The trials will also
provide opportunities to examine how
alarm signals are processed by local health
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systems, and the best means of
integrating FATE into existing
regimes. “The environments in
which the tests will be conducted
are markedly different,” says
Cabestany. “For example, in
Catalonia, we have SEM, one
huge processing centre which
receives all alarms generated by a
population of seven million people,
whereas in Ireland, signals are received
by a private organisation (TER). In Italy,
FATE will be trialled in hospitals (FSL), but
also in isolated communities that are
serviced by small call centres (COOSS). Due
to these variations, we are very interested in
witnessing and comparing the results so
that the system can be improved.”

AT A GLANCE
Project Information
Project Title:
FATE “Fall Detector for the Elderly”
Project Objective:
The main objective of the FATE
project is the correct detection of
falls among elderly people. The
system will contribute to a reduced
fear of falling and the prevention of
“long lie” syndrome. FATE has the
ability to correctly detect falls both
at home and outside.
Project Duration and Timing:
39 months (01/03/2012 to
31/05/2015)
Project Funding:
CIP-ICT-PSP-2011-5-297178 ;
€ 2,205,000

“We’re very proud of
what we’ve achieved in
the FATE initiative, and
hope that it will soon
become a viable offering
in the healthcare sector”
“We’ve already begun to review the
product using experience from testing
groups and, after receiving comments and
feedback from them, have actually
enhanced the device to make it more
practical, useable and reliable,” says
Cabestany.
“Our
respondents
were
concerned about the portability of the
device, understanding if FATE was
operative, and needing to use an unfamiliar
smartphone which originally hosted our
software. In response, we have made the
unit lighter, more compact, and switched
from a rechargeable battery to standard
AAA types. The interface was also
simpliﬁed, and has been redesigned as an
application which can function on a user’s
existing smartphone.
“UPC has decided to explore the
commercial potential of some of our
research through the recent launch of a
startup company, SENSE4CARE”, continues
Cabestany. “We’re very proud of what we’ve
achieved in the FATE initiative, and hope
that it will soon become a viable offering in
the healthcare sector. We’re keen to engage
with the marketplace to fully translate its
technical advantages into the delivery of
superior care.”

Project Partners:
UPC (Spain), TER(Ireland), COOSS
(Italy), ATEK (Hungary), NUIG
(Ireland), TICSALUT (Spain), FSL(Italy),
SEM (Spain), HCPB (Spain)
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Dr Joan Cabestany is a professor
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He has been a member of the
CETpD staff structure since 2005
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funded projects. His main interests
lie in using artificial intelligence
and electronic technology to solve
issues surrounding ageing and
dependent people.
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Health
Medical imaging forms the bedrock of today’s clinical diagnosis. It enables researchers and clinicians to visualise
complex organs and processes within the body. Highly-advanced imaging technologies help clinicians reach a
successful clinical diagnosis, faster and with better accuracy than ever before, ensuring patients get the best
possible treatment. MedViz, a Scandinavian R&D cluster, aims at transferring novel concepts from bench to
bedside and was the ﬁrst ever to use ultrasound microbubble treatment in patients with cancer

From vision to decision –
MedViz pioneering new medical
imaging technologies in Norway
Since the advent of X-rays and their
deployment in the ﬁeld of radiology, the
technological advancements of the
twentieth century have stimulated
diverse innovations in medical imaging.
Magnetic Resonance Imaging (MRI),
ultrasound,
tactile
imaging
and
thermography are but a few of the
methods currently in use. In parallel with
these
developments,
revolutionary
breakthroughs in the ﬁelds of molecular
and cellular biology, coupled with recent
advances in genomics, have created
unparalleled opportunities for novel
58

imaging modalities to be utilised in both
research and clinical contexts.
“A fundamental problem for Norwegian
research in this ﬁeld has been that, despite
their shared interests, many national
groups are fragmented and operate
autonomously
through
different
institutions,” explains Professor Ragnar
Nortvedt, the programme manager of a
Norwegian research initiative, MedViz; a
consortium which seeks to develop and
expand R&D expertise in medical imaging
and visualisation. Based at the sizeable
Haukeland University Hospital in Bergen,

the Professor recalls that, even within his
own institution – staffed by some 11 000
employees, and offering CT, MR and PET
scanning – this trend is evident, with
many
departments
operating
autonomously. “An important challenge
we face in the hospital, and indeed the
medical imaging community at large, is
that progress ultimately depends on
utilising several different competencies,
which should ideally be merged or
coordinated to achieve convergence in
translational research,” says Nortvedt.
“This is the approach which MedViz has
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piloted, and is very comprehensive in scope
- encompassing basic natural sciences
through to preclinical work with animal
models and clinical imaging harnessing
interdisciplinary expertise to achieve
successful and clinically relevant results
faster than ever before. Furthermore,
innovation and commercialisation is
promoted through collaboration with the
institute sector. This process can be
characterised as an upward spiral –
beginning with fundamental physics and
then moving on to preclinical and clinical
trials, in where our new questions can feed
back into fundamental physics.” Using
such an interdisciplinary approach ensures
everyone’s
strengths
are
utilised,

accelerating scientiﬁc development and
medical research.”
Sharing similar interests, two additional
institutions, the University of Bergen and
Christian Michelsen Research (CMR),
amalgamated with the University
Hospital to launch MedViz, which has
been conceived as a cluster group to
conduct interdisciplinary research in
advanced
image
analysis
and
visualisation. Its motto is ‘M2M’ – from
Mathematics to Medicine; and Molecule
to Man. “The basis for our collaboration
was, essentially, to foster better
interactions, which could lead to joint
publications and potential commercial
patents,” says Nortvedt. “It was concurred

The communication
between doctor and
patient is important on
many levels. Here, quick
and easy check-up is
facilitated by a mobile
ultrasound scanner,
operated by Scientiﬁc
Director of MedViz Prof.
Odd Helge Gilja.

AT A GLANCE
Project Information
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biomedical and clinical imaging
technologies and visualization,
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Project Funding:
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that the end results would considerably
enhance actual treatments available to
patients.”
Initially established as a virtual network
in 2008, MedViz has attained a physical
dimension in the form of the MedViz
Incubator, a locality in which monthly
seminars are held between colleagues and
students to encourage the sharing of ideas.
By grouping individuals from various
specialities, including engineering and the
natural sciences, it helps fertilise
innovation. Ventures based on these can
help to demonstrate the effectiveness of
interdisciplinary approaches. Since its
launch, the group has ﬁnanced 13 research
projects that exemplify these principles
and demonstrate the merits of crosssectional ﬁnancing and methodology.
During these exercises, research
functions are distributed amongst
MedViz partners in order to capitalise on

their particular strengths. Basic physics,
mathematics and informatics, as well as
pre-clinical tests on mice are typically
performed at the University of Bergen,
whereas clinical research takes place at
the Haukeland University Hospital.
Software development and instrument
testing are concentrated at CMR. To date,
the initiative has scored numerous
successes. A multitude of international
peer-review papers and PhD dissertations
have been published based on the support
of MedViz, and these are steadily
increasing year upon year. In addition,
the group has ﬁled a patent in the ﬁeld of
visibility-driven processing of streamed
volume data from 3D ultrasound. It has
also achieved international recognition
– receiving the Dirk Bartz Prize for
Visual Computing in Medicine in 2013
from Eurographics Association– and
become the ﬁrst group in the world to

Image-based quantitative assessment of abdominal organ function

patients. During this phase, we will also use
agents which can function as biomarkers
within the body, and are visible during imaging,
to try and develop individualised therapies.”
“There are several different challenges which
we’re dealing with in this project, such as how
to account for breathing movements when
we’re capturing images,” says Nortvedt.
“We may be able to compensate for these
variations using mathematical algorithms, to
produce images with higher ﬁdelity. But there
are other considerations too, such as choosing
the right contrast agents, and conditions,
which will clearly appear during a screening.
It’s also important that we are capturing, and
recreating images in four dimensions to provide
detailed information for clinicians – the three
dimensions of space, and also time.”

“The aim of this project is to develop knowledge
and competencies needed to establish
techniques for non-invasive, image based
assessments of abdominal organs, like the
kidneys,” says Nortvedt. Such examinations
currently present problems for imaging
modalities like MRI and ultrasound, due to the
movement of the abdominal region during
scanning, which can distort results. Thus,
establishing more robust methodologies would
be a signiﬁcant step towards better
individualised evaluations and targeted
treatments, which can contribute towards
delivering a truly ’personalised medicine’.
”To achieve this objective, we used the
complex imaging infrastructure available
within the hospital’s facilities – including the
faculties of medicine and dentistry,” Nortvedt
explains. “We also formed a multidisciplinary
research group, which features mathematicians,
physicists, researchers in computer science and
biomedicine, radiographers and clinicians, who
are all members of MedViz. They will
concentrate on the design of proper image
acquisition protocols, quantitative image
analysis, and interactive visualisation to
examine a measurement of kidney performance
known as GFR (Glomerular Filtration Rate). This
provides a crucial parameter in assessments of
kidney dysfunction. After these objectives have
been met, these approaches will be tested on
state-of-the-art imaging machines, before
they are clinically evaluated and trialled on
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apply ultrasound microbubble-based
drug therapy to patients with inoperable
pancreatic cancer.
As its reputation grows, the Bergen
MedViz
cluster
is
forging
new
international
links,
including
an
international cooperation agreement
with General Electric Global Research,
the US giant’s R&D division. “Currently,
research engagement is at its highest
level ever within the MedViz collective,”
Professor and gastroenterologist Odd
Helge Gilja (Scientiﬁc director of MedViz)
says. “More and more people are
connecting to the network, which is
relatively informal, but formalised by
our projects themselves. Whilst in the
past MedViz has a diverse portfolio of
supported projects, following two
evaluations at national and international
levels, we were advised to focus on three
highly promising ‘lighthouse projects’.

(Below) High-quality 3D visualization of
in-situ ultrasonography of the liver from
a 27-year old healthy female volunteer.
The top row shows the result of the
compounding process, and the featurepreserving ﬁltering. The middle row shows
the result of the segmentation process and
the setting of the space partitioning planes.
The bottom row shows the 2D examination
enhanced with a Couinaud segmentation
and the embedding of a slice into a 3D
rendering for aiding space orientation
(Viola et al. 2013).

IllustraSound
IllustraSound is an interdisciplinary research
project to improve medical communication,
based on ultrasonographic (US) methods.
Ultrasound is based on the principle of
transmitting pulses of sound waves into tissues,
which are reﬂected, captured and form the basis
of the image displayed to the imaging operator.
Due to its low cost and high-speed acquisition,
it is has gained world-wide distribution suitable
for live examinations. However, ultrasound
image interpretation is the chief obstacle to
further distribution also to remote areas.
“In 2009, visualisation researchers at the
University of Bergen’s Department of Informatics
initiated IllustraSound with international and
national partners,” recalls Nortvedt. ”Its primary

objective is to use advanced visualisation
technology to improve images based on US
signals.” The project is interdisciplinary, and
involves various ﬁelds including computer
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science, image processing and analysis. Its
primary focus lies in the development of new
concepts and algorithms, which can help to
enhance different aspects of the imaging
process. A major strength of the project is that
its deliverables are not bound to any one
application domain, or particular organ. Because
of this practical versatility, they are equally
capable of being used for applications like foetal
imaging. This feature of the system’s design has
already helped IllustraSound to enter clinical
environments, where discussions with doctors
and other partners have informed its
collaborative design.
”Another important aspect of IllustraSound is
the service it can provide in helping doctors to
communicate with their patients,” adds
Nortvedt. ”Part of the concept was to help
engineer 3D models which can be used by
clinicians as visual aids, to explain medical
therapies and bodily functions to them. This is
a far more engaging alternative to the 2D,
cross-sectional diagrams of bodily organs
which often adorn the walls of imaging labs
and surgeries.” The project has already received
notable international attention and, in 2014,
won an award for best paper at the
Eurographics Workshop for Biology and
Medicine in Vienna, Austria.

Advancements in Ultrasoundmediated Theranostics
“Theranostics is the latest advancement in
personalised medicine.” says Nortvedt. “It is
the combination of diagnostics and
therapeutics. It follows the direction that
everyone is unique, hence diverges from the
‘one-size-ﬁts-all’ therapeutic method.

“This particular model uses forms of diagnostic
testing to select appropriate therapies for
individuals, based on what can be learnt about
them at genetic and molecular level.” One area
in which this approach could prove particularly
impactful is that of pancreatic cancer – a
leading cause of cancer-related fatalities in
Europe. The conventional treatment for this
condition
is
administration
of
the
chemotherapeutic Gemcitabine. However, this
contributes mainly towards the palliative care
and remedying symptoms of patients, rather
than to their survival.
A major issue, with most chemotherapy is the
systemic side-effects. “We know if we add
enough chemotherapeutic, we can kill the
tumours, but the drug goes everywhere in the
body” stated Nortvedt. As expected, the
simplest answer to such a problem might be the
best answer. “We asked, what if we could
deliver the drugs straight to, and only to, the
tumour?” exclaimed Nortvedt. “This is where
we started investigating the concept of socalled sonoporation.”
Sonoporation is the use of ultrasound and
tiny gas bubbles to increase cell permeability
hence improving drug delivery. These
microbubbles are already commonly used in the
clinic as an ultrasound contrast agent for
diagnostic purposes. When you excite these
microbubbles under proper ultrasound
conditions, they expand and contract. This
results in complex interaction with nearby
tissue, for example, making temporary holes
in cells promoting microbubbles loaded or
coated with other substances to be forced
into the cells. “This will allow more drugs to
be delivered at a speciﬁc location. Moreover,

(Above) Effect of chemotherapy
and therapeutic ultrasound with
microbubbles (Sonoporation) on
metastatic spread (A-C) and primary
tumour sizes (D-E). The untreated
mouse has the worst metastatic spread
(A), i.e., whole body spread. Treatment
with chemotherapy showed decreased
metastatic spread (A vs B), but no
change in primary tumour size (D vs
E). Combining chemotherapeutic and
sonoporation, resulted primary tumours
only growing to 25%, when compared
to just chemotherapeutic alone ( D and
E vs F). In addition, metastatic spread
was limited to the liver (C). The colour
grade expressing metastatic spread is
measured as number of photon counts
as a function of time and relates to
“cancer cell concentration”. (Kotopoulis
et al. 2013).
as the ultrasound beam can be directed to a
tumour region, optimal drug delivery can be
secured.” Preliminary and published results,
both pre-clinical and clinical, have raised
considerable excitement in the international
research community.

The Future

“The MedViz research has already helped to
improve the interpretation of images in the
clinics, which has directly contributed
towards better diagnosis and treatments for
patients,” summarises Nortvedt. ”By focusing
on speciﬁc aspects of visual imaging such as
optimising acquisition, analysis and
modelling, and image-directed therapy,
MedViz is working to combat the impact of
diseases. Key to this is combining different
imaging techniques in conjunction with
biomarkers to create models that are speciﬁc
to individual patients, thus improving
personalised medicine. To fully succeed in
implementing the convergence model we’ve
been successfully piloting in the MedViz
consortium, we will not only continue to
collaborate between disciplines, but aim for a
true transdisciplinary integration.”

+
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Energy
Civic buildings across Europe are often formidable both in size and consumption of energy. To enhance
their performance, the EPLACE project is developing digital tools that can help local authorities
identify and implement energy savings. As structures easily accessible to communities, these highly
visible initiatives will also provide examples for people to emulate at home

Introducing energy
saving technologies and practices to
optimise efﬁciences of public buildings
Buildings are responsible for around 40
per cent of the EU’s total energy
consumption, and a similar proportion of its
carbon emissions. As part of measures to
reduce these detrimental outputs and
conserve resources, these buildings
command intelligent metering, alongside
systems that can improve energy
performance. However, in a landscape of
ﬁscal austerity, the concept of investing to
save can often prove a hard sell to
policymakers and public alike.
To challenge such perceptions, the EPLACE
project, launched in 2013, aims to test and
validate ICT solutions designed to implement
energy savings in public buildings. “Each
civic building is very different. Yet ﬁnancial
reasons are often cited as to why these
savings cannot be implemented,” explains
Alicia Jiménez González, EPLACE’s R&D&I
project manager. To rebut these arguments,
EPLACE has launched a comprehensive
online knowledge hub. Targeting building
energy managers and occupants, the
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platform intends to improve their awareness
of energy consumption, and offers various
tools to facilitate metering and intelligent
control of resources. If adopted, EPLACE’s
designers believe they could ultimately
achieve a reduction of 15 per cent in a
building’s total consumption.
Comprised of ten partners from Spain,
Bulgaria, Ireland and Germany, the project
consolidates the expertise of digital
specialists, energy service companies,
energy agencies, and local authorities, in
addition to building managers. The group
includes
Spain’s
Wellness
Telecom,
Bulgaria’s ERATO Plc. and the Dublin’s
energy agency Codema. Seven buildings in
three of the contributing nations, including
council headquarters, swimming pools and
a library, will act as pilots for EPLACE’s
blueprint. “Our intent was ﬁrst to deliver a
complete analysis of each building’s status,”
says Jiménez González. “The next step is to
perform an energy audit and install
monitoring tools onsite. Ultimately, we hope

that this will provide decision makers with
sufﬁcient justiﬁcation to conﬁdently sign
up to an ESCO, which could considerably
enhance the infrastructure of their
premises.” Timetabled to conclude in July
2015, the group’s work will be disseminated
at local, national and European level.
Accommodating the needs of various end
users, EPLACE offers both free and premium
services to meet its energy saving objectives.
To illustrate patterns in energy usage, and
pinpoint opportunities for economies, all
users can access an Interactive Energy
Savings account (iESA) hosted online by
German partner SEnerCon. This can monitor
and analyse data that can be entered
manually. Its functionality can be broadened
through utilising the platform’s specialised
tools, which scrutinise different facets of
infrastructural performance. Amongst
these considerations are the viability of
enhanced air conditioning, the suitability of
the premises for solar panels, and an
assessment of cooling and heating pump
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performance. In tandem with these tools,
a variety of information is provided about
energy schemes and funding, which are
complemented by an online forum,
WeTalk, allowing best practice to be
shared and opinions to be publicised.
Premium users of EPLACE can subscribe
to two solutions devised by Wellness
Telecom: WeSave and WeLight, which
will both be trialled by the project. “These
systems allow data about electricity usage
to be collected directly, rather than
manually,” explains Jiménez González.

EPLACE could become an exemplar, and
showcase technologies and methods which
people could use effectively in their own
homes.” EPLACE’s iESA tools are also
applicable to domestic settings, and therefore
may appeal to homeowners who are directly
responsible for their bills. “In public
buildings, as employees are not directly
accountable for the energy costs, it may be
harder to incentivise them, for example, to
turn off their computers,” elaborates Jiménez
González. “But by raising awareness of their
behaviour through social media and poster

“Each civic building is very different. But a common
obstacle to achieving savings within them is the claim
that there is no money available to make changes”
“Also, they allow users to isolate and
analyse speciﬁc functions or circuits in
their premises, such as lighting or
computers.” WeSave, supported by IP
communications-based
architecture,
permits users to monitor and manage
consumption from a single point and,
based on its analysis, to implement saving
solutions. It also provides a bespoke
service to users of buildings, offering a
‘consciousness raising’ component by
sending them information about usage
via email. WeLight is optimised for public
street lighting and, via open architecture,
provides a telemanagement platform that
enables authorities to intelligently
manage these assets.
This adds an extra dimension to the
consortium’s work that could be extremely
valuable, according to Jiménez. “When
EPLACE was funded, the focus was on
public entities. But we observed that nonemployees frequently visit these buildings,”
she relates. “We therefore decided that

campaigns, and illustrating what can be
achieved at work, then linking this to their
domestic habits, EPLACE can compellingly
demonstrate what can be achieved through
change. If even ﬁve to ten per cent of staff
become involved in the initiative, they can
help deliver measurable and signiﬁcant
savings.”

+

WeSave monitoring system, Cartaya
– Spain

AT A GLANCE
Project Information
Project Title:
EPLACE : Eco public PLAtform for smart
green CityzEn’s living labs
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CIP: competitiveness and innovation
framework programme 2007-2013
Project Partnerships:
t Wellness Telecom , Coordinator
t Consorcio Fernando de los Rios
t Andalussian Agency of Environment
and Water
t Regional Energy Agency of Pazardjik
t Municipality of Septemvri
t Arden Energy Solutions
t SEnerCon GmbH
t ERATO Plc
t ATON Energy Solutions
t The City of Dublin Energy
Management Agency Ltd. (Codema)
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Alicia Jimenez González
MAIN CONTACT
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Alicia is a Master Engineer in
Telecommunication Sciences from the
University of Seville. She is a university expert
in international R&D&I Project management.
She has worked as Radio Access Engineer at
LCC Wireless Communication Services Spain
and as international project manager for smart
applications in Adevice Solutions SL. She
currently works as R&D&I project manager
in Wellness Telecom. She is participating in
different national (CONSULTING3.0, SEDA,

WePark, ADAPTA) and international (FP7
CUMULUS, CIP EPLACE) R&D projects. She
perfectly knows rules of participation to EC
funded projects: administrative and legal issues,
exploitation agreements, and technical aspects.

Contact:
Tel: +34 954 151 706
Email: ajimenez@wtelecom.es
Web: www.eplaceproject.eu
www.enerplace.eu
Twitter: @EPLACEProject

63

ICT
Libraries and museums around the world hold vast swathes of information that are not accessible to the
general public due to difﬁculties with integrating this data into online linked data clouds. The ALIADA
project is remedying this issue by creating a tool that can automate this process, allowing previously
inaccessible datasets to be published quickly and efﬁciently

ALIADA:
Untangling

the web

Peter F. Drucker, the famed Philosophercum-Consultant,
once
noted
that
“knowledge has to be improved, challenged,
and increased constantly, or it vanishes”.
Despite his often-prophetic statements on
the state and exchange of information and
how this impacts the modern world, Drucker
would only live to see the ﬂedgling efforts
and potential of the internet age that would
embody his ideas.
For Technical Manager Marta González, a
chief research expert in semantic
technologies at Tecnalia, and dissemination
manager Cristina Gareta, a librarian
working at SCANBIT IT, Drucker’s
sentiments could not resonate more
strongly. With a strong focus on the
preservation of cultural heritage by way of
effective documentation, his words embody
the core values of ALIADA, an innovation
and research project based in Spain, funded
by the European Commission.
Simply meaning ‘ally’ in Spanish,
ALIADA is transparent in its intentions: to
be a driving, supporting and inter-
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connecting tool that helps to ‘preserve
cultural heritage and provide universal
and equitable access to information about
it to people, communities and organisations’.
Other partners in the ALIADA’s Consortium
are ARTIUM Museum in Spain, Museum
of Fine Arts Budapest and @Cult, an
Italian IT company.

causing a dissonance that ALIADA has
sought to harmonise.
The semantic web is a term describing the
infrastructure of how pools and pockets of
information are linked, shared and to a
large extent, form a liquid relationship with
each other. Linked data clouds hold not just
the core material but also peripheral or

“Our main aim was to create a community
around ALIADA”
ALIADA was borne of the desire to ease
and simplify the access to cultural
information that might otherwise be too
obscure, segregated or compartmentalised
due to the varying ways in which
institutions format their data. Pursuit of
this kind of information was previously
hindered by the lack of a uniﬁed and
formulaic mode of presenting data,

‘semantic’ material relevant to the given
core subject. “The idea for ALIADA,” says
González, “is to help institutions publish
stored data in the linked data cloud. It is
another way to show the rest of the world
the data they store.” Described as “an open
source tool that automates the selection,
publication and linking of datasets in the
linked data cloud”, ALIADA achieves its

Insight Publishers | Projects

AT A GLANCE
Project Information
Project Title:
ALIADA – Automatic Publication under
Linked Data Paradigm of Library Data

overall objective of accessibility by being
highly user-friendly and multilingual.
Interconnectivity helps interoperability
as González explains: “Imagine a library
from a small, localised part of the world,
where the data managed is typical of the
area or written in a particular language or
dialect. It is so small that it does not have
the capacity to be reachable worldwide.
Using ALIADA technology, this data –
which in this case, is peculiar and
therefore has a lot of value – can be
published and linked with other datasets.
For instance, you can link with Wikipedia,
so anyone who is looking at Wikipedia
can see there is a link to a speciﬁc library
on a speciﬁc topic.”
“Before ALIADA, if you wanted to
publish your data in the linked open data
cloud it was a manual process,” González
says, citing that a recent dataset took
three years to publish using pre-existing
methods. “We needed to automate this
process.” From a librarian’s standpoint,
Gareta believes ALIADA can bring great
advantages to her ﬁeld. “Librarians and
curators are constantly creating very rich
data which is unfortunately not part of the
‘web of data’,” she says. “By channelling
this information through ALIADA, other
public institutions can share and reuse
this data to innovate and provide new
services to the general public.”
The forthcoming task for the team is to
develop and open a tool for small and
medium-sized enterprises (SME’s) that
will enable them to create innovative apps
by utilising quality, high value data made
available by ALIADA. “This tool will
make it easy to convert bibliographic data
to semantic web standards,” explains
Gareta, who believes that this will prove
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to be invaluable to the many in the
librarian profession who are not so
technologically savvy.
Due to the project operating on an
open-source ideology, ALIADA is both
downloadable
and
modiﬁable
for
development. The technology is currently
able to translate three data standards
(MARCXML, LIDO and Dublin Core), but
Gareta and González hope that due to its
open-source nature, it will eventually
incorporate other existing modes of
information representation, which will
help to improve usability and there for
functionality.
Gareta observes that many bigger
institutions have been anticipating (or
rather hoping) for an entity such as
ALIADA that offers an open-source tool
for non-expert users, as there is currently
a total absence of anything comparable in
the market. So much so in fact, that they
have been in touch with public institutions
who do not possess all the tools necessary
to open up their data to the public.
Currently in XML and PDF formats, their
information can be made more visible
with the increased interoperability that
ALIADA provides. “By opening up
information from public institutions, this
knowledge can then be used to generate
new knowledge,” says Gareta.
To date, ALIADA’s progress has already
secured a very positive reputation in the
eyes of the European Commission,
producing their ﬁrst prototype within the
ﬁrst year alone. Given the fast-moving
progress of the project, it is surely only a
matter of time before ALIADA’s
development brings it widespread acclaim
and helps to increase global access to the
world’s stored information.

Project Objective:
ALIADA (ally in Spanish, female genre)
is the ally to every library or collection
management software to expose the
managed data under the Linked Data
paradigm and to reuse external data to
improve the collections. With the final
aim to make libraries and museums
interoperable so they can share their
collections offering them to the
general public by means of the linked
open data cloud so allowing new
interaction experiences from general
public, with data historically locked in
the institutions.
Project Duration and Timing:
24 months from Nov-2013 to Oct-2015
Project Funding:
European Commission 7th Frame
Program ICT
Project Partners:
SCANBIT S.L. (SPAIN), ATCULT SRL
(ITALY), TECNALIA (SPAIN), ARTIUM
(SPAIN), Museum of Fine Arts of
Budapest (HUNGARY)

MAIN CONTACT

Iñigo Lapitz
Degree in Management and Business
Administration from the University
of Deusto. Postgraduate course
in economic relations in the EU at
Buckinghamshire New University (UK);
Advanced Marketing Institute and IBM
Systems Engineering Degree by Arthur
K Watson International Education
Center (Belgium). 30 years experience
in the ICT market. Since January
2001 CEO of IBAI Sistemas SA and
ScanBit, SL executive of the company
including commercial, organisational,
financial and personnel management.

Contact:
Tel: +34 945287800
Email: ilapitz@scanbit.net
Web: www.aliada-project.eu

+
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Health
Motorcyclists are not enclosed in a protective construction like passengers in a car, nor are they protected by
the on-board safety facilities that today’s cars provide. To improve the safety of motorcyclists in the event
of a crash, the i-Vital consortium is developing health monitoring and accident detection solutions that are
incorporated into helmets and clothing. The system can automatically prompt the intervention of emergency
services via wireless and cell technology, thereby improving outcomes for users

Integrated accident safety
systems for motorcylists
16 per

cent of road accident deaths in
the EU involve motorcyclists – a statistic
that the union has been seeking to address
in recent years. One potential means of
achieving this is through nurturing
technologies that can enhance personal
safety, an ambition that is currently
being pursued by a trailblazing European
project. i-VITAL, an EU sponsored
consortium which has designed smart
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health monitoring and alert facilities for
bikers, is pioneering products which
could well signpost the way forward for
the industry.
Harnessing the expertise of several SMEs
and research centres dedicated to improving
motorcyclists’ safety, i-VITAL’s principal
goal is to improve eCall architecture for this
demographic through recording and
transmitting medical data. eCall is an

active European initiative, which advocates
the installation of wireless transceivers in
vehicles to automatically contact emergency
services in the event of accidents. Units can
also relay important information about the
location and severity of collisions.
Following eCall’s implementation, estimates
suggest that deployment of emergency
teams to accidents could be hastened by 40
to 50 per cent.
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“Our partners were
interested in developing a
system compatible with
the eCall standard, but
which transcended current
state of the art
technology, particularly in
the motorcycling sector”

i-VITAL’s own information-rich take on
eCall offers some distinct practical
advantages speciﬁc to motorcyclists.
Since
i-VITAL’s
monitoring
and
communications technology is embedded
within riders’ personal clothing, rather
than their bikes, it can directly transmit
details of their vital signs, enabling
emergency services to remotely assess
their status. Additionally, i-VITAL
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establishes a reassuringly direct audio
link with accident responders via the
motorcyclist’s helmet, which can be
maintained even if a rider should become
separated from their vehicle.
“Our partners were interested in
developing a system compatible with the
eCall standard, but which transcended
current state of the art technology,
particularly in the motorcycling sector.
Commercially available technology in this
area seems to have lagged somewhat
behind comparable automobile solutions,”
explains Rafael Maestre Ferriz, i-VITAL’s
project manager. The product, which uses a
mobile phone as its communications link,
will exist in two formats that can be
operated independently or in combination.
Kit 1 consists of a helmet with electronic
sensors, an integrated microphone and
electronics. Kit 2 features a motorcycle
jacket with integrated sensors.
Each of these conﬁgurations can be used
as a self-contained system, and will
establish a low power, Bluetooth link with
the user’s smart phone. If potential
problems are identiﬁed, a message is sent
to the mobile device, which will warn the
user. Emergency calls will only be
automatically triggered in the case of an
accident. Heart rate, heart rate variability,
temperature, and consciousness will all be
measured in real time by monitoring tools
to assess health, using non-invasive,
textile-based electrodes incorporated into
the jacket and helmet. A graphical userinterface accessible through the mobile
will visualise results to users and, whilst
in transit, sounds ampliﬁed in the helmet
or haptic feedback (vibrations) in the
garment can automatically notify them of
their status if a critical situation occurs.
Security is the paramount concern, but
integrity is also important according to
Maestre Ferriz: “We’ve aimed to realise
our main objectives without compromising
on the comfort, appearance or passive
safety properties of the protective clothing
being worn.”
CETEM (a Spanish Research Centre) has
been tasked with developing sensor and
electronic apparatus to obtain the relevant
bio-signals from the helmet, while
Fraunhofer (Europe’s largest applicationoriented research organisation) is pursuing
similar developmental work relevant to the
jacket. More speciﬁcally, two of
Fraunhofer’s bodies, the Institute for
Integrated Circuits and the Institute for
Industrial
Engineering
(IAO),
are
participating in the project. The former is

concentrating on creating electronics and
sensors, whilst the IAO’s contribution
focuses on the Human Machine Interface
(HMI). This integral aspect of the project
will create the mechanisms through which
users interact with i-VITAL, and conceive
the display conﬁgurations that will present
visible and audible warnings to them.
Biosignal triggers that can prompt i-VITAL
warnings include irregular or rapid
heartbeat, reduced vital signs or high
levels of stress, which can create additional
risks on the road.
Two motorcycle industry SMEs with
substantial experience of producing
motorcycle equipment are also collaborating
with the initiative. Lookwell, a motorcycle
clothing ﬁrm from the Netherlands, has
been involved in the ﬁeld since 1974, and is
assisting in the development of the jacket.

AT A GLANCE
Project Information
Project Title:
i-VITAL: Smart Vital Signs and
Accident Monitoring System for
Motorcyclists Embedded in Helmets
and Garments for eCall Adaptive
Emergency Assistance and Health
Analysis Monitoring
Project Objective:
The aim of the i-VITAL project is to
create a novel vital sign monitoring
and accident detection system to be
seamlessly integrated into helmets
and garments capable of providing
with accurate accident information
(e.g. location, severity) and direct
communication to emergency
services. The system will be eCall
compliant and will integrate energy
harvesting capabilities into helmets
and garments in order to maximize
the alert time of the system. i-VITAL
will also develop techniques that
continuously analyse vital data in
real-time and warn the rider in order
to prevent possible accidents or
health hazards.
Project Duration and Timing:
24 monts, 01/09/2013-31/08/2015
Project Funding:
Research for the benefit of SMEs, FP7
Total budget 1.3M€
Project Partners:
CETEM, NZI, Lookwell, CAP,
Fraunhofer IIS, Fraunhofer IAO,
TECOS
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Voice call,
emergency response
i-VITAL helmet sensors
eCall message,
location data
integrated headset

i-VITAL garmet sensors

Detailed trip analysis
on computer

The company has engaged with several
prior
safety
initiatives,
including
motorcycle airbag research. Helmet
specialists NZI are contributing their own
thirty years of unique expertise in R&D
and manufacturing.

“Substantial lab testing
with the heart monitor has
been conducted, and we’ll
shortly begin to integrate
this with the other
components, so that
i-VITAL becomes a
complete, holistic system”
One particular requirement raised by the
SMEs was to guarantee i-VITAL’s
longevity. “Several colleagues pointed out
that if the system was dependent on
batteries, it might become an issue for
motorcyclist’s on long trips,” says Maestre
Ferriz. “To address this, we decided to
incorporate some energy harvesting
features into i-Vital. In terms of the jacket,
we’re using solar energy harvesting, which
will use commercially available panels. On
the helmet, we are exploring the possibility
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of incorporating wind turbines into its
construction. If you’re riding, you’ll always
have wind blowing through the helmet
area. To help with this side of things, we
have engaged with a Slovenian technology
centre called Tecos, as well as CAP, an SME
with expertise in polymers. They have a
considerable history of working with
synthetics and energy harvesting.”
Presently, says Maestre Ferriz, the project
is in the midst of an intense phase of
independent developments. “We’re targeting
the end of August 2015 as i-VITAL’s

completion date, because several discrete
phases of research are well advanced,” he
reports. “Substantial lab testing with the
heart monitor has been conducted, and we’ll
shortly begin to integrate this with the
other components, so that i-VITAL becomes
a complete, holistic system. This will enable
us to demonstrate its viability and establish
valuable technical precedents that we hope
can
beneﬁt
not
only
individual
motorcyclists, but will prove inﬂuential to
other designers and manufacturers across
the sector.”

+
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MAIN CONTACT

companies (e.g. Qualcomm). In recent
years he has participated in several EU
project proposals, and coordinated the
following projects: MSI, CASIA, REDES
DOAMI and VitalMob.

Contact:

Rafael Maestre Ferriz

Tel: +34-968 75 20 40
Email: r.maestre@cetem.es
Web: www.i-vital.eu

Dr. Rafael Maestre Ferriz (PhD from the
Complutense University of Madrid) is
the Head of the Embedded Systems
Department at CETEM. He has an
extensive international experience as
a Project Manager and researcher for
over 18 years in various R&D positions in
both academia and world-class leading
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Partnerships

Project Partnerships
Insight MD William Davis explains why good partnerships are so important for good research

G

ood research is more often than not founded on good
partnerships – the pooling of different ideas and the
collaboration of different expertise, people working
together to deliver the best results.
It is a system that works well in Europe, where through the
collected resources of the 28 countries working in partnership, the
union has amassed a fortune of €80bn to fund research and
innovation over the next six years. And, through close
collaboration, compromise and good old-fashioned negotiation,
this Horizon 2020 budget will be delivered to the front line more
efﬁciently and more targeted than any preceding funding
programme. That’s partnership in action.
Of course, it’s the partnerships forged in consortia all over Europe
over the next seven years that will deliver the results that will help
shape our lives. The success of all EU and nationally-funded projects
will depend on the brilliant minds and skills of Europe’s scientists,
engineers, researchers, industrialists, administrators, workers and
many more, now working in partnership to think, plan, test,
discover, invent, innovate and produce the solutions that will help
us meet society’s grandest of challenges. iMinds is a particularly
good example of this sort of successful partnership in action.
Insight embraces and supports this grand ambition that has made
Europe the centre of research expertise in the world.
And we like to think that through our own partnerships, we have
played and will continue to play an important part in helping
deliver the success Europe’s ﬁnest minds deserve.
Partnership is at the centre of everything
we do here at Insight. Every project we work
with in putting together this magazine
becomes our partner. We work closely with
each one to ensure we are telling their story
in a way that will deliver maximum impact.
We also work hard to ensure all this
material is effective, establishing strategic
media partnerships with key research and
innovation events, like the recent European
Sustainable Energy Week and the
forthcoming AAL Forum that bring major,
cross-sectorial stakeholders together. Added to our established
subscriber database, this is targeted dissemination and it ensures
that each project we partner is seen in the right place, at the right
time, by the right people.
Being involved as media partners to these events also ensures our
editors keep up to date with all the current thinking, policies and
developments across the multitude of thematic sectors that makes
up Europe’s rich tapestry of research.
Insight also has its full project partnerships – in which we are full
members of a project consortium, from proposal stage to
implementation, and work package leaders for dissemination,
communication and exploitation.
We are currently full partners with several FP7 projects, while we
also coordinate our own project funded through the TSB in the UK.
This is looking into what makes effective dissemination practice
and how information is accessed and used by different people

involved in the world of research. Now, with the arrival of Horizon
2020, it’s never been more important to have the right dissemination
partner involved in your project from the start. Greater emphasis
than ever before is being placed on delivering real impact with your
research and proposals will be scored highly at the proposal stage if
plans for creating that impact are clearly thought out and included.
Insight
provides
bespoke,
targeted
communications plans for consortia at the
proposal stage and then delivers all aspects
of extremely cost-effective dissemination
and exploitation activity throughout a
project’s lifespan.
“Insight is an extremely valuable partner for
the iNSPiRe project,” says Roberto Fedrizzi of
EURAC and the project’s coordinator.
“Not only did our dissemination plan score
highly with the proposal evaluators, but they
have created a sophisticated website,
researched an invaluable target audience and user group, produced
fantastic posters, brochures and other print material and have even
made a ﬁlm,” he continues. “We are half way into the four-year
project and I feel this intelligent and coordinated approach to
dissemination is both refreshing and extremely effective. We have
regular dissemination meetings and Insight has involved all the
partners in this important aspect of any research project. I would
highly recommend having them on board.”
Over the next few pages, we have put together several articles
about our partnerships – media partnerships and project
partnerships - to showcase the work being done in our projects as
well as demonstrate good dissemination practice - that’s partnership
in action.+

“Insight is an
extremely valuable
partner for the
iNSPiRe project”
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For more information about partnering Insight, contact Communications
Director Sam Davis at sam@ipl.eu.com or call +44 117 2033 120
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FEATURE

NXT_SLEEP
– treating sleep
disorders in the home
Demographics in Western countries are changing rapidly, threatening our the capacity of our hospitals to
meet the growing demand for healthcare support. As a result, new approaches to healthcare will be required;
approaches that allow illnesses (even the more complex ones) to be monitored away from the hospital

T

he concept of ‘telemonitoring’ (with hospitals in the
driving seat to ensure quality of treatment) requires a
much greater integration of digital technology into
healthcare. As Geert Houben, CEO Aristoco (Cubigo) said
in his interview for iMinds Insights: “We need to ﬁnd ways of
providing healthcare other than by shipping people off to big
buildings. We’re trying to make it easier for people to stay at
home.” NXT_SLEEP, an iMinds ICON project, hopes to address
this challenge starting with a condition that occurs primarily in
the home – sleep disorders.
More than ﬁve per cent of the population suffers from some kind
of sleep apnea – i.e. pauses in breathing during one’s sleep.
Sleep apnea not only jeopardises quality of sleep, but also
has a negative impact on the cardiovascular system.
As well as sleep apnea, medical doctors have
noticed that many lung and respiratory
diseases worsen during sleep. It is,
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therefore, critically important that both sleep apnea and other
sleep-related breathing disorders are accurately diagnosed,
treated and monitored. Today, this is done through traditional
medical examinations such as polysomnography – a complex and
cumbersome process that has to be conducted in a hospital,
making it unscalable. Within that context, NXT_SLEEP has
investigated an innovative way to monitor sleep disorders, an
approach that:
s )S LESS COMPLEX AND MORE USER FRIENDLY BOTH FOR THE PATIENTS
and for the nursing staff, through the use of advanced, wireless,
off-body sensors.
s #AN BE USED REMOTELY AND SO AT HOME AND ON A LARGER SCALE SO
treating larger groups of patients. It can also be used for a
longer periods of time to encompass initial screening,
monitoring and any follow-up activities.
s #AN ALSO BE USED FOR COMPLEX PATHOLOGIES TRACKING
more complex parameters.
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NXT_SLEEP has predicted some ambitious outcomes for
this project, which include:

“We need to ﬁnd
ways of
providing
healthcare other
than by shipping
people off to big
buildings. We’re
trying to make it
easier for people
to stay at home”

1. A set of new, advanced sensors These will be easier
to use by patients and nursing personnel. In the NXT_
SLEEP framework, three new types of advanced
sensors have been developed and clinically validated:
s ! BUILT IN OFF BODY MATTRESS SENSOR THAT MEASURES
respiratory movement, temperature and moisture;
s ! WIRELESS %#' PATCH THAT MEASURES HEART RHYTHM
accurately registers the ECG and allows wireless
data transmission using Bluetooth low energy;
s ! WIRELESS SENSOR THAT CONTINUOUSLY MEASURES THE
parameters of the air that is being exhaled by
patients, using chips in their respiratory mask.
2. A data communication platform This gathers,
synchronises and securely transmits sensor data.
The NXT_SLEEP research partners have developed a
data communication platform that effectively
addresses two major concerns raised by the project’s
medical stakeholders:
s (OW CAN WE EFFECTIVELY TRANSMIT BIG VOLUMES OF
medical data over a longer period of time?
s (OW CAN WE AVOID LOSING ANY DATA IF CONNECTIVITY
would (temporarily) drop?
3. A data processing platform This leverages advanced
algorithms. NXT_SLEEP’s data processing platform
provides the intelligence behind the system; it:
s 4RANSLATES RAW DATA INTO CLEAN DATA
s 5SES ADVANCED ALGORITHMS TO DETECT PATTERNS IN THE
sensor data, so that medical doctors or specialists do
not need to browse through tons of data manually.

More than

ﬁve per cent
of the population
suffers from some
kind of sleep apnea

iMinds is a Flanders-based business incubation
programme that inspires and trains people to turn their
innovative ideas into successful businesses. Their
Incubation and Entrepreneurship programmes enable
entrepreneurs and researchers to join forces and achieve
stronger market potential. Insight Publishers works as a
media partner to iMinds.
NXT_SLEEP is just one of iMinds’ ICON projects focusing
on Citizen Health Empowerment (CHE). For more on CHE,
see the most recent issue of iMinds ‘insights’ publication
http://www.iminds.be/en/gain-insights/iminds-insights/
citizen-health-empowerment
Healthcare initiatives like NXT_SLEEP are a focus for
iMinds, which in 2014 celebrated 10 years of cutting
-edge research and innovation. The development of new
initiatives, products and systems for Flemish healthcare
services, which will be transferrable to other regions and
systems, is a key objective of the programme, while
iMinds is also developing a Health Centre of Excellence,
which was launched in 2014, with the full support of the
Flemish healthcare sector.
The Flemish Government also wants Flanders to be a
global front-runner in the development of the Internet
of Things (IOT) and high-tech visualisation ﬁelds and
have appointed iMinds to steer the programme to
develop innovative new technologies and attract
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investment and expertise into the area. Two
innovation labs have been set up to explore
possibilities and test ideas and innovations.
Meanwhile, iMinds will continue to focus on
developing entrepreneurship, with its whole
approach to funded research being geared towards
the development of commercial potential and
launching promising seed companies into the
market place.
All these initiatives are being celebrated in the
publication of iMinds’ new magazine called Insights
and, as media partner for the organisation, Insight
will be publishing a series of special focuses on
projects working in the areas of:
s 4HE )NTERNET OF 4HINGS
s (I TECH VISUALISATION
s (EALTHCARE INITIATIVES
s %NTREPRENEURSHIP
The purpose of this exposure in Insights and Projects
Magazine will be to explain the iMinds initiatives and
demonstrate the resulting innovations and products,
like those developed by NXT_SLEEP.+

iMinds and the AAL Forum
In September iMinds will be co-hosting the AAL
forum in Ghent, Belgium. This annual event brings
together multiple stakeholders working in the
field of active and healthy ageing and addressing
the challenges posed by the fact that we have an
ageing population.
iMinds is a natural partner for AAL, which seeks
to address those challenges using innovative
ICT solutions, with a view to developing services
and products that are commercially viable and
have a valuable place in the market place – in
other words, products that people actually want
to use and buy.
The forum will, therefore, not only provide a
platform for debate and analysis of the issues
facing our ageing population, but also showcase
the many projects working on exciting innovations
that will soon be helping people live active and
healthy lives for longer.
Insight has worked extensively with both iMinds
and AAL for a number of years, providing
innovative communications for both at
conferences and in print and online. We have a
deep understanding of both organisations, not
only in relation to the work they do and their aims
and ambitions in terms of the commercialisation
of their research, but also a deep understanding
of the way they work. As such, Insight will be
promoting the Forum extensively online and in
Projects Magazine over the coming weeks.
For more information and details of how to be
involved visit www.aal-europe.eu/forum-2015/.
The Forum takes place in Ghent from September
22-25, 2015.
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NANOSOLUTIONS
SENN2015 in review
The 2nd International Congress on Safety of Engineered Nanoparticles and
Nanotechnologies — SENN2015 — took place on 12-15th April 2015. Hosted by
the Finnish Institute of Occupational Health, it is Europe’s foremost gathering of
experts in the ﬁeld of nanosafety. It aims to promote nanosafety by improving the
understanding of the biological basis of the potential risks of nanomaterials

Professor Andre Nel of UCLA used SENN2015 to promote the use of alternative
test strategies for large category screening of new nanomaterials

What was your talk today about?
Andre Nel: The central core of my talk, “Use of alternative test
strategies, predictive toxicological approaches and categorisation
to expedite decision analysis of nanomaterial Safety”, was about
the use of alternative test strategies. That means using nonanimal testing to speed up the safety assessment of nanomaterials,
and then developing decision trees that can assist regulation and
safeguard the public environment through the development of
safer nanomaterials.
What is currently standing in the way of introducing alternative
test strategies?
AN: The biggest preventative factor is probably convention.
Classical assessment methods use descriptive animal studies, but
with the rate at which new materials are being produced it has
come to a point where alternatives have to be considered. I do not
advocate totally doing away with animal testing, but if decisionmaking can be done more rapidly on broad groups of materials
then alternatives might be better.
The chemical toxicity community currently views alternative
test strategies as cellular studies that provide limited information
and cannot predict what will happen in a living organism. The
model that we propose, however, doesn’t involve random in vitro
cellular studies but rather uses cellular studies that have possible
in vivo disease connections, and then uses that information to
investigate large numbers of materials. This can provide an
initial decision tree for whether a material poses a hazard and
whether it is necessary to conduct further tests.
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How well developed is this model?
AN: It’s a well-founded idea in terms of the infrastructures that
we’ve developed. We now have a whole suite of technologies based
on speciﬁc tests called adverse outcome pathways that predict
pathophysiology of disease in terms of humans, zebraﬁsh embryos
or environmental organisms that are exposed to these materials. So
the model is no longer just theoretical – it is already at a stage where
a lot of the data is being used.
What are the next steps?
AN: We now need to get a wider community of people who are
involved in nanosafety, including regulators and industry,
involved in a multi-stakeholder buy-in to the concept of
alternative test strategies. We have convened a number of multistakeholder studies in which we have brought together leading
ﬁgures from industry, government agencies and academia to
discuss this. It can most certainly work, but will require
transparency, a lot of discussion, and a patient step-by-step
implementation of the programme.
Finally, what have been your thoughts on the SENN2015
conference?
AN: It has been a fantastic conference that has presented
participants with a wide variety of topics, which is a true indication
that the nano-EHS community is rapidly accepting the fact that it
is important to bring in new methods of analysis and decisionmaking. We need to be able to get new technology through to the
market place without fear and unnecessary concerns.+
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Dr Socorro Vázquez-Campos of NANOSOLUTIONS was at the conference to talk about the
consortium’s investigations into the life cycles of products that contain nanomaterials, and how
this data will be used to help create the Engineered Nanomaterial (ENM) Safety Classiﬁer
What was your talk at SENN2015 about?
Socorro Vázquez-Campos: I was representing NANOSOLUTIONS
consortium and the work that has been done on life cycle
analysis. We have been studying the release of nanomaterials
from products when used in existing applications or industrial
processes throughout their life cycle. We are using several case
studies of different products that contain nanomaterials that
were provided by a number of companies that are involved in
the project.
What materials have you been investigating?
SVC: One example of something that we have been looking at is
textiles that contain nanoparticles, looking at the potential release
of nano-additives during the washing process. We have studied a
number of different washing cycles and analysed what is released
into the water for each one.
Another case study involved printing inks that contain quantum
dots and other nanomaterials. To study this we set up a standard
printing process inside a sealed box so that we could measure
whether materials were being released into the air.
What have been your results so far?
SVC: With the textiles we were looking at commercial nano-enabled
sportswear fabrics, made up of ninety per cent polyester and ten per
cent elastane, and then testing them with a variety of typical
commercial washing products. We saw a signiﬁcant release of ENMs
during washing, and also observed that they had undergone
transformations such as ionisation, nucleation and aggregation.
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For the printing inks, we tested standard household printing
units for evidence of release of airborne materials. We saw that
ENMs are released from the process and/or from the paper
sheets, with airborne nanoparticles collected during and after
the process containing a high concentration of quantum dots
and other particles of a different nature.

“For the printing inks, we tested standard
household printing units for evidence of
release of airborne materials.”
How is the data you collect used?
SVC: All of this data will be used for the ENM Safety Classiﬁer
— a computer programme that can predict from the properties of
an ENM its ability to cause health or environmental hazards —
that is being developed by the NANOSOLUTIONS consortium.
We will characterise the materials that are released in order to
see whether they have been modiﬁed by the processes they have
been through. If the material changes through its life cycle, then
extra physical and chemical characteristics must be added to the
ENM Safety Classiﬁer.
All of the data from different work packages can be collated to
create a hazard proﬁle for these materials, with data relevant to
different stages throughout their lifecycle. +
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iNSPiRe delivers at
EU Energy Day
The European Union Sustainable Energy Week (EUSEW) took place in Brussels
from 15-19 June. The week-long series of seminars, presentations, meetings
and exhibitions focused this year on the role of responsible consumers in the
new Energy Union and in driving the EU towards its sustainable energy goals
in areas such as energy efﬁciency, renewables or greenhouse gas emissions
Below: The iNSPiRe
project’s timberframe façade,
incorporating
water pipes and
decentralised
ventilation as
well as a
centralised system
for heating and
domestic
hot water
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W

ith building renovation so key to the
EU’s energy strategy, a series of
Energy Days were recently organised
across Europe, with hundreds of
sessions promoting secure, clean and efﬁcient energy.
The Architects’ Council of Europe (ACE) hosted one of
these Energy Days to present three FP7 projects —
LEEMA, iNSPiRe and A2PBEER — in which it plays a
leading role. This event showcased the exciting
retroﬁtting innovations these projects are developing
and unveiled their latest developments.

In a packed day, delegates learned about the
ground-breaking work being carried out by these
projects, with three main sessions. The ﬁrst focused
on façade retroﬁtting solutions with presentations
of a timber-frame retroﬁtting solution with
integrated water pipes and decentralised ventilation,
as well as a centralised system for heating and
domestic hot water. This package is currently being
ﬁtted by the iNSPiRe project at a multi-family
house in Ludwigsburg, Germany. There was also a
presentation about vacuum insulation panels and
reversible windows for heating and cooling,
currently being deployed by the A2PBEER project.
The second session focused on novel insulation
materials being developed by the LEEMA project,
which is using loose ﬁllings, geopolymers, insulated
bricks, ﬁbreboards and foamed blocks. Finally, the
third session focused on lighting innovations that
can dramatically reduce energy use in many
types of buildings. Both the iNSPiRe
project and A2PBEER were present
during this part of the Energy Day,
looking at pre-fabricated ceiling panels,
capturing direct sunlight for use
internally, and combining natural light
with LEDs.
Delegates had the opportunity to
question project partners and see ﬁrst
hand the innovations that will very
soon be on the market and providing
huge reductions in energy use and
energy costs across Europe.
This year’s event also focused
on the role of responsible
consumers in the new Energy Union
strategy for driving the EU towards its
sustainable energy goals in areas such as
energy efﬁciency, renewables or greenhouse gas
emissions. The important role that retroﬁtting
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solutions play in this strategy was emphasised in a
recent far-reaching and ambitious Joint Research
Centre (JRC) science and policy report entitled
“Energy Renovation: The Trump Card for the New
Start for Europe”. It provided a detailed overview of
how transforming Europe’s building stock will
dramatically reduce energy
consumption and greenhouse
gas production.
The report places the idea of
developing and implementing
energy-efﬁcient renovation kits
at the heart of its overall
message that energy renovation
of Europe’s buildings is the only
feasible way to reach and then
surpass the EC’s 2020 energy
targets. The report went further
in describing the renovation of older buildings as not
only instrumental in reaching energy targets, but
also in creating economic growth and jobs.
“Energy renovation will stimulate a new wave of
technological innovation,” the report declared. “To
reduce the cost of deep renovation, there is a need to
develop energy renovation ‘kits’ tailored to each
construction period, climatic zone and building
type, ‘plug-and-play’ manufactured modular
components and systems fully integrated with
advanced 3D surveying techniques, and innovative
insulation materials.”
As well as calling for the phasing out of inefﬁcient
buildings and a coherent EU renovation plan, the
JRC also calls for new and innovative approaches to
renovation, including new technology and the
development of easy-to-ﬁt, cost-effective and
energy efﬁcient kits and packages. Only then, it

says, will renovation take place on the scale it needs
to. “If the EU’s building stock is to be converted
from being an energy waster to being an energy
producer, new technologies will be needed to enable
building-to-building and building-to-grid energy
interaction,” it concludes.
There are several European
projects tackling the renovation
challenge in this way. One of the
largest and most promising is the
iNSPiRe project, a four-year
initiative coordinated by EURAC
and involving 24 partners across
Europe. The project is developing
systemic renovation packages that
can be applied to residential and
tertiary
buildings.
The
multifunctional renovation kits
make use of innovative envelope technologies,
energy generation systems (including RES
integration) and energy distribution systems.
The packages will reduce the primary energy
consumption of a building to lower than 50 kWh/m2/
year, while the plug-and-play systems have been
designed for a variety of climates to ensure optimum
comfort for the building users.
Now, with iNSPiRe’s renovation kits about to enter
a period of extensive testing and validation, the
report is a timely reminder that the project is perfectly
placed to deliver the right retroﬁtting kits to the
market at precisely the right time.

“Energy renovation
will stimulate a new
wave of technological
innovation”

The packages will reduce
the primary energy
consumption of a
building to lower than

50 kWh/m2/year

+

For more information on iNSPiRe, visit www.
inspirefp7.eu.
For more information about Energy Days, visit www.
eusew.eu

BE A PART OF PROJECTS EEB
As part of its work with the iNSPiRe project, Insight is producing a special edition of Projects Magazine focusing on Energy
Efficient Buildings (EEB) and the various research efforts taking
place in Europe designed to help meet the EU’s ambitious 2020-20 targets. It will be published in September, 2015.
The publication will provide a valuable overview of EEB, with
contributions from all stakeholders, from research, industry, the
public sector and influential organisations involved in shaping
policy and developing energy strategies.

pumps, solar collectors, lighting solutions, insulation, heating
and cooling, smart windows and many more technologies and,
importantly, their optimal integration into kits and packages.
We will also focus on efforts to involve industry, the consumer,
policy makers and building owners in the uptake of solutions
and the commercialisation of products, as well as examining
cost structures, payback for building owners, incentives and
other aspects of EEB that influence the market uptake.

Insight has put together an influential Editorial Board to ensure
we provide this in-depth analysis. Contributions from EURAC,
BSRIA, ICLEI, ACE and the European Environmental Bureau
will ensure we examine EEB expertly from every angle – from
research to buildings analysis, from industry to architects and
local government.

Projects already involved include iNSPiRe, A2PBEER, INSUN,
CLEAR-UP and several more and, because Insight has worked
extensively in this area, the publication will have a highly
targeted and relevant distribution that cuts across industry, the
public sector, research and academia, housing associations and
building owners and, through extensive mass media collaboration, the general public.

Importantly, this special edition will also provide a valuable
platform showcasing many projects’ work in key areas of development like retrofitting kits and renovation packages, heat

If you would like your project to be featured in this important
publication, please contact Sam Davis on +44 (0)117 2033 120 or
email sam@ipl.eu.com.

www.projectsmagazine.eu.com
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Computers

in the fight
against
cancer

“Women in High Performance Computing” is a new publication written
and produced for PRACE by Insight as part of the organisations’ longterm collaboration. The magazine highlights the exciting and varied work
being done by female scientists using the power of supercomputers. In
what will be a regular feature Projects brings this work to our readers,
starting with Dr Zoe Cournia’s work using the Curie supercomputer to
investigate two mutant proteins often found in a number of cancers

T

Dr Zoe Cournia
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he protein PI3KƠ is an enzyme involved in
fundamental cellular processes such as cell
growth, cell division and formation of new
blood vessels. All of these processes can aid
cancer cell survival. Consequently, mutations in this
protein often lead to cancer. Speciﬁcally, they are
found in 29 per cent of breast cancer patients, 35 per
cent of endometrial cancer patients and 18 per cent
of colon cancer patients.
Using computer simulations, Dr Zoe Cournia, Dr
Paraskevi Gkeka, and Dr Hari Leontiadou of the
Biomedical Research Foundation Academy of Athens
have been investigating how mutations in the PI3KƠ
protein can lead to cancer. “If we can understand the
mechanisms of how speciﬁc mutations of this
protein cause cancer, we can design drugs that target
them,” they explain. With the dawn of personalised
medicine, this kind of research could lead to drugs
speciﬁcally designed for the mutations of the cancer
of a particular patient.

Studying proteins at this level of detail is easier said
than done. The PI3KƠ protein is a huge molecule made
up of about 15,000 atoms, forming ~1,500 amino
acids encoded in the DNA. The number of atoms is
dramatically increased to 350,000 atoms when water
molecules are added around the protein, which helps
mimic the physiological environment in which PI3K
is found in the cell. One of its most common oncogenic
mutants, E545K, is caused by a change to just one of
these amino acids (E545K literally means that the
545th amino acid has been changed from an “E” –
glutamic acid – into a “K” – lysine). To ﬁnd out how
such a small but signiﬁcant difference in structure
affects the function of PI3KƠ, highly detailed
simulations have to be performed to show how both
the normal (wild-type) and mutant proteins act
variably within the cell.
It is thought that the E545K mutant has a unique
mechanism of over activation, as Dr Hari Leontiadou
explains: “We believe that one domain of the protein
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becomes dislocated from the rest of the protein and
this triggers over activation of its enzymatic activity.
Using long molecular dynamics simulations, we can
describe the structural and dynamical differences
between the wild type and mutant proteins. Then,
using metadynamic simulations, we can calculate the
free energy surface of the two variants. This will
allow us to identify and characterise the domains or
residues that play a key role in the mechanism of over
activation.” So far, structural and dynamical
differences have been found between the wild type
and mutant proteins. The researchers are in the
process of investigating these differences and
performing the metadynamic simulations. Initial
indications show that the free energy barrier for
dislocating one domain is signiﬁcantly lower in the
mutant than in the wild type, meaning that it can be
removed more easily and cause over activation.
Using data acquired from these simulations allows
the researchers to investigate potential mechanisms
by which candidate drugs can bind to the protein. By
locating putative allosteric pockets-areas on the
protein on which drugs can potentially bind- they
can use a method called virtual screening to analyse
millions of compounds in order to evaluate which
chemicals have the potential to bind to these pockets
and cause inhibition of the PI3KƠ overactivated
enzyme. “One allosteric pocket has already been
located close to the domain that we think might be
causing over activation,” says Dr Cournia. “We have
now identiﬁed a few compounds that could potentially
inhibit this activity. However, for a compound to be a
real candidate drug, a required feature is to be
selective only for the mutant protein, leaving the
normal protein unaffected.”

“Using the PRACE HPC resources
has been critical for the
advancement of our work”
The method has already been used successfully in a
previous project studying another oncogenic mutant
of PI3KƠ, H1047R, where the 1047th amino acid is
changed from a histidine (H) to an arginine (R). “After
ﬁnding signiﬁcant structural and dynamical
differences between the wild-type form and the
mutant, we were able to identify together with our
experimental collaborators four compounds that
selectively inhibited the over activation of the mutant
protein,” says Dr Paraskevi Gkeka. “We are now in the
process of publishing this data, and are hoping to
achieve similar success with the PI3KƠ E545K mutant.”
Both studies of the PI3KƠ protein, are part of a large
consortium (POM: PI3KƠ Oncogenic Mutations),
which pursues the research programme “PIK3CA
Oncogenic Mutations in Breast and Colon Cancers:
Development of Targeted Anticancer Drugs and

www.projectsmagazine.eu.com

Diagnostics). The programme involves experimental
and theoretical scientists from a variety of disciplines
and is funded by the Greek Secretariat for Research
and Technology. Once candidate drugs are identiﬁed,
they are put through a number of optimisation
cycles. Candidate drug properties such as potency,
the duration of presence in the body or the rate of
metabolic turnover can all be manipulated to the
desired level through chemical modiﬁcations of the
structure of the molecule in collaboration with
experimental groups. POM is in the process of
optimising candidate drugs for the PI3KƠ H1047R
mutant and the results look promising so far.
New data from other researchers on crystal
structures of PI3KƠ are becoming available while
the project is running; analysing this data with the
help of computers will shed more light on exactly
how the protein acts within the body. “We are always
looking to exploit new information so that we can
build a more complex and realistic representation of
the system that we are studying,” says Dr. Cournia.
“We will now be applying for more computational
time to look at the evolution of the new crystal
structures in order to understand how PI3KƠ
retrieves the substrate from the cell membrane.”
“Using the PRACE HPC resources has been critical
for the progress of our work. Recent advances in
computer-aided drug design allow us to develop
drugs speciﬁcally designed for a given protein,
shortening the time for development of new drugs.
However, such studies cannot progress at a useful
speed
without
supercomputing
facilities.
Understanding the detailed underlying molecular
and atomic interactions involved in drug-protein
interactions has increased the efﬁciency and
decreased the cost in the drug discovery process. I
believe that our work is a good example of how
computers could help develop candidate drugs that
have the potential to save millions of lives
worldwide.”

In this ﬁgure, PI3KĮ is
shown attached to a
model msembrane. The
catalytic and regulatory
subunits of the protein
are shown in purple
and green, respectively
and the membrane is
represented in grey. The
image was generated
with VMD and GIMP.

To download the full
publication or read it
online, visit:
www.prace-ri.eu/wihpcmag-2015/

+
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DEPICT: Graduate
employability for the
creative sector
DEPICT, an ERASMUS-funded project focuses on the two key
aspects of employability: the skills employers in creative and
cultural SMEs want in the graduates they employ and how these
skills can be taught through interactive learning technologies

I

n the last ﬁve years, employability has
become a key theme in universities across
Europe. The DEPICT project has been
looking to ﬁnd out what exactly it is that
employers from the creative industries look
for in potential graduate recruits, in order
to develop interactive learning tools that can teach
these skills.
The DEPICT project has been carrying out research
into what creative industry employers from four
different countries look for in potential graduate
recruits. Digital skill ranked
highly amongst all countries,
while UK employers are less
likely to recruit graduates
than other countries, with
Spain ranking the highest
employees of graduates.
Results showed that while
graduates in the UK were not
expected to be as capable
when entering the job market
than in other countries,
getting a job was much less
likely than in countries such
as Spain, where levels of
employees with a degree were
often as high as 75 per cent.
With
the
job
market
becoming
even
more
competitive over the last ﬁve years, the need for
higher education institutions across Europe to
deliver employable candidates has become a key
focus. DEPICT has been looking at ways of using

interactive learning technology to develop
employability skills in students.
One part of the project involved working with
creative and cultural SMEs to identify what skills
employers in these areas seek in the graduates they
recruit. Questionnaires were ﬁlled out by 60
employers from four countries – Spain, Latvia,
Norway and the UK – and some interesting
discrepancies between the nations were observed.
Some of them were fairly obvious, such as the fact
that foreign language skills were valued more
highly in Latvia than in the
UK. Raising funds was seen
as a much more important
skill in Latvia and Spain
than in Norway and the UK,
probably mirroring the
respective strength of each
country’s economy.
But some of the differences
were less easy to explain.
As well as being asked
about what was valued in
potential graduate employees,
employers
were
also
questioned about what they
valued in their existing
employees.
In
Latvia,
Norway and Spain, levels of
skill were expected to be
higher in new recruits than in existing employees,
suggesting that employers in these countries’
expect graduate recruits to bring added value to
the company from the word go. However, in the

“With the job market
becoming even more
competitive over the last
ﬁve years, the need for
higher education
institutions across
Europe to deliver
employable candidates
has become a key focus”
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UK, the level of skills required in existing
employees was higher, perhaps suggesting that UK
employers are prepared to give graduates time to
develop while in employment.
It wasn’t all good news for potential graduate
employees in the UK though. Over a third of
companies in the UK questioned had employed no
graduates at all, whereas in Spain the percentage of
employees with a university degree within a
company was generally over 75 per cent.
The data was eventually used for narrowing down
areas where countries most agreed. The researchers
were in fact looking for common ground, in order
to develop some interactive learning tools that
could be used in all countries. Employers all agreed
upon some skills that they believed were more
important for potential employees to have than
their current employees. These were: knowledge of
the latest technologies and ability to utilise them at
the workplace, creativity, and the ability to work
across audio-visual disciplines are all key skills.
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The message is clear: graduates hoping to break
their way into the creative industries need to be
tech-savvy and full of ideas.
DEPICT has used this data to create interactive
learning technologies that develop employability
skills in students. Employers are becoming more
and more demanding of graduates as the graduate
job market becomes more competitive. Therefore,
it is vital for students and graduates to develop the
key skills employers are looking for and be able to
market them.

+

You can ﬁnd out more about the results of DEPICT at
http://depict.eu/
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MODHEP: Systems
biology of liver cancer
Liver cancer, and speciﬁcally hepatocellular carcinoma (HCC), is one of the
most common malignancies worldwide, and largely remains an incurable
disease. The MODHEP project has brought together a consortium of experts
to create a system-based model network of the disease, which will provide a
clearer understanding of the molecular basis of the cancer’s development

F

or cancer to develop, genes regulating cell growth and
differentiation must be altered. These mutations are then
maintained in subsequent cell divisions and are thus present
in cancer cells. Gene expression proﬁling is a technique used
in molecular biology to look at the expression of thousands of genes
simultaneously. In the context of HCC, gene expression proﬁling has
been used to classify the differences in gene expression between liver
tumours and normal healthy cells. However, the fundamental
mechanistic determinants of HCC remain largely unknown.
The molecular basis of tumour development lies in various
changes to the genome. Tumour formation and progression are
accompanied by genetic and epigenetic alterations, as well as by
profound changes in higher-order genomic and nuclear
architecture. How this genome organisation and function evolves
in emerging and established tumours is essentially unknown in
any type of cancer. Lack of such knowledge is a major hurdle to a
deﬁnitive understanding of the molecular basis of cancer, without
which novel therapeutic targets will be impossible to identify.
MODHEP: Modelling hepatocellular carcinoma

The pathological behaviour of cancer cells is controlled by an
abnormally altered genome. Understanding cancer requires that
the molecular basis for changes to the genome be described in a
model. To this aim, MODHEP is producing an analysis of the
nuclear changes occurring in two complementary multi-stage
mouse models of liver cancer. As well as this, human samples of
both healthy and cancerous liver tissue will be studied in order to
look at differences in gene expression between the two. This is
done using CAGE analysis (explained below).
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A complete description will be made of the changes occurring in
the genetics, epigenetics and nuclear structure both at pretumoural and tumoural stages of the disease. Integrated
computational models will then be created, linking all of the
experimental data with the molecular pathways of HCC.
Training the next generation of researchers

With the dawn of genome-wide analysis, which allows geneticists
to compare the differences between the entire genomes of two
groups of people, a new breed of researcher with a broader range of
skills than those from the past is starting to emerge. They are
combining medical data with hi-tech genetic data, and to do this
properly, it is important that they have a basic understanding of the
analysis techniques being used. So a training programme organised
by MODHEP has brought young researchers to RIKEN in Japan to
learn how to carry out CAGE analysis.
Cap analysis gene expression (CAGE) is a transcriptional
analysis technique used in molecular biology. It measures which
genes are being expressed, and is a powerful tool for researchers.
For example, by comparing samples of healthy liver with diseased
samples using CAGE technology, one can infer a lot of information
about the expression of certain RNAs that may be characteristic
to cancerous tissue.

+

To learn more about MODHEP see Insight the new ﬁlm about the
project: www.projectsmagazine.eu.com/video/the_modhep_project_
understanding_liver_cancer
If you would like Insight to make a ﬁlm about your project email
sam@ipl.eu.com
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IMPaCT: Training the next
generation of metal processors

The metal industry provides 11 per cent of the EU’s total GDP and accounts for
46 per cent of all EU manufacturing. However, the lack of well-trained engineers
in this sector remains a major concern for high-value manufacturing in the UK

T

he IMPaCT centre is looking to address
this problem through an intensive fouryear postgraduate programme. This will
provide future research leaders with the
innovative metal processing techniques
needed to tackle challenges in areas such as
aerospace and energy.
As part of a £350m government initiative, IMPaCT is
training over 3,500 postgraduate students in
engineering
and
physical
sciences.
The
multidisciplinary training programme aims to provide
students with coherent knowledge of a range of metal
processing technologies and to develop their expertise
in solving industrially relevant problems. The centre
is key to the Engineering and Physical Sciences
Research Council’s (EPSRC) strategic investment in
manufacturing for the aerospace and energy industry.
IMPaCT brings together world-class metals research
teams from the universities of Leicester, Birmingham
and Nottingham, along with 14 industrial and
international partners. The centre has secured
signiﬁcant ﬁnancial support from the EPSRC, the
three universities, and industrial partners including
Alstom Power, Doncasters Group, Rolls Royce, ESI,
STFC, Tata Steel and TWI.
Professor Hongbiao Dong of the University of
Leicester’s Department of Engineering, and director of
IMPaCT, explains: “Metal processing is important to
the UK economy. Our centre provides a stimulating
framework through access to distinctive but
complementary environments, providing a broad
understanding of metal processing technologies.”
The four years of training in the centre will include
extensive coverage of metal processing topics such
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as single crystal casting, dissimilar welding, netshape forming, surface engineering and nanomaterial
synthesis.
In the ﬁrst year, students can choose Master’s level
training modules, have co-located hot desks and use
appropriate research facilities in the three universities,
and take work experience with world-leading
industrial partners. In the remaining three years,
students will conduct PhD research specialising in one
of the research themes of the centre.
“The IMPaCT centre provides students with an
enriched integrated training schedule with the
combination
of
experimental,
analytical,
computational and professional skills which are
required for innovation. Our students will lead the
UK, in particular the aerospace and energy sectors,
to new levels of innovation and added value,” says
Professor Dong.
There are 16 fully funded PhD positions available
annually. The centre has secured funding to cover
university fees, research costs, standard EPSRC PhD
stipend, plus top-ups from industrial partners.
Insight has been working with IMPaCT on a
number of communication and dissemination
activities since the project began. This has led to
continued success in attracting the brightest PHD
students into a variety of innovative metal
processing courses. With the help of some of these
students and the project coordinator, Insight is now
working on a ﬁlm that will showcase the
opportunities available at the project’s academic
facilities and with its industrial partners as well as
the exciting work the project is doing to bridge the
gap between education and industry.

IMPaCT is training over

3,500

postgraduate students
in engineering and
physical sciences

+
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For your diary...
Insight Publishers is media partner to some of Europe’s largest and most prestigious events in the world
of research and innovation. Here we highlight a few that are happening in the next couple of months

AAL Forum 2015
Date: 22-25 September
Location: Ghent, Belgium
In an exciting ﬁrst, the 2015 AAL (Active Assisted Living) forum
has been organised in collaboration with iMinds. This new event
is aiming to offer high interactivity and will combine interactive
sessions and workshops with an interesting exhibition area.
Initiatives from the Flanders care sectors and care living labs will
be showcased while end users will be heavily involved. The AAL
Forum is an annual platform for the European AAL community
to meet and discuss topics relevant to improving the Programme
as well as adoption of AAL solutions in the market. This years
ambitious forum plans to bring together 1000 participants, 50
stands and more than 150 presentations.

www.aal-europe.eu/forum-2015

ICCB-ECCB 2015
Date: 2-6 August
Location: Montpellier, France
The Society for Conservation Biology (SCB) is proud to team
up for the ﬁrst time with Agropolis international and the
French Foundation for Research on Biodiversity (FRB) to host
the 27th International Congress for Conservation Biology
(ICCB) and the 4th European Congress for Conservation
Biology (ECCB). The joint meeting brings together an
international community of conservation professionals to
address conservation challenges and present new ﬁndings,
initiatives, methods, tools and opportunities in conservation
science and practice.

www.iccb-eccb2015.org

Systems Biology in Nanosafety Research
Date: 9-10 November
Location: Stockholm, Sweden
Taking place at the Nobel Forum of the Karolinska Institutet
in Stockholm, Systems Biology in Nanosafety Research is the
3rd Mini-Conference on Nanotoxicology. Organised by FP7NANOSOLUTIONS and the EU NanoSafety Cluster, the
conference will include keynote speechs from Olli Ikkala and
Martin Philbert. Visitors will also have the chance to hear
short talks about Nanosafety by young scientists. As a
member of the Nanosolutions consortium, Insight will be at
the event to bring you all the latest news about systems
biology and nanotechnology.

nanosolutionsfp7.com
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As a project partner,
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