ISSN 1977-4028

1

»*
*
»*

I

4

*
* &k

European
Commission

research’eu
Dao7

D 11
D |L

. Q’oo@w

ENERGY AND

TRANSPORT
DOWN TO
EARTH
ENERGY

» PAGE 22

SPECIAL FEATURE
FROM THE OBVIOUS ENVIRONMENT

TO THE UNKNOWN | D sockry
A NEW ERA FOR COULD HAVE

SCUBA
DIVED...

» PAGE 29

MOBILE APPS




research’eu
RESULTS MAGAZINE

Published by

The Community Research and Development
Information Service (CORDIS) managed by the
Publications Office of the European Union

2, rue Mercier

2985 Luxembourg

LUXEMBOURG
cordis-helpdesk@publications.europa.eu

Editorial coordination
Gyn Nilsson

The research*eu results magazine is published
by The Community Research and Development
Information Service (CORDIS) managed by the
Publications Office of the European Union.
Content is prepared using several sources,
including CORDIS, the Research Information
Centre, ERC, as well as original material
collected specifically for this publication.

The research*eu magazines are free of charge.

For all issues of the research*eu results

magazine you can:

- download the PDF or e-book version

- order single paper copies

- subscribe to have every issue posted to you
at http://cordis.europa.eu/research-eu

Disclaimer

Online project information and links published
in the current issue of research*eu results
magazine are correct when the publication
goes to press. The Publications Office cannot
be held responsible for information which is
out of date or websites that are no longer live.

The technologies presented in this magazine
may be covered by intellectual property rights.

ISSN 1831-9947 (printed version)
ISSN 1977-4028 (e-book)

© European Union, 2014

Reproduction permitted, provided the source
is acknowledged. Neither the Publications
Office nor any person acting on its behalf is
responsible for the use that may be made of
the information contained in this publication
or for any errors that may remain in the texts,
despite the care taken in preparing them.
For reproduction or use of photos and any
other artistic material, permission must be
sought directly from the copyright holder.
Excluded from this constraint are the photos
and artistic material owned by the

European Union.

Cover photo © Denphumi / Radenmas, Thinkstock

Want more information on

EDITORIAL

by the editorial team

EU SCIENCE MAKING
ITS MARK ON THE
APP WORLD

Anyone who tends to get a little too excited about new technologies probably
remembers the introduction of the first iPhone in 2007 like it was yesterday. It may
not have been the first touch-enabled smartphone ever — credit for this goes to IBM
with its ‘Simon’ phone released in 1992 — but this is probably when the app frenzy
really started to take over the world. Cameras, diaries, online banking, shopping,
health monitoring... you name it. Seven years later, there is an app for pretty much
everything people do in the ‘real’ world.

But what really makes mobile applications wonderful is the unlimited potential they
seem to have. Ask EU scientists: since FP7 was kicked off in 2007, some of Europe’s
most talented researchers have been busy developing new app concepts to make our
life easier, healthier and more sustainable.

This 31% edition of the research*eu magazine celebrates these efforts by shedding
light on eight projects expected to make their mark on the app world. This list includes
three exclusive interviews with the
project coordinators of FOODSNIFFER,

¢
New app concepts to insiooe and exposomics — three

app concepts which share the same

make 1] g l'fe eaSIEI‘, goal of enabling users to see more

than meets the eye, albeit in vastly

health|er al‘ld IMOFEe ifferent areas. They will, respectively,

° 9 tell you all about the food you eat, the

Sustalnable works of art you admire and the

environment you live in. And this all

takes place in our brand new ‘Special feature’ section, which will now contain all
articles related to the highlighted theme of the month.

But even though this month’s issue stands out with its new layout, our seven sections are
still here, each with a featured story of its own. The section ‘Biology and medicine’ starts
with the cheerful ‘Anti-cancer drugs customised for children’, while the ‘Social sciences
and humanities’ section looks into ‘Emerging modern identities in Eastern Europe’.

These two sections are followed by ‘Energy and transport’, which begins with ‘Down to
earth energy’, and ‘Environment and society’, which gives the floor to a ‘Cost-effective
way of tackling soil pollution’.

The ‘IT and telecommunications’ section starts strongly with an ‘EU-funded project to take
biometric security systems to the next level’, followed by ‘UV-LEDs lower cost of water
purification’ in the ‘Industrial technologies’ section. Finally, the ‘Space’ section reminds us
how, even in space, we are not alone, with an article dedicated to ‘How microbes spread
inside spacecraft’.

We hope you will be pleased with this revamped magazine format. And since we
really care about what you think, this issue closes with feedback on our latest user
survey. We received comments and questions on various topics from over
800 readers, most of which are answered right after the events section. , ,

the contents of this issue?

For online versions or information
about the contributors in this issue
of research*eu results magazine:
CORDIS

- http://cordis.europa.eu/projects

- http://cordis.europa.eu/stories

- http://cordis.europa.eu/news
European Research Council

- http://erc.europa.eu

EC DG Research and Innovation

- http://ec.europa.eu/research/infocentre
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available in the database and instantly
create or update charts/maps that
would be useful for the producer,
trader, retailer or even consumer.

What is new or innovative
about the project’s approach to
food safety?

The FOODSNIFFER consortium is
developing a solution that is suitable
for laboratory-quality molecular analy-
sis of the entire food chain by anyone,
at any time and targeting several
threatening food contaminants. The
system will be based on an easy to
use, robust and low-cost solution for
the detection of harmful substances
such as pesticides, mycotoxins and
allergens, for example on a sample
taken from a jar of baby food prior to
feeding. This contrasts with current
laboratory practice, which requires
delivery of samples to remote loca-
tions and a delay before receiving
results. With the FOODSNIFFER solu-
tion, real-time operational decisions
and choices may be driven by analyti-
cal results in a profoundly different
way to the current state of art.

How will this work exactly?

The heart of the envisioned solu-
tion is an all-silicon optoelectronic
platform that integrates all essential
components of an optical biosensor,
namely the light sources, the sensing
elements and the detectors, on a sin-
gle chip of a few tens of mm2. This
chip is fabricated using standard sili-
con technologies, which makes it ideal
for mass production at low cost.

“FOODSNIFFER will empower
us to identify potential
dangers along the entire
food supply chain.”

Due to its radical design, this opto-
electronic platform is capable of ana-
lysing simultaneously, in real time,
several samples.

Were you able to rely on
previous research for your work?

In the initial stages of development
and over the course of the EU-funded
PYTHIA project, the optoelectronic
platform was tested in the detection
of biomarkers related to healthcare.
These results proved the analytical
capabilities and the advantages of the
platform and they inspired us to
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FOODSNIFFER consortium

explore its potential in the food safety
sector, which has a great impact not
only on public health and quality of
life, but also on the food industry
itself. The biosensor market for appli-
cations in the food industry is comple-
mentary to the healthcare one, with
additional advantages for the devel-
opers and a potential for commerciali-
sation of a much lower regulatory
approval barrier.

What were the main
difficulties you faced and how
did you solve them?

The challenges that we face are
mainly of a technological nature.
FOODSNIFFER is attempting to
achieve the ultimate level of on-chip
integration by adding a spectrum ana-
lyser to the optoelectronic platform,
which would make our device the first
all-silicon spectroscopic circuit. To our
knowledge this has never been
attempted before and we had to build
on radical photonic engineering
approaches.

From a biochemistry point of view,
we need to develop specific assays
that would function on our micro-chip
that would provide a detection sensi-
tivity exceeding the maximum levels
authorised by the EU for each tar-
geted contaminant.

In addition, we need to ensure that
the sample preparation per applica-
tion is as simple and low cost as pos-
sible so that the FOODSNIFFER system
could be widely and easily used.

In addition to these technological
challenges the FOODSNIFFER solution
should be able to compete with the

SPECIAL FEATURE

currently used analytical methods. It
has to prove itself comparable to
established analytical laboratories in
terms of sensitivity and reliability.

What are the next steps for
the project?

Over the previous period we
obtained some promising preliminary
results in the detection of certain
allergens with an intermediate chip
version. FOODSNIFFER is now working
towards the development of proof-of-
concept sensing chips and their evalu-
ation with the available assays
on mycotoxins and pesticides, along
with a comparison with standard
methods.

In addition, a prototype bench-top
measuring apparatus is being devel-
oped which will be used in the prelimi-
nary evaluation of the analytical
performance of the FOODSNIFFER
system. This is being performed as a
preliminary step towards the develop-
ment of the hand-held system for
controlling and reading the response
of the chip.

How do you expect this
technology to help EU citizens?

The industrial revolution and our
modern lifestyle have changed our
perception of food. Previous genera-
tions used to buy a product based on
a long-time trust relationship with the
food producer but this is not the case
anymore. The complexity and geographi-
cal spread of the modern food supply
chain may also hide far greater dangers
than we may have anticipated, and the
ease of distribution of large quantities of
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potentially unsafe food to many coun-
tries within short timeframes may
have a snowball effect worldwide and
makes tracing of the suspect product
difficult.

We expect FOODSNIFFER to bring
about a change in how we approach
food by empowering us to identify
potential dangers along the entire
food supply chain.

It is important to stress that sev-
eral human infections are foodborne.
Cutting-edge medical research is now
showing that short-lived infections are
not harmless. In fact, they may often
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cause permanent damage to the physi-
ology of many otherwise-healthy people
with an untold cost — both financially
and in terms of quality of life — result-
ing from chronic health conditions. This
can consist of, for example, disturbance
in the immune system.

When do you expect the
FOODSNIFFER technology to be
commercialised?

It should be available within the
three years following completion of
the project. However, the development
of the technology and system is only

the beginning of the process.
Commercialisation requires a valida-
tion which may prove even more time
consuming.

FOODSNIFFER

* Coordinated by the National Center
for Scientific Research ‘Demokritos’
in Greece.

* Funded under FP7 ICT.

* http://cordis.europa.eu/projects/
rcn/104782_en.html

* Project website:
http://www.foodsniffer.eu
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A REVOLUTIONARY PORTABLE LAB
FOR RAPID AND LOW-COST DIAGNOSIS

Do you remember the James Bond film Casino Royale?
After being poisoned, the agent uses a portable
diagnostic kit to identify the toxic substance and alert
his HQ in London. Such technology is no longer fiction.

diagnostic system based on smartcards and skin patches

combined with a portable reader. Test results can directly
be sent to a remote computer, tablet or smartphone through
a wireless connection. This small lab can already detect
cocaine consumption, monitor colon cancer, identify bacteria
in food and analyse environmental contamination. Many other
useful applications can be foreseen. Companies in Spain,
Ireland and Denmark will soon commercialise this innovative
diagnostic system.

European researchers have developed a ground-breaking

‘Thirteen partners in eight countries worked for four years on
the LABONFOIL (Laboratory skin patches and smartcards
based on foils and compatible with a smartphone) project.
They combined their skills in microtechnology, molecular biol-
ogy, materials and electronics to develop this novel technology
for rapid and low-cost diagnosis. All this was made possible
thanks to EUR 5.3 million of funding from the European Union,’
explains Dr Ruano-Ldpez, the project coordinator based at the
Basque research centre IK4-IKERLAN.

The team focused more specifically on three smartcards and
a skin patch. Each of them includes a very sophisticated elec-
tronic circuit and different chemical components that react to
defined substances. The cards and the patch are analysed by
a portable reader.

The cocaine detection patch can identify drugs in human
sweat, which it samples straight through the skin. The patch
collects data which can be examined in real time by a portable
reader, or stored for later analysis — from 24 hours to 10
days. It could be used, for example, to test drivers, as drug con-
sumption is related to around 25 % of fatal road accidents in
Europe, the USA and Australia.

A smartcard has been developed to monitor colon cancer. It is
inserted in the reader with a few drops of a patient’s blood. The
card can identify a specific protein which increases in the case
of recurrence of the disease. The technique is not invasive and
enables patients to be closely monitored at reduced costs.

Another smartcard developed by the research team can detect
pathogens — infectious agents such as bacteria or viruses —
in food. It focuses on ‘Campylobacter’ and ‘Salmonella’ — the
most common bacterial infections in Europe. It could be used
in farms and in food processing establishments to ensure food
safety and protect consumers.

The water contamination card analyses phytoplankton concen-
tration in a sample of sea water. Excessive concentrations of
these microscopic algae can signal toxins or pollution which
may be harmful to humans.

The portable reader can connect to computers, tablets or
smartphones through a wireless network. The data obtained
by the small lab on a poultry farm could be immediately
inspected by a vet located anywhere in the world. Such a diag-
nostic system could enable rapid reactions in the event of a
health or environmental crisis, and ultimately save lives.

Researchers used foils, instead of traditional wafers, to create
the cards and the patch, drastically reducing production costs.
After extensive validation tests — involving more than
600 samples — the devices were shown to be robust and reli-
able; they are now ready to be used by the market. ‘With team
spirit, dedication and a rigorous approach, we created a diag-
nostic system with major social and economic potential.
The four applications that we developed present a real added
value and they can be adapted in different scenarios, faster
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and more cost-effectively than ever before,’” says

Dr Ruano-Ldpez.
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Since the project ended last year, partners have continued to

collaborate on possible new applications.

Spanish company POC MicroSOLUTIONS — a spin-off cre-
ated by IK4-IKERLAN thanks to the project — is industrial-
ising one of the prototypes for possible launch on the

market in 2015. The Irish company Biosensia is currently
integrating new features into the LABONFOIL skin patch in
order to create a skin patch industrial version. Meanwhile,
DTU Nanotech in Denmark is opening a new line of busi-
ness in the field of technologies for rapid onsite testing of

food-based pathogens.

LABONFOIL

* Project website:

#* Coordinated by lkerlan in Spain.
* Funded under FP7 ICT.
* http://cordis.europa.eu/result/story/rcn/12445_en.html

http://www.labonfoil.eu

INNOVATIVE CITY MAP APP COULD

REVOLUTIONISE URBAN TRAVEL

A smartphone application has been developed in Porto, enabling users to
record their daily routine through sensors embedded in their maobile phones.
A living lab set up in the Portuguese city already involves 700 citizens.

everyday occurrences — such as

fuel consumption per journey, the
possibility of car-sharing or the levels of
stress — which can then go through fur-
ther analysis. Operating the app itself is
very simple: users record their routine
through sensors embedded in their
smartphone, and are then able to
view this information on a dedicated
webpage.

The FUTURE-CITIES (Expand the centre of
competence in future cities of the
University of Porto to strengthen inter-
disciplinary research and knowledge
transfer to the industry in the Norte
Region of Portugal) team is confident
that analysis of this data can be used to
optimise routes and fuel consumption,
and perhaps also identify people with
similar mobility pattemns in order to boost
car-sharing and carpooling. Furthermore,

S enseMyCity enables users to record

“A key goal is to turn
the city of Porto into an
urban-scale living lab.”

the app could provide important tools for
professionals who need real-time infor-
mation about what is happening on the
street, such as firefighters, bus drivers
and the police.

Over its first year, the project team suc-
cessfully installed 817 devices in the city
of Porto. This network builds on connec-
tions between three main platforms:
SenseMyCity; the Vehicular Ad-hoc
Network (VANET) which offers real-time,
vehicle-to-vehicle communication for
better traffic optimisation; and
UrbanSense, a platform providing fixed
sensors distributed throughout the city.

The system partly relies on users operat-
ing the device consciously and voluntar-
ily. It needs a pool of users willing to
participate in experiments, and already
has in place logistic support for city-wide
experiments.

‘We need participants who want to fully
join in with this experiment and learn
more about themselves and the city,’ said
Ana Aguiar, researcher and lecturer at
Porto University’s Faculty of Engineering
(FEUP). ‘This is the main aim of a cam-
paign to promote the SenseMyCity appli-
cation. We are designing a kind of
competition based around research,
offering prizes to those who contribute
with the most data. The lowest fuel con-
sumption, or the largest area of the city
covered, are just two of the factors that
can be “awarded” a prize.” About 700
end users are actively involved in the
project according to results disclosed in
early March. The next step for the pro-
ject is to involve urban police in analys-
ing their well-being.

The app’s technical infrastructure con-
sists of the following: a framework for
the Android OS to gather data from the
device’s available sensors, a Java server
to process the data and store it in a
PostgreSQL database, and a user-
friendly webpage for finding out
information.

SenseMyCity is an important landmark
for the FUTURE-CITIES project, set up in
October 2012 to unlock the full poten-
tial of interdisciplinary research in urban
technologies and to boost knowledge
transfer together with local and global
industrial partners.

A key goal is to turn the city of Porto into
an urban-scale living lab, where
researchers, companies and start-ups
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can develop and test technologies,
products and services, exploring such
subjects as sustainable mobility, urban-
scale sensing, safety and privacy, as
well as quality of life for citizens and
their families.

As exemplified by the SenseMyCity app,
the project aims to work in a very inter-
disciplinary way, engaging not only
engineers but also psychologists, urban
studies specialists and citizens. Being a
project of the University of Porto, and
because of its multidisciplinary nature,
FUTURE-CITIES involves research
groups from several faculties such
as engineering, psychology and
sciences.

FUTURE-CITIES

* Coordinated by the University of Porto
in Portugal.

* Funded under FP7 Research potential
of Convergence Regions.

* http://cordis.europa.eu/news/
rcn/36211_en.html

* Project website:
http://futurecities.up.pt

o0 .
* @<« http://bit.ly/1hcrE3E



http://cordis.europa.eu/result/story/rcn/12445_en.html
http://www.labonfoil.eu
http://cordis.europa.eu/news/rcn/36211_en.html
http://cordis.europa.eu/news/rcn/36211_en.html
http://futurecities.up.pt
http://bit.ly/1hcrE3E

research*eu results magazine N°31 / April 2014

SPECIAL FEATURE

A POCKET SIZE
SHOPPING HELPER

A group of researchers has made shopping an easier
and more rewarding experience. SHOPPINGMATE
advanced a location-based mobile application that
helps shoppers find exactly what they are looking for.
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A location- and context-aware service for assisting

consumers during their shopping time) project sought
to combine the ease of online shopping with traditional
shopping. From conceptualisation and design to implemen-
tation and demonstration, the service saves time and
money, and enhances shopper satisfaction. For businesses,
it increases turnover and boosts competitiveness.

l:unded by the EU, the SHOPPINGMATE (ShoppingMate:

Researchers employed advanced technologies that enable
content searching, location and navigation — even provid-
ing the consumer with directions to the shop stocking the

item they wish to purchase. Adding to its value,
SHOPPINGMATE uses artificial intelligence-matching algo-
rithms that allow would-be buyers to describe the desired
item. User requests, represented as ontologies, are matched
with descriptions of products provided by shop agents.

Central to the project’s work and its innovation was a
semantic-based searching utility employing web ontology
language. The integrated system comprises various com-
ponents that are individually responsible for a specific part
of the information workflow. The software has been
designed to allow components to interact with each other
to produce the end result. In itself, this represents another
project success, namely opportunities for exploitation of
individual components, which can be considered as cus-
tomisable libraries.

To measure the system’s effectiveness and usability, field
trials were conducted in Greece and Finland; positive feed-
back was provided from consumers as well as shop own-
ers. The system also has potential for use as a search tool
for special offers or promotional items. As such, plans have
been outlined to adapt the platform for a location-based,
context-aware special offers service.

SHOPPINGMATE succeeded in introducing a novel digital shop-
ping experience that benefits consumers and retailers alike. With
the demands of time and resources weighing heavily on mod-
ern-day living, shoppers now have another time-saving yet
experience-enhancing service at their fingertips.

SHOPPINGMATE
* Coordinated by Link Technologies in Greece.
* Funded under FP7 SME.
* http://cordis.europa.eu/result/brief/rcn/5776_en.html

TAPPING CELL PHONE TECHNOLOGY
FOR SWIFTER RESCUE MISSIONS

Avalanches and earthquakes can be highly
unpredictable — and all too often deadly, as the
recent tragedies in Pakistan and the Philippines
have shown. Increasing urbanisation, especially in
developing countries where building regulations
tend to be weaker, also means that the potential
for human fatalities is higher.

earch and Rescue (SAR) operations are expensive, and
S somewhat limited given the current tools at their dis-

posal. Many of these tools are highly complex, and
require intense training or the deployment of specialised
teams.

When disaster strikes and a quick, effective response is
needed, this represents a significant limitation. Every min-
ute counts when trying to retrieve people from an ava-
lanche or collapsed building for instance.

The aim of the EU-funded project RESCUECELL (Portable kit
for detecting trapped and buried people in ruins and ava-
lanches), which began in 2013, has therefore been to
address this weakness, through the development of cost-
effective, robust and lightweight technology that can eas-
ily be transported to an affected zone. A consortium of
eight companies has successfully identified an innovative

way of detecting mobile phones of people buried in ava-
lanches, earthquakes and collapsed buildings, and is now
looking to bring a viable product to market.

By the end of 2015, the team will have developed a proto-
type of a novel portable kit for emergency search services,
which will be able to locate missing people swiftly and
accurately. This will mean more survivors and a reduction
in SAR-related costs.



http://cordis.europa.eu/result/brief/rcn/5776_en.html

The system is designed to be simple to use. It guides rescu-
ers by first indicating how to spread the nodes in order to
provide the best coverage of an affected zone. It then gives
precise indications of the location of buried people. In this
way, the system will be able to complement and improve
existing techniques, such as the use of sniffer dogs.

RESCUECELL is a ‘Research for the benefit of SMEs’ project,
with a budget of EUR 1.4 million. The European Commission,
through the FP7 financing programme, has provided EUR
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1201 lives in Europe, affected 13199 people and cost
EUR 775 million in damages. From 1998 to 2009, earth-
quakes took 18 864 lives and caused over EUR 29 billion in
damages in Europe. This is why both the consortium and
the Commission believe that RESCUECELL is very much
worth the investment.

RESCUECELL
* Coordinated by Ateknea Solutions Catalonia in Spain.

1.1 million to co-fund this project.

The bottom line is that this technology has the potential
to save lives. Since 1900, avalanches have claimed

INTERVIEW

* Funded under FP7 SME.
* http://cordis.europa.eu/news/rcn/36168_en.html

* Project website:

FUTURISTIC LOOK AT
ARTWORKS OF THE PAST

Anyone interested in art conservation knows very well how the devil
is in the details. Restoring or preserving paintings, ceramics or
sculptures has become an art in itself, one that requires knowledge,
patience and advanced technologies. The INSIDDE project focuses on
the latter with a scanning technology that is on track to taking art
analysis and observation to the next level.

ince our ancestors drew their first
Scave paintings, art has always

been part of how humans define
themselves and perceive the world
around them. Each work of art is a
treasure for anyone willing to read
between the lines, as it tells much about
the artist, his personality and the world
he lived in. But when it comes to analys-
ing and understanding art, experts thus
far have only been able to scratch the
surface.

As they struggle against the ravages of
time, curators and restorers need
advanced technologies to avoid damag-
ing the artwork. Solvents and their
potential side effects are progressively
being replaced by the likes of lasers and
limestone-producing bacteria. But the
EU-funded project INSIDDE (INtegration
of technological Solutions for Imaging,
Detection, and Digitisation of hidden
Elements in artworks) is willing to take a
step further in this direction. The project
is developing a new technology relying
on graphene-based terahertz scanner
devices, which is expected to reveal the
hidden secrets in paintings and ceram-
ics. All details invisible to the naked eye
— such as underdrawings, underpaint-
ings, pigments (or contents in sealed
vessels) — will now be observable and
may notably allow for determining the
authorship or the period in which the
work of art was painted or made. Far
from limiting its access to experts, the
project aims at making the technology
available to the broader public through

smartphone and tablet applications to
be exploited by local and regional
museums.

INSIDDE was kicked off in January 2013.
Javier Gutiérrez Meana, project coordina-
tor and R&D Program Manager at
Treelogic in Spain, explains how the pro-
ject has already performed various experi-
ments whose results show promise for a
large range of potential applications.

What are the main objectives of
the project?

Javier Gutiérrez Meana: We are
developing a terahertz (THz) scanner —
a non-invasive technology lying in
between microwave and infrared bands
in the electromagnetic spectrum —
which will be used for image acquisition
and complemented with a commercial
scanner for a high-resolution characteri-
sation of the work of art’s upper layers.
The raw data obtained will then be pro-
cessed with different techniques to
extract and interpret those unknown
features.

Apart from curators and restorers,
this technology will also benefit the
broader public: on the one hand, the dig-
ital models (2D and 3D) will be uploaded
to the European network Europeana
(http://europeana.eu/) — meaning that
everyone will have free access to these
models through the internet. On the
other hand, an application for smart-
phones and tablets will be designed and
implemented. It will be available at the
participating museums and will display,

http://www.rescuecell.eu

ﬁf vier Gutierrez Meana

Javier Gutiérrez Meana

when pointed at the artwork and thanks
to the augmented reality, the different
layers of the painting, a scheme of over-
lapping brushstrokes, metadata and
other interesting representations.

What is new or innovative about
the project’s approach to art
understanding and analysis?

Although there are currently multiple
techniques to carry out this type of
study and some of them are also non-
invasive, terahertz technologies can
complete the information obtained by
means of X-rays or infrared reflectogra-
phy because, in general terms, their pen-
etration depth is lower than the former
but higher than the latter. Therefore, we
can say the project concentrates on the
intermediate layers between the gesso
and the varnish in paintings as well as
on the clay and the characterisation of
contents in ceramics.

We expect — and the preliminary
results are very promising — to be able
to distinguish among materials with dif-
ferent widths and thus to be capable of
analysing each layer independently. This
will give an idea of the original sketches,
how they were modified by the artist or
the order in which the paint or brush-
strokes were applied. It could also


http://cordis.europa.eu/news/rcn/36168_en.html
http://www.rescuecell.eu
http://europeana.eu
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magnify the visualisation of pentimenti
or uncover underlying works.

Regarding the characterisation of
materials, nowadays it is still quite dif-
ficult to determine which pigments were
employed by the artist without taking
samples under strict supervision. The
behaviour in the terahertz bands may
enable this by comparing some prede-
fined patterns with the measured
response. Likewise, the contents in
sealed ancient vessels may be
discovered.

What drew you to research in
this area?

When the call (ICT for access to cul-
tural resources) opened, three partners
of the consortium (Treelogic, Universidad
de Oviedo and ITMA Materials
Technology) were already working
together on the development of gra-
phene-based devices for the terahertz
band, but focused on other fields. One
day, during a follow-up meeting, Dr
David Gémez talked about this action
because his department had previous
experience in the field of cultural herit-
age and had collaborated with renowned
Spanish museums. We all agreed that
this was a great opportunity to test the
technology in other scenarios and, at the
same time, we were sure our team was
ready to offer an almost completely new
perspective — far from the massive
digitisation proposed by other projects.

Then we drafted the main idea.
Obviously we considered different
approaches until one of them was con-
solidated, and the other partners —
Technical University of Delft
(Netherlands), 3D Dynamics (Belgium),
Istituto Nazionale di Ottica (ltaly),
Regionalen Istoricheski Muzei Stara
Zagora (Bulgaria) — joined the consor-
tium motivated by its attractiveness and
innovation. The last to enter was Centro
Regional de Bellas Artes de Asturias
(Spain) last June when the project was
already running.
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What were the main difficulties
you faced and how did you solve
them?

With most leading museums already
preparing their own projects in collabo-
ration with other centres, universities
and companies, INSIDDE decided to aim
for a cost-effective solution for regional
or local entities. It may seem an easy
task to find such end users but, although
we got in touch with many people from
multiple European countries who all
liked the challenge we were proposing,
they could not get
involved in such a
venture due to the
long bureaucratic
and administrative
processes required
to obtain the corre-
sponding permissions from the public
institutions. Fortunately, the Enterprise
Europe Network — through its regional
contact points Ficyt in Spain and the
Chamber of Commerce and Industry
Stara Zagora — helped us.

From a technical point of view, the
major complications we faced were
related to the generation (and integra-
tion) of graphene — the so-called ‘won-
der materiall — with the specific
characteristics to be used in this appli-
cation, as well as how to design a focus-
ing system in which each millimetre in
the path from the transmitter to the tar-
get and back to the receiver really
counts because the propagation losses
in the air at these frequencies are very
high. The designs as well as the recipe
to generate graphene were modified
many times until a very good efficiency
was achieved, and we also managed to
optimise the available resources —
lenses, sources, connections and space.

Generally, in this type of project, the
essence of research is present every
day: no one can be 100% sure that
your idea will work. You can sometimes
think of other options, partners or

investment, but then again success
cannot be guaranteed.

What are the next steps for the
project?

While over the past year most of the
efforts were dedicated to building the
scanner, in 2014 the consortium will
focus on performing several experi-
ments with samples of clay, pigments
and other materials, fake paintings
reproducing the original artworks, etc.
This will allow us to calibrate, fine tune
and assess the performance of the
transmitter, receiver and focusing sys-
tem. We expect to be able to release
some results during the final quarter,
even though they will be based on pre-
liminary studies and not on famous
pieces of art.

In parallel, we will also start working
on the application for smartphones and
tablets. We are planning to design the
interface and functionalities using X-ray
images from a Goya masterpiece that is
permanently exhibited at Museo de
Bellas Artes de Asturias — you can see
them on our website. In a second phase,
we will replace these radiographies with
the acquired THz images. The applica-

“The application may be exploited
by museums to attract new visitors.”

tion may then be exploited by other
museums to attract new visitors and
INSIDDE will make the results public in
an innovative manner.

How do you expect this
technology to benefit EU citizens?

The immediate benefit can be found
in cultural heritage. We think INSIDDE
can contribute to generating enthusiasm
when visiting a museum, since we are
intertwining artworks and new technolo-
gies and most people really like
this combination. Although we will
concentrate on two approaches — the
integration into Europeana and the aug-
mented-reality based applications —
within the framework of the project,
others like animations or interactive
games are also feasible.

One of the keys of INSIDDE, in
terms of being useful for the European
citizens, is the fact that even though
the technology is being developed to
fulfil some concrete objectives, it may
be adapted to other scenarios: security
purposes (body scanners), non-
destructive tests (food), health (burns,
skin cancer). Our intention is to take
advantage of these capabilities in



order to maximise the impact on soci-
ety and the economy.

When do you expect the INSIDDE
technology to be commercialised?

We believe our prototype will be vali-
dated with real artworks in 2015.
However, since INSIDDE is basically an
R&D project, some adaptations will be
required before it can be commercial-
ised. For example, the experiments are
being carried out using a general pur-
pose 3D positioning system that cannot
be easily transported to other facilities.
This is one of the reasons why, from now

INTERVIEW

on, we will intensify our efforts to con-
tact potential end-users and evaluate
the conditions under which the THz
scanner would be of interest for them. If
these are aligned with ours, the consor-
tium will continue working together once
the project finishes. We have not decided
yet whether the best approach would be
to offer a service, selling the equipment
or both, so we are completely open to
almost any proposition.

We strongly believe that other out-
puts — not only devices but also tech-
niques or processes — may be exploited.

SPECIAL FEATURE

At this point we have earmarked up to
ten and our strategy consists of analys-
ing how these can be transferred to
other sectors. We will look for solutions
that are not available yet before releas-
ing guidelines detailing whether further
exploration makes sense or not.

INSIDDE
* Coordinated by Treelogic in Spain.
* Funded under FP7 ICT.
* http://cordis.europa.eu/news/
rcn/33911_enhtml

* Project website:
http://www.insidde-fp7.eu

A NEW TECHNOLOGY TO TRACK DOWN AIR
POLLUTANT EFFECTS

Did you ever see pollution level indicators displayed in big European cities? The EXPOSOMICS project is
looking to make them obsolete. Not only will their technology determine the exact impact of pollutant
exposure on our health, but it could eventually land in your pocket — as a smartphone app.
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with high reliance on polluting

transport solutions, has had a tan-
gible effect on the air we breathe. Whilst
the vision of European pedestrians
wearing masks just like in some Asian
megalopolis still seems unlikely for
most of us, alarming signs like fog alerts
have made citizens increasingly curious
about their exposure to pollutants and
the effect it has on their health. But are
the current measurement methods good
enough to inform them correctly?

Launched in November 2012, the
EXPOSOMICS (Enhanced exposure
assessment and omic profiling for high
priority environmental exposures in
Europe) project was born from the
observation that there is no standard or
systematic way to measure the influ-
ence of environmental exposures on

The urbanisation process, combined

our health. Building on multiple ‘omic’
techniques, their technology will collect
exposure data focusing on air pollution
and water contaminants for each indi-
vidual, which could then be linked to
biochemical and molecular changes in
the body causing acute and chronic dis-
eases. It will rely upon sensors, smart-
phones, geo-referencing and satellites
to create a ‘Personal exposure monitor-
ing’ (PEM) system, which will ultimately
help scientists estimate the burden of
environment-related disease.

The EXPOSOMICS measurement meth-
ods will be tested both in experimental
short-term studies and long-term lon-
gitudinal studies on epidemiological
cohorts of adults, children and new-
borns. Thanks to its two partner SMEs
— one specialised in sensors and
smartphone development, the other in
complex data integration — the project
hopes to leave its mark on European
public health over the long term.

Prof. Paolo Vineis, leading researcher in
the field of molecular epidemiology at
Imperial College London and coordina-
tor of EXPOSOMICS, was interviewed by
the research*eu magazine. He details
the progress of the project so far, its
expected benefits and the next steps
for his research.

What are the main objectives of
the project?

Prof. Paolo Vineis: The project aims
at overcoming limitations of current
exposure assessment approaches used
in epidemiology. EXPOSOMICS will use

two complementary approaches. First,
we will perform PEM with specially-
designed equipment, to improve the
estimation of exposure to air pollutants
for hundreds of volunteers; second, we
will apply the newly developed ‘omic’
technologies to monitor — alongside
PEM — early changes in body molecules
(DNA, RNA, proteins, metabolites).

What is new or innovative about
the project and the way it
measures exposure to
contaminants?

The large scale of deployment of
PEM (in hundreds of subjects) and the
use of such improved measurements to
estimate exposure in epidemiological
studies are the main novelties. Then
comes the ‘agnostic’ use of omics (that
is, without a priori hypothesis) to study
early health effects. The latter approach
can lead to innovative discoveries on the
relationships between the environment
and health.

What first drew you to
research in this area?

| have been working in environmen-
tal health for many years and | was
dissatisfied with the tools we had to
measure exposures and their early
effects. Also, | came across influential
people like Chris Wild, Steve Rappaport
and Martyn Smith who have developed
the concept of exposome, which is
conceptually very attractive although
we still need to provide sound
proof-of-principle.


http://cordis.europa.eu/news/rcn/33911_en.html
http://cordis.europa.eu/news/rcn/33911_en.html
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What were the main
difficulties you faced and how did
you solve them?

The main difficulties are to coordi-
nate so many partners in different
fields (exposure assessment, labora-
tory, epidemiology), and obtain valida-
tion of the laboratory results, i.e.
reliable measurements with relatively
limited technical error.

What are the next steps for the
project?

We have already collected exposure
data from several hundred subjects.
The next step is to measure omics as
soon as possible and perform statisti-
cal analyses to see whether the two
types of data provide useful informa-
tion. A very exciting period ahead!

How do you expect this
technology to benefit EU citizens?

We aim at clarifying whether the
current ‘acceptable levels of environ-
mental exposures’ are really safe. We
published two papers last year (in
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Lancet and Lancet Oncology) showing
that there is an excess of deaths and
lung cancer at levels of exposure to air
pollutants lower than the current
European standards. We hope that a
more sensitive approach like the one
we use in EXPOSOMICS will contribute
to further clarifying this issue.

One of the project deliverables
is the use of smartphones to
gather data on exposure. How will
this work concretely?

Smartphones are used for three
purposes: to integrate data coming
from the different measurement
instruments, to locate people geo-
graphically and follow their move-
ments, and to measure physical
exercise in addition to the
accelerometer.

When do you expect the
EXPOSOMICS technology to be in
end users’ hands?

We are not sure. The PEM devices
are still too big and heavy to be used in

everyday life, but our partner SME is
working to improve them. Bluetooth 4
technology will boost the creation of
smaller sensors, which means they will
be easier for people to carry.

Our partner will have an app com-
mercialised sooner or later, but we are
still far from that goal: the current ver-
sion of the app is being validated in dif-
ferent studies (EXPOSOMICS, HELIX
and CITISENSE) and, before it goes to
market, our partner will be adding new
features such as indoor location and
real-time online monitoring.

EXPOSOMICS
* Coordinated by Imperial College
London in the United Kingdom.
* Funded under FP7 Environment.
* Project website:
http://www.exposomicsproject.eu
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CLOUD-BASED MOBILITY SERVICES
FOR EUROPEAN CITIES

Since it reached mainstream around 2006, cloud computing has widely been acknowledged as the future
of ICT. The possibilities seem endless, and researchers are coming up with new ideas and concepts at a
head-spinning pace. Forget about ‘simple’ online storage capacity: the future of the cloud is all about
real-time services and applications, a trend reinforced by the increasing market share of smartphones.

OVEUS is one of the latest FP7-
I\/I funded projects riding this new

wave. It kicked off in October
2013 with ambitions to design, imple-
ment, test and exploit an integrated
cloud-computing technology. This has
the potential to radically change
European citizens’ mobility habits in
cities.

“The technology will be
tested in Madrid, Tampere
and Genoa.”

‘We want to offer intelligent and per-
sonalised travel information services,
helping people to decide the best trans-
port choice and providing meaningful
feedback on the energy efficiency sav-
ings obtained as a result,” the project
team explains. And since, in 2013, best
also means ‘most sustainable’, recom-
mendations supported by incentives
will be provided to foster ‘soft” mobility
modes such as walking and biking, the

use of car/bike sharing and public
transport.

In a nutshell, the MOVEUS technology
will collect information from a wide
variety of transport modes such as
public buses, car/bike sharing systems,
traffic management systems, vehicles
equipped with traffic density measure-
ment technology and users’ smart-
phones. This data will then be processed
and analysed by an innovative and
high-capacity computing platform,
which will measure ‘the pulse of urban
mobility’ from a global perspective,
obtain valuable information on how the
traffic density evolves and calculate
how individual users can travel in a
more eco-friendly way.

The MOVEUS consortium, which is
made up of 11 partners from four
countries (ltaly, Finland, Spain and the
UK), will provide not only the cloud-
based mobility management platform,
but also an API toolkit granting data
access to developers, innovative user-
centric services based on incentives,
fully integrated smart mobility

applications running on users’ smart-
phones (mobility assistant) and at con-
trol centres (mobility management)
and, finally, energy efficiency assess-
ment tools to measure users’
performance.

The technology will be tested in Madrid,
Tampere and Genoa until September
2016. City councils, transport/mobility
operators, citizens and local technology
partners will all be participating in the
experience, which makes MOVEUS a
cornerstone in the advent of a smarter,
more sustainable society where each
individual can actively participate.

MOVEUS

* Coordinated by the Tampere University
of Technology in Finland.

* Funded under FP7 ICT.

* http://cordis.europa.eu/news/
rcn/36422_enhtml

* Project website:
http://www.moveus-project.eu
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ANTI-CANCER DRUGS
CUSTOMISED FOR CHILDREN

One of the most common forms of cancer in children is acute
lymphoblastic leukaemia, but the children affected have to rely on
tablet-based treatments developed for adults. The LOULLA&PHILLA
project designed a new range of anti-cancer drugs specifically
aimed at children. The drugs ensure an appropriate safe dosage and
are available in a flavoured oral liquid form to make it easier for
parents to administer to children.

6-mercaptopurine and Methotrexate oral liquid

formulations for the maintenance treatment of
Acute Lymphoblastic Leukemia in children) project
was the Paris-based SME ‘Only for Children
Pharmaceuticals’ (04CP), which coordinated a team
composed of highly qualified clinicians with expertise
in drug development from the design stage to
market.

Behind the LOULLA&PHILLA (Development of

‘We recognised that there is a clear need for suitably
customised medicines for children,” comments project
coordinator Dr Vincent Grek of O4CP. ‘Children have
different needs to adults and at a certain age might
even require stronger doses than adults because they
are capable of metabolising drugs faster,” he adds.

Over the course of the project the team succeeded in
developing an oral liquid version of two medicines,

namely mercaptopurine (6MP known as ‘Loulla’) and
methotrexate (MTX known as ‘Philla’). These drugs
are used for the ongoing treatment of childhood
acute lymphaoblastic leukaemia.

After successfully designing the new drugs with the
support of the expertise of Prof Joérg Breitkreutz
(Heinrich-Heine-Universitat, Disseldorf, Germany)
and Dr Philippe Davioud (Laboratoires Philippe
Davioud, France), the research team focused on dem-
onstrating the stability of the various drug compo-
nents and developing an innovative child-friendly
system for administering the drug.

To cater for use with children and to make it easier
for parents to administer, the researchers developed
a system consisting of a two-part capsule with the
active ingredient in a cap and a flavoured liquid at the
bottom. Parents simply press the cap of the capsule
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and the active ingredient flows into the liquid where it then
gets mixed. After a little shaking, parents use a syringe to
obtain the prescribed dose. This innovative packaging called
‘The Shaker’ is now a patented technology.

‘A special feature of our patented ‘Shaker’ system is that
the design avoids the use of preservatives such as paraben

and this in itself could have a major impact on drug formu-
lation and product development for children,” says Dr Grek.
‘Our project aims to lead the development of new drugs for
children and ultimately to provide them with the best med-
icines adapted to their tastes and medical needs,’ he

concludes.

LOULLA&PHILLA

Project website:

Following clinical studies, the LOULLA&PHILLA team is now
working to obtain marketing authorisations in various geo-
graphic regions and to make this new innovative formula-
tion available to children in need.

Coordinated by Only for Children Pharmaceuticals in France.
Funded under FP7 Health.

http://ec.europa.eu/research/headlines/news/
article_14_02_04_en.html

http://www.fp7-loullaphilla.eu

PUTTING TISSUE DEGENERATION ON HOLD

Degenerative diseases are a significant part of chronic and often fatal diseases. EU funding has supported
the development of bioactive and bioresponsive scaffolds for a very wide range of tissues in the

ANGIOSCAFF project.

n tissue engineering, cells are often

implanted in scaffolds, structures

critical in the support of tissue for-
mation. The roles of these scaffold
structures include delivery and reten-
tion of cells and biochemical factors,
enabling diffusion of vital nutrients
and application of certain influences
for modification of the cell phase.

“Six biomaterial platforms
were developed.”

A partnership of 33 experts in 110
projects on regenerative medicine, the
ANGIOSCAFF (Angiogenesis-inducing
bioactive and bioresponsive scaffolds
in tissue engineering) project has
recently completed a package of com-
prehensive tools for major age-related
and genetic degenerative diseases.
These include scaffolds for cardiac
and nervous tissue as well as for bone
and skeletal muscle repair.

Six biomaterial platforms were devel-
oped. These were based on fibrin, pol-
yethylene glycol (PEG) peptide,
fibrinogen polymer, hyaluronic
acid, porous scaffolds or calcium
phosphate.

Fibrin alone or in combination can be
used to regenerate many tissues,
including adipose, bone and cardiac
tissue, as well as tendons and liga-
ments. The ANGIOSCAFF team devel-
oped a technology to customise fibrin
that incorporated bound morphogens
within the fibrin meshwork and per-
mitted controlled release for directing
cellular activity.

The biomaterials were effectively
multi-functionalised with the maxi-
mum possible spectrum of growth
factors. For complete functional resto-
ration of damaged tissue, the team
obtained fundamental knowledge of
blood vessel development and devel-
oped translational approaches and
novel screening platforms.
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Outcomes for bone repair therapy
development were designed to be
translational to induce bone repair.
The team also developed material and
molecular tools for understanding
osteodifferentiation, osteogenesis and
bone repair more deeply.

There are currently no effective thera-
pies to treat traumatic or genetic skel-
etal muscle disease. Focusing on a
muscular dystrophy model, clinical tri-
als utilising progenitor cell therapies
transplanted into wasting muscle are
presently underway.

Optimisation of the regenerative inno-
vations requires imaging tools for
measurement of the extent of regen-
eration in tissues. ANGIOSCAFF scien-
tists developed an optimised
technology based on microtomogra-
phy, used to create 3D images of the
tissue.

The work of ANGIOSCAFF has contrib-
uted to the many areas involving tis-
sue regeneration in applications as
diverse as personalised targeted drug
delivery, corneal grafts, Parkinson’s
therapy, heart repair and urinary
incontinence as an example of muscle
repair. Two spin-off companies were
also created as a result of innovations,
a reflection of the commercial impor-
tance of tissue engineering.

ANGIOSCAFF

Coordinated by the Swiss Federal
Institute of Technology in Lausanne
in Switzerland.

Funded under FP7 ICT.
http://cordis.europa.eu/result/brief/
rcn/10070_en.html
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through diet.

ntil recently it was not known
U how flavonoids in foods inhib-

ited VEGF signalling. The
EU-funded VEGFENOL (Inhibition of
VEGF signalling by dietary polyphe-
nols as a plausible mechanism for
their health benefits) project was ini-
tiated to address this gap in knowl-
edge by elucidating the molecular
mechanisms involved in VEGF-
signalling inhibition caused by con-
suming polyphenols. Scientists also
planned to develop in vitro cellular
models to assess the effect of
selected dietary polyphenols on VEGF
signalling and to assess the effects of
human metabolism on their ability to
inhibit VEGF.

The researchers showed for the first
time that the polyphenols bound
directly to the VEGF protein and in
doing so inhibited VEGF activity. The
researchers then determined the
chemical, structural and physical
nature of the binding of polyphenols
to VEGF, using concentrations of poly-
phenols seen in human blood and tis-
sues. Over 50 polyphenol compounds
were tested on human umbilical vein
endothelial cells (HUVECs) at different
sub-micromolar concentrations by
calculating parameters such as I1C50.
The IC50 is the concentration of poly-
phenol required to inhibit VEGF

research*eu results magazine N°31 / April 2014 | 115

BIOLOGY AND MEDICINE

HEART-FRIENDLY DIETARY POLYPHENOLS

Increased levels of vascular endothelial growth factor (VEGF)
promote atherosclerosis and increase cardiovascular disease risk.
Recent evidence suggests that polyphenols in red wine,
strawberries and cocoa could inhibit VEGF at levels achievable

activity by 50 %. Over 20 compounds
were identified that had a potent
inhibitory effect on VEGF signalling,
including polyphenols present in
strawberry, grape, wine, apple and
green tea.

An ELISA assay was used to measure
VEGF-R2 (receptor-2) phosphorylation
in HUVECs. Techniques such as dialy-
sis, binding kinetics assays, gel elec-
trophoresis and western blotting, flow
cytometry, mass spectrometry and in
silico molecular docking simulations
were used to characterise the VEGF-
polyphenol complex. This research
showed that VEGF is a plausible
molecular target for polyphenols. The
strength of binding of polyphenols to
VEGF was then characterised using
atomic force microscopy and surface
plasmon resonance techniques. The
results showed that polyphenols bind
very tightly to VEGF and it is very dif-
ficult to recover the VEGF activity.

New in vitro models were successfully
developed using vascular endothelial
cells alone and in combination with
Caco-2 cells, which allowed screening
to find strong-binding inhibitors and
assessment of the effects of human
metabolism on inhibitory activity. The
methodologies and models developed
within this project will shortly be
included in a patent filing application.
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The development of methods to test
the efficacy of dietary disease-pre-
vention agents such as polyphenols
can underpin the development of
foods that target the reduction of CVD
risk. The knowledge and methods can
also be applied to resolve other
chronic ailments such as diabetes
where VEGF levels are increased.
Eventual marketing of flavonoid-rich
foods based on standards set by
health agencies will benefit both the
public and the health care industry.

VEGFENOL

* Coordinated by the Institute of Food
Research in the United Kingdom.

* Funded under FP7 Marie Curie Actions.

* http://cordis.europa.eu/result/brief/
rcn/12350_en.html

ASSESSING THE LONG-TERM IMPACT OF HPV
SCREENING ON CERVICAL CANCER DETECTION

Cervical cancer screening has helped to reduce
dramatically the number of cases of — and mortality
from — this disease. Now a study from Karolinska
Institutet suggests that testing for the human
papilloma virus (HPV) could allow for a longer time
between these screening tests, when compared to
cell-based testing.

randomised controlled trial entitled Swedescreen —

found that the protection of HPV-based screening after
five years was about the same as for cytology (or cell)-based
screening after three years. ‘This indicates that five-year
screening intervals could be used with HPV-based screening,
instead of the current three-year intervals, says Miriam
Elfstrom from the Institute’s Department of Medical

—|_he Swedish study — a long-term follow-up of a national

Epidemiology and Biostatistics, and the first author of the
study.

HPV is a virus capable of infecting humans, typically through
sexual contact. Most HPV infections cause no physical symp-
toms, though in a few cases HPV can lead to certain cancers,
such as cervical cancer. In fact, HPV infection appears to be a
necessary factor — in over 90 per cent of cases in fact — in
the development of cervical cancer.

Nonetheless, cervical screening programmes have often relied
solely on cytology to identify women at risk from developing
cervical cancer. While HPV testing has a higher sensitivity for
cervical intraepithelial neoplasia (CIN) — the potentially pre-
malignant transformation of certain cells on the surface of the
cervix — it has, until now, been unclear whether HPV-based
screening leads to over-diagnosis of lesions that will not pro-
gress to cancer.
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So after 13 years, Karolinska Institutet wanted to assess the
impact of HPV testing. Swedescreen, which began in 1997,
enrolled more than 12000 women aged between
32 and 38 from across the whole of Sweden. The women
were randomised to either double testing with both HPV test-
ing and cytology, or only received a cytology test.

The researchers also investigated the duration of the protec-
tive effect of the two screening methods, by comparing the

incidence of pre-cancerous lesions in women who had nega-
tive test results in the screening over time.

The study was supported by the EU-funded PREHDICT
(health-economic modelling of PREvention strategies for
Hpv-related Diseases in European CounTries) project, which
received nearly EUR 3 million in funding and was completed
in April 2013. It has also received support from COHEAHR
(Comparing health services interventions for the prevention
of HPV-related cancer), another EU-funded project that got
underway in November 2013 and is due for completion in
2018. COHEAHR aims to enable policy makers to make
informed decisions on HPV prevention strategies.

Karolinska Institutet study of the Swedescreen trial was pub-
lished in the British Medical Journal (BMJ).

PREHDICT
* Coordinated by VU University medical center
in the Netherlands.
* Funded under FP7 Health.
* http://cordis.europa.eu/news/rcn/36426_en.html
* Project website:
http://ki.se/en/meb/prehdict

ANALYSING BIOLOGY OF CRIME SCENE

SAMPLES

EU research has gathered new insights into technology to address
specific scenarios with relevance to DNA-based genetic identification.
Applications include terrorism, disaster victim identification, organised

crime and threats to public security.

applied science that will have a

huge impact on the security of citi-
zens. However, genetic methods to
identify offenders and the creation of
national DNA databases pose the pos-
sibility of violation of privacy rights.
Moreover, applications such as the use
of genetics to predict a person’s visible
characteristics are subject to concern.

Forensic genetics is a new field of

The societal, legal and ethical dimen-
sions of forensic genetics are being
addressed by the EUROFORGEN-NOE
(European forensic genetic Network of
Excellence) project through the creation
of a European virtual centre of forensic
genetics research. All scientific groups
active in the field of forensic genetics
can then be connected to initiate a
sustained effort covering all aspects of
research.

Integration of partners has been
achieved by an intense kick-off meet-
ing as well as a meeting attended by
members from 23 countries represent-
ing the European National Contact
Points (NCPs). The early introduction
of the project website is also serving
to raise public awareness of
EUROFORGEN-NOE as well as acting as
a platform for wide dissemination.

Significant progress has been made in
all three arms of laboratory research
covered by the projects involving foren-
sic DNA analysis. The areas are evi-
dence discovery at the crime scene,
advanced genetic analyses of new
marker systems guiding the investiga-
tion and the interpretation of complex
genetic data in a forensic context.

Breakthroughs include agreement on
sets of messenger RNA (mRNA), micro-
RNA (miRNA) and epigenetic DNA mark-
ers for the identification of human body
fluids and tissues. Moreover, a proto-
type marker panel has been released
for prediction of ancestry of an
unknown donor, as has a worldwide set
of DNA samples to test its predictive
power. The scientists have also devel-
oped open source software to interpret
complex DNA profiles, simulation of
forensic polymerase chain reaction
experiments, and deconvolution of mix-
tures for the purpose of finding likely
profiles of one or more unknown con-
tributors to a DNA sample.

Applications of the work of
EUROFORGEN-NOE are multi-stranded.
Not only will the results act as a key-
stone of long-term integration of
research efforts, they will ensure a high
and sustainable quality of investigation
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for the benefit of the European security
sector. The crucial impact of forensic
DNA typing on public perception is also
being addressed by a systematic review
titled ‘Social and ethical risks report’.

EUROFORGEN-NOE

* Coordinated by the University
of Cologne in Germany.

* Funded under FP7 Security.

* http://cordis.europa.eu/result/brief/
rcn/12409_en.html

* Project website:
http://www.euroforgen.eu


http://cordis.europa.eu/news/rcn/36426_en.html
http://ki.se/en/meb/prehdict
http://cordis.europa.eu/result/brief/rcn/12409_en.html
http://cordis.europa.eu/result/brief/rcn/12409_en.html
http://www.euroforgen.eu

superior implant.

n unsatisfactory proportion of
Aprosthetics implanted during con-

ventional total hip replacement
(THR) fail within the first 16 to 20 years.
An orthopaedic consultant may recom-
mend a procedure called hip resurfacing,
rather than a THR, for more active
patients whose bones are of good qual-
ity, allowing greater preservation of nat-
ural bone in and around the joint and
providing greater durability. This involves
replacing the damaged or diseased sur-
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SAFER AND MORE DURABLE HIP IMPLANTS

Increasing the durability of hip prosthetics is sometimes accompanied by the release of hazardous
substances into the body. EU-funded scientists developed novel ceramic-on-polymer prosthetics for a

demonstrated by specialised surgeons
working on cadavers.

Preliminary publication of results on the
project website has led to a flurry of
inquiries and expressions of interest,
providing the impetus for expediting the
clinical trials process. Commercialisation
will be of great importance to the EU
economy and the competitive position
of its small and medium-sized enter-
prises working in the field. Reduction
in revisional surgeries will also enable

tremendous savings for the health
system and, of course, significantly
enhanced quality of life for the many hip
replacement patients of every age.

ENDURE

* Coordinated by CNRS in France.

* Funded under FP7 SME.

* http://cordis.europa.eu/result/brief/
rcn/12398_en.html

* Project website:
http://www.endure-fp7.com

face of the ball and socket joint in the
hip with highly polished metallic cap-
ping, known as metal on metal (MoM)
hip resurfacing. However, reports of high
blood and serum levels of cobalt and
chromium in patients with MoM devices
have raised important concerns about
their long-term effects.

EU-funded scientists set out to develop
an improved hip prosthesis using high-
performance ceramics with high com-
pressive strength, wear resistance and
chemical inertness. The project ENDURE
(Enhanced durability resurfacing endo-
prosthesis) set the ambitious goal of a
prosthetic lifetime in excess of thirty
years.

In order to arrive at the ceramic-on-pol-
ymer resurfacing hip prosthesis,
researchers focused on alumina matrix
composite bioceramics and carbon
fibre-reinforced poly-ether-ether-
ketone. They developed new cost-effec-
tive polymer-processing methods and
employed extensive theoretical and
experimental testing to arrive at the
final designs. The system and its implan-
tation were successfully tested and
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TAILOR-MADE BONE BIOMATERIALS

EU-funded scientists have developed novel simulation
software geared toward bone implants and tissue
engineering. Extracting mechanical properties from
computed tomography (CT) data will enable physicians
to plan surgeries specific to individual patients.

that reconstructs a 3D image from numerous image ‘slices’

of a material. The material is then represented by voxels,
small volume units that enable detailed representation of the
material’s topology and geometry. Commercial exploitation of
CT images for the structural design of biomaterials and implants
is currently hampered by a lack of corresponding physicochemi-
cal data to inform finite element method (FEM) mechanical

Computed tomography is a sophisticated imaging technique

models. Rather, bioengineers use regression analyses or guess-
work based on experience, making inferences rather ill-suited to
computer-aided design (CAD).

Recently, pioneering researchers developed novel techniques
to extract chemical composition data from CT scans and con-
vert it into material properties. EU-funded scientists exploited
this knowledge to develop simulation tools for orthopaedics
and bone tissue engineering with the project BIO-CT-EXPLOIT
(Innovative simulation tool for bone and bone biomaterials,
based on enhanced CT-data exploitation).

In particular, investigators sought a solution for the representa-
tion of patient-specific properties in an intuitive and easy-to-use
software package to aid physicians in surgery planning. CT scans


http://cordis.europa.eu/result/brief/rcn/12398_en.html
http://cordis.europa.eu/result/brief/rcn/12398_en.html
http://www.endure-fp7.com
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of numerous bio-engineered and natural bone materials
together with comprehensive mechanical testing of biomateri-
als facilitated the development of algorithms for the conversion
of voxel-specific volumetric X-ray information into three differ-
ent types of elastic properties. These were combined with image
analysis tools to form the complete software package.

BIO-CT-EXPLOIT simulation software is a valuable tool for phy-
sicians, enabling improved surgery planning and tailoring of tis-
sue implants and scaffolds to individual patients. Longer lives
with fewer complications are to be expected, which is particu-
larly important for the EU’s ageing population. Accurate conver-
sion of CT data to mechanical properties will no doubt also find
application in numerous other fields of materials research.

BIO-CT-EXPLOIT

Coordinated by the Vienna University of Technology in Austria.
Funded under FP7 SME.
http://cordis.europa.eu/result/brief/rcn/12381_en.html

Project website:
http://bio-ct-exploit.imws.tuwien.ac.at/

© Dario Sabljak, Thinkstock

IMPROVING HEARING IN THE DEAF

EU researchers have developed the first sound-processing strategy specifically geared towards pairing
a cochlear implant (Cl) and a hearing aid. Many deaf children and adults can potentially benefit from
such speech enhancement.

Clis a small electronic device that
Acan restore some hearing in peo-

ple who are profoundly deaf or
severely hard of hearing. Most people
with significant hearing loss still have
some residual hearing and this percep-
tion of speech can be slightly improved
through bimodal stimulation.

During bimodal stimulation, a Cl is
used in one ear and a hearing aid
(HA), which amplifies sounds, is used
in the other. However, until now there
has been no unified strategy for
bimodal speech processing, which
leads to suboptimal performance.

The latter method estimates the loud-
ness of the audio signals at the
microphones of the two devices, the
Cl and the HA, as it would be per-
ceived by a normal-hearing listener. It
then adjusts the loudness of the elec-
tric and acoustic signals to give the
bimodal listener the same perception
of loudness.

Application of the sound-processing
strategies developed by BSPS should
lead to improved sound source

localisation. These strategies could be
widely used in over half of the
patients with new Cls that have some
residual hearing.

BSPS

Coordinated by the Catholic University
of Leuven in Belgium.

Funded under FP7 Marie Curie Actions.

http://cordis.europa.eu/result/brief/
rcn/12434 enhtml

“BSPS partners developed two
different sound-processing
strategies.”

Overcoming this deficiency was the
goal of the BSPS project (Development
of a unified speech processing strat-
egy for combined electric and acous-
tic auditory stimulation), funded by
the EU. Its objectives included improv-
ing music appreciation and speech
recognition for bimodal listeners.
BSPS partners developed two differ-
ent sound-processing strategies using
audio-signal-processing to enhance
modulation or process loudness.
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MANITIES

IDENTITIES IN EASTERN

EUROPE

European researchers investigated how regional, national and
European identities are formed through individual and group
narratives and practices. The EU-funded project considered a broad
range of influences by drawing on actual practices.

ithin a brief historical time
period, the European conti-
nent has seen new countries

emerge and others have their borders
changed (e.g. Serbia). Shifts in histori-
cally and politically set boundaries
have affected some 8 to 10 million
people belonging to ethnic minorities
throughout Eastern Europe. In this

time, massive migration flows have
heavily influenced the cultural and
social climates of both sending and
receiving countries.

Against this backdrop, and with the
motto ‘Moving peoples and moving
borders’, the ENRI-EAST (Interplay
of European, national and regional

identities: nations between states
along the new eastern borders of
the European Union) project set out
to study the impacts of particular
moving factors on peoples’ daily
lives and on feelings of belonging or
social affiliation. Empirical research
focused on nation states on both
sides of the new eastern border of
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the EU: Belarus, Germany, Hungary,
Latvia, Lithuania, Poland, Russia,
Slovakia and Ukraine. Particular
cases were explored of nations and
ethnic groups living on either side of
the main political dividing line that
now splits the European continent
into at least two geopolitical parts.
The eastern part comprises coun-
tries of the former Soviet Union
(USSR) known as Newly Independent
States (NIS).

“Efforts must be
concentrated on the
young generation.”

About two dozen divided nations or
ethnic groups now reside on both
sides. A critical common aspect is
that these groups have large parts
of the population living outside the
state borders of their ethnic home
nations — the product of moving
borders or moving people. ENRI-
EAST studied 12 ethnic minorities
from eight countries along the EU’s
new eastern border, ethnic Germans
returning from Commonwealth of

Independent States (CIS) countries
and Russian Jews in Germany.
Researchers set a number of ques-
tions in order to analyse the social
past and present of these selected
national or ethnic groups. They devel-
oped a research model covering the-
ory, history, surveys for data
collection, qualitative and quantita-
tive data analysis, and a pilot study.
In order to generate comparative
data, the project developed a large-
scale formalised survey (ENRI Values
and ldentities Survey (ENRI-VIS)) that
was a key study component.

A total of 144 biographical inter-
views (ENRI-BIO) and 42 expert
interviews (ENRI-EXI) were con-
ducted. Research efforts highlighted
a number of important points across
topics such as languages, ethno-
national tensions, institutional trust,
political participation and civil soci-
ety, collective ethno-national identi-
ties, and attitudes toward Europe
and the EU. Project experts produced
several working papers summaris-
ing aspects of theoretical considera-
tions for the study of the interplay
of national and regional identities.

The ENRI-EAST study confirmed that
a tolerant political and social envi-
ronment promotes integration pro-
cesses that act to preserve cultural
and ethnic identities. Findings clearly
indicate that ethnic minorities dem-
onstrate multifaceted types of iden-
tity, are mostly attached to the
areas where they were born and
educated, and are loyal citizens-cum-
patriots-cum-Europeans.

Project data and findings suggest
policy recommendations in several
areas: examples are minority issues
and cooperation between national
institutions, civil society and interna-
tional organisations for better inte-
gration of ethnic minorities. Also,
ENRI-EAST emphasised that efforts
must be concentrated on the young
generation, which is more open to
European liberal values.

ENRI-EAST
* Coordinated by the Institute
for Advanced Studies in Austria.
* Funded under FP7 SSH.
* http://cordis.europa.eu/result/brief/
rcn/10750_en.html
* Project website:
http://www.enri-east.net

BRIDGING THE GAP BETWEEN SCIENCE

AND SOCIETY

European citizens are getting closer than ever to
learning about key scientific topics that affect their
lives — from stem cell research to obesity. A recent
EU initiative has made great strides in this respect.

esearch on all fronts is very valuable for the EU’s
Rfuture, but it must be disseminated and exploited

effectively if it is to improve the well-being of society.
The EU-funded project COMSCIENCE (ComScience Network:
Providing added value to EU research dissemination efforts
at regional level) aimed to further the use of science knowl-
edge by fostering understanding on the place of science
and technology in society. The initiative involved promotion
of public debate in life sciences, as well as exchanges
and cooperation among local actors with respect to
scientific culture.

To achieve its aims, the project shared information
on EU research results with local communities in
various European countries. It reached out to the
general public and to schools through 25 events
that covered the interests and concerns of European
citizens, from stem cell research and genetically
modified organisms to obesity and food
contamination.

Teaming up with eight organisations involved in >
science communication from Belgium, Germany,
Spain, the Netherlands, Sweden and the United

Kingdom, the project fostered the exchange of know-how
and best practices among stakeholders

in these countries. It devel-
oped a new strategy for
participatory-driven

science events,

elements of
which can be

viewed on
the project
website.

© Dynamic Graphics, Thinkstock
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The project’s actions have led to harmonisation of scientific
research in many ways, such as recognising ethical issues
in molecular genetics or sharing information on ethical,
legal and social aspects of science. COMSCIENCE has also
helped encourage young people’s interest in science and
science studies, reaching out to policymakers and bringing
experts closer to society as well.

An important project outcome is a set of recommendations
on enhancing the widespread dissemination of European
research in local settings while respecting regional differ-
ences and needs. The project has clearly contributed to the
spread of understandable science in society, providing

research*eu results magazine N°31 / April 2014

user-friendly methodologies that will help European nations
achieve this aim. By bringing life sciences closer to people,
COMSCIENCE has helped create conditions for a more inno-
vative, competitive society.

COMSCIENCE

Coordinated by Ludwig Maximilian University of Munich
in Germany.

Funded under FP7 SIS.
http://cordis.europa.eu/result/brief/rcn/12429_en.html

Project website:
http://www.eusem.com/main/CS/comscience

EUROPE NEEDS AN INNOVATION-DRIVEN

ECONOMY

Can financial markets spur long-
term growth to help Europe shift
out of crisis mode? A group of
prominent economists and
innovation experts from seven top
institutions and universities in
Europe explored the link between
the financial sector and the real
economy.

FINNOV (Finance, innovation and

growth: Changing patterns and
policy implications) project, members
of the consortium found that long-
term economic success hinges on
Europe’s capacity to generate new
knowledge and inventions. These then
need to be translated into economic
adaptation and growth.

Researching under the EU-funded

This, however, is not today’s reality.
FINNQV findings, which were pre-
sented during a final conference at
the House of Commons of the British
Parliament, suggest that the current
financial system penalises innova-
tion rather than supports it. In line
with the EU’s 2020 goal to develop
a knowledge-based economy driven

by innovation, FINNOV tabled policy
recommendations to ensure state
investments actually deliver tangi-
ble returns to the public purse, not

just debt.

‘FINNOV widely improved

policymakers’ understanding

of the interaction between
financial markets and
innovation-led growth.”

FINNOV widely improved policymak-
ers’ understanding of the interaction
between financial markets and inno-
vation-led growth, and the effect of
such growth on the social distribution
of risks and rewards. The project,
which received immense media atten-
tion across Europe, can assist policy-
makers to forge a sustainable and
equitable model of economic growth
that will ultimately help Europe
recover from the crisis.

According to FINNOV, the time has
come to welcome a new era of reform

that will create possibilities for eco-
nomic and social development.

FINNOV

Coordinated by the Open University
in the United Kingdom.

Funded under FP7 SSH.
http://cordis.europa.eu/result/brief/
rcn/6458 _en.html

Project website:
http://www.finnov-fp7.eu
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DOWN TO EARTH
ENERGY

Right under our feet there is a source of clean
and efficient energy. La Fabrica del Sol in
Barcelona is living proof. This old Catalan
building dating back to the beginning of last
century was recently converted to become a
shining example of energy efficiency.

mal energy to heat it in winter

and cool it in summer. But there’s
no need for volcanoes with the
Mediterranean Sea right next door.
Aniol Esquerra Alsius, an Industrial
Engineer at Ecoserveis, explains the
difference.

—|_he building uses vertical geother-

‘People usually say we need to find
something warm underground to heat
the house, but it’s not the case here,
because you do not need a volcano or
magma under your feet. This is
another system, a system which only
needs to dig down 100 metres, which

is deep enough. It is also cheaper, and
with a heat pump like the ones used
for air conditioning we can use this
thermal mass beneath the ground.
There is this constant temperature
underground to make thermal produc-
tion more efficient.’

A big heat pump does almost all
the work. Seven huge probes go under-
ground. A powerful geothermal
machine injects cold water into the
probes which pushes the heat from the
earth, brings it to the machine, which
transfers it to the distribution circuit.
One hundred metres underground, the

© javarman3, Thinkstock

temperature is more or less constant.
Scientists say it is a very efficient
system. Dimitrios Mendrinos, GROUND-
MED (Advanced ground source heat
pump systems for heating and cooling
in Mediterranean climate) project coor-
dinator, explains just how efficient it
really is.

‘GROUND-MED demonstrates the
technology of heating pumps which
produce useful energy in the building
with an efficiency factor of 5: mean-
ing that the energy provided for heat-
ing, cooling or hot water is five times
more than the power consumption.’

The factory which designed and pro-
duced the heat pump for La Fabrica
del Sol is located in eastern France.

This European research programme
aims to develop heat pumps than can
provide a factor of 5. However, all of
this comes at a cost, higher than the
classic geothermal system, at around
EUR 10000 per home.

Frédéric Bruyere, System Development
Manager at CIAT, explains the down-
side to the technology.

‘It's true that geothermal energy has
a weak point, its implementation,
because beyond the machine you
have to drill into the ground and it is
very tricky. Today, the idea is to reduce
the waterflow in order to drive down



drilling costs. But it is clear that with
the increase of geothermal production
volume units, costs will inevitably
decrease in the future.’

At La Fabrica del Sol, a solar captor
with a fibre optic system allows sun-
light into the room. The heat pump
only delivers a third of the energy used
to power the building. The other two
thirds are provided by a biomass boiler
and the sun. A gigantic photovoltaic

“The idea is to reduce the
waterflow in order to drive
down drilling costs.”
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cell is mounted on the side of the
building, and on the roof there are
helio-thermal tubes. Plants are also
used to cool the building. All of this
is on display for the public for a
good reason, Aniol Esquerra Alsius
explains.

‘The purpose of La Fabrica del Sol is to
educate, raise awareness and demon-
strate, saying we believe in it, we have
solar energy, we have biomass, we
have geothermal energy. It's more
effective when you show things in real
life, people tend to believe you.’

The mission to promote vertical
geothermal energy doesn’t stop in
Barcelona. Seven other demonstra-
tion sites can be found in the EU.

Harnessing the Earth’s energy is no
longer at our fingertips, but under the
tips of our toes.

GROUND-MED
* Coordinated by the Centre for
Renewable Energy Sources in Greece.
* Funded under FP7 Cooperation/Energy.

* http://ec.europa.eu/research/infocentre/
article_en.cfm?id=/research/star/index_
en.cfm?p=sf-20140211-Ground-Med
&calledby=infocentre&item=Infocentre
&artid=31638

* Project website:
http://www.groundmed.eu/
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COOLER AND GREENER REFRIGERATED TRUCKS

A new leak-detection system
optimises cooling efficiency in
refrigerated trucks. This takes a
load off engines, saving fuel and
reducing greenhouse gases.

urope’s haulage industry is strug-
gling. Fuel constitutes 309% of

operating costs, and its price has
risen 42% in the last four years, dou-
ble the rate of inflation. With increas-
ing taxation and more emission
regulations as well, average profit
margins have declined from over
3.5% in 2003 to between 0% and 2%
today. The situation is worse for those

.

-

operating refrigerated trucks, which
consume additional fuel. The industry
urgently needs new cost-reducing
technologies targeted at refrigerated
trucks.

To help with this, the EU funded the
LEAKDETECT (Mobile refrigeration
system refrigerant leakage monitor-
ing) project. The eight-partner project
ran until 2011, with the goal of devel-
oping a refrigerant leak-detection sys-
tem. The technology depends on a
network of surface acoustic wave
(SAW) sensors. These economical
devices are particularly effective at

© Ralph Loesche, Thil

detecting physical change — in this
case, coolant leaks. Detecting them
allows the refrigerant charge to be
maintained at the optimum perfor-
mance level, reducing the compres-
sor’'s workload and saving costs.

Without the SAW sensors, even well
maintained systems would leak refrig-
erant, reducing compressor perfor-
mance. The LEAKDETECT system
would mean a performance increase
equivalent to a 5% reduction in fuel
consumption.

The project’s first phase saw technical
work involving selection and testing of
the sensor materials, plus prototype
SAW design. The second phase
involved building, developing, inte-
grating and testing the SAW sensors.
The technology was due for legal pro-
tection in 2012; however, it had not
been exploited by the time the project
ended.

LEAKDETECT'’s system should result in
fuel savings for refrigerated trucks,
which would translate into a better
profit margin for European small busi-
nesses. The reduced fuel consumption
will also mean less engine exhaust
and fewer carbon dioxide emissions.

LEAKDETECT

* Coordinated by R.J. Doran and
Company in the United Kingdom.

* Funded under FP7 SME.

* http://cordis.europa.eu/result/brief/
rcn/12392_en.html
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ELECTRIC CARS THAT GO FARTHER FOR LESS

EU-funded scientists have developed a low-cost,
high-performance range extender for electric
vehicles (EVs). It promises to make electric cars
more attractive until recharging stations are as

The EU-funded project FUEREX (Multi-fuel range extender
with high efficiency and ultra low emissions) sought to
meet these stringent requirements, including noise,
vibration and harshness (NVH) criteria, all at an attractive

price. The state-of-the-art range extender for EVs is
designed for use with three different compact spark-
ignition engines. Thus, the technology covers solutions
ranging from sub-compact passenger cars to light-duty
commercial vehicles. In addition, the
system is designed for multi-fuel
flexibility. Each of the three engines
is compatible with at least one
conventional fuel and at least one
biofuel.

common as gas stations.

e

“The system
is designed
for multi-fuel
flexibility.”

- © FooTToo, Thin

Bench tests demonstrated success-
ful results in terms of emissions,
efficiency and performance. The
range extenders were integrated in
three test vehicles, two compact passenger cars and one
light-duty transport vehicle, with state-of-the-art battery
packs. Vehicle testing produced promising results regard-
ing performance and challenging NVH issues. Finally, the
team produced design guidelines setting out range
extender optimisation procedures for a given vehicle.

Commercial availability of low-cost, high-performance
range extenders for EVs is likely to produce a step-change
in the number of such vehicles on the road, with
corresponding positive impact on manufacturers, the EU
economy and the environment.

ventional fuel-powered vehicles to all-electric ones

to reduce dependence on fossil fuels and decrease
emissions affecting global climate change. However, this
transition will take time. In the meantime, advanced plug-
in hybrids and EVs with range extenders are excellent
short- to mid-term options to enable battery recharging
over long trips or in areas where recharging stations are
not available. However, there are currently no such engines
on the market that comply with the ‘zero emissions’ label
of EVs.

The transport sector is planning a transition from con-

FUEREX
#* Coordinated by Uniresearch in the Netherlands.
* Funded under FP7 Transport.
* http://cordis.europa.eu/result/brief/rcn/10409_en.html

#* Project website:
http://www.fuerex.eu/

UNDERSTANDING ENGINE
NOISE TO REDUCE IT

As urban populations and air travel increase, more and more airports are
located near homes and businesses. EU-funded scientists developed
technology to identify and minimise engine noise sources.

oise abatement is an increas-
N ingly important consideration in

aircraft design. In conventional
commercial aircraft, analysing the
sources of noise is a challenging prob-
lem due to the complex systems and
geometries. Turboshaft engines are a
model system for analysing aircraft
noise and are also important in their
own right.

These engines optimise shaft power
rather than jet thrust and are com-
monly used in helicopters, another air-
craft producing a tremendous amount
of noise. Exhaust broadband noise
(from O to 4 kilohertz (kHz)) is the sec-
ond most dominant noise, primarily
due to combustion and turbine noise
(where the hot exhaust turns the
blades) with very little contribution
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from the jet. Thus, it is representative
of core engine noise and provides a
simpler geometry, without parasitic
noise, for studying the complex topic
of aircraft noise generation.

EU-funded scientists working on the
project TEENI (Turboshaft engine
exhaust noise identification) chose
this simpler system representative of
airplane gas turbines and critical
to the minimisation of helicopter noise
to address noise in general. In order
to identify and thus minimise core
engine noise, scientists developed
novel pressure and temperature sen-
sors compatible with the harsh engine
environment to measure dynamic
engine parameters. They correlated
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noise measured in the far field with
internal measurements.

Noise sources breakdown techniques
(NSBTs) developed within the project
were used to determine the dominant
sources of noise emission. The team
also developed models to evaluate
noise generation, propagation and
radiation through the turbine exhaust.

Full-scale turboshaft engine testing
facilitated the population of a com-
prehensive database, the first of its
kind. Overall, the project demon-
strated that low frequency noise was
largely due to combustion. The noise
contribution of the high-pressure tur-
bine was mainly at high frequencies.
Broadband noise for frequencies
greater than 2 kHz was not fully

explained and points the way to direc-
tions for future research.

TEENI models and sensors are an
important contribution to the toolkit
required by aircraft designers and
manufacturers, and promise to
enhance understanding and thus
facilitate noise reduction and certifi-
cation. They should have commerciali-
sation opportunities in numerous
other fields as well.

TEENI
* Coordinated by Turbomeca in France.
* Funded under FP7 Transport.

* http://cordis.europa.eu/result/brief/
rcn/9930_en.html

KEEPING SOLAR PANELS CLEAN FOR MAXIMUM

EFFICIENCY

Inspired by space robots that clean solar panels, EU-funded scientists
developed a robotic cleaning system for ground-mounted photovoltaics
(PVs). They expect optimisation to decrease the generation cost of

electricity.

V energy is the most capital-
Pintensive renewable source of

electricity. Reducing cost and
increasing efficiency are key enablers
of widespread uptake. Although PV
systems with few moving parts are
portrayed as virtually maintenance
free, recent research demonstrated
that cleaning of modules increased
their efficiency 7-9% regardless of
age. Reqgular cleaning and mainte-
nance could be particularly important
in dry locations near the coast with a
high content of particulate matter
in the air — essentially the areas
in which solar power generation is
becoming increasingly important.

“The Servitor robot
is very flat to
resist high winds.”

A large consortium came together
to develop a robotic cleaning and
inspection system for ground-
mounted, large-scale PVs with EU
funding of the project PV-SERVITOR
(Autonomous cleaning robot for large

scale photovoltaic power plants in
Europe resulting in 5% cost reduction
of electricity). With an estimated
increase in electricity output signifi-
cantly more than energy consump-
tion by the robotic system,
researchers targeted a sizeable net
end-user benefit in the generation
cost of grid-connected PV electricity.

The Servitor robot is very flat to
resist high winds. It is designed to
move along the surface of the mod-
ules, sensing the level of soiling to
adjust the pressure of its rotating
brushes accordingly. Equipped with
machine vision, it can detect the end
of a row of modules or an obstacle,
including a dead bird or snow, and
thus change its direction or its clean-
ing procedure. While further research
is required to field test the robot
under different climatic conditions
and with various types of PV mod-
ules, research has already enabled
the submission of five patent appli-
cations. Decreasing the cost of elec-
tricity production from solar energy
will have major impact on wide-
spread uptake of this most renewa-
ble form of energy.

PV-SERVITOR

* Coordinated by Manu Systems
in Germany.

* Funded under FP7 SME.

* http://cordis.europa.eu/result/brief/
rcn/6404_en.html

* Project website:
http://en.pv-servitor.eu/Main_Page.shtml
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ENERGY STORAGE PROMOTES
RENEWABLE ENERGY SOURCES

Researchers funded by the EU have
developed a multi-technology
storage system that will help
reduce reliance on fossil fuels. The
system provides greater flexibility
and balance to the thermal/
electrical grid by acting as a backup
for intermittent renewable energy
sources (RESs).

nergy storage enables the decou-
pling of electricity generation from

demand, so that it is no longer sub-
ject to substantial hourly, daily and sea-
sonal variation. Furthermore, electricity
and thermal generation, from renewable
energy sources, is also subject to signifi-
cant variability, both in the short term,
lasting only a few seconds, and in the
longer term, which can be hourly, daily or
seasonal.

At present, electrical energy storage in
buildings is only applied to uninterruptible
power supply (UPS) systems in banks or
big offices to ensure data protection.
However, an EU-funded initiative worked
to ensure that the concept can be more
widely applied.

The MESSIB (Multi-source energy storage
system integrated in buildings) project
developed and tested an affordable

multi-source energy storage system
(MESS) based on new materials,
technologies and control systems. The
groundbreaking development can reduce
energy consumption by managing the
electrical energy required from the grid
by favouring the use of RESs.

MESS comprises two thermal and two
electrical storage systems plus a control
system for managing energy demand,
making the best use of heat in order to
save energy while ensuring a comfortable
indoor environment. The system also
improved electrical storage together with
RESs and optimised the use of low-cost,
off-peak power from the grid.

Each of the technologies developed by
project partners was integrated into
conventional installations to make them
as efficient as possible. The active control
system managed the usage and
interactions of each storage system,
helping in the intelligent management of
a building’s energy demand and ensuring
its security, quality and reliability.

MESSIB will reduce the use of raw
materials required for heating and
improve the quality and security of
energy supply at both the building and
district levels, providing a significant cost
saving for end users. The initiative will

play a key role in helping the EU achieve
its sustainability policy goals, such as
meeting its Kyoto Protocol obligations.

The work conducted under the auspices
of MESSIB will also support the
introduction of RESs, speed up
decarbonisation of the electricity grid and
improve security of energy transmission.
By improving the management of
electricity distribution networks, it will
reduce costs and improve efficiency as
well as enhance the competitiveness of
Europe’s construction industry.

MESSIB
* Coordinated by Acciona in Spain.
* Funded under FP7 NMP.

* http://cordis.europa.eu/result/brief/
rcn/9800_enhtml

* Project website:
http://www.messib.eu/
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* @« http://bit.ly/1nMox6D

ULTRASONIC EXAMINATION OF RAIL WELDS

Until now, there has been no in situ method to inspect
the depths of welds joining rail components throughout
the EU rail network. EU-funded scientists have delivered
technology that promises to save lives.

ost modern railways, including the European rail net-
work, use continuous welded rail (CWR) in which the

rails are welded together to form an uninterrupted
piece that can be several kilometres long. Welded rails are
more expensive than jointed tracks but they reduce friction,
increase safety and have much lower maintenance costs.

However, increasing rail speeds, traffic and loads are caus-
ing a rise in the number of rail breaks across the European
network. Visual inspection is superficial and subjective.
There was previously no non-destructive testing (NDT)
technique for volumetric examination of the aluminother-
mic rail welds in the CWR system, and so these welds were
not volumetrically examined in any EU country.

EU-funded scientists provided the missing technology
under the RAILECT (Development of an ultrasonic tech-
nique, sensors and systems for the volumetric examination
of aluminothermic rail welds) project. The RAILECT device
uses phased-array ultrasound technology relying on

multiple independent transducers, rather than a single one,
and automatic defect recognition (ADR) software.

It is a rapid clamp-on system designed to fit the European
standard rail type UIC 60 for medium and heavy traffic
loads. With automatic deployment of probes, rapid inter-
pretation and analysis of data, and classification of welds
with criteria for ‘go — no go’, a weld can be evaluated from
start to finish within 20 minutes. Further optimisation
should bring that time down to five minutes.

Successful field trials demonstrating fast and effective vol-
umetric inspection of aluminothermic rail welds have
spawned widespread interest within the railway industry.
Implementation of the RAILECT device is expected to save
the industry inestimable time and money while ensuring
the safety of EU citizens travelling by rail.

RAILECT
#* Coordinated by TWI Limited in the United Kingdom.
* Funded under FP7 SME.
* http://cordis.europa.eu/result/brief/rcn/12369_en.html

* Project website:
http://www.railect.com/
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* @« http://bit.ly/1fgleLM
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A new method for deahng with soil pollution has been developed wh|ch'
promises better environmental protection, reduced remediation costs
and other economic benefits such as enhancing tourism prospects.

Developed through the EU’s FP7 programme, the SORBENT project will
also contribute to national and EU environmental policy objectives.

G/SOIL POLLUTIC

crude oil and other heavy hydrocarbon mixtures

can render land unfit for human and animal habi-
tation for many years. ‘There are more than 3.5 million
contaminated sites around Europe,’ says SORBENT (Soil
remediation technique for in situ cleaning of soils con-
taminated with heavy hydrocarbons mixtures) project
coordinator Danguole Draguniene. ‘Over half are due to
oil pollution. At least EUR 1 billion is spent annually on
cleaning up oil and hydrocarbons in Europe alone.’

Soil pollution is a big problem. Heavy oils such as

By focusing on this environmental problem, SORBENT
has developed a process that Draguniene says could
lead to potential savings of EUR 8 million a year. ‘These
savings will make a significant contribution to reducing
the economic and social problems caused by heavy
hydrocarbon contaminations,” she adds.

Absorbing oil, cutting costs

Importantly, the SORBENT project aimed to develop a
soil-remediation technique that can be applied in situ,

i.e. without the need to remove the soil and treat it
elsewhere. ‘Removing contaminated soil, or treating
it away from the site, is very expensive and often
impractical,” says Draguniene. ‘The solution lies in
treating the soil in situ, which is where the SORBENT
project focused.’

However, high contaminant concentrations, especially
in cases of heavy hydrocarbon mixtures and low soil
permeability, have typically limited the application of
available in situ techniques. The project team sought
to develop a new means of addressing this problem
by combining several bioremediation techniques and
improving their performance.

Using funding secured through the EU’s FP7 pro-
gramme, SORBENT deployed an innovative solution
based on pulp and paper-mill waste and a bioreme-
diation process with three integrated stages. The
technique was developed to be applicable to various
types of oil (including crude and heavy) in different
soil profiles.
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First, an innovative organic sorbent embedded with oil-digest-
ing microbes is employed. A bacterial preparation — a mixture
of microbial cells to decontaminate the soil — is then used,
before the phytoremediation process (the use of plants to
absorb and migrate pollution) can begin.

‘Stage-one treatment is applied when initial oil concentrations
reach up to 350 g per kg, explains Draguniene. ‘This reduces
the oil concentration to as little as 170 g per kg in less than
10 days. Stage two further reduces the oil concentration
to between 20 and 50 g per kg over six to nine months. The
phytoremediation process finally reduces the oil concentration
to the accepted environmental standard of 1 g per kg over
three to six months.’

In some cases, the stages of the SORBENT integrated tech-
nique can be used independently to solve contamination prob-
lems, depending on initial concentration, location, etc.

A global solution to a global problem

This project could bring long-term benefits worldwide. Oil pol-
lution is a long-standing global issue, and petroleum-based
products are used in numerous industries. As production
and consumption continue to increase, so inevitably do inad-
equate safety practices, resulting in accidents, and further

contamination. In addition, vulnerable areas, such as aban-
doned industrial sites, former military bases and landfills,
already exist and must be addressed.

‘The main consequences of soil contamination are degradation
of soil and groundwater quality, negative impact on human
health and risk of loss of biodiversity and biological activity. A
viable and effective solution to remediate these sites at a via-
ble cost is in itself a direct benefit to society.’

The next step will be a full-scale demonstration of SORBENT’s
integrated technique to verify the viability of the solution and
acquire regulatory acceptance in order to market the resulting
project products. The SORBENT-DEMO project has been sub-
mitted for the next round of FP7 funding.

SORBENT
* Coordinated by Grota in Lithuania.
* Funded under FP7 SME.

* http://ec.europa.eu/research/infocentre/article_en.cfm?id=/
research/headlines/news/article_14_02_07_enhtml&item=All&a
rtid=31618&caller=AllHeadlines

* Project website:
http://www.sorbent.lt

GREEN AND FRIENDLY WALLS FOR EUROPEAN

BUILDINGS

Many of Europe’s buildings are in
need of refurbishment, in order to
reduce environmental impact. The
EU-funded SUSREF project aimed
to develop new sustainable
technologies for the refurbishment
of external walls.

urope’s building sector is facing
major refurbishment requirements,

with external walls representing
one of the areas most urgently in need
of attention. The walls have an exten-
sive effect on the performance of build-
ings, and several aspects must be
considered in developing solutions.
Aspects include energy consumption, a
building’s physical behaviour and dura-
bility, integration with the building’s
structure, details and building services,

and effects on the indoor environment.
Aesthetics are also an important aspect.

Against this backdrop, the SUSREF
(Sustainable refurbishment of build-
ing facades and external walls) pro-
ject outlined a set of objectives aiming
to address the issues discussed above.
Partners worked to identify needs rel-
evant to refurbishing buildings in the
EU, in order to understand the related
environmental and economic impacts.
They developed a systemised approach
for assessing and developing refur-
bishment concepts for exterior walls,
and evolved general and specific
refurbishment concepts. All project
work was carried out with a view to
being able to export the knowledge
and technologies produced to neigh-
bouring areas with similar needs.

Project partners used existing models
of refurbishment solutions, and fur-
ther developed them to better suit
SUSREF’s overall goals and objectives.
They also used existing and advanced
technological solutions, and analysed,
modelled, improved and developed
concepts for selection to take into
account regional and localised cli-
matic conditions. The solutions also
needed to ensure good functionality
and optimise energy and environmen-
tal efficiency.

The potential savings in energy and
costs were assessed using scenarios
for the refurbishment of external
walls. Although the total investment
cost was assessed at some EUR 28 bil-
lion per year for energy-related refur-
bishments, annual savings in energy
costs were assessed to stand at
EUR 2.5 billion. The estimated poten-
tial for carbon dioxide (CO,) savings is
72 million tonnes per year.

SUSREF produced guidelines for refur-
bishment projects and the building
industry, as well as recommendations
for standardisation bodies and policy-
makers. Successful project outcomes
contribute to the development of
functional and environmentally effi-
cient technologies and concepts that
will support European industry. Beyond
the advantages immediately relevant
to Europe’s building stock, industry will
be able to export technology and pro-
jects, and support and advise neigh-
bouring areas in their adoption of
more sustainable technologies.

SUSREF
* Coordinated by VTT in Finland.
* Funded under FP7 Environment.
* http://cordis.europa.eu/result/brief/
rcn/10607_en.html

* Project website:
http://cic.vtt.fi/susref/
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“A fast-breeding approach
was developed.”
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BETTER FRUIT TREES THANKS TO GENETIC

RESEARCH

An EU-funded initiative has bridged the gap
between genetic research and its application to
fruit breeding. Development of cutting-edge
breeding tools is providing growers and consumers
with high-quality cultivars.

he project FRUIT BREEDOMICS (Integrated approach
Tfor increasing breeding efficiency in fruit tree crops)

was established to improve the efficiency of apple and
peach tree breeding. Project partners developed molecular
and bioinformatic tools to exploit the diversity found in
European germplasm collections and breeding
populations.

Researchers conducted apple and peach surveys to identify
the most important traits and develop a better understand-
ing of current breeding strategies. Donors with resistance
traits to common diseases in peach and apple were char-
acterised and used to introduce and/or combine these traits
in breeding materials through crossing.

A fast-breeding approach was developed and used to intro-
duce quantitative trait loci (QTL) resistance to fire blight, a
contagious disease
in apples and other
members of the
Rosaceae family.
The QTL comprised
stretches of DNA containing or linked to the genes that
underlie a trait.

The FRUIT BREEDOMICS project created five apple and four
peach European core collections (CCs) plus one Chinese CC.
Scales and measures were standardised to enable compar-
ison between collections. Researchers also designed
a low-density array of 384 single-nucleotide polymor-
phisms (SNPs) to facilitate the rapid genotyping of apple
germplasm.

A pilot study was conducted in a mapping population to
determine the quality of genotyping by sequencing data and
evaluate the problems of missing data in apple genome-wide
association (GWA) studies. The GWA studies examined com-
mon genetic variants in different individuals to determine if
any variant was associated with a particular trait.

A relational database for the collection of phenotypes was
developed and a user-database interface created for the
management and exploration of the database content.
For genotyping data, the team developed tools for semi-
automated data input.

Project partners also created a public website for FRUIT
BREEDOMICS, and a leaflet and newsletter about
the project was produced and distributed. Furthermore,
a stakeholder network was initiated with more than
240 stakeholders.

The success of FRUIT BREEDOMICS will enable favourable
genes to be selected and used to improve the main horti-
cultural traits and the collected genetic data to be used in
future breeding programmes. Although the project focused
on apple and peach, the tools created and the knowledge
gained will also be of benefit to other species of the
Rosaceae family.

FRUIT BREEDOMICS
* Coordinated by INRA in France.
* Funded under FP7 KBBE.
* http://cordis.europa.eu/result/brief/rcn/12343_en.html

* Project website:
http://www.fruitbreedomics.com/

IF DARWIN COULD HAVE SCUBA DIVED...

If Darwin could have scuba dived, he would have enjoyed the East African lakes: Victoria, Malawi and
Tanganyika. Here live the cichlids — a colourful fish which has evolved rapidly into thousands of species,
emulating and surpassing Darwin’s finches in the Galapagos.

researcher, is using his ERC grants

to study the diversity of cichlids
from ecological, morphological and
genetic viewpoints. He believes these
unique fish provide an ideal model
system to understand the ‘how’ and
the ‘why’ in questions of evolutionary

P rof. Walter Salzburger, an Austrian

biology: questions that relate to all life
on earth.

Based at the University of Basel in
Switzerland, Salzburger has been
working on cichlid evolution for over
15 years. ‘In times like these, with a
lot of discussion about species going
extinct due to humans, it is crucial that

we understand the origins of bio-
diversity and its role in a balanced
ecosystem.’

‘Our research investigates why the
cichlids have evolved so rapidly,
studying their habitats and food
sources to find out why new traits,
such as flexible jaws, are useful.
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But we also study how these traits
develop at the genetic level and iden-
tify molecular mechanisms that affect
the rate and patterns of adaptation.’

“Cichlids are incredible
to any evolutionary
biologist.”

Prof. Salzburger received an ERC
Starting grant in 2007 for his project
INTERGENADAPT (The interaction and
the genetic basis of naturally versus
sexually selected traits in the adaptive
radiations of cichlid fishes). This was
also the first ever ERC call, which is
now in its final stages. With his second
Consolidator grant due to start this
year, he will build on his results and
offer a much larger-scale analysis of
the molecular mechanisms and ecol-
ogy underlying cichlid evolution. But
before any lab work can begin on such
projects, the scientists have to go
fishing.

Teach a scientist to fish

During fieldwork at Lake Tanganyika,
the team is based at a small lake-side
research station on the border
between Zambia and Tanzania. It
works a lot with local fisherman in the
area, who provide the expertise for
difficult catches. According to
Salzburger, children from the nearby
villages also have fun helping the
researchers catch fish in the shallows,
‘but they think we are crazy for keep-
ing the least tasty parts of the fish.’

After several years of catching cich-
lids, Salzburger has established good

drian Indermaur

techniques: ‘We go scuba diving to
find samples and chase fish into our
underwater nets, as well as using
spear guns for bigger specimens. We
even try angling, digging for worms on
the shore beforehand,” Salzburger
says. ‘But there are some species we
just can’t catch! And that’s where the
local experts come in — to prove
they are the real fishermen of Lake
Tanganyika.’

Back in the lab, the team uses DNA
sampling of fin tissue and bones with
3D measurements to record physical
traits. Habitat surveys, analyses of
stomach contents and stable isotope
tests are then used to quantify where
the fish live, as well as their position
in the food chain.

Thick lips, big jaws and
spotty fins

‘Cichlids are incredible to any evolu-
tionary biologist. Not only as a text-
book example of adaptive radiation
— the fast evolution of numerous
new species — but also as an exam-
ple of convergent evolution, where
different species independently
develop the same trait, Salzburger
explains.

This was the case with all three of the
fast-changing traits studied in
Salzburger’s first project. Several
independent species, often from
different lakes, developed the same
jaw shape and dentition, thick lips or
‘egg-dummy’ colouration on their tail
fins. In the case of the ‘egg-dummy’
pattern, which encourages potential
mates, two species evolved the same
pattern on different fins.

This repetitive evolution allowed the
researchers to make comparisons
between the different species, assess-
ing the genetic paths taken by each
newly-developed species and the sim-
ilar ‘ecological niches’ they fit into.
(Listen to Salzburger’'s podcast on
cichlid evolution.)

From fossils to the present:
a whole aquarium

Salzburger’s next project will extend
this analysis to an entire population of
cichlids — over 200 species — in Lake
Tanganyika. They will also study rock-
hard evidence of cichlid evolution,
analysing a fossil record uncovered by
geologists in drilling cores. This could
reveal extinct species and give a real-
time idea of how new species
developed.

‘Lake Tanganyika is an ideal setting
for a snapshot on evolution,” com-
ments Salzburger. ‘It is a giant aquar-
ium, within which one species has
become two hundred species. With
divergence occurring on timescales as
short as thousands of years, and
a newly uncovered fossil record,
Tanganyika offers the perfect
opportunity to witness evolution in
action.’

On 14 February, Prof. Salzburger will
talk at the AAAS Annual Meeting in
Chicago. As part of the ERC workshop,
he will advise early-career scientists
on research prospects in Europe.

Ahead of his talk at AAAS, Salzburger
said: ‘ERC grants allow you to estab-
lish your own line of research in a very
independent way. Usually running for
five years, they are seen as a gold
standard of excellence by European
universities and will give you the
freedom to concentrate on your
actual research, without many other
obligations.’

Between scuba diving, digging for
worms and writing scientific papers,
Prof. Salzburger shows how research-
ers can adapt to any environment
in order to achieve ground-breaking
science.

INTERGENADAPT

* Coordinated by Basel University
in Switzerland.

#* Funded under FP7 European Reseach
Council.

* http://erc.europa.eu/erc-stories/
if-darwin-could-have-scuba-dived

* Project website:
http://evolution.unibas.ch/salzburger/
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of forest fires and quicker response.

ening problem worldwide. Not

only did they cause over 3000
deaths in Europe in 2007 alone, they
cost developed countries affected by
them approximately 1% of their
gross domestic products (GDPs). Fires
also cause about 20% of total car-
bon dioxide (CO,) emissions.

To address this, the EU funded the
FORFIRE (System for highly reliable,
cost effective, early detection and
accurate localisation of incipient for-
est fires) project. It united partners
from six European countries and ran
for 30 months to November 2011.
Since firefighting success depends on
response time, the project’s goal was
to develop an autonomous and reli-
able fire early-detection system.

I:orest fires are a large and wors-

The resulting system is essentially a
special camera. It scans patches of
forest, searching for the electromag-
netic wavelengths characteristic of
flames (vacuum UV (VUV) at around
200 nanometres). This band is impor-
tant because, while the Sun is a pow-
erful source of these wavelengths, all
of this energy is absorbed by the
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FOREST FIRE DETECTION WITH
FLAME-SENSITIVE CAMERAS

A new camera system only detects the ultraviolet (UV) light of flames. This development means automatic detection

Earth’s atmosphere. Thus, levels
detectable on the ground can only
mean a fire and not any other source.

Effectively, the VUV sensor can only
detect fires and is blind to all other
emissions. This helps greatly reduce
false alarms. The ultrasensitive cam-
era surveys a wide area, and when it
detects a source of VUV it precisely
calculates the position and alerts an
operator. To further reduce the risk of
false alarms, the project’s camera
superimposes a conventional visible-
light picture over the VUV image,
enabling confirmation by the
operator.

FORFIRE developed the design for a
cost-effective prototype meeting
these and other demanding technical
specifications. First, the project
selected the best materials for indus-
trial manufacture of the sensor. The
design and manufacture of the pro-
totype advanced the state-of-the-art
in detector technology. The result was a
sensor vastly more sensitive than
any competitor product, with a 1 km
effective range. FORFIRE also developed
the necessary position-calculation

algorithms and a special electronics
readout system for the operator.

“The result was a
sensor vastly more sensitive
than any competitor product,
with a 1 km effective range.”

Project partners estimated the poten-
tial market for the product as exceed-
ing EUR 800 million per year. The
technology is also applicable to
industrial applications. Rapid fire
detection means they can be more
quickly extinguished, reducing their
human and economic toll.

FORFIRE

* Coordinated by Lightwave Optics
in Ireland.

* Funded under FP7 SME.

* http://cordis.europa.eu/result/brief/
rcn/12393_en.html

* Project website:
http://forfire.phys.uoa.qgr/

FACTORS AFFECTING MYCOTOXIN PRODUCTION

Annually, about 25% of food crops are globally
contaminated by fungal toxins (mycotoxins) and
their consumption causes acute and chronic
diseases in humans and animals. Natural and
synthetic food-grade preservatives inhibit mould
(fungus) formation but the role of the environment
in their inhibition efficacy is poorly understood.

he EU-funded ANTIFUNGALVSMYCOTOX (Mechanism
Tof action of anti-fungals against mycotoxigenic spe-

cies: from molecular to phenotypic efficacy) project
studied the effectiveness of varied concentrations of potas-
sium sorbate, butylated hydroxyanisole (BHA), natamycin
and tebuconazole on preventing moulds in different envi-
ronmental conditions. The effects of these food-grade anti-
fungal compounds were assessed at different growth
stages of key mycotoxin-producing fungi such as Fusarium
and Aspergillus.

Project members used state-of-the-art techniques like
reverse transcription polymerase chain reaction (RT-PCR),
mycotoxin microarray, confocal microscopy and flow
cytometry for measurements and toxin phenotyping. The

data results were integrated using bioinformatics methods

that included projection to latent structure (PLS), principal
component analysis (PCA) and neural networks (NNs).

osky, Thinkstock
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Researchers developed a novel Bioscreen C system for auto-
mated turbidimetric measurements of filamentous moulds to
study fungal behaviour on exposure to antifungal compounds.
The lethal doses of 50% and 90% (LD50, LD90 respectively)
for these compounds were assessed to study different drug
concentration effects. This technique also made it possible to
extract and quantify the mycotoxins as well as the fungal
mycelium for gene expression experiments.

Scientists successfully developed a technique to analyse
the production of the mycotoxin type-A trichothecenes in
oat-based media. A bead beating system, along with a
semi-automated purification technique, was developed for
rapid extraction and purification of fungal RNA.

In vitro and in vivo study outcomes revealed that certain drug
concentrations could actually stimulate fungal growth instead
of inhibiting mycotoxin production. The response of Aspergillus

flavus spores to selected antifungal drugs was tested under
different environmental conditions with only BHA at high con-
centrations proving effective. The mixed growth model is
being modified to assess the effect of more environmental
factors on mycotoxin production and fungal growth.

Highly successful ANTIFUNGALVSMYCOTOX outcomes have
led to an unprecedented understanding of fungal response to
different drugs in varying concentrations and environmental
conditions. These impressive developments have been pub-
lished in several peer-reviewed journals.

ANTIFUNGALVSMYCOTOX
* Coordinated by Cranfield University in the United Kingdom.
* Funded under FP7 Marie Curie Actions.
* http://cordis.europa.eu/result/brief/rcn/12425_enhtml

FASTER ANALYSIS OF POLLUTED SOIL
AND GROUNDWATER

There is a growing understanding
that our natural resources should
be kept unspoiled and that
polluted soil and groundwater are
unacceptable. As part of Europe’s
commitment to environmental
protection, an EU-funded initiative
developed a fast and reliable
method for analysing contaminated
sites.

nvestigating contaminated sites has

traditionally involved the drilling of

vertical holes through the soil profile
and collecting samples for analysis.
This technique is both time consuming
and expensive, and additional data
requires new boreholes. These draw-
backs were addressed by an
EU-funded initiative that has devel-
oped an advanced in situ technique.

The MICCS (Methodology for fast and
reliable investigation and characteri-
zation of contaminated sites) project
developed a more advanced method
for identifying contaminants that was
both fast and dependable. Researchers
used new probe technology with
highly sensitive volatile organic com-
ponents and combined them with
improved ground-penetrating radar
(GPR) techniques.

MICCS’ probe system was designed
for use in fast sonic drilling, which
required an innovative high-tech
design that protects components in
the sensor probe. The probes can be
used for collecting soil samples or for
direct physical/geotechnical investiga-
tion, or for collecting samples of
porous air through membranes placed
on the probe.
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Sensor measurements and the GPR
provided more accurate and faster
online data for polluted sites com-
pared to the conventional method of
drilling. Project partners also devel-
oped software for controlling the
MICCS probe, logging results, visualis-
ing the online sensor results on screen
and calculating concentrations of
pollutants.

The combined data collated and pro-
cessed using the MICCS system can be
used to draw a more precise picture of
the contaminated site as a whole. This
is thanks to the sensor measure-
ments, which provide more precise
data input through chemometric analy-
sis, giving a sound basis for better
decision making.

Furthermore, the investigation method
is easier and quicker to use than cur-
rent investigation methods, hence it is
more cost effective. Therefore, MICCS
outcomes will help protect the natural
environment and human health and
well-being through a speedier and
cheaper implementation of remedia-
tion techniques.

MICCS
* Coordinated by DGE Group in Denmark.
* Funded under FP7 SME.
* http://cordis.europa.eu/result/brief/
rcn/12402_en.html

* Project website:
http://www.miccs.eu/
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EU-FUNDED
PROJECT TO

TAKE BIOMETRIC
SECURITY SYSTEMS
TO THE NEXT LEVEL

In recent years we’ve seen face, voice and
fingerprint identification software move from
sci-fi films into real life affordable devices, such
as smartphones and tablets. The TABULA RASA
consortium has set out to identify just how well
this new software works.

iometric security systems are
Bessential, in particular against

the growing phenomenon of
‘spoofing’, i.e. using everyday materi-
als such as make-up, photographs and
voice recordings to subvert or directly
attack biometric systems.

Biometric systems have proven to be
one of the most efficient security
solutions available today. However,
some biometric sensor vulnerabilities
still exist, including some which have
been well publicised in the inter-
national media. The TABULA RASA

(Trusted Biometrics under Spoofing
Attacks) consortium comprises
12 different organisations across
seven countries that have worked
together over a period of three years
to research as many vulnerabilities as
possible, to develop countermeasures
accordingly and ultimately a new
breed of safer biometric systems.

In the course of its research, TABULA
RASA hosted a ‘Spoofing Challenge’,
which invited researchers from around
the world to develop attack plans
and to attempt to deceive various

N

biometric systems. Participants showed
that there are many different and
creative ways to attack the systems.
The most innovative attack proposed
during this challenge used make-up
to spoof a 2D face recognition system
and succeeded in being recognised
as the victim. Other contestants used
well-known attacks such as photo-
graphs, masks or fake fingerprints
(‘gummy fingers’) to spoof the sys-
tems successfully.

Dr Sébastien Marcel, coordinator of
the TABULA RASA project, said: ‘It
would have been impossible to con-
duct such large scale research and to
collaborate with so many EU partners
without the investment from the
European Union. As well as more
secure devices and information, the
improved software will offer quicker
logins to IT equipment and faster,
more accurate border control and
passport verification. We believe that
many different organisations will be
interested in our research including
technology companies, post offices,
banks, manufacturers of mobile
devices or online service providers.’

The EU invested EUR 4.4 million in the
TABULA RASA project, which was used
alongside a EUR 1.6 million invest-
ment by the consortium to carry out
the extensive research and testing
involved.

The TABULA RASA research project
has made an extensive list of possible
spoofing attacks, evaluated the vul-
nerability of biometric systems to
such attacks and developed counter-
measures that for instance detect
signs of ‘liveness’ (e.g. blinking,
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perspiration) and improve security of biometric systems.
TABULA RASA has already transferred five of these coun-
termeasures to companies. This in-depth knowledge about
spoofing attacks allows European industries to maintain
their leadership by improving conception of future spoof-
proof biometric sensors, thus opening up the huge poten-
tial of biometric technology.

The project is expected to create jobs within the European
SME sector as the results are integrated into commercial-
ised solutions. For example, KeyLemon, a Swiss based
start-up, has integrated a face recognition software coun-
termeasure developed by TABULA RASA into a final prod-
uct. The expertise developed in the TABULA RASA project
helped KeyLemon to secure an investment of USD 1.5 mil-
lion, creating jobs within the company. Morpho (Safran), the
world leader in biometric solutions, is also deeply involved,
bringing its invaluable expertise and market vision to the
consortium.

Ryan Heath, European Commission spokesman responsible
for the Digital Agenda and digital technologies, said: ‘Many
of us keep personal and confidential information on our
smartphones and tablets, so we need to have confidence
that we can fully rely on these biometric tools. The European
Commission is pleased with TABULA RASA’s success so far.
No other research group has achieved such advanced
results in biometrics to date.’

TABULA RASA

* Coordinated by IDIAP in Switzerland.

#* Funded under FP7 ICT.

* http://ec.europa.eu/research/infocentre/article_en.cfmeid=/
research/headlines/news/article_14_01_21_en.html&item=Al
(&artid=31539&caller=AllHeadlines

* Project website:
http://www.tabularasa-euproject.org/
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OPTIMISING THE BENEFITS OF DIGITAL

LIBRARIES

New software solutions make searching digital libraries easier and more productive.

digital library is any computer-
Aised system that distributes

digital content to a community
of users. Most digital libraries have
twin functions of storing and preserv-
ing content, and delivering it to end
users. These may be humans or other
software applications.

Often, however, digital libraries utilise
modern technology incompletely,
imposing bottlenecks and inefficien-
cies on their potential use. Semantic
web technologies offer solutions by
improving searchability for humans
and assisting software to track con-
nections and links. These relatively
new technologies have yet to be

adopted fully by the digital library
market.

One EU-funded initiative aimed to
support European small and medium-
sized enterprises (SMEs) by helping
them improve their services through
semantic web technologies. The
SEMLIB (Semantic tools for digital
libraries) project was a collaboration
between one Irish and one Italian uni-
versity and four SMEs. It began in
2011, securing funding for 24 months.
Its three main goals included develop-
ing software tools that facilitate
export and republishing of metadata,
exploiting the republished metadata,
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and using it to improve searching and
browsing.

The collaboration resulted in two new
software tools. The Pundit web annota-
tion system allows users to annotate
web pages and to link those notes to
other web pages or web objects. This
creates a network of linked web objects,
a potentially valuable resource showing
connections and structure in apparently
unrelated objects. It may, for example,
be used as an individual or collabora-
tive research tool, drawing together
snippets of related information from
various web sources. Pundit is open-
source software. SLDR is a linked data
recommendation system. It is essen-
tially a database of related objects
which uses semantic engines to recom-
mend additional similar content. The
system will extrapolate intelligently
from input search terms to suggest
other terms similar to what the user
intended.

The SEMLIB project achieved its aims
and has implemented its software
tools as demonstrative applications
for four European SMEs. The software
brings clear advantages to these SME
contexts and helps improve their
services.

SEMLIB
* Coordinated by Net7 in Italy.
* Funded under FP7 SME.

* http://cordis.europa.eu/result/brief/
rcn/12224 enhtml
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EASY ROAD TO HIGH-TECH BUSINESS

INNOVATION

An online tool for business support in the
electromechanical field that promises to enhance
innovation has been successfully tested and
launched.

mall and medium-sized enterprises (SMEs) in the elec-
S tromechanical sector play an important role in further-

ing European industry. These companies, however,
must always remain at the cutting edge of technology and
must constantly innovate in order to remain competitive.
The EU-funded project TECH-IT-EASY (IT Tool to support
SMEs in systematic innovation, based on consolidated
methodology and innovation knowledge domain structured
through specific ontologies) developed a solution to
reinforce this objective.

Based on ontologies that represent the SME market, the
project created a toolbox comprising a robust information
system to organise and define SME technology products in
specific industrial contexts. This will enable the exploitation
of additional knowledge regarding technology innovation,
analysing digital information from within the enterprise,
from information providers and from the web. The technol-
ogy also involves a support tool that guides users through
the innovation process, linking a product’s technology sys-
tem to different knowledge sources and trends in
evolution.

To achieve its aims, the project team conducted a detailed
analysis of the innovation and market domain of SMEs. It
combined different process methodologies with informa-
tion technology to advance innovation processes, establish-
ing a collaborative environment that enables different
users to work together.

The project team successfully tested and developed a
comprehensive information system and software tool
that demonstrated its ability to support the innovation
process in SMEs. The system features different modules
that can, for example,
conduct a market analy-
sis or undergo searches
for patents. The tool can
also identify what parts
of a product are redun-
dant and can document
market trends.

These results have been
disseminated to stake-
holders in different
European countries, as
well as through newslet-
ters and online. Once the
outcomes are taken up by companies in the electrome-
chanical field, their innovation potential is bound to
increase. This will give the European electromechanical
industry a very welcome boost during these challenging
economic times.

TECH-IT-EASY

Coordinated by Tacore in Spain.

Funded under FP7 SME.
http://cordis.europa.eu/result/brief/rcn/5797_en.html

ROBOTS TO HELP MAINTAIN OFFSHORE

INFRASTRUCTURE

New robotic equipment shows
much promise in advancing the
maintenance of critical offshore
oil infrastructure in Europe and
thus enhancing its safety.

healthy oil and gas infrastruc-
Ature in Europe is crucial for the

economy, representing a chal-
lenge that involves optimal mainte-
nance of process plants, pipelines and
other crucial components. Maintaining
offshore infrastructure can be
achieved by exploiting technology
such as non-destructive testing (NDT)
techniques and robots deployed
through remote operating vehicles
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“The project created a
toolbox comprising a
robust information
system to organise
and define SME
technology products in
specific industrial
contexts.”

(ROVs). This was the aim of the
EU-funded SUBCTEST (Development
of novel Non-Destructive Testing
(NDT) techniques and autonomous
robots to be deployed by Remote
Operating Vehicles (ROVs) for the

sub-sea inspection of offshore struc-
ture welds) project.

Currently, little routine NDT is con-
ducted on critical sub-sea welds in
offshore assets. Available solutions
do not operate below 30 metres in

depth, relying instead on dangerous
diving missions. A more compact class
of ROVs envisioned by the project
aimed to overcome limitations posed
by the size and weight of NDT equip-
ment. Specifically, SUBCTEST worked
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on developing an ROV-deployable
platform for three NDT methods,
namely alternating current field
measurement (ACFM), phased-array
ultrasonic testing (PAUT) and long-
range ultrasonic testing (LRUT).

“Available solutions
do not operate below
30 metres in depth.”

This technology would enable
improved inspection of sub-sea struc-
tures such as braces, nodes, risers,
mooring chains and flow lines, detect-
ing external cracks, defects, corrosion
and fatigue. To achieve this objective,
the project team worked on reducing
the mass of the manipulator that

carried the ACFM, PAUT or LRUT trans-
ducers and/or sensors so that they
could be deployed by an observation-
class ROV. Efforts involved maintain-
ing buoyancy of the equipment and
developing cost-effective design such
as the use of a simple games control-
ler to operate the LRUT manipulator.

Another important achievement
involved designing a smart ACFM
manipulator using a saddle that gives
170-degree coverage around pipe
circumference. The team also simu-
lated ROV deployment on an offshore
platform to ensure reliability of
the system. Software and firmware
enhancements improved performance
of the rover and its components.

All these achievements have led to
the development of a viable platform
for ROV-deployable NDT systems that
can be used to detect corrosion and

cracks in offshore infrastructure.
Much exploitable knowledge has
emerged in this area from the project
as well as a business plan to commer-
cialise the platform. If the technology
is exploited, it will increase the safety
and efficiency of Europe’s critical
offshore industry, as well as minimis-
ing precarious diving maintenance
missions.

SUBCTEST

* Coordinated by TWI Limited
in the United Kingdom.

* Funded under FP7 SME.

* http://cordis.europa.eu/result/brief/
rcn/12389_en.html

* Project website:
http://www.subctest.com/

HOPPING AROUND WI-FI NETWORKS

European researchers have developed a novel
transport scheme for multi-hop wireless networks
(MWNs). Much-needed applications will be used in
areas such as emergency services and public safety
systems.

ulti-hop wireless networks consist of several con-
secutive, wireless hops. This new architecture

enables a number of new information and commu-
nications technology (ICT) applications while improving the
performance of existing ICT services.

However, a new architecture requires new approaches to
operate efficiently. Meeting this need was the aim of the
EFFICIENTMULTIHOP (Scheduling, routing and transport
challenges in multi-hop wireless networks) project, funded
by the EU.

The main project goal was to address the architectural and
design challenges of MWNs. It also set out to implement
and assess the performance of transport schemes regard-
ing congestion control and rate allocation.

By using formal theory and computer simulations, the pro-
ject established that the performance of the current stand-
ard link scheduler is very close to optimum. During
EFFICIENTMULTIHOP, the team also designed and imple-
mented a novel transport scheme with very desirable
features.

Advantages of the new system include the fact that no
modifications are required to the transmission control pro-
tocol, the internet protocol or the media access control. In
addition, despite its simplicity, the new technique is on
average within 10 % of the max-min optimal allocation.

Now completed, the project also designed a method that
predicts the current level of network connectivity and
allows nodes to select the right routing protocol to be used
each time. This approach improves the performance and
robustness of such networks.
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Furthermore, the project enabled MWNs to achieve the
required performance needed for many practical services
to run on such networks. These include a wide range of
vehicle, military, environmental and disaster recovery
applications.

EFFICIENTMULTIHOP

* Coordinated by the Athens University of Economics
and Business in Greece.

* Funded under FP7 Marie Curie Actions.
* http://cordis.europa.eu/result/brief/rcn/12329_en.html
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NEW OPTICAL TRANSMISSION FOR SATELLITE

TV AND INTERNET

EU-funded scientists developed previously lacking
low-cost fibre optics to deliver DVB satellite TV signals
to multiple locations in homes. The system also sports
optical Ethernet for Internet connectivity.

onventional broadcast TV that sends its radio wave sig-
Cnals via a powerful antenna to smaller ones at residences

has been largely replaced by direct-broadcast satellite
(DBS) TV. Satellite TV relies on the transmission and reception
of signals from satellites orbiting the Earth. Currently, the sig-
nal received at the satellite dish is carried to individual view-
ing locations within a building via coaxial cables.

The introduction of satellite receivers with multiple tuners
requiring multiple cables to reach the set-top boxes (STBs)
brought with it a significant increase in installation cost, time
and disruption, particularly in multi-dwelling units (MDUs).
Fibre optic cables have been successfully used in many such
cases but cost is still prohibitive for single-family homes
(SFHs). The EU-funded project OPTOSAT (DBS LNB-STB optical
fibre transmission link) designed, built and tested a prototype
demonstrator for that purpose using low-cost optoelectronic
components.

The system uses four separate fibre optic cables for four sat-
ellite bands to reduce costs associated with separating the sig-
nals at the receiver. The fibres are then housed within a single
cable assembly. Scientists added an optical Ethernet data

network for full integration of satellite TV with very high band-
width home networking and future high-quality communica-
tion at low cost. Prototype receiver and transmitter modules
were also produced, the former of which was integrated into
a standard satellite receiver for an STB with optical-only input.
Two separate field trials demonstrated that the system suc-
cessfully delivered a full set of channels from a satellite dish
to multiple locations within the home and also provided
Ethernet connectivity among locations.

Thus, the components conventionally used for transmission of
digital signals worked admirably in the transmission of ana-
logue satellite TV. In addition, internet protocol (IP) data con-
nectivity can facilitate not only internet connection but also
data streaming from one location to another. OPTOSAT tech-
nology for cost-effective distribution of direct video broadcast-
ing satellite TV signals is expected to be met with widespread
interest and to generate novel products not currently covered
by the range of availabilities.

OPTOSAT
#* Coordinated by Global Invacom in the United Kingdom.
* Funded under FP7 SME.
* http://cordis.europa.eu/result/brief/rcn/12376_enhtml

* Project website:
http://www.optosat.eu/

SOFTWARE TRAINING: LEARN BY DOING

A new system embeds training
and certification modules into
normal software applications.
Users can easily switch from
training to using, meaning more
natural and effective learning.

oftware training has been around
since software began. However,

effective training comes from
a learn by doing approach, typically
absent in training to date. Now soft-
ware can be taught efficiently as an
everyday tool.

This is what the EU funded the
ELEVATE (Integrating pedagogically-
documented, value-added E-training
add-ons in commercial software prod-
ucts of European software SMEs) pro-
ject to develop. The project ran for
24 months and is now concluded. The
project concept was to embed training
modules into various off-the-shelf
software applications. The modules
would demonstrate the software as
used in real contexts and the modules
would be created according to innova-
tive teaching techniques. This combi-
nation is expected to result in more
effective training.

ELEVATE’s concept treats software as
an everyday tool and allows the
trainee to switch between training and
actual use modes at any time. The
system also includes various levels of
certification of the training outcome.
The system consists of three compo-
nents: the interactive interoperability
layer, an intelligent personalised
trainer, and training, evaluation and
certification.

Additional project goals included
validating its results by developing
prototypes specific to small and
medium-sized enterprises (SMEs), as
well as promoting the uptake of such
prototypes. The project met these
aims.

Via numerous complex technical
steps, the project developed an inno-
vative training/certification environ-
ment integrated into the application
being taught. This effectively accom-
plished the training objectives.
ELEVATE developed such modules for
three pre-selected software applica-
tions, which have been successfully
validated. The work constitutes five
exploitable assets.

The project’s dissemination activities
centre on promotion of its system
concept. This is the capability of SMEs
to develop, alone or with limited assis-
tance, their own training materials
based on ELEVATE'’s tools. This con-
cept provides options for systems
analysis of the software to be taught
and for various training methodolo-
gies. Further dissemination activities
included face-to-face meetings and
academic workshops, as well as aca-
demic publications. The project pro-
moted itself using general news
media, via web presence and email
delivery, and through non-academic
meetings targeted at SMEs and other
potential customers.

The consortium’s work is expected to
yield better training outcomes, includ-
ing improved SME productivity and
independence.

ELEVATE

* Coordinated by CAS Software
in Germany.

* Funded under FP7 SME.

* http://cordis.europa.eu/result/brief/
rcn/12368_en.html


http://cordis.europa.eu/result/brief/rcn/12376_en.html
http://www.optosat.eu
http://cordis.europa.eu/result/brief/rcn/12368_en.html
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UV-LEDS LOWER COST
OF WATER PURIFICATION

New technology for water purification has been developed based
on UV-LED and photocatalysis. The water purification device is the
work of a research programme which brought together a group of
SMEs (small and medium-sized enterprises) and the Cork Institute

of Technology.

research scientist at the

University of Ulster, explained
how the system works: ‘We load the
glass spheres into a little housing. We
then use the LED and we shine UV
radiation onto the titanium dioxide
coating. The water passes from the
fish tank to the reactor, it travels
round the spiral over the coated tita-
nium dioxide beads and back through
the pump in the fish tank.’

Patrick Dunlop, a photocatalysis

UV irradiation is commonly used for
water purification as such rays kill
many bacteria and viruses. However,
the mercury lamps used are not envi-
ronmentally friendly, as they leave a
very large carbon footprint, and are
costly to run.

Under the AQUA-PULSE (Photocatalysis
with UV LED sources for efficient water
purification) project, researchers from

the Cork Institute of Technology
worked on UV-LED lamps. Firstly, they
needed to characterise the UV wave-
lengths and decide on which ones to
use for the process.

Researcher at the Centre for Advanced
Process and Photonics Analysis at
Cork Institute of Technology Liam
Lewis described how the group tack-
led this aspect.

‘The light comes out of one device,
down to the fibre and into a detector,
he said, explaining how the detection
equipment works.

‘From the detector, we get an image
displayed on the screen, which tells us
about the intensity and distribution of
the light that comes from the LED. We
can use that detail and that data to
characterise the device. We can use it
to operate at an efficient level and

that tells us about the inputs we need
for different models when we model
the reactor itself,’ said Lewis.

Natalia Rebrova is a computer model-
ling specialist at the Cork Institute of
Technology.

‘We modulate the intensity of the UV
light. We measure the quantity of
beams which arrive on the surface to
optimise the distance between the UV
source and the dish. The speed of the
chemical reaction depends on the
intensity and spectrum of the UV light.
Therefore we can calculate at which
speed the water will be purified,
explained Rebrova.

LED technology is a growing trend.
One of the biggest increases in tech-
nology is in the field of UV, according
to the AQUA-PULSE project coordina-
tor Niall Bolster.

© oracul, Think'stock



“LED technology is ramping
up at a considerable rate.”

‘LED technology is ramping up at a con-
siderable rate. We're getting more and
more requests from people who are
currently not using LED technology but
are keeping abreast of the advances to
choose a moment in time where they
can bring the LEDs into their process
and into their application,’ said Bolster.

Photocatalysis is an effective way of
getting rid of low concentrations of
pollutants. UV irradiated TiO, is more
powerful than chlorine. When bacteria
travel to the surface of the catalyst
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they are killed by photocatalysis. A
reactor would preserve the environ-
mental balance in aquariums.

The method might be too expensive
for businesses at the moment, accord-
ing to chemical engineer and CEO of
Advanced Materials Jan Prochdzka.

‘The industrial solutions can very effi-
ciently clean high concentrations of
pollutants, but there is a certain level
which is very hard to remove, so this
is a field where photocatalysis is actu-
ally very useful.

‘We realised that the big companies
are not all that keen on this type of
cleaning as it might also be a little bit

too expensive; furthermore, it mostly
relates to a long-term activity,” said
Prochazka.

With this reactor, the group might
show how larger water purification
devices could be useful for big
companies.

AQUA-PULSE
* Coordinated by EPI-Light in Ireland.
* Funded under FP7 SME.
* Project website:
http://www.aqua-pulse.org/

00 )
* @« http://bit.ly/lesgdCJ

A STREAMLINED POWER SOURCE FOR SECURITY

SYSTEMS

Introducing a stackable-type power supply to
security and alarm systems could help enhance
their reliability and strengthen the industry. This
will also help to improve safety and security
standards in Europe.

require a complicated power supply fed by both alter-

nating current (AC) through the national grid and direct
current (DC) through chargeable batteries. This AC-DC con-
figuration is not very efficient in terms of cost and perfor-
mance, prompting technology developers to seek more
reliable alternatives.

The EU-funded project SECURITAC (High reliability, low cost,
stackable power supply for security systems) envisioned a
new kind of power solution to enhance the reliability of such
systems. It sought to support small and medium-sized enter-
prises (SMEs) that produce and install security systems by
reducing the burden of manufacturing, control, testing,
inventory and maintenance related to the AC-DC model.

|:rom fire alarms to intruder alarms, security systems

To overcome this challenge, the project team worked on
developing a unique stackable power supply module for
security systems in order to deliver the required total out-
put power of up to 260 watts. It defined specifications for
a stackable power supply system and developed technol-
ogy to convert the 230-volt mains input into 26-volt or
13-volt output. The work also involved studying, testing,
comparing and integrating both analogue and digital con-
trollers into security systems, with the pros and cons of
each being documented.

Progress was also made in developing a more sophisticated
battery charger, control functions and firmware, as well as
better fault detection. Moreover, the project team devel-
oped an electromechanical solution that stacks the newly
developed SECURITAC modules in an easy, cost-effective
manner using industry-standard connectors.

Overall, thanks to these outcomes and related cost savings
of up to 209%, the security systems industry is more likely
to remain competitive and keep its manufacturing in
Europe. The project partners have developed

© 36712489, Thinkstock

recommendations to exploit and market the technology,
helping to strengthen the EU as a key player in the field.
Lastly, beyond the commercial implications of the project,
the expected enhancements in security systems are set to
increase safety and security across the continent.

SECURITAC
#* Coordinated by CRIC in Spain.
* Funded under FP7 SME.
* http://cordis.europa.eu/result/brief/rcn/12366_en.html


http://www.aqua-pulse.org
http://bit.ly/1esgdCJ
http://cordis.europa.eu/result/brief/rcn/12366_en.html

research*eu results magazine N°31 / April 2014

INDUSTRIAL TECHNOLOGIES

BETTER TOOLS FOR
EUROPEAN FORGES

Lower production costs and higher volumes are
vital to the European forging industry. An EU-funded
project has developed innovative tool coatings to
help achieve this.
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small and medium-sized enterprises (SMEs), is stead-

ily being forced to reduce production costs and
increase production volumes as well as the quality of the
parts it produces. One opportunity to meet these challenges
is the use of innovative surface treatments to significantly
increase the lifetime of the forging dies used to give shape
to the forged products.

The European forging industry, which is dominated by

In the CURARE (Computer-aided laser surface treatment
and combined nitriding of forging dies with the objective
of a lifetime increase) project, funded by the EU, two expe-
rienced research performers linked up with seven SMEs
involved in parts manufacture from five EU countries.
They have developed surface treatments that can reduce
the overall cost of the dies through longer lifetimes. These

are based on improved deposition methods for thin, hard
nitride coatings on the dies that extend their use.

Project partners first designed an industrially applicable
machining system based on an automated five-axis diode
laser surface treatment. Diode lasers were chosen after
evaluating other laser sources. Flexible geometric machin-
ing strategies were then developed for the laser alloying
and dispersion process involved in applying the coating all
over the die. Layers of
tungsten carbide-cobalt-
chromium with a combined
plasma-nitriding process
gave the best results for
the abrasive wear resist-
ance of the dies.

Different process gases
and laser beam geometries
were investigated to
achieve the optimum thin-
film alloying process. The
partners then benchmarked
their process against exist-
ing nitride-coating technologies and demonstrated that
plasma nitriding has more rapid penetration than other
technigues. The industrial SME partners then tested coated
dies in their own production lines. These achieved a 50%
longer lifetime with a much improved geometrical stabil-
ity that enhances reproducibility in the final products. The
new process was found to be more economical for com-
plex tool and die geometries.

The CURARE automated surface treatment will boost the
competiveness of the partner SMEs and others through
lower costs and better product quality. The close and per-
manent cooperation with the European forging associa-
tion EUROFORGE and its national member associations
ensures a sustainable Europe-wide dissemination of these
new technologies for the benefit of industry.

CURARE

* Coordinated by Fraunhofer in Germany.

* Funded under FP7 SME.

* http://cordis.europa.eu/result/brief/rcn/12365_en.html

* Project website:
http://www.ipt.fraunhofer.de/en/Competencies/
processtechnology/Projects/Curare.html

ULTRASOUND IMPROVES RECYCLED

PLASTICS FLOW

“The new process
was found to be
more economical
for complex tool and
die geometries.”

Recycling of plastics has become
increasingly common throughout
the EU. Scientists have delivered
monitoring and control technol-
ogy to ensure that manufacturers
can reliably use waste to manu-
facture other products.

ithout highly efficient meth-
ods to separate post-con-
sumer plastic waste,

feedstock exhibits significant varia-
tions in physical properties and levels
of contamination. Scientists success-
fully addressed the batch-to-batch
variability in flow properties due to the
aforementioned issues with EU

funding of the project ULTRAVISC
(Sensor-based ultrasonic viscosity
control for the extrusion of recycled
plastics).

They exploited novel soft-sensor tech-
nology that essentially uses computer
algorithms to draw inferences from
process observations when the use of


http://cordis.europa.eu/result/brief/rcn/12365_en.html
http://www.ipt.fraunhofer.de/en/Competencies/processtechnology/Projects/Curare.html
http://www.ipt.fraunhofer.de/en/Competencies/processtechnology/Projects/Curare.html

hard sensors is not possible.
Information from the soft-sensor
monitoring technology is used to con-
trol the application of ultrasound to
alter the viscosity of materials in the
extruder. The system also used ultra-
sound to aid in filtering fine particu-
late contaminants. Process trials with
a variety of dies and both virgin and
recycled feedstock demonstrated the
ability of the technology to reduce vis-
cosity, maintain desired viscosity and
increase throughput.

research*eu results magazine N°31 / April 2014 | 3!

INDUSTRIAL TECHNOLOGIES

ULTRAVISC technology will enable
small and medium-sized enterprises
(SMEs) to exploit the full potential of
recycled plastic in the manufacture
of new products. The large number
of EU SMEs in the field can now
continuously monitor and control
the viscosity of extruded materials
to minimise waste while producing
higher-quality products. Better con-
trol has even opened the door to
new markets, including products
with thinner walls than previously

possible. As consumers continue to
recycle more and more plastic
materials, SMEs can now make
more use of it, increasing their com-
petitive position while preserving
natural resources.

ULTRAVISC

* Coordinated by Cherry Drainage Pipes
in the United Kingdom.

* Funded under FP7 SME.

* http://cordis.europa.eu/result/brief/
rcn/12372_enhtml

AUTOMATED ORBITING LASER BEAM MEETS
INDUSTRY REQUIREMENTS

EU-funded scientists developed a tailor-made laser welding system to accommodate the challenging
tube-to-sheet joints of large industrial heat exchangers. The technology has already received a warm
welcome from manufacturers facing intense competition.

he European industrial shell and
—|_tube heat exchanger market is

currently subject to intense com-
petition and facing challenges due to
rising metal and energy costs. The
welding process itself provides a large
window of opportunity to regain lost
ground. Replacing conventional weld-
ing procedures with automated laser
welding could increase product quality
and welding speed while decreasing
energy consumption. It requires over-
coming current challenges related to
compatibility with the large tube-to-
sheet joints and interference from
vibrations on the factory floor.

With input from industrial partners,
scientists developed the prototype for
a novel laser welding head tailor-
made for operations to produce large
industrial heat exchangers with EU
funding of the project ORBITAL
(Design, development and evaluation
of an orbital laser welding head).
Orbital welding for joining tubes
together has been around since the
1960s. In its current version, it
employs computer-controlled rotation
of a conventional welding gun around
the tubes to be joined (i.e. in an orbital)
with significant benefits over manual
welding. Employing lasers in orbital
welding under conditions of heavy
external vibrations and, further,
extending the process to cover the
joining of tubes to sheets are the
important contributions from the
ORBITAL project.

The ORBITAL system consists of the
orbital laser head, the industrial robot
on which it is mounted (the computer

ovider's image

numerical control (CNC) system), and
the coupling and positioning systems.
The laser head contains the lenses
that shape and guide the laser beam
to the workpiece. The control system
ensures high accuracy, high-speed
processing and real-time control. The
robot is coupled to the orbital head for
auto-centring of the welding head
when it enters the tube and for
enhanced accuracy and repeatability.
The positioning system is clamped to
the workpiece during welding and
innovative mechanical coupling blocks
vibration transmission from the work-
shop to the welding head.

Scientists successfully delivered the
required orbital laser welding system
for tube-to-sheet welds required in

the production of industrial heat
exchangers. Given the continued
growth of the European heat
exchanger market and the stiff
competition, ORBITAL technology is
expected to have significant impact on
EU manufacturers and the EU econ-
omy, although the unit cost including
installation is high.

ORBITAL

* Coordinated by AIMEN in Spain.

* Funded under FP7 SME.

* http://cordis.europa.eu/result/brief/
rcn/12364 _en.html

* Project website:
http://www.orbitalproject.eu/


http://cordis.europa.eu/result/brief/rcn/12372_en.html
http://cordis.europa.eu/result/brief/rcn/12372_en.html
http://cordis.europa.eu/result/brief/rcn/12364_en.html
http://cordis.europa.eu/result/brief/rcn/12364_en.html
http://www.orbitalproject.eu
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HOW MICROBES SPREAD
INSIDE SPACECRAFT

Manned spacecraft need effective biocontamination control
measures. An EU-funded initiative addressed this requirement by
modelling the threat of biocontamination in an enclosed space.

or in vehicles, therefore it's not surprising that bio-

contamination in enclosed areas is an important
health issue. This is particularly true on manned space
flights where biocontamination can present a risk to
both the crew and onboard equipment.

People spend more than 90% of their time indoors

The BIOSMHARS (Biocontamination specific modelling in
habitats related to space) project developed and tested
a mathematical model for predicting the transportation
of bioaerosols in a closed environment and the spread
of biocontamination. The initiative’s aim was to create a
tool for predicting the dispersal of the airborne microbial
contamination.

Researchers predicted airflow and temperature distribu-
tion and also took into consideration different types of
human bioaerosol emissions. A 3D computational fluid
dynamics (CFD) model was also developed to reflect
normal gravity. The model will be improved in the future
to reflect microgravity conditions.

Project partners conducted a review of current proce-
dures related to biocontamination in spacecraft and dis-
covered that there was a need for further improvements
in engineering systems. A reliable model for predicting
bioaerial distribution in closed habitats was used to test
habitat design and to develop adequate monitoring
and prevention procedures for airborne microbial
contamination.

Strains of microorganisms isolated from samples
retrieved from the International Space Station (ISS) were
used in studies and included the fungus Penicillium

expansum and two bacteria, Staphylococcus epidermidis
and Bacillus subtilis. The purity of the generated bio-
aerosols was examined together with their stability,
source strength and size distributions.

A model was established that showed airflow in a con-
fined space, the generation and dispersion of microbial
contaminant, and its deposition on surfaces. Calibration
of the model was carried out at the BIOS-3 closed eco-
system facility in Krasnoyarsk, Russia, as an analogue to
the ISS to enable it to be adapted to a real spacecraft.

The study of the complex phenomena of microbial dis-
persion through air and deposition onto surfaces in a
confined environment will also be of value in hospitals,
aircraft and the pharmaceutical and food industries. The
project therefore provided valuable information for
reducing the bio burden and contributed to clean room
design and quality control, including pharmaceutical
plants.

BIOSMHARS
* Coordinated by Medes in France.
* Funded under FP7 Space.

* http://cordis.europa.eu/result/brief/
rcn/12407_en.html

* Project website:
http://www.biosmhars.eu/
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NOVEL COMPOSITES ENHANCE
RADIATION SHIELDING

Governments and businesses invest a tremendous amount of money and time in
developing the sophisticated electronics aboard space systems. EU-funded scientists
are developing enhanced lightweight shielding to protect those assets.

pace radiation can damage sili- accumulated in the satellite taking  enhancing the capacity to explore and
Scon components, putting valua-  into account the properties of the exploit space. Models and simulations
ble equipment, mission success  composite materials. Models enabled  to enhance understanding of compos-
and even lives, in the case of manned  the evaluation of structural and elec-  ite behaviour related to radiation

missions, in jeopardy. To avoid such  trical characteristics of onboard  transmission are expected to remove
situations, scientists enclose space instrumentation within the housing/  the final obstacle to widespread
electronics in high-strength materials  shield. Scientists have optimised  jmplementation of composites in
that attenuate radiation. EU-funded  shielding designs and models based  space. They will no doubt facilitate
researchers are developing novel  on results from the first tests, and  solutions in energy, health and related
lightweight composite materials with oW instrumentation has been '

improved shielding performance  gefined in preparation for the second
under the SIDER (Radiation shielding ;14 final round of testing.

of composite space enclosures)

markets as well.

project. SIDER composites with enhanced SIDER
shielding performance will have Coordinated b i i

) . . y Tecnalia in Spain.
Emdplov(;flg both computer S|mhulat|ons major impact on the competitiveness Funded under FP7 Space.
f::/e;s :'lcit:qontt\szts‘ogifslzrioii;a{i of EU composites manufacturers and http://cordis.europa.eu/result/brief/
improvged cogmposi'?es The first Uses the EU space industry. Reducing pay- rcn/9638 enhtml

- ’ i load weight significantly reduces Project website:

nanomaterials and the second incor fuel costs and thus operating costs, http://www.sider-project.eu/

porates a tungsten (high-density)
foil into a carbon fibre-reinforced
plastic (CFRP).

Radiation conditions vary depending
on altitude and inclination, so scien-
tists conducted simulations of both
low Earth orbit (LEO) and geosynchro-
nous Earth orbit (GEO) satellites.
Simulation results were well in line
with experimental data from the first
round of radiation tests and demon-
strated improved performance of
the new composites compared to
aluminium.
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Partners also developed an analytical
modelling tool to estimate radiation
doses, the intensity of single ionising
events and the internal charge

“SIDER composites with
enhanced shielding
performance will have
major impact on the
competitiveness of EU
composites manufacturers
and the EU space industry.”



http://cordis.europa.eu/result/brief/rcn/9638_en.html
http://cordis.europa.eu/result/brief/rcn/9638_en.html
http://www.sider-project.eu
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MAKING SPACE FOR NEW SATELLITES

WITH THE HELP OF SOLAR SAILS

Abandoned decommissioned satellites and upper stages of multi-stage rockets are a
growing threat to in-service spacecraft. EU-funded scientists are developing a mini
solar sail for drag deorbiting to solve the problem.

ncontrolled growth of orbiting
U space debris poses an increas-

ing risk to present and future
space missions. EU-funded scien-
tists working on the project DEORBIT
SAIL (Deorbiting of satellites using
solar sails) are providing a low-cost
and effective deorbiting solution.

“A potential market
of 2000 deorbiting
devices.”

The system is designed as a
3U CubeSat of less than 500 kg,
where a CubeSat or cubic satellite
has dimensions 10 x 10 x 10 cm?
and the 3U version has one dimen-
sion of 30 cm. It is designed to
deorbit space objects in low Earth
orbit (LEQ), the area up to around
2000km above the Earth. The
DEORBIT SAIL system is expected to
be useful for drag deorbiting up to
1000 radiation pressure above that
height.

Based on modified solar sail tech-
nology, the solution comes in the
form of a 4 x 4 m square consisting
of four triangles supported by four
relatively stiff structural booms.
Deorbiting will be accomplished by
drag on the deployable sail. The
device will be complete with atti-
tude determination and control as
well as a communications link to a
ground station.

Last year, scientists manufactured
and tested both payload sub-sys-
tems, namely the deployable sail
and the attitude and control system.
Considerable effort has been
devoted to the volume requirement
in which the electronics, sail and
booms must be accommodated.
Having successfully tested the
three-axis control system, the boom
deployment system and the large
cantilevered deployable solar pan-
els, the team is now designing the
flight model. Researchers are work-
ing towards the launch of the
DEORBIT SAIL satellite and orbital
operations which will enable data

collection and optimisation of final
designs.

Recent estimates suggest that over
1000 satellites will be launched in
the next nine years. Together with
their launch vehicles, they represent
a potential market of 2 000 deorbit-
ing devices.

Space law is imposing strict regula-
tions on end-of-life obligations for
satellite operators. DEORBIT SAIL is
thus expected to make an important
contribution to the competitiveness
of satellite manufacturers and
operators in addition to its obvious
benefits in terms of protecting valu-
able space assets for all.

DEORBIT

Coordinated by the University of Surrey
in the United Kingdom.

Funded under FP7 Space.
http://cordis.europa.eu/result/brief/
rcn/10046_en.html

Project website:
http://deorbitsail.com


http://cordis.europa.eu/result/brief/rcn/10046_en.html
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EVENTS

MAY

0508

Athens, GREECE

CONFERENCE

SECOND
INTERNATIONAL
CONFERENCE ON
HEALTH AND SCIENCES

The Second International Conference on
Health and Sciences will be held from
5 to 8 May 2014 in Athens, Greece.

The event will bring together scholars,
researchers and students from all areas
of health and medical sciences and
related disciplines. Following a welcome
and opening remarks, the first two days
will consist of a number of sessions,
where academics and researchers will
have a platform for exchanging ideas in
research and discussing future
developments. Over the next two days,
attendees will have the opportunity to
go on a cruise and visit Delphi.

It is being organized by the Athens
Institute for Education and Research
(ATINER). The basic registration fee is
EUR 300, which covers access to all the
sessions as well as lunch on the first
two days.

For further information, please visit:
http://www.atiner.gr/healthsciences.htm

ENASE 2014

9" international Conferen Evaluation of

Novel Approaghes Engineering

Paris, FRANCE

MAY

20022

Gateshead, UK

CONFERENCE

INTERNATIONAL
CONFERENCE ON
ENVIRONMENT AND
RENEWABLE ENERGY

The ‘International Conference on
Environment and Renewable Energy’
(ICERE 2014) will be held from 7 to
8 May 2014 in Paris, France.

The conference aims to promote
environmentally safe and economically
sustainable renewable energy
technologies, as well as to create a
theoretical basis for the utilisation of
renewable energy sources. It is a
platform for scientists and practitioners
to exchange new ideas in this field.

Conference topics will include climate
change, wind and solar energy
technologies, biomass industries, waste
to energy processes, heating and cooling
applications, energy savings in buildings
and renewable energy economics.

For further information, please visit:
http://energy.conference-site.com/

28)30

CONFERENCE
‘THINKING DIGITAL’

An event entitled ‘Thinking Digital’ will
be held from 20 to 22 May 2014 in
Gateshead, UK.

Most areas of our lives have gone
digital. From e-health applications to
one-click transactions, the digital
revolution has made time-consuming
activities efficient and complex
procedures seamless.

This conference focuses on the future of
digital technology. Areas of discussion
include digital innovation, technology
design in addition to digital media and
mobile.

The event will bring together application
developers, entrepreneurs and engineers
to share ideas, novel designs and foster
cross-field collaborative relationships
in forming perspectives of the future
of digital technology.

For further information, please visit:
http://www.thinkingdigital.co.uk/

Ninth International Conference on Evaluation
of Novel Approaches to Software Engineering

THE NINTH INTERNATIONAL CONFERENCE
ON EVALUATION OF NOVEL APPROACHES
TO SOFTWARE ENGINEERING (ENASE 2014)
WILL BE HELD FROM 28 TO 30 APRIL 2014
IN LISBON, PORTUGAL.

Over the past 10 years, smart ICT applications and operating systems
have added a new dimension to the discipline of software engineering.

In a series of workshops and demonstrations, this conference aims to
compare novel approaches to software engineering with established
traditional practices. It will bring together industry experts from across the
IT spectrum to review research findings of the latest approaches in
software engineering and present new design models.

For further information, please visit:

http://www.enase.org/
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Dear readers,

More than 800 of you participated in the survey of our research*eu magazines last
year and we would like to thank you for your response. Around 79% affirmed being
satisfied with results magazine. For focus, 80 9% were satisfied. Most of the respondents
are working in the teaching, education and research sectors. Below we will try to address
some of the many questions we received.

WE HOPE YOU WILL ENJOY THE NEW LOOK OF THE MAGAZINE
AND LOOK FORWARD TO HEARING FROM YOU!

The CORDIS editorial team

To contact us please email
* cordis-helpdesk@publications.europa.eu

* lllustrations

We are aware that illustrations are not always representative enough
of the topics. We always prioritise pictures provided by the projects
if the quality is suitable for printed publications. Some subjects do
not lend themselves to very interesting pictures, such as
nanotechnology, radiators or tumour cells, or simply don’t appeal to
anything we know. We will continue improving the quality of
illustrations with the collaboration of researchers and interviewees.

* Content

The majority of articles are based on the mandatory progress reports
from the projects that have been rewritten by CORDIS to be more easily
understood by non-specialists. The articles reflect the stage of research at
the end of the projects and it may take several years before the results are
exploited into final applications. The articles are written in a more general
style, to encourage readers to find out more.

The interviews are conducted with participants in projects that fit into the
highlighted theme, or who have contacted us with interesting results.

Many readers declared they re-use the content in teaching activities, or
send it to colleagues and friends. Journalists republish it in other media. We
are very happy to learn that you share the articles and in this way help us
to spread the outcomes of EU-funded research! Please be aware of the
copyright conditions, you can republish texts (but not images) as long as you
state the source of information.


mailto:cordis-helpdesk@publications.europa.eu
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* Difference between research*eu
results and research*eu focus
magazines

research*eu results magazine is published 10 times per
year presenting the results coming in from EU-funded projects.

research*eu focus is a thematic magazine and has no fixed
periodicity. It is produced on request for European Commission
services. No edition of focus was published in 2013 but the next
issue is planned for spring 2014.

* Language coverage

80% of our readers are happy to
receive the publications in English. We
are exploring the feasibility and costs
involved to produce it in other languages
and in electronic versions only.

* Other requests

Some readers would like to learn about opportunities for scientific collaboration. CORDIS Partners
Service is a space dedicated to this purpose, a ‘matchmaking site’ for scientists allowing you to create a
profile or search according to specific parameters and to create alerts for suitable matches. Search or
register at

> https://cordis.europa.eu/partners/web/guest/home

Information on funding is available on the Participant Portal at
> http://ec.europa.eu/research/participants/portal/desktop/en/

It is continuously updated with the latest information on funding opportunities from Horizon 2020 and
other programmes.

There were suggestions to have links to further information like the project’s website and videos which
we have addressed by including them at the end of each article, when available.

Later this year we intend to offer e-mail notifications when a new magazine issue is available.

Many readers ask about paper quality. The quality of paper used by the magazines, as well as the
ink and varnish used for printing, must follow the green policy defined by the EU Publications Office and
it is applied through our public procurement specifications.

Many readers would like to read more articles on social sciences and humanities. The balance between
the different research fields in the reseach*eu results magazine reflects the proportions in funding.

To see a chart showing the budget share for FP7 running 2007-2013, please go to
> http://ec.europa.eu/research/fp7/index_en.cfm?pg=budget
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—— HorizonHealth -

In touch with European research

Get in touch with European
health research now!

www.HorizonHealth.eu

Ask Europeans what is most important in life, and health will
top their list. The European Union is one of the biggest financers
of health research in the world. Furthermore, a majority of the
population is interested in learning about science and technology.
(Special Eurobarometer on Science and Technology 2013)
HorizonHealth.eu is a web portal that introduces research pro-
jects to patients, popular science fans, school pupils, students,
policy makers and the media. Scientists personally explain how
collaborative research projects address our understanding of life
and global health challenges.

HorizonHealth.eu is a spin-off of CommHERE (Communicating
European Health Research), an FP7 Health project which aims to
improve communication of EU-funded health research projects to
the general public and the media. www.commhere.eu

Free subscriptions, orders and downloads

[=] [w] The research*eu magazines are free of charge.
n
To subscribe to either research*eu results magazine or research*eu focus, please go to:

(O http://cordis.europa.eu/research-eu

[=] ey [m]

To order a single issue of a research*eu results magazine, please goto & r

http://bookshop.europa.eu/research_eu - .
[=]
For an issue of research*eu focus magazine, please go to
http://bookshop.europa.eu/research_eu_focus
Follow us on facebook and twitter:
Publications Office facebook.com/EULawandPublications
eur-lex.europa.eu « EU law

1 bookshop.europa.eu « EU publications twitter_com/myCORDlS
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