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Twenty years ago the average car engine emitted 28
times more carbon monoxide compared to today’s latest
models. But 20 years ago there were also much fewer cars.
EU drivers currently own one-third of the world’s
750 million cars. More cars on the road inevitably
place additional pressure on infrastructure and the
environment.
Europe is currently looking at how to develop a more
sustainable and efficient means of transport. In some
respects, this also requires thinking about adjusting ourr
current lifestyles. Indeed, studies show that a majorityy
of people living in urban centres continue to use theirr
rt
cars for short trips despite well-developed public transport
systems.
nt
Transport is also fundamental to a more efficient
ce
European economy. In Germany, 37 % of the workforce
ed
spend an hour each day commuting whereas high-speed
en
trains, for instance, have cut travel time by 43 % between
Brussels and Frankfurt.
We wanted to highlight some transport-related European projects currently underway, so
this issue of research*eu results magazine is dedicated to ‘Innovative modes of transport:
where would we be without cars?’. That question remains somewhat elusive. Our reliance
on the car is often overwhelming. The World Car-Free Day on 22 September will attempt
to get people to step out of their cars and reflect upon mobility and their transport choices.
We also speak to Alain de Larminat, project coordinator at the EU-funded Ecoshell project.
Ecoshell is currently developing a bio-composite material made from vegetal fibres to replace
the aluminium chassis of light vehicles. Mr de Larminat provides some insider knowledge on
the project and discusses how innovation in design and technology can help make vehicles
more efficient and green.
However, first we start off the issue with an article in the biology and medicine section on
how scientists are able to predict cancer by analysing your breath.
The energy and transport section leads with an article on a new type of car suspension
system for a far more enjoyable and smoother ride.
Next in the environment and society section we take a closer look at scientists in the UK
who have found a new way to produce water efficient seeds. The researchers claim the
resultant plants will be better able to withstand droughts.
In our IT and telecommunications section, new systems of quantum cryptology are
apparently much safer than current security systems, according to scientists in Belgium
and Spain.
The industrial technology section leads with a story on how EU-funded research could
revolutionise lasers. These super lasers will help scientists better understand nanoscience
and molecular biology.
The issue then ends with a list of events and upcoming conferences in the field of research
and technology.
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We look forward to receiving your feedback on this issue and on the research*eu
publications in general. Send questions or suggestions to: research-eu-results-magazine@
publications.europa.eu
The editorial team

Want more information on the contents of this issue?
For online versions or information about the contributors in this issue
of research*eu results magazine:
- Technology Marketplace: http://cordis.europa.eu/marketplace
- Research Information Centre: http://ec.europa.eu/research/infocentre
- Thank you to Alain de Larminat of Ecoshell for his contribution to the
‘special’ dossier in this issue
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BIOLOGY AND MEDICINE
Doctors could one day acquire a fast, powerful new diagnostic tool for large-scale
cancer screening thanks to mass spectrometry
labs.
p
y research conducted in European
p

© Dmitry Kosterev,

Recent studies have noted that
dogs are able to identify with high
confidence the presence of cancerous
tissues in patients at an early stage,
based on sniffing a breath sample.
The EU-funded ‘Characterisation
n
of biomarkers in breath of lung
g
and breast cancer patients’ (Breath))
project delved further into this idea byy
characterising biomarkers in the breath
h
of lung and breast cancer patients.

Macro-molecules
l
l
There are several highly compelling reasons for using the
breath to analyse patients’ health. The method is noninvasive, meaning less patient discomfort, and the process
is quite fast, so the technique could be used for large-scale
screening.
Substantial literature already exists on breath analysis for
medical diagnosis — indeed it is well known in metabolic,
pharmaceutical and chemical research. But few clinical
applications for mass-spectrometric diagnosis have
resulted to date. As the technique becomes more common,
better understood and more reliable, the number of
potential applications should grow.
In the meantime, more work is needed to accurately match
the presence of biomarkers with particular diseases like
breast cancer. That confidence is lacking because most
mass spectrometers are not very good at analysing large
biomolecules typically found in the breath and other
organs, for example. But the Breath research sought to
overcome that problem by using a particular kind of mass
spectrometry.
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The basic principle of mass spectrometry combines an ion
source to charge (or ionise) the material to be studied, a
mass analyser, which sorts particles according to their
mass, and finally a detector. It measures the number of each
ion present. Once combined, the information provides a
characterisation of a given sample.
The Breath research sought to apply a relatively recent
form of the technique, called 'Secondary electrospray
ionisation MS' (SESI-MS). Electrospray was just revealed to
the world in 1988 and as early as the mid-1990s prompted
the development of life-saving AIDS medications, called
protease inhibitors. The key advantage of electrospray
is how fast it can analyse complex pharmaceutical
preparations consisting primarily of large biological,
macro-molecules.
These are exactly the type of molecules scientists need to
identify in order to detect the presence of cancer, so Breath
applied this technique to the problem at hand. SESI-MS
was used to monitor the breath metabolites of a group of
healthy subjects over several months, revealing that each
person had their own characteristic 'breath signature'.
This is important for metabolic studies because one of
the major issues is the different sources of temporal
variability caused by diet and other factors. That variability
ultimately changes the metabolic fingerprint within a
subject. In spite of this 'temporal noise', the researchers
found a stable metabolic fingerprint which proved to be
individual-specific.
Once the technique was optimised, the researchers
investigated the differences in the breath patterns
of a group of lung- and breast cancer patients and
healthy controls with the aim of identifying a set of
metabolites over- or under expressed in cancer patients.

Î
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The scientists studied how mass
spectrometry, a technique for
molecular-level characterisation of
chemicals and biochemicals, can be
used to analyse human breath to
detect cancer.

Shutterstock

Predicting cancer through your breath?

The European researchers also worked on a new approach
to the statistical analysis of study samples, and validated
the new method against traditional chemometric tools.
During the exercise they could successfully discriminate
between a group of colo-rectal cancer patients and healthy
controls based on their plasma mass spectral fingerprint,
another important output for the researchers. They also
found that their system could identify and quantify free
fatty acids — very important compounds involved in many
metabolic processes. It means the SESI-MS system could
have applications beyond cancer screening.

Breath received funding from the Health initiative of the
EU’s Seventh Framework Programme for research.

Promoted through the CORDIS Technology Marketplace.
http://cordis.europa.eu/marketplace > search > offers > 6398

stock

New analytical instrument, too

The researchers explored the capabilities of a novel
analytical instrument, called the differential mobility
analyser, coupled with mass spectroscopy to analyse a
prostate cancer biomarker. The main advantage of this
technique is its analysis speed compared to traditional
methods, which lends itself well to potential large-scale
clinical practice, suggest the researchers.

Basal stem cell research can redirect
cancer studies

© OtnaYdur, Shutter

BIOLOGY AND MEDICINE

This research angle was taken because several reports
support the idea that dogs can identify cancer tissues
based on their characteristic odour signature.

Breast cancer is the most frequent tumour type in European
women. Almost a quarter of those tumours are basal and
translate into high-grade, aggressive cancer.

Breast carcinomas, arising from the
malignant transformation of cells, can
be divided into two major sub-groups.
These sub-groups differ according
to their molecular features; one is the
luminal phenotype and the other is
basal. One hypothesis proposes that
the presence of stem cell properties in
breast carcinomas hardens resistance
to chemotherapy and promotes tumour
recurrence. Research must discover
if this tumour type originates from
malignant stem cells as basal tumours
show poor prognosis.
To this end, the EU-funded Basal breast
cancer (1) project had two main objectives. The first was to determine whether
basal cell lines (normal and tumourigenic) show stem cell features. The second was to assess the extent to which
basal cells can differentiate to myoepithelial cells.
If basal carcinoma cells could be differentiated into myoepithelial cells, it
would open up possibilities for novel
new therapies against these aggressive
cancers. The differentiation process
involves isolation of cell sub-populations
and testing of their ability to conduct
complete myoepithelial differentiation.

6

The study followed up on
n
this with gene expression
n
profiling. Once complete,
e,
project results will give
ve
the opportunity to study
dy
human breast cancer in
two ways: in silico analysis
sis
of gene expression data
ata
from basal-like tumours
urs
and immunohistochemimical studies in normal and
tumour breast samples.
Reported results reveal that
basal cell lines show intrintrinsic phenotypic heterogengeneity and contain sub-popuopulations with undifferentiated
tiated
stem cell-like features. This
explains the mixed expresxpression of luminal and myoepiyoepithelial markers seen in basal
b l
tumours. Also, data suggest that basal
cancer cells with stem cell features
may not be able to fully differentiate
into myoepithelial cells, generating
instead fibroblastic cells. Other progress reports offer evidence that a host
of specific factors (slug, twist, and zeb1)
control the maintenance of a stem celllike phenotype in normal and cancer
basal cells.

(1) ‘Characterization of myoepithelial differentiation in basal-like
breast cancer cells.’
Funded under the FP7 specific programme People
(Marie-Curie actions).
http://cordis.europa.eu/marketplace > search > offers > 6193
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The EU-funded NANO3T (1) project
wants to create metal and magnetic
nano-particles for targeted tumour
therapy. It aims to develop welldesigned instruments in combination
with engineered inorganic nano-particles that generate heat and specifically
target the tumour. The overall objective of this multidisciplinary project is
to develop and explore various metal/
magnetic nano-particles as agents for
targeted tumour therapy. To achieve
this, successful integration and convergence of different technologies at the
nano-scale is indispensable.
The project team is analysing various
aspects of the therapeutic application
of nano-particles. These aspects range
from the nano-particles themselves to
the instrumentation for their application, as well as toxicity and efficacy

studies. To achieve its aims, NANO3T
is exploring and developing various
metal and magnetic biofunctionalised
nano-particles as agents for targeted
tumour therapy. Biofunctionalisation
is the process of adapting substances
such as metals for safe use in the biomedical field.
The team has already achieved
the desired integration and
convergence of different technologies at the nano-scale. It
has successfully developed biofunctionalised nano-particles
for hyperthermia. All proposed
ligands (signalling molecules
that bind to their targets) havee
been synthesised and tested..
In addition, physical and chemmical characterisation of the enngineered nano-structures has
as
been achieved. Toxicological and
nd
biological evaluations of the dififferent nano-particles are undererway, so is a study on the intereraction of biological entities and
nano-structures.
NANO3T is also addressing the design
of advanced instrumentation and
devices that can be used for controlled
hyperthermia treatment. However, a
number of aspects of the original objectives may be difficult to reach with the
knowledge available within the team.

Stem cells aim for the heart
Cardiac stem cells are promising a cure for damaged hearts, particularly when
combined with exercise. The use of stem cells for treating degenerative and
life-threatening diseases promises new types of therapies and cures for heart
disease as well.

The recent discovery of cardiac stem
cells (CSCs) present in the heart of
adult mammals, including humans,
has stimulated a new and exciting field
of cardiac biology. These resident cells
are self-renewing and clonogenic (can
reproduce). They have also showed
significant regenerative potential in
tests on rats. However, despite rapid
progress, many questions must be

answered before the adult cardiac stem
cells can be fully realised and exploited.
The CSC Phystress (1) project, funded
by the EU, is investigating interactions
between heart-muscle cells (myocytes)
and cardiac stem cells in response
to exercise. Identifying factors that
regulate cardiac stem cell fate is vital
for designing better protocols and

tterstock

The root causes of disease can often be
found at the cellular level or a biomolecular level. Early diagnostics combined with early intervention on that
nano-scale is a very promising field
of modern medicine. One such application that holds much promise is the
use of nano-particles to kill tumour
cells through elevated temperatures, i.e.
hyperthermia. This method is considered safer than others, such as chemotherapy, and is non-invasive, and ideal
for small, non-defined tumours.

(1) ‘Biofunctionalised metal and magnetic nano-particles for
targeted tumour therapy.’
Funded under the FP7 specific programme Cooperation
under the theme ‘Nanoscience, nanotechnologies, materials
and new production technologies’.
http://cordis.europa.eu/marketplace > search > offers > 6188

interventions for the regeneration of
heart muscles after injury.
Recent research has found that exercise
in mice plays a key role in CSC activation and new myocyte formation. The
project aims to determine whether
CSCs are the direct source of new myocyte formation in the adult mouse heart.
The project team is using a laboratory
method called gene expression array to
prove or disprove this hypothesis.
Obtaining such pivotal information
on stem cell biology will be useful for
manipulating the regenerative potential
of these cells and designing the most

Î
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It may sound like science fiction, but the technology of creating nano-scale
substances that target and kill tumour cells by heating them up is closer to
realisation than you think.

This includes, for example, the targeting
of nano-particles in prostate tumours
and pancreatic tumours among other
challenges. While the project is confirming the basic concepts of hyperthermia through nano-particles, it may
take a few more years to iron out all the
variables. Nonetheless, the initial results
are very promising and NANO3T is setting the stage for further exploitation
and success in this promising area. If
and when this novel treatment takes
off, many types of cancer are likely to
be much more treatable.
© MichaelTaylor, Shu

Nano-robots to conquer tumour cells?

stock

Gene therapy is an exciting new approach to central nervous
system afflictions. Overcoming present safety concerns and
validating their effectiveness holds the promise of treatment
regimes tailored to individual needs.

The EU-funded ‘Advanced gene therapy tools for treatment of CNS-specific
disorders’ (Neugene) project is working to overcome these limitations. The
consortium gathers European scientists
from academia and industry to discover
a way to therapeutically modify brain
function and pathophysiology. They
will develop adeno-associated virus
(AAV) and Lentivirus (LV)-based tools

8

By identifying the factors that govern
CSC self-renewal and differentiation
it is becoming possible to design a
cocktail of growth factors which could
activate these regenerative cells onsite.
Armed with this knowledge, researchers are set to develop powerful new
therapies for patients after heart injury.

(1) ‘Bidirectional interactions between cardiomyocytes and cardiac
stem cells in the adaptive response to physiological stress.’
Funded under the FP7 specific programme People

In other words, the team showed for
the first time that exercise-training

Prioritising safety and efficacy
in gene therapies

The central nervous system (CNS)
comprises neurons and glial cells. The
latter support and protect the neurons.
This system can be prone to disease,
but curative therapies are currently
non-existent. Efforts to treat diseases
that attack the CNS are now centred
on gene therapy. At this stage, however,
the strips of genetic material (vectors)
used to transfer genes are limited with
regards to effectiveness and safety. This
is because they are unable to regulate how the transferred genes will be
expressed, and they cannot target specific populations of neurons.

activates the innate regenerative capacity of the adult heart. It demonstrated
that since exercise is already part of the
integrated programme for the treatment
of cardiovascular disease, it should now
receive further attention in daily clinical
practice.

(Marie-Curie actions).
http://cordis.europa.eu/marketplace > search > offers > 6147

tterstock
© Andrea Danti, Shu
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© Paul Fleet, Shutter

optimal cellular therapy for heart muscle regeneration. The research is scientifically and clinically important in
planning and designing protocols and
interventions for treating heart disease,
particularly when other medicines or
therapies fail.

Both laboratory tests
and live tests on mice
are helping ascertain
the role of exercisetraining on stem cell
regeneration. The team
is also testing how the
heart reacts, and if it
degenerates, once the
exercise regimen is
stopped. So far, the
project has produced
novel data which
redefines the adaptation of the heart to
physiological stress.
It has shown that
intensity-controlled treadmill exercise
in adult rats and mice results in heart
muscle improvements and capillary
formation.

to both target and regulate the
transfer of specific curative
elements to brain cells affected
by disease. The project also
aims to offer a range of vectorss
that are optimised for differentt
therapeutic approaches.
To date, the team has achieved
d
a number of objectives, includding development of vectors for
or
the transfer of astrocytes (stararshaped glial cells), which are
crucial to brain functionality; optimising the targeted transfer of genes to cell
populations affected by Parkinson’s
disease; development of systems aimed
at controlling transferred gene expression levels in the brain; and advances in
immunology and safety.

for gene therapy of Parkinson’s disease
and other severe CNS disorders.

Significant results in the first stages of
the work programme have prompted
early work on functional validation,
aimed at delivering the tools for safer
and more efficient therapeutic options

Funded under the FP7 specific programme Cooperation

The impact of the research and work
like it could help to ease the socio-economic burden of CNS diseases. This is
especially significant as an ageing EU
population presents ever more urgent
disease-related challenges.

under the theme Health.
http://cordis.europa.eu/marketplace > search > offers > 6142
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Genes mimic Facebook workings

The EU-Funded Cancerpathways (1)
project brings together experts from
Germany, Spain, Hungary, Austria and
the UK. Scientists at the European Molecular Biology Laboratory (EMBL) and
the German Cancer Research Centre
(DKFZ) in Heidelberg, Germany have
developed a method to uncover the
combined effects of genes. The method
should help scientists understand how
different genes can amplify, cancel out
or mask the effects of each other.
If two people share many common
friends on Facebook then the odds
that those two people know each other
increase — even if they themselves are
not Facebook friends, according to lead
scientists Dr Wolfgang Huber from
EMBL and Professor Michael Boutros
from DKFZ. Likewise, they said that
genes that have similar genetic interaction profiles are likely to influence
each other’s effects. According to Dr
Huber and Prof. Boutros, scientists
can now suggest such ‘friends’ or genes
that are likely to affect the same cellular

processes. In the long run, this could
help predict patient outcomes and
adapt treatments for diseases such as
cancer, according to the research team.
To understand the connections
between genetic make-up and traits
like disease susceptibility, scientists
have frequently consulted genomewide association studies in which they
compare genetic variants of people with
a particular disease to those of healthy
people. Such studies have linked many
genes to diseases. But these links were
often unclear possibly because individual genes often do not act alone the
research team suggested. The effects
of a particular gene can depend on
what other genes a person carries. The
new method developed by Dr Huber
and Prof. Boutros enables scientists to
uncover and measure those combined
effects.
As the scientists wrote in their paper in
Nature Methods, ‘The analysis of synthetic genetic interaction networks can

In this new study, the scientists took a
set of genes that are important for cell
signalling and, using a technique called
RNA interference (RNAi), silenced
those genes two at a time, and compared the effect to what happens when
only one or the other member of each
pair is silenced. In so doing, they were
able to identify a new component in a
cell-signalling process known as the ras
pathway, which is involved in cellular
proliferation, and is known to go awry
in tumour cells.
‘Here we assessed the combined phenotypes of all pair-wise RNAi treatments
through eight independent measurements, including all possible combinations of two RNAi reagents for both
target genes,’ they explained in their
paper. ‘Different mathematical definitions have been proposed for genetic
in
interactions.
We applied the most comm
monly
used approach, deviation from
m
multiplicativity.
’
T researchers said that this approach
The
al
allowed them ‘to identify sparse netw
works of interacting genes substantially
eenriched in known interaction pairs,
iindicating that the model is appropriaate to infer biologically meaningful
interactions from the observed phenotypic features’. They concluded that
‘the robust experimental design and
stringent statistical analysis provides a
framework for studies in other model
system, including human cells’.

© Benjamin Albiach

Galan, Shutterstock

Cancerpathways was backed with
EUR 3 million under the Health
theme of the EU’s Seventh Framework Programme (FP7).
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(1) ‘Developmental molecular pathways in Drosophila
as a model for human cancer.’
Promoted through the Research Information Centre.
http://ec.europa.eu/research/infocentre > search > 20493

9

BIOLOGY AND MEDICINE

Genes interfere with each other in the same manner that the social network
Facebook suggests friends, according to research published in the online
version of Nature Methods.

reveal how biological systems achieve a
high level of complexity with a limited
repertoire of components. Studies in
yeast and bacteria have taken advantage of collections of deletion strains to
construct matrices of quantitative interaction profiles and infer gene function.
Yet comparable approaches in higher
organisms have been difficult to implement in a robust manner.’

Using canine genetic carriers for gene transfer

Pharmacological approaches and even
the use of stem cells are still limited in
their therapeutic effect on diseases of
the brain. Clinical studies are showing
promise with a new treatment strategy
based on gene transfer, although this
has triggered another set of issues —
feasibility, efficacy and safety.
The EU-funded ‘Non-human adenovirus vectors for gene transfer to the

brain’ (Braincav) project is working
with the potential of canine adenovirus
type 2 (CAV-2) vectors. These carriers
of genetic material transduce neurons
and undergo efficient long-distance
targeting by axonal transport. This
transfer along neuron cell bodies and
episomal long-term expression results
in the safe and efficient delivery of
neuron-specific genes throughout the
brain.

Braincav has made significant headway.
The project seeks to understand and
define the interaction of CAV-2 with
fluid and cells from the human brain;
to understand the genetic effects of
CAV-2 on neurons; to understand
and treat MPS VII in the brains of
mice and dogs; to develop and treat
PD models; to produce and purify
vectors in a GLP process; and to inform
scientists, healthcare professionals, the
general public, patient associations and
families.
The Braincav project will offer a better
understanding and treatment of PD.
The use of CAV-2 vectors for PD has
already attracted considerable interest
and there has been an initiative to make
available better PD models. Spin-offs
from Braincav may also hold promise
for other challenging human health
issues.

i, Shutterstock
© Sebastian Kaulitzk
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The treatment of neurodegenerative diseases still has a number of obstacles to
overcome, which is where gene transfer is showing significant potential.

The interdisciplinary consortium has
put forward a structured translational
approach that covers basic research
through preclinical model feasibility,
efficacy and safety. Researchers are
working with mucopolysaccharidosis
type VII (MPS VII), which commonly
affects children, and Parkinson’s disease
(PD) to provide a proof-of-principle of
the effectiveness of CAV-2.

Funded under the FP7 specific programme Cooperation
under the theme Health.
http://cordis.europa.eu/marketplace > search > offers > 6173

Pan-EU network targets drug-resistant TB
Researchers and clinicians need more information and better tools to manage
multi-drug-resistant tuberculosis. Such research will also help European
industry develop new diagnostics and treatments.

The EU-funded TB Pan-Net (1) project
is setting up a comprehensive network
to meet the challenge of multi-drugresistant tuberculosis (MDR-TB). This
includes improving the diagnosis and
management of MDR-TB.
Members of the 27-partner consortium
will use their extensive experience to
carry out and disseminate the results of

10

studies relating to MDR-TB, TB control
and epidemiology.
TB Pan-Net will set up field sites across
the EU to evaluate new diagnostic systems and drug therapies, establish a
quality assurance mechanism for rapid
diagnosis of drug resistance, develop
appropriate safety standards for European healthcare workers, and improve

understanding of the transmission of
MDR-TB at the molecular level and the
host-related risk factors regarding its
development.
The consortium, representing 14 countries, will make its findings and analyses available to specialists, general
healthcare staff, EU governments, nongovernmental organisations and health
policy-makers.
At an international level, project deliverables will help countries bordering
the EU and international agencies,
such as the World Health Organisation
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a European Centre for Disease
and
Prevention and Control, to reduce
P
tthe wide-ranging effects of drug
rresistance.

of drug resistant tuberculosis.’
Funded under the FP7 specific programme Cooperation
under the theme Health.
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Visceral leishmaniasis (VL) is one of the most neglected infectious
diseases. Timely and effective treatment is crucial to current
elimination efforts on the Indian subcontinent.

Combating VL calls for improved drug
availability, supply, administration,
effectiveness and control. Resistance
to the drug causes further concern
even when given to those infected. For
this reason, the effectiveness of drugs
distributed has to be monitored and
protected so that patients can be cured
and VL brought under control.

(1) ‘Pan-European network for the study and clinical management

© Nico Bogaards &

ltd, Shutterstock
© wavebreakmedia

Improved drug and treatment
protocols for kala-azar

VL, sometimes known as kala-azar or
black fever, is a severe form of leishmaniasis — a disease caused by protozoan parasites of the Leishmania variety.
According to reports, it is the secondlargest parasitic killer in the world (after
malaria), responsible for some 500 000
cases each year worldwide. Several species of Leishmania are known to prompt
the visceral form of the disease, including L. donovani and L. infantum.

In addition, a project website has been
created, articles have been published in
the European Respiratory Society newsletters, and a scientific symposium on
‘TB Pan-Net an integrated approach for
controlling MDR-TB spread in Europe’
was organised.

L. donovani. If achieved,
then a steady supply of
quality drugs and promotion
of appropriate treatment
should be the result.
Monitoring the effectivenesss
of treatment and possiblee
resistance to drugs fightingg
kala-azar calls for improved
d
eradication programmes and
d
know-how. Kaladrug-r is helpping to organise clinical and laaboratory research which are
re
needed to support the drug pololicy underpinning any resulting
ng
VL elimination campaign.

(1) ‘New tools for monitoring drug resistance
nce and

Although clinical development of
combination regimens for VL is
progressing, it will be years before
drug policy will bring about changes.
The EU-funded Kaladrug-r (1) project
aims to develop, evaluate and provide
tools that can assess drug resistance in

treatment response in visceral leishmaniasis in thee Indian
subcontinent.’
ntinent.’
Funded under the FP7 specific programme Cooperation
peration
under the themee Health.
http://cordis.europa.eu/marketplace > search >
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Achievements include a standardised form for collecting clinical, microbiological and sociodemographic information,
design of a multifunctional webbased molecular database, and
molecular assays to monitor
responses to therapy. Other
results include the subculture
of strains and data analysis
(initial results reveal relatively
high frequency of mutations
conferring low-grade resistance), development and testing of task analysis and training materials, the building of

a clinical databank for MDR/XDR-TB
patients, and development of a study
protocol.

Many emerging infectious diseases and agricultural pests are believed to be the
result of parasites adapting to new hosts. Therefore, greater understanding is
needed about parasites and the impact on interacting organisms.

© macro lens, Shutter
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Insects, which transmit parasitic organisms to a host such as ticks, are known
as vectors. The EU-funded Coseatibo (1)
project has investigated host specialisation in vectors to understand how these
creatures influence disease transmission, spread, and the evolution of the
parasite.

Researchers have studied two sorts of
ticks found in seabirds that can transmit pathogens through their bite.

The bacteria are of the genus Borrelia,
which cause Lyme disease and relapsing fever in humans. The Coseatibo initiative will therefore provide valuable
information about the role of seabirds
in the large-scale spread of such disease.
Scientists have found that the genetic
diversity of the tropical seabird tick
(Ornithodoros capensis) is greater than
expected. The technique used enabled
several similar species to be identified
within a single location. Results showed
that at the local level host specialisation
may play an important role in the diversification of tick species.
Project partners have sought to answer
a number of questions, including how
readily ticks adapt to their host environments. Researchers have also studied
the importance of the tick vector compared to the host in the evolution and
spread of vector-borne diseases.

Sounding out hearing loss among the elderly
Age-related hearing loss has many implications for quality of life. Screening,
early detection and appropriate intervention should all become a part of
routine health care.

tterstock

Hearing loss and impairment in the
elderly is linked to depression, declining
functionality and even disrupted interpersonal relations as patterns of communication gradually shift. Although
common, the invisible nature of such
impairment and loss is largely to blame
for under-diagnosis and under-treatment. This, in turn, delays effective
intervention.

© zwola fasola, Shu
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Understanding tick-borne disease
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Genetic diversity and population structure of marine Borrelia bacteria have
also been studied in different seabirds
in a range of geographic locations. This
has enabled researchers to gain a better
understanding of the pathogen’s diversity, evolution and interaction with terrestrial disease systems.
Findings by the Coseatibo project have
provided scientists with a better understanding of the co-evolution of tick vectors and their pathogens in seabirds.
This will provide valuable information
regarding the spread of Lyme disease
and relapsing fever through a route
that previously has not been widely
documented.

(1) ‘Co-evolution and implications of vector adaptation: a case study
on seabird ticks and borrelia.’
Funded under the FP7 specific programme People
(Marie-Curie actions).
http://cordis.europa.eu/marketplace > search > offers > 6165

They studied the causes and patterns
of age-related hearing loss, the main
effects of hearing impairment, methods
and techniques of screening and diagnosis, and outcome measures.

The EU-funded AHEAD III (1) project set out to understand the effects
of hearing impairment especially in
the elderly. The project also aimed to
raise awareness among administrators, policy-makers, healthcare professionals and positively influence public opinion. They investigated costs of
putting in place integrated large-scale
programmes of hearing screening for
tthe elderly, proposed quality standaards for conducting screening and
diagnosis, and developed guidelines
and recommendations for screening
programmes. The guidelines and
recommendations, according to the
researchers, would need to consider
a particular country’s local, social
and economic conditions.

The project team has reported several results already. They identified
the most relevant causative factors and
pathophysiological mechanisms implicated in adult hearing loss. They also
identified the most important psychological and social impacts of adult hearing loss. Partners have also conducted
literature reviews and evaluations of
adult hearing screening methods and
technologies (including in the USA), as
well as defined minimum requirements
for screening and possible intervention
strategies. AHEAD III also hosted a
major international conference on adult
hearing screening.

A working group was assigned
to manage a set of closely related
issues to achieve these objectives.

Funded under the FP7 specific programme Cooperation

(1) ‘Assessment of hearing in the elderly: ageing and
degeneration — integration through immediate intervention.’

under the theme Health.
http://cordis.europa.eu/marketplace > search > offers > 6145
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Electromagnetic suspension offers
better car ride

Built in cooperation with SKF of Sweden, this innovative
suspension system is fitted in cars, making them safer because
they no longer roll on turns. Ultimately, the production of more
comfortable cars is just round the corner.
The team installed the system in a BMW test car that was
exhibited at the Autorai show in Amsterdam. At a first glance,
the BMW 530i hops up and down like a car seen in a hip-hop
music video clip. ‘Of course that isn’t the intention,’ says Bart
Gysen, a TU/E doctoral student and team member. ‘But it
certainly shows what the system can do.’
According to the researchers, the wheels of the car can rise
and fall very quickly, which is one of the special features of
the system. While active suspension systems are already in
place, they are hydraulic and are not as fast to negate the quick

vibrations triggered by the road surface’s irregularities. This is
where the new system enters the picture; fast changes make
for a smoother ride.
The system was evaluated on a test bed in 2010 where roadsurface vibrations were stimulated on one single wheel. The
team found a 60 % jump in the quality of the ride. ‘We expect
that this increased comfort can also be achieved with a real car,’
Mr Gysen says. ‘And possibly even more, when all four wheels
are fitted with the system.’
Manufacturing more comfortable and safer cars is possible due
to improved road holding. Cars equipped with this suspension
system will have a much harder time flipping over, triggered by
abrupt steering manoeuvres.
Ambulances, for instance, could benefit from the
system
system. ‘An ambulance fitted with this system will
be able
ab to transport patients quickly and free of
distu
disturbing road-surface vibrations,’ Mr Gysen
expla
explains.
A ca
car’s normal shock absorber is replaced with
this newer system, which is around the same size
as th
the shock absorber. A strong electromagnetic
actu
actuator, a control unit, a passive spring and
bat
batteries are part of the package. The researchers say the system’s design is based on safety.
Bo
Both the springs and shock absorbers will still
be operational if an electrical power failure
en
ensues. The system’s passive spring supplies
th
the cushining. The magnets give passive and
m
magnetic shock absorption.
C
Commenting on the energy consumed by the
ssystem, Mr Gysen says: ‘If you install this susp
pension system on all four wheels, the peak
cconsumption is 500 watt — half of what an
aair-conditioning system uses. Hydraulic suspension systems use four times as much
power. And the consumption of our system
can probably be reduced still further by
optimisation. This is only the first version.’

© MC_PP, Shutterstoc

k

Another interesting feature is that road
surface-generated vibrations could produce additional power to supplement the
battery.
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Drivers are about to get a better car ride quality thanks to a new, electromagnetic
suspension system developed at Eindhoven University of Technology (TU/E) in the
Netherlands.

Interview
Transport and mobility go hand in hand. But while transport literally drives
economic development it sometimes comes at a heavy price. Congestion alone
costs the EU 1 % of its GDP per year while the number of vehicles on the road
is set to increase.

Today, almost 96 % of transport relies
on oil — a diminishing resource with
serious environmental consequences.
The EU is working towards making
transport greener and considerably
more efficient. To make it happen,
Europe is investing heavily in research
and is encouraging innovation.
Siim Kallas, who is Vice-President of
the European Commission and responsible for transport, recently told
reporters that by the middle of the
century conventionally fuelled cars
will no longer be in city centres. In
their place, we will encounter new vehicles with yet-to-be-invented technologies. Several EU-funded research
initiatives are already on the case.
We decided to dedicate this issue of
research*eu results magazine to innovative modes of transport for two
reasons. First, 22 September is the
World Car-Free Day. On this date,
people around the globe will gather
in city streets to remind us that cars
are not the sole transport solution. It
will be a day to celebrate an alternative, cleaner and perhaps fun way of
getting from point A to point B.
Second, we wanted to highlight an
exciting EU-funded project called
‘Development of new light high-performance

cc
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Living without conventional cars
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environmentally benign composites
made of bio-materials and bio-resins
for electric car application’ (Ecoshell).
The project is developing an innovative bio-composite material for the
vehicle body.
Ecoshell’s project coordinator Alain
de Larminat gives us an inside look
at what the future of transport in the
EU could look like. He discusses his
project and perspective on research
currently underway for the next generation of electric powered vehicles.
• Your project, Ecoshell, is developing
optimal structural solutions for superlight electric vehicles. Can you explain
the innovation behind this and its environmental advantage over conventional structures?
Ecoshell aims to develop optimal structural solutions for superlight electric
vehicles, decrease the environmental
footprint and use an innovative biocomposite material for the vehicle body.
Traditionally, this category of urban vehicles is relatively expensive and lacks
sufficient security measures compared
to a classic vehicle. This makes it less
attractive for popular use. However, a
car body lighter than 100 kg can boost
the performance of electric-powered
vehicles, making them more affordable
and energy efficient.
This challenge cannot
be reached by working
solely on the material.
We also have to rethink
the structure of the
vehicle, the architecture, the interfaces and
the production processes. Finally, the
vehicle must have electric propulsion, a composite material, simplified mode of assembly,
have a limited number
of parts, and be able to
adapt to a new body.

Alain De Larminat
Our innovation in this?
We are using renewable and environmentally benign materials and
bio-based resins to obtain a new
light-weight and high-performing biocomposite. Enhanced functional and
mechanical characteristics will enable
it to be used as a car body structure for
a light-weight vehicle.
The composite vehicle body structure,
made of vegetal fibres, will provide new
solutions to a number of problems like
weight, cost, energy consumption and
environmental impact according to ISO
9001 standards. Our solution will then
be easily transferred to other forms of
transport, such as aircraft, heavy vehicles, ships, trains, etc.
To give you an idea about how all this
works, let’s first take a look at conventional cars. Your common everyday
small vehicle weighs up to 3.5 tonnes
and has a welded assembly of steel panels. These cars fall into the M1 category.
The conventional structure in steel is
secure but quite heavy — about 230 kg
for a classical small car.
Much lighter designs, such as city
microcars that you can sometimes drive
without a licence, have a screwed and
welded structure of tubular aluminium
parts which only weigh around 35 kg
— total weight of around 400 kg — but
are less secure. Electric cars introduce
extra weight and therefore added strain
on the structure because of the heavy
batteries needed — adding potentially
hundreds of kilograms to microcar total
weight.
Using bio-composite materials based
on natural fibres and bio-resins, Echoshell is keen to take advantage of a very

research*eu results magazine — No 4 — July/August 2011

Here, manufacturers have focused on
improving the equipment and weight
gain of these vehicles to keep them
under 400 kg.

cc

low-density material which boasts high
mechanical properties. For example,
using flax and tannin–mimosa-based
resin with a density close to 1.1 we may
reach the mechanical properties of an
epoxy glass material whose density is
close to 1.7.

There are two ways of constructing an
ultra-light composite vehicle. One is
to work on the basis of a classical M1
small car and reduce its component
weight to a bare minimum. This is the
most common approach but all the
vehicle parts tend to be built for heavier
vehicles, so they must be redeveloped
with much lighter vehicles in mind.
The second way is to work on a vehicle
already optimised in terms of weight
like city microcars.

© CITI technologies

Despite numerous efforts to increase
the use of light-weight materials —
aluminium, magnesium, foams, sheet
moulding compound (SMC), and
other thermoplastics — the question
of an environmentally friendly vehicle
remains elusive. A light-weight vehicle must also use the right light-weight
materials. These materials need to be
produced locally, manufactured at a

low cost, and mass produced with the
quality and security demands of modern vehicles. And finally, the materials
need to be recycled or disposed of with
minimum environmental costs.

So if you keep the target weight of
400 kg for the microcar described,
and use this new bio-composite
for a structure, you have on the
one hand a lower level of energy
to dissipate during a front crash and
on the other hand a high-performance
material providing a robust car body.
To boost parts production, Ecoshell
will also study different processes like
resin transfer moulding (RTM) for very
high mechanical performance (up to 50
parts a day with one tool) and SMC for
higher performance (up to 350 parts
a day with one tool). Thanks to these
two processes we should be able to
keep parts costs down and production
speeds up.
• Five million electric vehicles on the
market by 2020 could contribute to
savings of 5 Mt CO2/year according
tto the ‘Report of the European Expert
G
Group on Future Transport Fuels’.
W
What do we need to do to achieve this?
T
The autonomy of the car, the availability of the energy and the cost
determines whether someone will
purchase an electric car. Also, this
market targets those who only travel
short distances and are not looking
for something fast.
To get more people to buy electric
cars you’ll have to improve the efficiency of the electric technologies.
Some people are talking about graphene technology. You’ll also need
to find new ways to manage energy
through removable and rented
batteries, for example. Finally,
you’ll need to convince people of
the ecological, financial or legal
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We believe we can find a solution for
the weight-safety disparity in conventional small-sized vehicles. The task
is made easier because of the already
existing low-weight requirements of
the vehicle. Our investigation into
emerging bio-composite materials is
an additional boost because of its low
environmental impact, low density,
good mechanical properties and reasonable price.

Developing technologies to make new
types of vehicles, trains and planes
more efficient and green seems to be
only half the challenge. Are we not
struggling to adapt these vehicles to
existing infrastructure and, if so, does
this not limit the innovation on vehicle
design?
Without a doubt — and of course we
need to investigate all the possible
angles. Innovation, however, is valid
only if it is accepted by the largest number of people. Too violent a break with
what already exists risks being rejected.
Already, it’s difficult to introduce electric vehicles into the existing car fleet.
Imagine the fear of our fellow countrymen faced with a teleportation module! Personally, I wouldn’t enter such a
device. All joking aside, it is necessary
to differentiate two kinds of vehicles.
The personal vehicle must be adapted
to the person. It must meet his expectations and his level of acceptance of
innovation.

The other kinds of vehicles are used to
transport goods and are for commercial or public use. Many rely on their
personal vehicles in cities despite good
access to public transportation. Today,
more than 60 % of city dwellers use
their personal vehicle for daily routes
— and half of those households have
two cars. In these modes of transportation, innovation focused on developing new infrastructures seems to be the
smarter direction.
This is an issue that comes up in every
discussion I’ve had on the subject in
the last five years. The problem is that
it is much more difficult to provide a
global level (European) innovation and
re-structuring plan as far as road infrastructure is concerned than it is to ask
for yet more technology innovations on
the vehicle side. However, the vehicle is
only one component of the transport
challenge. Many other issues need to be
harmonised like urbanisation, industrial freight, distribution and public
access to services.
The major question is whether technology can solve all problems or not?
My personal feeling is that we have
to rethink the way we live in a very
pragmatic way — working, shopping,
holidaying — in order to at least start
thinking in the right and relevant direction. The task does seem overwhelming but designers can’t give up trying

to improve existing infrastructure just
because the going gets tough!
In your opinion, what are the main
challenges that European funding for
transport-related research is facing?
Money is scarce. This is a known fact
these days. One of the major issues is
that most of the research funds are distributed first among the original equipment manufacturers (OEM) according
to their current development projects
and then to others, with the SMEs at
the end of the queue.
Safeguarding jobs at OEMs seems to be
considered more important than solving the problems the future is facing.
Innovation is often sacrificed for the
sake of market stability. However, it is
known that the innovation tree grows
rather in the opposite direction. Additionally today, the role of research
institutes is becoming more and more
ambiguous. Some of them, if not most,
have become ‘low-cost’ development
labs for the OEMs, removing business
from SMEs and reducing their research,
including fundamental capabilities. The
main challenge is therefore in the development of a correct funding/distribution plan giving more creative potential
to small enterprises which are the major
force behind transforming ideas into
practical solutions.
What drew you to this field? As a
schoolboy, did you ever imagine you
wo
would be doing this?
It’
It’s a long story... As a young schoolbo
boy I had indeed other occupations
th
than dreaming of this interview...
ti
time was longer then and ‘transformaation’ was only a word in a dictionaary. I learned later that everything
cchanges, and not always for the better. The challenge of an engineer
is to adapt the man and his environment to the change, it being the
only constant. As Heraclitus said,
‘The only constant is change.’

© CITI technologies
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arguments in favour of driving electric
vehicles. You can do this by subsidising the purchase of battery powered
vehicles, increasing taxes on oil and
levying high-polluting vehicles, for
instance. Public organisations would
also need to replace or update their
fleets (buses, rubbish trucks, postal
vans, etc.) with equivalent electric
vehicles.
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The project is attempting to change this
by bringing niche ideas back into mainstream concepts.
Building on the success of
NICHE, Niches+ goes a step further by placing actors in a simulative environment. The aim is
to enhance accessibility, efficient planning and use of infrastructure and interchanges,
urban traffic management
centres, and automated spaceefficient transport systems.

© Pablo Scapinach

While exploring such themes
with specific user requirements in mind, Niches+ identified specific work groups in
which actors could maximise
their activities.

Intelligent transport for the future
Europe needs intelligent transport infrastructure to deal with traffic
monitoring, fleet management and the organisation of large-scale events.
The continent is leading developments of such intelligent services based on
surveillance, communications and digital mapping technologies.

An EU-funded project set out to examine intelligent transport infrastructures
with a particular focus on the management of large-scale events and crises.
The ‘Eye in the sky’ project used the
Athens Olympic Games of 2004 as a
test case.

Additional project tasks included the
functional optimisation of the FCDapproach for inner-urban applications
and the integration
of navigation
g
g
services.

As a first step, user needs were identified from an analysis of the requirements for the 2000 Olympic Games in
Sydney and the 2000 EXPO in Hanover. This analysis was used in the design
and implementation of an optical sensor on an airship. Testing of the airborne service, including air-to-ground
communications, was then carried out.

Having identified these concepts,
Niches+ is now developing guidelines
for their implementation along with
research and policy recommendations.
The project team has selected several
cities in which to develop concrete
implementation scenarios and evaluate
their outcomes.

(1) ‘New and innovative concepts for helping European transport
sustainability — towards implementation.’
Funded under the FP7 specific programme Cooperation
under the theme Transport.
http://cordis.europa.eu/marketplace > search > offers >6121

Both terrestrial and airborne elements
of the project underwent field trials
in Athens. The final results were then
evaluated and compared to end users’
needs. In parallel to the technical
work, dissemination activities, such as
workshops and publications, sought
to create awareness of the potential
for market take-up of the services
developed.
na, Shutterstock

is & IP's image, Shu

tterstock

Given the fast pace of development in
urban transport, it is hardly surprising
that many great ideas may have been
set aside as a niche concept in favour
of more important developments.

They also implemented and validated
traffic data, so-called floating car data
(FCD). This data was then fused with
information from static sensors and
used to develop a set of new services
for fleet management and mobility
information.
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There are plenty of actors and ideas on innovative urban transport. The EUfunded Niches+ (1) project has brought many of them together in a network to
share, stimulate and promote these ideas.

Examples of such focus groups include
passenger-friendly inter-modal interchanges, environmental pollution data
to be used in traffic management, and
the use of electric vehicles in car-sharing schemes. Innovative cycling facilities and mobile travel information services are also being explored.

© Galina Mikhalishi

Innovation in transport gets a move on

real-time processing of the data into
traffic information.

The project achieved a number of
results. It successfully developed and
validated intelligent transport infrastructure based on surveillance, communications and geographic information/digital mapping technologies,
and tested the near real-time downloading and acquisition of sensor data
to ground stations, as well as near

In addition, a complete digital road/
traffic database was set up — for the
first time — for a specific urban area.
The database provides geo-references
for multiple layers of relative information like road types, signs and restrictions, topographic data and the statistic
traffic flow model.

The greener road ahead
Unveiling future challenges in transportation, planning ahead and finding
innovative solutions will help create a much better world to live in. The EUfunded U-STIR (1) project is exploring how this premise can be built on.

The project is examining the challenges in Europe’s surface transport
beyond 2050. It is outlining radical new
technological concepts and proposing
new mobility and transport solutions,
while improving the quality of life and
the environment as well.
The project is involving innovation
incubators, which will exploit different

ideas to analyse the technological
drivers for 2050 and beyond. Different tools and ideas from partners are
spurring the creative process through
workshops. U-STIR is also fostering an
innovation-friendly climate, motivating researchers, industry and users to
participate in the innovation process
and give stakeholders ideas to support
innovative excellence.

The findings from ‘Eye in the sky’
are not exclusive to the transport and
technology sectors, but also offer
insight into ways of improving the lives
of European citizens.

Funded under the FP5 programme IST
(User-friendly information society).
Collaboration sought: further research or development support.
http://cordis.europa.eu/marketplace > search > offers > 5700

The project began with an analysis of
current and future gaps in innovation.
It summarised the main issues and predicted environmental and socio-economic problems relating to transport,
correlating them with the innovations
in surface transport. U-STIR then gathered information on policy goals, gaps
and innovation related to transport
challenges in order to prepare a report
on foresight activities.
Existing innovation campaigns connected to the EU Year of Innovation
were analysed and new ways to trigger innovation were investigated. The
project
partners also organised inforpro
mation-gathering workshops together
ma
with local stakeholders. The main findwit
ings obtained relate to the innovation
ing
climate in each country, and their
cli
results serve as input for future workres
shops. An innovation portal, called
sh
innovation pump, became a part of
in
the project website and is supporting
th
other project tasks. It features a creo
aativity support tool and a ‘tools and
materials’ section that can help furm
tther the project’s aims.
To establish and encourage an innovation-friendly climate, the project is interacting with numerous
research facilities, firms and scientific communities. Exchange of innovation practices is set to follow,
and dissemination of the project
results is planned.
(1) ‘User driven stimulation of radical new technological
steps in surface transport.’

Shutterstock
© Jiri Vratislavsky,

ENERGY AND TRANSPORT

Finally, a business plan and a service
definition strategy were developed.
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Transport experts unite
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As fuel prices and environmental
concerns increase, the EU has efficient transport high on its agenda.
In 2005, the European Intermodal
Research Advisory Council (EIRAC)
was launched to address the needs of
the sector, bringing together over 50
high-level industrial players. EIRAC
members are terminal handlers, freight
villages, transport operators, forwarders, equipment suppliers and relevant
authorities. EIRAC extends in-depth
advice to transport stakeholders in
their planning of research and technology programmes.

In 2008, the EU-funded EIRAC II (1)
project was launched to support EIRAC
members in stimulating research investment and innovation in multimode
transport and logistics. In its first year
and a half, EIRAC II reorganised internal and external communication procedures with clear communication
plans, including the elaboration of new
terms of reference for the project. It then
reinforced existing links and established
new ones with other European Technology Platforms, as well as with the EU’s
ERA-Net Transport programme within
the European Research Area.
The initiative is also implementing cooperation activities with other European
initiatives such as the European Rail Research Advisory Council (ERRAC) and
Waterborne, as well as with
the European Green Car Initiative (EGCI). Recently, an
EIRAC road-show involving several Member States
helped strengthen relations between EIRAC
and national authorities,
stimulating integration

Boost for photovoltaic development
in North Africa

© Darren Baker, Shu

tterstock

EU-funded research is looking at new applications for concentrated
photovoltaics (CPV) technology in Egypt and Morocco.

EIRAC also worked on a plan to
become an autonomous entity able to
address its purposes independently of
EU funding or other public financial
support. The project is continuing to
identify best practices in intermodal
transport research and has already
elaborated an impact assessment tool to
evaluate research projects in intermodal
transport.
EIRAC achievements are being highlighted in public events, such as the
international exhibition for logistics,
telematics and transport in Munich.
The project’s final results will be the
new release of the intermodal strategic research agenda and implementation plan, as well as the publication of
the intermodal transport handbook.
Last but not least, EIRAC will soon be
transformed into a new organisation
that is able to organise its activities and
implement its objectives without time
constraints.

(1) ‘EIRAC 2008-10.’
Funded under the FP7 specific programme Cooperation
under the theme Transport.
http://cordis.europa.eu/marketplace > search > offers > 6504

The main goal of the EU-funded
NACIR (1) project was to find new applications for CPV technology and unveil
possible sources of failure in countries
outside the EU. This vision included a
stand-alone CPV system in Egypt, a gridconnected CPV system in Morocco, a
worldwide database on CPV systems, and
improved CPV components technology.
In Egypt, an off-grid CPV water-pumping, desalination and irrigation system
has been designed. It includes the universal energy supply protocol (UESP),
developed by the Fraunhofer research
organisation, which optimises electrical
generation and enables the inclusion of
other energy sources such as wind and
diesel.
The project’s focus in Morocco has been
on preparing the infrastructure on-site

Î
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A body of experts is helping Europe’s transport sector become leaner and more
efficient, advising on policies that involve complementary modes of transport,
logistics and freight services.

of EIRAC recommendations into
national programmes for research and
policy-making.

Meanwhile, the creation of a database of worldwide CPV experience
has been initiated at the Institute of

Concentration Photovoltaic Systems
(ISFOC) in Spain, and work is ongoing
to improve the efficiency of CPV systems, in particular the acceptance angle
of the optics.

A gold-plated window as the transparent electrode for organic solar cells is
now a reality thanks to a team of researchers from the University of Warwick
in the UK.

The upshot of this development, apart
from its innovation, is that it could be
relatively cheap because the gold used
is just eight billionths of a metre thick.
Presented in the journal Advanced
Functional Materials, the research was
funded in part by a European Regional
Development Fund (ERDF) grant.
Scientists have traditionally depended
on indium tin oxide (ITO) coated glass
as the transparent electrode for organic
solar cells, mostly because there is no
other alternative. The problem with

the NACIR project is contributing to a
draft report that will address this need.

(1) ‘New applications for concentrated photovoltaics: a fast way to
improve reliability and technology progress.’

The research team explained that the
preparation of a standard for CPV
module rating was ‘the most urgent’
activity for the sector and noted that

Gold(en) boost for organic solar cells

ITO is that not only is it a complex
material, but it is unstable as well. It
has a high-surface roughness and the
chances of it cracking once bent, if
supported on a plastic substrate, are
high. Making matters worse is that
indium, the key element in ITO, is relatively short in supply and thus a costly
component.
Experts have long recognised that an
ultra-thin film of an air-stable metal
like gold would be a good substitute
for ITO. However, no one was able to

Funded under the FP7 specific programme Cooperation
under the theme Energy.
http://cordis.europa.eu/marketplace > search > offers > 6122

generate such a thin film before, particularly one that is transparent yet
resilient enough for use. Dr Ross Hatton and Professor Tim Jones from the
Department of Chemistry at Warwick
and colleagues discovered how to generate a fast method for the preparation
of robust, ultra-thin gold films on glass.
According to the team, this method
could be expanded for use on large area
applications including solar cells. The
electrodes generated by this method are
chemically well defined, they say.
‘This new method of creating goldbased transparent electrodes is potentially widely applicable for a variety
of large area applications, particularly
where stable, chemically well-defined,
ultra-smooth
platform electrodes are
u
t
required, such as in organic optoereq
lectronics and the emerging fields of
lec
nanoelectronics and nanophotonics,’
na
Dr Hatton says.
Not only have the researchers
N
developed a complex-free, effective
de
and practical method of depositing
an
ffilms onto glass, but they have succceeded in improving optical propeerties by perforating the film with
small circular holes using polystyrene balls.
In a related development, the
Warwick team has also deposited ultra-thin gold films directly
on plastic substrates. Their work
could lead to genuinely flexible
solar cells in the future.

, Shutterstock
© laurent dambies
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at the University Al Akhawayn campus.
Isofoton, the Spanish solar technology
manufacturer, will install a 25 kilowattpeak units (kWp) power plant at the
university in cooperation with ONE,
Morocco’s national electricity company.
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Promoted through the Research Information Centre.
http://ec.europa.eu/research/infocentre >
search >20973
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Plastic sheets to boost photovoltaic
panel efficiency

The solar spectrum received at the
Earth’s surface covers wavelengths
ranging from 290 to 3790 nanometres
(nm). Ideally, the absorption spectrum
of photovoltaic materials should perfectly match the entire solar spectrum
in order to convert the maximum photons from solar radiation to electricity.
However, there is a large mismatch
between the solar emission spectrum
and the absorption properties of present
PV materials, especially in the infrared
(IR) region. Indeed, the absorption
band of the best PV materials can be
found between 400 to 1200 nm.
The EU-funded Ephocell (1) project is
developing a system of plastic sheets
with new advanced materials to radically improve the efficiency of PV

panels. The new system
will be capable of converting ultraviolet light
(290-400 nm) and part off
the infrared range (700-840 nm) of the solar spectrum to an appropriate radiation in the
visible range for commercial PV modules and products under development,
such as organic solar cells.
Scientists are investigating two mechanisms to modulate the wavelength
of the high- and low-energy unused
photons of the solar spectrum. First,
the down-shifting (DS) that allows the
absorption of a high-energy photon
and the emission of a photon of lower
energy; and secondly the up-conversion (UC) that can convert a photon

Perceptions of carbon capture and storage
EU researchers are investigating how information can be effectively
communicated about carbon capture and storage (CCS) technology to different
audiences.

Carbon dioxide (CO2) capture and storage (CCS) is increasingly being considered as a serious option to mitigate
climate change. Industry and governments, mainly in north-western Europe,
have started to realise large-scale CCS
operations.

CCS has understandably started to attract
attention from the public, but awareness
of the technology is generally low. To enable the public to form a fully-informed
opinion on a technology as complex as
CCS, access to factual, comprehensive,
and reliable information is required.

with lower energy to higher energy one.
The project team wants to reach a 12 %
energy conversion efficiency rate from
(near) IR to visible up-conversion and
85 % from UV to visible down-shifting.

(1) ‘Smart light collecting system for the efficiency enhancement of
solar cells.’
Funded under the FP7 specific programme Cooperation
under the theme Energy.
http://cordis.europa.eu/marketplace > search > offers > 6212

The EU-supported NearCO2 (1) project
wants to plug this information gap and
analyse exactly what would constitute
effective communication on the subject.
The NearCO2 partners are looking at
the different groups that need to be
addressed, depending for instance on
their proximity to project sites. In addition to developing communication and
participation strategies on the subject,
the project plans to build and test a
multilingual audiovisual presentation
on CCS in DVD format that will aim
to present CCS in a neutral way and
explore public reactions to installations
in the entire CCS chain.
The results of the project will be shared
with national and selected local authorities, non-governmental organisations
and industry.
(1) ‘New participation and communication strategies for neighbours

© Lasse Kristensen

, Shutterstock

of CO₂ capture and storage operations.’
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Funded under the FP7 specific programme Cooperation
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Easy-to-implement plastic sheets with new advanced materials
should radically improve the efficiency of photovoltaic (PV)
panels, according to EU scientists.

Scientists worked to develop a pioneering process for converting sugar cane
bagasse and sugar cane biomass into
fermentable sugars. They wanted to
find a way to integrate the process with
the existing production of first-generation ethanol based on sugar cane.
The researchers investigated the structural components of sugar cane biomass. The aim was to capture the easier
fraction of the cellulose sugars. The
EU-funded Canebiofuel (1) focused on
developing a detailed understanding of
the dynamic impact between pre-treatment and enzymatic hydrolysis in order
to design the best process and enzymes
for cost-effective cellulose conversion.
The team studied the fermentation of
the hydrolysed biomass fractions and
analysing process flow integration to

stock

optimise the total processing plant
output. They assessed the ability and
value of producing electricity from
residuals generated from the conversion of cane biomass into fermentable sugars. The research team then
planned to build a tool with modules
of each of the main process units to
assess the effects on the overall performance of the process, as well as the
production costs for the various process configurations.
The project revealed differences in the
composition of bagasse and straw, indicating that diverse optimal pre-treatment conditions can be expected. Experimental runs for bagasse and straw
showed that these biomasses were successfully pre-treated by steam explosion
under catalysed and auto-hydrolysis
conditions.

Building on high energy stakes
Individual homes in Europe are warming up to solar panels and solar heating,
but taller buildings are lagging behind. New technology will enable these highrises to follow suit.

tterstock

Solar heating systems and photovoltaic panels has been a dream for many.
Although houses in numerous towns
and cities are starting to adopt available technology in the field to heat water
and, in some cases, to generate modest amounts of energy, the focus has
been on small homes rather than larger
buildings.
bu
d gs.
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In order to exploit renewable energy
on a grander scale, it is imperative for
large edifices, such as offices, schools
and public buildings, to be a part of
this change. This means transforming a building’s facade into a producer
of solar or photovoltaic energy. This
is particularly important for buildings with a small roof area
relative to the rest of the
structure such as highrise buildings.
The EU-funded CostEffective (1) project,
is looking into ways
of converting existing
facades of tall buildings into energy components. European key
players from the construction industry and
the alternative energy
sector are working on
the project together.

© infograﬁck, Shutter

Companies should soon be able to use a cost-effective and industrially
viable process to turn sugarcane biomass into fermentable sugars thanks to
EU-funded research.

© ssuaphotos, Shu
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Better biomass conversion into ethanol

The project also investigated the best
ways of providing optimised pre-treatment yields as well as minimal amounts
of inhibitors to the subsequent enzymatic hydrolysis and fermentation step
coupled with high-fibre reactivity. The
idea is to use mathematical modelling of the combined factorial designs
to consolidate the data obtained and
deliver the best results.

(1) ‘Conversion of sugar cane biomass into ethanol.’
Funded under the FP7 specific programme Cooperation
under the theme Energy.
http://cordis.europa.eu/marketplace > search > offers > 6213

The project is developing integrated
building concepts by combining standard features with the latest technology.
The project is also elaborating new
business and cost models which consider the entire lifecycle of a building,
incorporating the benefits of reduced
operating costs and greenhouse gas
emissions. In addition, development of
a decision support tool will help planners find the most suitable building
concept.
Nano-structured coatings and films
which will enhance component performance and durability, thanks to
anti-reflective, anti-soiling and seasonal
shading functionality.
The project results will provide important support for different European
organisations and platforms.

(1) ‘Resource- and cost-effective integration of renewables
in existing high-rise buildings.’
Funded under the FP7 specific programme Cooperation
under the theme ‘Nanoscience, nanotechnologies, materials and
new production technologies.’
http://cordis.europa.eu/marketplace > search > offers > 6182
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Water efficient seeds to ensure global
food security

The need to breed plants that are drought resistant is becoming ever more necessary as the impact of climate change
makes itself felt around the world. Drought has become a problem in an increasing number of countries, including those not
traditionally seriously affected by the phenomenon. A research
team at the University of Warwick’s School of Life Sciences led
by Dr Lorenzo Frigerio has made steps towards tackling this
problem by examining two proteins that are members of the
large family of major intrinsic proteins (MIPs). These are widespread among living organisms and are known to be involved
in water uptake.
As a member of the Pharma-planta project, Dr Frigerio investigated the plant endomembrane system. The investigation compelled him to think about the molecular mechanisms
described in this latest study. His work is ‘an excellent example
of how concepts born from one path of work can impact completely new areas of science,’ comments Pharma-planta coordinator Julian Ma of St. George’s, University of London in the UK.
The first of the protein types they examined were plasma
membrane (PM) intrinsic proteins (PIPs). Because they are
normally found on the outer covering of a cell, PIPs have generally received most attention from researchers as the probable

prime gatekeepers of the water transport into and out of cells.
Dr Frigerio’s team therefore focused their research on a second
group of proteins known as tonoplast intrinsic proteins (TIPs).
The tonoplast is the membrane that surrounds structures inside
the cell called vacuoles. Although the TIPs appear to be able to
govern water uptake, the fact that they are concentrated in the
tonoplast has reduced researchers’ interest in their role in water
uptake. This is because the tonoplast itself is generally not considered to present a major problem for intracellular water flow
as its water permeability is thought to be much higher than
that of the outer plasma membrane.
Scientists in this latest study succeeded in reversing this position by producing the most complete plant TIP expression
map produced to date. The map reveals that TIPs do play a
role in water management in seed maturation and germination. Indeed, the researchers found that they probably play
the crucial water management role, as PIP was almost literally
nowhere to be seen.
After studying microarray datasets, the research team found
that out of 13 PIPs encoded by the Arabidopsis genome,
only three seemed to be detectable in their seeds. They
also discovered that those three PIPs did not show up until
60 hours after germination, hence only after the end of the
m
most important phases of water uptake in a germinating seed.
In contrast the researchers found that very high levels of TIP3
pr
protein appeared to be present in the plasma membrane durin
ing seed development and germination.
D
Dr Frigerio believes that TIP3, besides residing in the tonoplast,
is recruited to the plasma membrane to compensate for the
ab
absence — or very low concentration — of PIP. ‘We are now
o
on the right path to build a real understanding of how water
u
uptake is regulated in seed development and germination,’
aaccording to his team. ‘That understanding will help researche
ers produce seeds to meet the challenges of global climate
cchange, and food security through improved drought resistance and increased water use efficiency.’

© DUSAN ZIDAR, Shu

tterstock

The project received EUR 12 million under the ‘Life sciences,
genomics and biotechnology for health’ thematic area of the
EU’s Sixth Framework Programme (FP6).
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(1) ‘Recombinant pharmaceuticals from plants for human health.’
Promoted through the Research Information Centre.
http://ec.europa.eu/research/infocentre > search > 20833
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Scientists in the UK have found a new way to produce water efficient seeds that
they claim will help plants cope with drought, thereby contributing to global
food security. The research was partially supported by the EU-funded Pharmaplanta (1) project.

To bring economic advancement and sustainable development to a region
requires much more than just scientific research. The EU-funded Caast-net (1)
project envelops this principle by creating a cooperative platform of mutual
inclusion for mutual benefit.

For many, the prospect of science and
technology investment may be the
Holy Grail to reducing poverty, bringing investment and stability. Yet, for
investment in science and technology
to work, it requires intelligence in the
forethought, planning and execution.
The project took a step-by-step
approach to determine the best way

forward for all parties. By developing a cooperative platform, the project
identified research activities of mutual
benefit that were both ongoing and farreaching. According to the researchers, a project must attain a total synergy of regional development activities
that assist in the continual evolution
of EU-African science and technology
collaboration.
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T
This synergy is only posssible if policy dialogue
remains in line with continual research activities,
are of mutual benefit to all
and promote the ongoing
development of regions
on a socio-economic
basis. Similarly, information and training also
need to be equally available for all parties.

Impact of climate change on
settlement patterns
The impact of climate change on human settlement patterns from the late
Pleistocene period to the present day have been studied in south Peru.
The EU-funded TAMBO (1) project carried out the investigation in the
region of the valley of the Rio Tambo and adjacent coastal area.

Caast-net identified these two major
challenges. They made significant
efforts through thematic research activities which fostered research and development topics of mutual interest. For
instance, they held an event on biofuels
and renewable energies in Senegal and
an event on non-communicable diseases which took place in Cameroon.
The project continues to generate
results through information portals,
web-based knowledge management
platforms and a host of e-based activities such as e-bulletins, e-alerts and
e-updates. Caast-net is not simply
coordinating a network over EU-African’s research activities — it is ensuring
future benefits for these nations, too.

(1) ‘Coordination and advancement of sub-Saharan Africa-EU
science and technology cooperation network.’
Funded under the FP7 specific programme Capacities
under the theme ‘Horizontal actions and
measures in support of international cooperation’.
http://cordis.europa.eu/marketplace > search > offers > 6104

Researchers traced the process of adaptation to gradual changes in climate and
vegetation by the region’s indigenous
population. The initiative will help
determine local and regional effects of
small-scale shifts in climate.
The El Niño effect has been identified
as influencing human settlement patterns in specific areas of the Rio Tambo
Valley and coastal region. El Niño is a
weather phenomena characterised by
abnormally warm surface waters in the
tropical region of the Pacific Ocean.
In addition, limited impacts on a local
scale have been attributed to seismic
and volcanic events, which are a feature
of the study area in southern Peru.
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Casting a net over development in Africa
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Close cooperation between experts
from a wide range of disciplines has
been a particular feature of the TAMBO
consortium. Specialists from the fields
of climatology, volcanology, archaeology, ethnology, carbon-14 (C14)
analysis and palaeobotany have all contributed to the initiative.
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Key achievements by the TAMBO project include analysis of aerial and satellite images of the research area and

a detailed study of almost the entire
Tambo valley. Researchers have investigated areas at the mouth of the river
and registered detailed descriptions of
97 sites of prehistoric and colonial settlement in the Tambo valley region. Sites
have also been identified for further
investigation, including settlement and
burial sites from the late intermediate
period between 1 000 and 1 476 AD.

Security breaches and deliberate acts of destruction can significantly harm
the environment. Documenting these incidents could safeguard people from
similar ones in the future.

In its first year the project assessed previous and possible threats and outlined

(1) ‘Societies of south Peru in the context of climatic and environmental change, late Pleistocene to modern age Rio Tambo project.’
Funded under the FP7 specific programme People

Work conducted by the TAMBO project
will give scientists and policy-makers

Documenting environmental abuses

The EU-funded Securenv (1) project is
developing a knowledge base needed
to ensure the security of citizens from
future threats associated with attacks on
the environment. Assessing emerging
environmental threats requires a foresight exercise to identify these threats.
The long-term objective of Securenv is
to support the development of appropriate countermeasures and strategies
to remedy or pre-empt environmental
damage.

a better understanding of the type of
perturbations to plan for as a result of
climatic and environmental change.

the tools and methods to be used during later stages of the four-year project. The work started with a review
and assessment of past environmental
accidents, catastrophes and examples of
deliberate attacks on the environment.
A database was created with over 330
records with qualitative and quantitative parameters to categorise attacks.
The project revealed that organised
crime is an emerging phenomenon and
that the number of incidents is rising,
not least because of increasingly strict
environmental regulations.

(Marie-Curie actions).
http://cordis.europa.eu/marketplace > search > offers > 6162

Examples of environmental warfare
have also been identified. Environmental warfare is the deliberate modification of an environment. This ranges
from greenhouse gas emissions to detonating uranium-depleted bombs. The
project is also investigating incidents
related to invasive insect or animal species, revealing the scale of potential
economic and environmental damage
some of these species can cause.
In addition to assessing previous incidents, the project’s work developing
suitable foresight methodology has
also progressed. Existing foresight
approaches in the area of environment
and security have been reviewed to create a tailored approach for Securenv. In
the meantime, workshops and expert
surveys have made valuable contributions to the project. Securenv has also
developed a strong dissemination and
end-user involvement strategy.
The project plans to continue identifying novel and emerging threats on the
environment by terrorists and other
organised groups. Scenarios will be
examined to develop new measures for
tackling environmental security issues
and threats. Eventually, Securenv will
provide recommendations to European
policy-makers and the intelligence
community taking into account ethical,
cultural and organisational challenges.

(1) ‘Assessment of environmental accidents from a security
perspective.’
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Funded under the FP7 specific programme Cooperation
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under the theme Security.
http://cordis.europa.eu/marketplace > search > offers > 6090
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Project partners have documented
climate and environmental change in
the study area from a chronological
perspective. Scientists have also
reconstructed stages in the development
of human settlements and their decline
in specific areas, a process which
continues to the present day in Andean
valley areas.

Growing sustainability in Europe’s forests

Timber products form an important
part of the economy of many European
countries. Climate change may affect
these natural resources both directly,
by changing weather patterns, and

indirectly, as pests and disease spread
to new areas.
The EU-funded Noveltree (1) project is developing genetic techniques
tto improve tree characteristics in
aan effort to safeguard the future
o
of Europe’s forests. Species of importance to different regions were
selected for the study, including
maritime pine, Scots pine, spruce
and poplar.

© cla78, Shutterstoc
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Small variations in the DNA
of similar species, known as
single nucleotide polymorphisms (SNPs), have been identified using the latest geneticsequencing technology.

New solution for life cycle assessments
The importance of safeguarding our groundwater supplies, both in terms
of quality and quantity, cannot be overestimated. The full incorporation
of groundwater into life cycle analysis (LCA) represents a step in the right
direction.

LCA is a common tool used to determine the environmental impact of a
product or service. Several different
aspects, ranging from land use to climate change, are evaluated. A ‘cradlecradle-to-grave’ scope is employed which
takes raw materials, transport and even
recycling into account.

To date, groundwater — a natural
resource of critical importance — has
not been properly addressed by LCA.
The EU-funded ‘Revising the role
of groundwater in life cycle assessment’ (GWAT-LCA) project sought to
resolve this by encouraging cooperation
between hydrogeology and LCA experts.

To help forest managers put this new
knowledge to use, the Noveltree team
created a package of decision-support tools. Breeding programmes are
designed to produce optimal results,
even in cases of conflicting objectives. The impact of genetic selection
on productivity has also been incorporated into a popular forest simulation
model. Noveltree’s research could help
mitigate the impact of climate change
on Europe’s forests.
(1) ‘Novel tree breeding strategies’.
Funded under the FP7 programme Cooperation
under the theme ‘Knowledge based bio-economy.’
http://cordis.europa.eu/marketplace > search > offers > 6070

A special approach was therefore
required since groundwater differs
from other so-called products. Water
may be renewable but it is not evenly
distributed. Similarly, negative impacts
are more local than global in nature.
Experts had to literally dig deeper to
evaluate the multiple roles and users of
groundwater.
The resulting conceptual framework has been transferred to a common global information system (GIS)
software tool. This has been applied
during GWAT-LCA to the largest
consumer of groundwater worldwide
— the agricultural industry, specifically
wheat farming. An LCA was also performed on ground-source heat pumps
used in geothermal applications, which
revealed a surprisingly significant
impact related to powering such equipment. More interesting findings are
expected as the framework becomes
more widely used.

stock

Funded under the FP7 specific programme People
© silver-john, Shutter
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Scientists are learning how to exploit the natural variability of trees so that
they may resist the effects of climate change.

Once these SNPs have been associated
with the expression of desired traits,
such as cold hardiness or drought
resistance, they can be employed as
genetic markers.

26

(Marie-Curie actions).
http://cordis.europa.eu/marketplace > search > offers > 6183
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Artefacts shed light on modern human journey

However, artefacts recently unearthed
in the United Arab Emirates (UAE)
contradict this theory and suggest that
humans could have arrived on the Arabian Peninsula directly from Africa as
early as 125 000 years ago. This groundbreaking research was recently published in the journal Science.
Researchers led by Hans-Peter Uerpmann from Eberhard Karls Universität Tübingen in Germany and Simon
Armitage from Royal Holloway, University of London in the UK questioned
traditional thinking on the arrival of
Africans on the Arabian Peninsula after
discovering an ancient human toolkit at
the Jebel Faya archaeological site in the
UAE. They said the toolkit resembled
technology used by early humans in
east Africa, but not the craftsmanship
that emerged from the Middle East.
The toolkit, which includes relatively primitive hand-axes along with
a variety of scrapers and perforators,

suggested that technological innovation
was not necessary for early humans to
migrate onto the Arabian Peninsula,
according to Dr Armitage. He and his
team calculated the age of the stone
tools using luminescence dating.
This is a relatively new method of dating archaeological sites and materials by measuring the amount of light
energy trapped in mineral crystals.
They determined that the artefacts
were about 100 000 to 125 000 years
old, concluding that humans could
have arrived on the Arabian Peninsula
as early as 125 000 years ago — directly
from Africa rather than via the Nile
Valley or the Near East, as researchers
suggested in past studies.
‘These anatomically modern humans
— like you and me — had evolved in
Africa about 200 000 years ago and
subsequently populated the rest of
the world,’ Dr Armitage says, adding
that the findings ‘should stimulate a

The passage of modern humans from
Africa to the Arabian Peninsula would
most likely have been as part of a migration spreading across Europe, Asia and
Australia.
Dr Uerpmann and his team also analysed sea-level and climate-change
records for the region during the last
interglacial period, approximately
130 000 years ago. They determined
that the Bab al-Mandab Strait, which
separates Arabia from the Horn of
Africa, would have narrowed due to
lower sea-levels, allowing safe passage
prior to and at the beginning of the
last interglacial period. At that time,
the Arabian Peninsula was much wetter than today with greater vegetation
cover and a network of lakes and rivers.
Such a landscape would have allowed
early humans access into Arabia and
then into the Fertile Crescent region in
western Asia and India, according to
the researchers.
‘Archaeology without ages is like a
jigsaw with the interlocking edges
removed — you have lots of indi
dividual pieces of information
bu
but you can’t fit them together
to produce the big picture,’ Dr
A
Armitage explains.’ At Jebel
F
Faya, the ages reveal a fascin
nating picture in which modeern humans migrated out
of Africa much earlier than
previously thought, helped
by global fluctuations in sealevel and climate change in
the Arabian Peninsula.

Promoted through the Research Information
Centre.
http://ec.europa.eu/research/infocentre >
© OPIS, Shutterstoc
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Archaeologists have long argued over the presumed date when modern
humans first left Africa for the Arabian Peninsula, though most research has
until now suggested that an exodus took place around 60 000 years ago.

re-evaluation of the means by which
we modern humans became a global
species.’

Museums — more than something to muse over

Building on the concept that interactivity can provide a better base from
which to learn, MIC sought to provide
ways for citizens to be more involved in
the knowledge-building process. With
the right tools visitors to museums, for

example, could build their very own
city, virtually.
MIC project set out to provide these
tools, to actively involve the visitor or
citizen in an immersive environment.

More than 250 people are involved
in the project in one way or another,
including community centres, museum
staff and even museum visitors. The
virtual cities developed within the projec
ject will be disseminated to
co
consortium partners both
as a means to evaluate what
p
people are most intereested in seeing and doing
aat museums and to foster
kknowledge creation.
The project will help give
new shape — and even
purpose — to museums and the results may
influence Europe’s future
cityscape.

Funded under the FP7 specific programme
Cooperation under the theme Science
in society.
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Research needed for improved
workplace economics

k
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The EU-funded ‘My ideal city’ (MIC) project seeks to change the museum
experience, making it a more interactive and educational place.

It also sought to provide unique tools
to help strengthen links between museums and science centres, making them
a place where doing and teaching is
matched by observation and learning.

Economic motives drive workplace dynamics on
the part of workers, employers and regulation bodies.
Research and better understanding in this area will
enhance policies and decision-making.

Researchers traced the process of adaptation aspects of health and safety in
the workplace are an undeniable factor
in economic activity and production,
but research on this topic has not been
adequately developed. The EU-funded
ROWER (1) project is developing a
base that will enable groundbreaking
research on occupational health and
safety (OHS) economics.
This research facilitates the development of policies in an area crucial to
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sustaining global
competition and
d
competitiveness..
An EU-funded co-ordination and suppport action (CSA),
),
the project set out
ut
to gather and interrpret relevant knowwledge and make it
available through an
interactive online
ne
repository.
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allows visitors to read and comment on
every aspect of the report.

Since starting, the project has published
a website with project information and
announcements, released a report on
the current status of OHS economics
and set up a dynamic repository that

The second OHS economics conference, scheduled for May 2011, focused
on the interaction of micro-and
macro-levels as regards policy development. At the end of the project the

In addition, the first ROWER conference on OHS economics was hosted
in April 2008, the first working group
meeting was assembled in September
2009 and the second in April 2010.

final repository will be published as a
book and published by the ROWER
project. This will be a final tool helping researchers continue to build on
research and influence decision-making
relevant to OHS economics.

(1) ‘Building a knowledge repository for occupational well-being

Home ownership and demographics
European researchers are investigating the correlation between home
ownership and a shrinking population.

Is there a relationship between owning
a home and the size and age of a county’s population? If so, what are its causes
and how are demographic changes
linked to home ownership? These are
just two of the challenging questions
the EU-funded ‘Demographic change
and housing wealth’ (Demhow) project
undertook to answer.
During the project’s first period,
researchers studied econometric and
a policy analysis. The former study

looked into the changing dynamics of
wealth in relation to state pensions,
housing systems and financial institutions. The latter study looked at how
various housing equity approaches
throughout the EU have affected the
elderly and their financial needs.
The researchers looked into the impact
of policy development and the performance that financial markets have
on housing. They have also conducted
household interviews (on a pilot scale)

economics research.’
Funded under the FP7 specific programme Cooperation
under the theme Health.
http://cordis.europa.eu/marketplace > search > offers > 6152

in eight Member States and conducted
wide-ranging dialogue and dissemination activities.
According to the study, the general pattern is that European households tend
to behave as if housing — whatever else
it might mean to them — is a financial
asset which is used like other financial
assets. In other words, home owners
tend to save during their working lives.
They then use the savings to supplement
income from pensions. So, leading up to
the age of retirement and maybe beyond,
households increase the amount of their
housing wealth, as well as the amount
of cash they have in bank accounts, the
value of shares they hold and so on.
While the Demhow project
Wh
provided valuable insight
pro
into home ownership and
int
its contrasting approach
across European nations,
ac
these findings are only preth
liminary and warrant addli
itional research to estabit
llish a strong correlation
between home ownership
b
and shrinking populations.

Funded under the FP7 specific programme
Cooperation
under the theme ‘Socio-economic
stock
© cherezoﬀ, Shutter

sciences and the humanities’.
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http://cordis.europa.eu/marketplace >
search > offers > 6157
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ROWER has imposed certain requirements in this respect: achieving an
international level of research, following a multidisciplinary approach, dissemination to academia and society in
general, expediting research activity in
the area of OHS economics, and taking
onboard ongoing research.

Modern society is often a fast-changing environment in which legal recourse
and representation can lag behind. How do disenfranchised citizens gain
democratic ownership?

Contrary to the saying, all men are
not created equal. Many citizens
are sidelined for whatever reason,
whether due to alternative lifestyles
or religious choices or physical handicaps. The EU-funded Profacity (1)
project looks at society’s outliers with
the intention of understanding how
hybrid forms of citizenship adapt to
and even influence mainstream legal
citizenship.

In any given society different groups
have the right to participate, but in
order to do so they may need to adapt
or make changes. Profacity is studying
how they may adapt and what role such
things as language and codes of behaviour, identity and ‘urbanity’ play on socalled ‘profane citizenship’.
The project’s findings indicate that,
in practical terms, being able to

participate in and contribute to society is not predicated on legal citizenship per se. This calls for a clearer
understanding of what it means to ‘be
a citizen’.
Profacity took a novel stance on skills
and knowledge in this context, looking into what people do in society and
how this helps to shape citizenship. By
removing the barrier between recognised citizenship and profane citizenship on a skill/knowledge basis, the
ontological meaning of citizenship is
challenged, suggest the researchers.
The study further challenges the concept of democratic ownership — comparing what we see at the national level
with widely held democratic principles.
The
T researchers ask several questions
to
t prompt further study and reflection
t
on this unusual topic. How should
ordinary
o
social actions in the community, such as building houses, or
m
ssweeping the streets, be interpreted
in terms of democracy? In what way
do novel forms of participation in the
public space equate to democratic
ownership?
(1) ‘Profane citizenship in Europe — testing democratic
ownership in hybrid situations.’
Funded under the FP7 specific programme Cooperation

tterstock

under the theme ‘Socio-economic sciences
and the humanities’.

© Kevin Renes, Shu
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Probing questions on citizenship
in modern society

http://cordis.europa.eu/marketplace > search >
offers > 6131

How does the knowledge economy work?
The EU-funded Scifi-glow (1) project will help achieve targets set out in the
EU’s Lisbon Agenda by identifying factors affecting the development of both
public and privately funded research.

The groups analysed both similar and
contrasting trends between the research
and commercial sectors.

Europe is committed to becoming the
most dynamic and competitive knowledge-based economy in the world,
delivering sustainable growth, greater
employment and an improved quality
of life for its citizens.

Scifi-glow studied the organisation of
the ‘knowledge sector’ and compared
it with the behaviour of commercial
companies and markets. The initiative brought together two groups of
economists.

Project partners initially concentrated
on the production of knowledge and
the conduct of research activities by the
commercial sector. This was divided
into three parts; the organisation of science in the global era, links between
science and industry, and the dissemination of knowledge.

In 2000, the Lisbon Agenda outlined
the EU’s strategy, which was based
upon policies for stimulating investment in knowledge including both university research and research conducted
by private companies.

The first group of economists focused
on the research sector. The second
group of economists was concerned
with the effect of globalisation on trade
patterns and the organisation of firms
and labour markets.

The next stage will be to take a look at
the bigger picture, including the overall
organisation of companies in a global
marketplace. The work will focus on
both the impact on trade flows and the
impact from trade flows.
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(1) ‘Science, innovation, firms and markets in a globalized world.’

stock

Funded under the FP7 specific programme Cooperation

© blinkblink, Shutter

under the theme ‘Socio-economic sciences and the humanities’.
http://cordis.europa.eu/marketplace > search > offers > 6109

Closed sea basins, such as the Baltic,
Black, Caspian and Mediterranean
seas, perform different roles between
the countries that border them. They
are not only places of transit but also
form a joint identity and shared heritage. All four basins were of strategic
importance for the United States and
the Soviet Union during the Cold War
and are now crucial to the European
Union.
The project studied the impact of EU
policies and membership on the individual countries bordering the four
closed seas and their effect on smaller
sub-multilateral structures and agreements. The EU acted as a catalyst for
stability, change and reconciliation in
several European states. The project
also examined the benefits of a focused
approach by the EU on each of the
basins, working together with the existing sub-regional groups.
Project partners explored the relationship between EU policies and
sub-regional cooperation in the areas
of security, environment, energy and
transport, and the free movement of
people, goods, capital and services.
Five seminars were hosted for analysts
and practitioners and 400 personal
interviews conducted in over 30 cities.
The team plan to make the results
available on an online database for all

those with an interest in sub-regional
cooperation.
Findings from the seminars and personal interviews revealed the complexity of the relationship between EU policies and sub-regional multilateralism.
Enlargement was identified as the EU
policy with the greatest impact. It has
helped integration in the Baltic while
creating new barriers in the Black Sea,
but has had less impact in the Caspian
and Mediterranean regions. Other
policies also had a direct impact on
pre-existing sub-regional arrangements now that the
EU has become the
main political agency
for cooperation and
harmonisation.

Findings by the EU4seas project could
help improve the relations between
European nations through improved
structures, promoting understanding
and the ethos of being good neighbours.

(1) ‘The EU and sub-regional multilateralism in Europe's sea basins:
neighbourhood, enlargement and multilateral cooperation.’
Funded under the FP7 specific programme Cooperation
under the theme ‘Socio-economic sciences and the humanities’.
http://cordis.europa.eu/marketplace > search > offers > 6214
Shutterstock

The EU-funded EU4seas (1) project has examined the role of the EU in
enlargement and multilateral cooperation around Europe’s sea basins and the
impact on policy.

These can include enlargement, democratisation and foreign energy strategy.
Internal policies such as the environment or the maritime sector can also be
enhanced.

© Chad McDermott,

Good neighbours for Europe’s sea basins

The next phase of the
EU4seas initiative was
for partners to refine
their academic analyses and delve deeper
into the policy implications of the project findings. Recommendations
are not only useful forr
d
regional strategies aimed
at the Baltic, Black, Cas-n
pian and Mediterranean
o
sea sub-regions, but also
al
for improved external
policies.
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Findings by the Scifi-glow consortium
could play a significant role in helping
Europe achieve the goals of the Lisbon
Agenda, putting it on the path to a successful knowledge economy that can
compete with the rest of the world.

IT AND TELECOMMUNICATIONS
Researchers prove safety of quantum cryptology

EU support for the research came from the Q-Essence (¹)
project, which received nearly EUR 5 million from ‘Information and communication technologies’ (ICT) theme of the
Seventh Framework Programme (FP7) and from the Percent
(²) project, which was awarded EUR 700 000 as part of a European Research Council (ERC) starting grant under FP7. The
study was published in the journal Nature Communications.

student Jonathan Barrett, researchers at the ULB developed
a methodology that was not based on identifying changes to
the quantum state of particles.
Instead, quantum devices were used as ‘black boxes’ that
both receive and transmit data. The safety of the quantum
key is guaranteed provided that both sender and receiver
can detect certain correlations between the data produced
by their respective boxes. This not only makes any attempt to
spy on the data completely pointless but also takes the security of data transmission to the limit of our current understanding of the laws of physics.

Shutterstock

What remained to be proven, however, was that this new
approach was truly secure, since tests had focused solely on
a few limited attacks. What researchers Stefano Pironio of the
Faculty of Sciences at ULB and Lluis Masanes and Antonio
Acín of the Institute for Photonic Sciences in Barcelona have
shown is that this new approach allows keys to be generated at a reasonable rate, comparable to those already used
in existing systems, thus ensuring complete security of the
system.

© R.T. Wohlstadter,
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Scientists in Belgium and Spain have proved for the first time that new systems of
quantum cryptology are much safer than current security systems.

With the keys that are generated using quantum particles,
the transmission of data can be guaranteed by the very laws
of physics, according to researchers at the Free University of
Brussels (ULB) in Belgium and the Institute of Photonic Sciences in Barcelona in Spain. According to the laws of quantum mechanics, observing a particle in its quantum state
actually modifies that state. This means that in cases where
quantum particles are used as keys in the transmission of
data, ‘spying’ can be easily and immediately detected.
‘A central problem in cryptography is the distribution among
distant users of secret keys that can be used, for example,
for the secure encryption of messages,’ wrote the researchers in their paper. They noted that ‘this task is impossible in
classical cryptography unless assumptions are made on the
computational power of the eavesdropper. Quantum key
distribution (QKD), on the other hand, offers security against
adversaries with unbounded computing power.’
This has been the principle behind all the main quantum
cryptography systems on the marketplace. But weaknesses
in the way that these systems have been implemented in the
past has left them open to attack by ‘quantum hackers.’ The
weaknesses encouraged researchers to look for more effective means of securing data. Based on work by post-doctoral

The researchers write in Nature Communications that their
work provides ‘a general formalism for proving the security’
of quantum key distribution protocols. ‘This is done in terms
of the strongest notion of security, universally composable
security, according to which the secret key generated by the
protocol is indistinguishable from an ideal secret key,’ they
explained.
Although their ‘proof’ is based on a minor assumption about
the way in which quantum devices function, the results of
the research show quite clearly that this new approach is
indeed possible in principle, paving the way for more secure
forms of quantum cryptography. The scientists concluded:
‘Our work contributes towards narrowing the gap between
theoretical security proofs and practical realisations of quantum key distribution.’

(1) ‘Quantum interfaces, sensors and communication based on entanglement.’
(2) ‘Percolating entanglement and quantum information resources through quantum networks.’
Promoted through the Research Information Centre.
http://ec.europa.eu/research/infocentre > search > 20633

Watch this space!
Coming up in issue 5 of research*eu results magazine a special dossier
on ‘Exploration of space: embarking on the final frontier.’
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Nanotechnology networking goes global
A European initiative to link nanotechnology advances with the rest of the
world is bringing a massive exchange of technology and know-how globally.

The EU-funded ICPCNANONET (1)
project is setting up an electronic
archive of nanoscience and nanotechnology research publications to
enhance networking among researchers in the EU and ICPC. The project
will focus on research strategies and
activities within the nine ICPC regions:
Africa, Asia, Caribbean, central Asia,
eastern Europe, Latin America, Mediterranean partner countries, Western Balkans and the Pacific region.
Strategies and advancements in each region will
be updated on an annual
basis and made available
on the website. More specifically, the project will
attract valuable partners
from Africa, China, the
EU, India and Russia,
aiming to provide wider
access to published nanoscience research.
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The ever-growing electronic archive will be
based on open-source
software widely used
by scientific institutions across the globe.

Networks safe and sound
Different network systems are crucial for dependable communication in
governmental, medical and industrial applications, among others. Solutions
must be found to keep these networks reliable, error free and secure.

monitoring and diagnosing faults or
abnormal behaviour in these systems.
Communication networks are becoming more sophisticated and intelligent,
while the challenges that
come from such advancement — including technical complications and
security threats — are also
growing.

© cybrain, Shutterstoc
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The EU-funded ‘Resilient networked
control systems’ (Resilientnetcontrol) project is addressing these concerns by establishing techniques for

One type of communication system is the networked control system
(NCS) which interfaces
between cyberspace and
real space.

The project will encourage exchanges
between EU and ICPC researchers
through annual workshops in China,
the EU, India and Russia. The project
website (www.nanoforum.org) already
attracts over 80 000 visits per month
and is linked with other similar websites, projects and organisations.
Research at the nano-scale can address
many fundamental scientific challenges
and bring new developments to different disciplines including electronics,
energy, environment and medicine.

(1) Funded under the FP7 specific programme Cooperation under
the theme ‘Nanoscience, nanotechnologies, materials and new
production technologies’.
http://cordis.europa.eu/marketplace > search > offers > 6168

This applies to network applications
such as medical monitoring, security
systems, traffic control, energy distribution and much more. The sheer
scale and/or importance of such systems requires them to be secure and
dependable at all times. Industry,
business, health and government all
depend on them to run seamlessly and
effectively.
There is a pressing need for advanced
design/analysis tools and for effective monitoring and control of these
evolving systems. There is also a need
to develop effective methodologies for
diagnosing faults and to operate these
complex systems in uncertain environments such as technical constraints,
faults or threats. This includes design
inconsistencies, component malfunctions and communication delays or
lapses, as well as hackers or operators

Î
research*eu results magazine — No 4 — July/August 2011

33

IT AND TELECOMMUNICATIONS

One of the best ways to advance a particular science is to create a platform
for networking and exchange of knowhow. The evolving fields of nanoscience
and nanotechnology, in which Europe
plays a leading role, can benefit greatly
from a dedicated platform. In addition,
collaboration with other nations in
Europe and beyond, such as international cooperation partner countries
(ICPC), could benefit all stakeholders
in the field.

This will facilitate researcher access
to new data and the identification of
groups that are performing complementary research for potential partnerships. ICPCNANONET will also
establish a database of researchers and
organisations in the EU and ICPC,
which will be available to all registered
users, enabling researchers to search
for certain expertise and organisations
with specific instrumentation and
infrastructure.

Resilientnetcontrol is also developing
strategies for networked control systems to ensure resiliency and privacy.
The project is facilitating the development of a new body of research knowledge by combining the fields of electrical engineering, computer science
and applied mathematics, which will

address fault diagnosis, supervisory
control, system-level diagnosis and
more.
The successful completion of this initiative could have far-reaching ramifications for testing, monitoring, maintaining and controlling such complex
systems. It could automate detection
and control mechanisms that lead to
resilient and safe operation of these
networks, despite disruptions. The
project is considering the cost-benefit

Europeans making smart device
communication even easier
Researchers from the EU-funded ‘European sensor network architecture’
(ESNA) project are making communication lines easier for people.

Using a standard architecture to facilitate smart device communications,
ranging from environmental controls
at home to domestic appliances and
sophisticated control equipment in
manufacturing facilities, the ESNA
partners have developed their flexible framework for business-oriented
wireless-sensor network applications.
ESNA is part of the information technology for European advancement
(Eureka Itea) software cluster; Eureka
is the European platform for research
and development (R & D).

stock

ESNA provides better networking
without burning big holes in pockets.
The system is based on cheap wireless
sensors in various business applications including energy-efficient environmental controls. To date, the project
partner’s research has led to applications in energy monitoring and management in buildings, industrial process control, and precision agriculture.

© iQoncept, Shutter
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who abuse the system. Such scenarios
can lead to major loss in efficiency,
compromised safety and increased
costs.
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The range of intelligent machines is
growing. Unconventional multimedia
systems, along with household washing machines and heating and ventilation controls are joining the list. Our
homes are becoming hubs for such
innovation. Various devices are connected and provide us with intensified control over our daily comfort
and safety. With the internet finding a
niche in both our homes and at work,
control and interactivity is intensified through the so-called ‘internet
of things’, from factory production to
modern agriculture.
The ‘internet of things’ was boosted by
the development of wireless networks
that facilitate sensor interconnections through radio communications.
According to the researchers, the
devices can be fitted into almost any
device because their size is so small.
Another plus is that they can be fitted
at lower costs.

ratio of these improvements, studying
supervisory control strategies, investigating the incidence of errors and
working on diagnosis. It will outline a
strategy for security and improvement
from the emerging results, ultimately
creating safer, more dependable systems and networks.

Funded under the FP7 specific programme People
(Marie-Curie actions).
http://cordis.europa.eu/marketplace > search > offers > 6228

Power cabling becomes a thing of the
past when battery power enters the
picture. Another advantage is that the
devices are multifunctional. Nodes
can be equipped with various sensor
capabilities including humidity, temperature, radiation, movement, gases
and light. It should be noted that if
one node fails, the network automatically rearranges itself to ensure it runs
smoothly.
‘We discussed wireless sensor network
applications at an ITEA brokerage
event in Barcelona in 2005,’ says project leader Olle Olsson of the Swedish
Institute of Computer Science (SICS).
‘We saw the way Eureka operated was
good, because it enabled the matching
of product and application-oriented
technology development in the same
project. The result was a project that
combined technology ‘‘geeks’’ and organisations keen to supply technologies for specific markets. We also had
end-users interested in using rather
than selling technologies.’
Mr Olsson says what they develop is
novel. ‘We worked on a standardscompliant generic platform based on
the emerging IPV6 internet standard,
developing the world’s smallest implementation of IPV6 in terms of lines of
code,’ he says. ‘Overall, we have developed a strong European lead in wireless sensor networks in a field which is
still emerging globally.’

Promoted through the Research Information Centre.
http://ec.europa.eu/research/infocentre > search > 20993
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Researchers boost wireless cellular systems

Over the last 20 years, huge advances
have been made in wireless cellular systems. Examples include forward error
correction, power control, link adaptation and incremental redundancy,
alongside massive increases in processing power. This means that these systems are now operating close to their
capacity, and frequency reuse patterns
are becoming universal.

Inter-cell interference is one of the
biggest problems facing wireless cellular systems. Traditionally, a user is
assigned to a cell and then communicates with that cell site while causing
interference to all other sites in the system. Researchers involved in the EUfunded Netmimo (1) project want to
iron out this difficulty. They began with
the premise that in the uplink, intercell interference is merely
a superposition of signals
that were intended for
other cell sites.

© johnbraid, Shutter
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The scientists believe
that if these signals
could be properly classified and routed, they
would no longer cause
interference. Instead,
they would be able to
detect the information
they transmit.

Projected user interfaces make business
meetings fun

tterstoc
© violetkaipa, Shu
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Researchers are investigating how projected user interfaces can help make
business meetings and art exhibitions more interactive.

The research team say this is theoretically possible because cell sites
are connected by a powerful backbone network. The idea leverages the
almost unlimited bandwidth available
in optical wire-line networks to transcend the burden of wireless inter-cell
interference. According to the Netmimo framework, the notion of a cell
gets blurred once users are no longer
assigned to specific sites, and ultimately,
there is a network of sites serving a pool
of users.

(1) ‘Network multiple-input multiple-output
for advanced wireless systems.’
Funded under the FP7 specific programme People
(Marie-Curie actions).
http://cordis.europa.eu/marketplace > search > offers > 6221

Scientists at the University of Edinburgh
in the UK have developed interfaces
based on objects such as sheets of paper.
They have also developed interaction
modalities fashioned on projected virtual characters like animals that crawl on
walls. These are used to enliven particiw
pation at business meetings and for use
p
in creative industries and exhibitions.
Researchers from the EU-funded ‘Natural interaction with projected user
interfaces’ (NIPUI) project, have created controllable projection units for
the projection of virtual documents
on to real paper. However, having succeeded in building a prototype of such
an interface, it quickly became clear
that the resolution of the projectors
used was insufficient. The projectors were not able to project readable
documents as virtual sheets of A4
papers. They have since improved
this design by using a high-definition
projector in a second prototype.
The Edinburgh team also looked at
enhancing projected user interfaces

Î
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Wireless cellular systems are currently limited by their own interference.
Researchers in Spain are investigating how to address this by improving
spectral efficiency.

The goal would be to serve all users
through all the sites within their range
of influence.

the physical surfaces on which the characters live. They used cartoon versions
of animals that can crawl on walls — like
geckos — as characters. They simulated
the gecko’s motion, in particular that of
their feet, on the surface.

They also used a hypersonic sound
speaker to make the sound seem to
appear from the character’s mouth.

Therefore, during the project they developed a system that allows them to model
the room as a set of surfaces representing

They used speech synthesis to enable the
gecko to talk. The gecko’s lips move synchronously with the speech output.

Funded under the FP7 specific programme People

Advancing interoperability

guide and interoperability barometer,
plus various interoperability studies.

The concept of interoperability allows software and hardware platforms to
communicate together with greater ease bringing with it numerous advantages
to business and e-government.

Software and hardware interoperability among different systems is key to
achieving high productivity in industry as well as creating a pan-European
e-government platform. Small and
medium-sized enterprises (SMEs)
stand to benefit greatly from enhanced
interoperability and seamless exchange
of information, as do EU citizens
who want more efficient government
services.
The interoperability topic is being
addressed by the EU-funded GIC (1)
project. GIC is establishing a new
research centre targeting e-government
and e-business interoperability research
at the National Technical University of
Athens (NTUA).

organisations and research centres to
advance interoperability research. It is
tackling research challenges at organisational, semantic and technical levels,
allowing systems to communicate more
effectively and understand one-another
more easily.
These efforts are contributing to policymaking and standardisation in Greece
and the EU, assisting the implementation of European policies and interoperability-related initiatives.
As well as overseeing project participation in the EU’s Seventh Framework
Programme (FP7), GIC is undertaking
comparative studies to measure and
monitor the role and impact of interoperability in Greece’s digital strategy
and in the framework of EU policy.
It is also developing the interoperability

GIC is establishing an informal network
of research centres, universities, ICT
industry and public administration in
Greece, south-east Europe, the EU and
the Mediterranean. GIC has organised
national, regional and international
workshops and conferences highlighting its valuable work. In parallel, publication of papers in established journals
has also supported the project’s objectives. Once these objectives have been
achieved, Europe may well be closer
to realising interoperability within and
among businesses, as well as in the context of government services.

(1) ‘The Greek interoperability centre: enabling research
in the interoperability domain.’
Funded under the FP7 specific programme Capacities
under the theme ‘Research potential of convergence regions’.
http://cordis.europa.eu/marketplace > search > offers > 6272

tterstock

GIC is also setting up a national research
pole with enterprises, governmental

(Marie-Curie actions).
http://cordis.europa.eu/marketplace > search > offers > 6219

© violetkaipa, Shu
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to allow virtual characters to be projected on to room surfaces. They believe
that virtual characters can provide a
‘novel, powerful and fun’ user interface, in particular when combined with
speech technologies.
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Open access to mountains of research

The concept of open access (OA) refers
to publishing research material on the
web for all to enjoy. The popularity
of OA has increased in recent years,
speeding up the exchange of knowledge and increasing the availability of
research outputs.
The European Organisation for Nuclear
Research (CERN) is spearheading an
EU-funded project on the 'Study of
open access publishing' (SOAP). The
project is investigating sustainable business models to promote scholarly publishing, as publishers experiment and
explore new opportunities.
The project consortium comprises key
stakeholders in the field such as publishers, funding agencies and libraries. Important science publishers such
as BioMed Central, Sage and Springer
have come together with funding
agencies, the Science and Technology

Facilities Council and the Max Planck
Digital Library. Together, they are
analysing OA publishing to improve
understanding of the marketplace as
well as the opportunities and risks
involved.
The project team has prepared a survey which is being deployed on a large
scale among scholars in the European
Research Area and beyond. They have
outlined ways to measure the penetration of OA publishing and analysed
what exactly lies out there in terms of
research material.
The team scanned over 4 000 journals,
recording their publication volume and
other relevant information such as their
business model and copyright policy.
The analysis was launched first using
the authoritative Directory of Open
Access Journals before moving on to
other important sources.

Many important findings have emerged
from this project, although still preliminary. The project team found that
about 8 % of the worldwide production
of scientific papers is published OA,
i.e. about 120 000 articles per annum
out of the estimated industry figure of
1.5 million. Five publishers run most
of the OA journals, and seven publishers publish most of the OA articles, effectively dominating the market. The
hybrid model has a market penetration
overall of a fraction of a percent, but a
success of around 2 % in journals which
offer this option. Also, around a third
of OA publishers do not use Creative
Common Licenses, but actually require
a copyright transfer.
The largest publishers, measured by
number of journals and articles, use an
article-processing fee business model.
O
Other models dominate in fields such
aas the social sciences and humanities,
b
benefiting from some form of sponssorship. Interestingly, there seem to be
llittle correlation between size of OA
p
publishers and whether their journals
have a strong impact or not.

© Digital Genetics,

Shutterstock

In the near future, the project will
be working on the dissemination
and analysis of the questionnaire
responses to produce a clear view of
the drivers and barriers for scientists to publish OA. It will also
evaluate the current OA situation
more closely and chart a way for a
sustainable transition to OA publishing. By enhancing viable OA
models, European researchers —
and indeed the world — will gain
from the exchange of knowledge
and have access to vast material.
This can only lead to scientific
progress.
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Funded under the FP7 specific programme Cooperation
under the theme Science in society.
http://cordis.europa.eu/marketplace > search >
offers > 6245
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With mountains of data being generated by researchers the world over, experts
are keen to find better ways to make these mountains easier to access and
scale.

A review of open source material and
mechanisms online revealed that the
'hybrid open access' model was the
most successful and viable one, particularly in the case of science and research.
This means the material is not totally
free and available to all, but requires
some subscription.

INDUSTRIAL TECHNOLOGIES
Gaining and maintaining a strong foothold in the European and global technology
markets is high on the EU agenda. Helping meet this goal is the EU-funded
‘Extreme light infrastructure’ (ELI) project.

The aim of the project is to build a laser of intensity sufficient to rip photons into electron-positron pairs. A total
of four initial high-powered lasers will be built in eastern
Europe. Three of the lasers will be initially built with the
fourth one scheduled for a later date. The first super laser,
to be located near the Czech capital of Prague, will achieve
exawatt class. The exawatt class makes the laser around
100 times more powerful than what is currently available.
The project partners point out that ELI’s primary goal is to
serve as a research tool. This type of super laser could play
a crucial role in the development of new cancer diagnosis and treatments, and could help fuel our understanding of molecular biology and nanoscience. It could also be
used to resolve myriad issues that weigh heavily on the
minds of environmentalists, like how to handle nuclear
waste. Sources in the Czech Republic are quoted as saying
that the ELI laser was a tough deal to get since five countries were pushing to bring it to their part of the world.

The Czech Republic, however, will become a strong player
in the field of optic and photonic research thanks to the
ELI project. In the last decade, this EU Member State has
hosted precision automated laser signals (PALS), which
is one of the most sophisticated laser systems across
Europe. Under the plan, the super laser will start running
within the next four years in Dolni Brezany, a town located
south of Prague. It will operate using very short pulses of
significantly high-energy particle and radiation beams.
Hungary and Romania are set to be the next locations for
the super lasers.
Sources say that each project will specialise in diverse
research areas. But all projects will lead to the construction
of the fourth super laser, which will have double the power
of the three lasers. This fourth super laser will yield up to
200 petawatts per hour, which experts say is the theoretical limit for lasers. The project’s overall price tag will total
EUR 700 million. ELI brings together almost 40 research
and academic institutions from 13 EU Member States.
Coordinated
by the Centre National de la
Coo
Recherche
Scientifique in France, ELI comprises
Rech
three
thre branches. The first branch is ultra-high
field science. Ultra-high field science explores
laser-matter
interaction in an energy range
lase
where
relativistic laws could become null and
wh
void.
voi
The
Th second branch is attosecond laser science
en which is designed to conduct a temporal
investigation
of electron dynamics in atoms,
in
molecules,
m
plasmas and solids at the attosecond
se
scale. And the third branch is highe
energy
beam science. High-energy beam scie
ence
focuses on the development and use of
d
dedicated
beam lines with ultra short pulses
o high-energy radiation and pulses reaching
of
nearly the speed of light.
Experts from Bulgaria, the Czech Republic,
Germany, Greece, Spain, France, Italy, Lithuania, Hungary, Poland, Portugal, Romania
and the United Kingdom are making major
contributions to this project.

tterstock

ELI received EUR 6 million under the
Research Infrastructures budget line of
the EU’s Seventh Framework Programme
(FP7) .
© l i g h t p o e t, Shu

INDUSTRIAL TECHNOLOGIES

Super lasers in Europe? You bet
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Ceramic heat exchangers to become
smaller, lighter and cheaper

Heat recovery at a high temperature
level is essential in industrial thermal
processing. The use of ceramic materials yields higher temperatures and
subsequently better efficiency. The

EU-funded ‘Ceramic heat exchangers
with enhanced materials properties’
(Cerexpro) project aimed to develop
a new generation of ceramic heat exchangers using a simplified manufacturing process.
Th
The researchers began by
car
carrying out a market study
on industrial burners with
in
integrated preheating of
co
combustion air. They were
th
then able to define basic
ggeometries of the heat
eexchanging surfaces by
cconsidering textile and
ceramic technologies in
conjunction with the
requirements of existing
industrial gas burners.

© nostal6ie, Shutter

stock

They selected loops of
small diameters as basic
structure elements.
They also performed
numerical simulations
showing the influence
of the density and

Getting the measure
of nano-electromagnetic materials
Nano-structured electromagnetic materials are increasingly used in the design
of electronic devices. Researchers are developing methods to characterise and
measure these materials.

In parallel, the researchers tested textile
technologies to produce ceramic fillers containing polymer fibres and, in a
further step, they produced fabrics with
structured surfaces using the fibres.
The two-step conversion process of
the polymers to ceramics was studied:
the first step is a pyrolytic conversion
of the polymers to a ceramic precursor — at which stage further efforts to
identify polymers with a higher ceramic
yield are necessary. At the second step,
the samples were infiltrated with liquid
silicon to form so-called silicon-infiltrated silicon carbide bodies.
The researchers have produced the first
samples of this material with enhanced
surface structure. They have also successfully tested the lamination process
to bond the textile structures on fired
silicon carbide bodies.

Funded under the FP7 specific programme Cooperation
under the theme Energy.
http://cordis.europa.eu/marketplace > search > offers > 6154

A broad range of electronic applications — from high-speed computer
chips to optical communications
devices, from high-resolution imaging
to biomedical sensors — use nanostructured electromagnetic materials.

© Daniel Gale, Shu

tterstock

However, it is extremely difficult
to measure and extract the electric
parameters of these materials, especially at millimetre-wave and optical
frequencies where the fields in the
measured specimens strongly interact with the test apparatus.
The EU-supp or ted ‘Electromagntetic characterisation of nanostructured materials’ (Econam)
project is therefore working to
consolidate efforts to develop
tools aimed at electromagnetic

Î
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European researchers are working on a new generation of ceramic heat
exchangers for high-temperature heat recovery that are significantly smaller,
lighter and cheaper than earlier models.

orientation of these loops on the fluid
dynamic and heat transfer properties of
the surfaces.

The team says the research will help
scientists and engineers to characterise complex novel electromagnetic materials in a consistent and physically
sound way and raise awareness of difficulties and related problems. Hence,

one particular aim is to look at standardising characteristics and measurement techniques used to evaluate specific parameters.
The research team has begun work on
the project and so far has produced
various reports. One report outlines
a promising analytical and numerical

Engraving and moulding reach the nano-scale
The extreme precision of equipment used to engrave components and tools of
varying sizes will give European industry a unique competitive advantage.

Lithography and imprinting have long
been valuable tools for production and
design. Now, advances in this field are
leading to real three-dimensional applications on the nano-scale and beyond,
from 50 nanometres (i.e. a billionth of
a metre by 50) to several metres. This
means such applications can be used to
engrave or mould anything from nanoelectronics to household electronics.
The EU-funded ‘Nano-patterning,
production and applications based on
nano-imprinting lithography’ (Napanil) project is developing processes,
materials and tools for manufacturing

3D nano-surfaces using a technique
called nano-imprinting lithography.
The design, demonstration and prototyping of these applications are set to
lead to new manufacturing paradigms.
Europe is already seen as the leader
in this technology, and the project is
bringing together leading experts in
the field to achieve the project’s goals.
Napanil is investigating future applications in different fields that can
improve processes significantly, but
where the technology and exploitation of these processes have not yet
matured.

characterisation techniques for bulk
meta-material lattices.

Funded under the FP7 specific programme Cooperation
under the theme ‘Nanoscience, nanotechnologies, materials and
new production technologies’.
http://cordis.europa.eu/marketplace > search > offers > 6294

The project team has already identified
potential target applications for largescale implementation of the technology.
These include use in the mobile, automotive, housing and spotlighting sectors. The project partners linked to the
field and interested in developing this
technology have several tools and processes necessary for adopting it. Health
care, optics and bioscience also stand to
benefit from these advances at a later
stage, once the project achieves its consortium goals.
The ultimate aim for now is to develop
the manufacturing process required
to drive the 3D nano-patterning technology and bring it to market. In the
medium term, the next wave of innovation in this field, based on these processes, must also be developed.
Project results to date
Pro
include a new design laninc
guage and 3D simulation
gu
kits for nano-imprinting,
kit
as wells as tools for complex 3D structures and
pl
mapping of manufacturing
m
processes. These are very
p
promising results that will
p
eenhance European industtry and help it remain
ccompetitive.

Funded under the FP7 specific
programme Cooperation
under the theme ‘Nanoscience,
nanotechnologies, materials and new
production technologies’.
http://cordis.europa.eu/marketplace >
tterstock
© Steve Wood, Shu
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characterisation and the metrology of
nano-structured composite materials.
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by reducing costs compared to metal
materials such as stainless steel and
copper-alloys. In addition to these
advantages, researchers say that such
heat exchangers will offer design flexibility and superior corrosion resistance.

© Thomas Sztanek

, Shutterstock

T
The EU-backed project ‘Lowtemperature heat exchangers
based on thermally-conducting polymer nanocomposites’ (Thermonano)
has already succeeded in
developing nano-filled
polymers via a number of
different techniques. And
the team has developed an
innovative heat exchanger
design for polymer heat
exchangers.

Surface protection enhances nano-applications
Nano-surface treatments are important for protecting metals against corrosion
and wear. The focus is on nano-porous anodic oxides and their potential
application in nanotechnological systems.

Porous anodic oxides are attracting
attention for use in photonic crystals,
sensors and solar cells. They also optimise the function of metal surfaces.
Applications include aluminium in
aerospace, electronics and packaging,
and any area where energy reduction
and the environmental compliance of
processes are critical considerations.
The EU-funded ‘Nano-porous anodic
oxides for functionalisation of metal
surfaces’ (Nanoxid) project studies the
mechanisms involved in the formation of nano-porous anodic oxides.
Researchers are taking part in a collaborative activity bringing together
the host organisation, the University of
Manchester, and the Institut des Nano
Sciences de Paris.
Experimental work aims to uncover
how oxide dissolution and oxide
flow contribute to the generation and

Progress is also underway towards two
main applications. First, intercoolers
that increase the efficiency of large diesel engines, such as naval engines or
power plants close to the seaside, where
heat conductive plastics can provide a
cheaper alternative to copper-alloys
when seawater is used as the cooling
agent. Second, heat recovery systems
from combustion flue gases acting
below 300 °C, where commercial metalbased systems lose cost-effectiveness.

Funded under the FP7 specific programme Cooperation
under the theme Energy.
http://cordis.europa.eu/marketplace > search > offers > 6207

Shutterstock

Scientists believe that nano-filled
polymer-based heat exchangers will
increase the energy efficiency of industrial processes. The plan is to get better
heat conductivity using a ‘percolation
network’ of carbon or metal fillers, and

ordering of pores. Long-range pore
order is currently achieved empirically.
The key features of this project include
experiments using oxygen-18 (18O) as
a tracer species to study the transport
of oxygen while growing oxide films.
Another is the use of multi-spectrum
analysis to help with quantifying
nuclear data. To date, findings reveal
a major redistribution of the 18O as
the porous film evolves, which correlates with the evolution of the porous
structure.
Overall, the project’s findings will
contribute greatly to understanding
porous oxide growth by anodising. In
turn, this will benefit the future development of improved porous oxides for
a range of applications currently being
researched. Also, work done by Nanoxid will support the use of the oxide in
other areas where more economic and
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environmentally friendly processes
are required, including enhanced film
performance.

Funded under the FP7 specific programme People
(Marie-Curie actions).
http://cordis.europa.eu/marketplace > search > offers > 6172

41

INDUSTRIAL TECHNOLOGIES

Low-temperature heat recovery often limits the energy efficiency of industrial
processes. So EU-funded scientists are aiming to create nano-filled polymerbased heat exchangers.

Ongoing work focuses on optimising the most promising techniques
for the production and moulding of
the nano-filled polymer compound,
and on selecting the most amenable
heat exchanger design for practical
application.

© Dejan Lazarevic,

New research on nano-filled polymer-based
heat exchangers

Designing better, smoother surfaces for machines will create better engineered
components and lower the risk of mechanical failure, while enhancing
European competitiveness in industry.

The performance of devices, components and equipment of all sizes and
shapes relies heavily on the robustness
of the surface materials that they are
made out of. More than 90 % of failures
in engineering components are related
to surface problems, an area which can
be addressed under the discipline of
materials science and, specifically, surface engineering.
To overcome this challenge, a large variety of different multi-layered surface
systems (MSSs) with thickness ranging
from nanometre to millimetre scales
have been developed. However, the
application and adoption of MSSs have
been slow. This needs to be addressed,
according to EU-funded researchers in

the ‘Multi-scale modelling for multilayered surface systems’ (M3-2S)
project. The project researchers are
tackling the pressing scientific, technological and market need for consistently reliable high-performance MSSs.
The project is working on developing
generic, robust materials and modelling
techniques for the design and optimisation of MSSs. The technology is based
on the modelling of atomic or nanoelements, crystal plasticity and continuum mechanics (materials modelled
as a continuous mass with no spaces
between elements). It requires complex
software modules to predict the design
and performance of multi-layer surface
systems.

k

A modelling method has
aalready been developed
tto simulate the atomic
nature and specific properties of thin films and
coatings. The degree of
surface failure or weakness in these materials
(i.e. cracks and dislocations) has also been
investigated, proving the efficiency and
robustness of tested
materials.

© Vidux, Shutterstoc

INDUSTRIAL TECHNOLOGIES

Smooth operators

Harnessing mother earth’s molecular bounty
Uncommon materials in the bowels of the Earth can now be extracted in
an eco-friendly manner, opening up intriguing possibilities in science and
technology.

Rare materials from the Earth are very
useful in the world of science, particularly in newer disciplines such as
designed crystalline 3D molecular materials. Specific crystalline materials,
in particular, have important properties such as magnetic memory or
fluorescence.
However, extracting and processing these rare materials can be costly
and can harm the environment. The
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EU-funded ‘Rare earth crystal engineering’ (Recrysteng) project, is deploying a new approach for the discovery
and processing of desired materials.
The project has significantly lowered production costs associated with
energy, solvents and special equipment used in obtaining and synthesising these new materials. This ‘green
chemistry’ approach was successfully applied by using solvent-free

In short, the project team has elaborated a software system prototype to
help in modelling and production of
the new surfaces. The system was used
to validate the new multi-layer coatings developed by M3-2S and intended
for industrial use. The team developed
an integrated approach for modelling multi-layered engineering systems based on continuum mechanics
modelling.
The final project result is expected to be
new modelling techniques for developing novel, integrated, robust multi-scale
materials within the shortest possible
time and with the least cost. These techniques will also be able to predict multilayered surface systems under different
working conditions.
The advances are expected to produce solid scientific, technical, economic, social and environmental
benefits, including reduced consumption of energy and materials. They are
also bound to strengthen science and
technology overall, specifically the
competitiveness of European surface
technology and engineering software
industries. Considerably less failures in
engineering processes will mean much
better industry overall.

Funded under the FP7 specific programme Cooperation
under the theme ‘Nanoscience, nanotechnologies, materials
and new production technologies’.
http://cordis.europa.eu/marketplace > search > offers > 6187

preparation techniques, such as grinding and liquid-assisted ball-milling. The
methods are especially appropriate for
high-yield, low-energy production of
the new crystalline rare earth materials.
One of the most significant results
was the successful synthesis of a series
of new rare-earth materials, such as
a new type of melamine. Some of the
new compounds have shown remarkable electromagnetic properties such as
magnetic memory effects at low temperatures and fluorescence properties
with unusually long life times.
The thermal stability, abundance, and
simplified processing techniques such

research*eu results magazine — No 4 — July/August 2011

Shutterstock
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as grinding, has transformed this new
class of compounds into potential
high-tech materials. These include
high-performance rare earth magnets which are essential components
for manufacturing highly efficient
optical fibres or luminescent materials
for transmitting information or light.

Thus, these materials can enable communication technologies and microelectronics. Both of these technologies
are considered major competitive sectors by the EU.

Funded under the FP7 specific programme People

Due to its interdisciplinary nature, the
project brought together a number of

When particles collide
Europe is upgrading its biggest and greatest underground particle-physics
facility — the Large Hadron Collider (LHC) — to ensure its primacy over the
next 20 years.

The LHC, built by the European Organisation for Nuclear Research (CERN), is
the world’s largest and one of the most
important energy particle accelerators.
Lying in a 27 km underground tunnel on the French-Swiss border, it was
built to address some of the most vital
questions regarding physics, quantum mechanics and the laws of nature.
Recently, the EU has identified a need
to upgrade the LHC and is doing so

Furthermore, the project’s new
approach in developing functional
molecular materials and polymers
introduced a greener approach to this
branch of chemistry. A very competitive
network in this field was created, with
strong potential for furthering research
activity beyond the project’s end.

through the ‘Preparatory phase of
the Large Hadron Collider Upgrade’
(SLHC-PP) project.
Armed with a budget of EUR 1 billion, the project will prepare for the
LHC accelerator upgrade and luminosity properties, two important components of the collider. The upgrade
should improve luminosity by 10 times
and ensure the LHC as one the most

(Marie-Curie actions).
http://cordis.europa.eu/marketplace > search > offers > 6135

powerful particle accelerator over the
next two decades. The upgrade involves
implementing several new elements
and technical improvements over the
next few years, covering vital components such as chains of LHC injectors
and new focusing magnets.
The SLHC-PP project was launched
in April 2008. Its aim is primarily to
manage, coordinate and support the
upgrade, as well as oversee technical
issues. It is organising collaboration on
new accelerator and detector upgrades,
putting in place project structures and
focusing on management tools required
for the implementation phase. It is also
addressing radiation protection and
safety issues related to the accelerator
and its experiments.

© Yaman Sarikaya,

Shutterstock

In parallel, the project is working with
two construction projects related to the
LHC and with an extensive research
and development programme involving
numerous laboratories and universities
worldwide. Once all project tasks are
completed, Europe will be at the forefront of the particle accelerator field.
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Funded under the FP7 specific programme Cooperation
under the theme Infrastructures.
http://cordis.europa.eu/marketplace > search > offers > 6312
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fruitful partnerships and projects featuring scientists and industrial companies with advanced scientific experience in different fields. Overall,
Recrysteng has successfully opened a
new synthetic gateway for a substantial
series of rare earth materials, bearing
important novel electromagnetic and
structural features.

Both highly built-up and relatively densely populated, western Greece is a
seismic-prone region that offers a unique model for understanding and preempting earthquakes. The region’s University of Patras takes up the challenge.

Western Greece is blessed by the Mediterranean and much natural beauty.
Although a highly popular region for
tourism and construction projects, it is
also the most prone to seismic activity in
all of Europe. Numerous buildings and
complexes will be built over the next 10
years, where excellence in structural and
earthquake engineering are crucial.
Patras, the country’s third largest city
and capital of western Greece, boasts a

reputable university with a faculty and
laboratories dedicated to structures and
structural materials. The University of
Patras wants to enhance its expertise in
this field by improving and modernising its laboratories, and by networking
with seven top European RTD centres
within an EU-funded ‘Advanced centre
of excellence in structural and earthquake engineering’ (ACES) project.
The centres include the UK’s Building
Research Establishment, considered the

To achieve its objectives, the university has hired three experienced postdoctoral researchers who have worked
on earthquake engineering in some of
the world’s leading labs. It is extending
the capability of the structures lab to
complex dynamic testing by installing
three large-capacity dynamic actuators
(mechanical devices to help study earthquakes). Computer-processing equipment to simulate seismic activity in large
basins has also been set up, as well as a
fire-testing facility within the structural
materials lab.

Funded under the FP7 specific programme Capacities
under the theme ‘Research potential of convergence regions’.
http://cordis.europa.eu/marketplace > search >
offers > 6084

The pursuit of perfect packages
Odours, liquids and contaminants have been a challenge in the packaging
industry since its inception. Recent technological advances promise to change
all this.

Today’s plastic and paper-like films
used for food packaging are still not
as ideal as they could be. They are not
always effective as barriers against
water, grease, oxygen, odours, etc.
In addition, they are not eco-friendly
for the most part and are mostly made
of petroleum-derived substances.
The Flexpakrenew (1) project, an EUfunded initiative, is working on the
design and development of innovative
eco-friendly flexible paper packaging
from renewable resources to replace
petroleum-based films. The project
is focusing on developing multilayer
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EU’s largest fire-testing facility, and the
Tamaris Seismic Laboratory in France,
rated as the top shaking-table facility in
the EU.

In addition to conducting workshops
and events to help disseminate reports
and results, web-based access to laboratory experiments (i.e. tele-presence) has
also been made possible. The university
faculty has conducted training courses
for engineers in western Greece and
prepared a guide for the seismic design
of bridges. The faculty is now a leader
in the field and their results could help
protect all seismically prone areas in
Europe.

, Shutterstock
© David H.Seymour
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Benefiting from Greece’s seismic superiority

paper-based material that will be recyclable, biodegradable and use only environmentally friendly processes. Although
the project involves many different and
complex steps, the project team has
made significant headway in many
respects.
To begin with, it has succeeded in
applying colour at the very early stages
of paper formation, which makes for
a healthier final product. It has also
decreased air permeability by adding a
safe substance called micro-fibrillated
cellulose (MFC) to the film manufacturing process.

The project team is also working on
developing water-resistant coatings
based on a plasticised biomaterial that is
reinforced with micro-particles or nanoparticles. Considerable effort has been
invested in identifying the optimal combinations of materials such as starch,
hemicellulose (plant polymer), bentonite
(type of clay) and plasticisers involved in
producing the required products.
Combinations and interactions were
tested to obtain the best barrier properties, and the desired results were
achieved. Two innovative surface treatments were also assessed. The first is
called chromatogenic grafting (a solvent-free chemical method to manipulate molecules) which proved to be
highly water repellent. The other, which
is much more challenging, is vacuum
coating.
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The materials to be coated must be very
smooth and resistant to environmental

Research was then undertaken
to develop anti-microbial
coatings that prolong shelf
life for packed products and
minimise contamination by
preservatives. A sustained
release concept using preser vatives embedded in
capsules was also assessed.
Several preservatives were tested successfully with further testing on the way

The power of plastic
The creation of a plastic processing industry cluster in Valencia aims to boost
economic wellbeing and spur the industry’s competitiveness.

European industry sectors face tough
competition on a global scale, and must
innovate to stay ahead. This is true of
the plastic processing industry in Spain’s
Valencia region, which caters to many
sub-sectors, such as the footwear, toys
and textiles.
An EU-funded project called Plastival (1) is a cluster initiative in Valencia that brings stakeholders together
to anticipate future challenges of the
plastic processing industry. Plastival is
working on enabling dialogue between
different actors, focusing on transfer of

good practices and developing a common strategy. With the support of the
Valencian government, the project is
uniting the main regional actors of the
plastic processing industry to create a
research-driven cluster.
The outlook for the plastic processing
industry is good. It does not require
large amounts of capital and is not tied
to a particular location (unlike plastic
production). It is also a labour intensive industry, meaning that the economic welfare of the region will reap
the rewards.
The project has elaborated a
T
rresearch and technical development (RTD) roadmap up to
2012. It has identified concrete
RTD projects, considering environmental aspects as well. Its
responsibilities have included
the creation of an operational
framework for the cluster, as
well as mechanisms to guarantee the cluster’s financial
sustainability.

to comply with food contact regulations.
Eco-friendly properties were strongly
considered, and the overall results are
positive, according to the project team.
Actual samples have been manufactured on a trial basis which validated
the successes achieved in the laboratory.
After this string of successes it is likely
that such packaging will hit the shelves
sooner rather than later.

(1) ‘Design and development of an innovative eco-efficient
low-substrate flexible paper packaging from renewable resources to
replace petroleum based barrier films’.
Funded under the FP7 specific programme Cooperation under
the theme ‘Nanoscience, nanotechnologies, materials and new
production technologies’.
http://cordis.europa.eu/marketplace > search > offers > 6194

develop new products and processes
and become more competitive, encouraging regional development.
Project achievements include a project website and portal with a private
intranet facility, as well as the organisation of a steering group and an advisory committee. Marketing the project
is also being accomplished through
event participation, press releases, articles in magazines, presentations and
more. Representatives from Plastival
have attended several relevant industry
exhibitions and events around Europe to
gather information that will advance the
project.
Gathering information about the sector
is a vital part of the project’s responsibilities. This includes identification of
technology needs, market trends, latest technology and environmental considerations — knowledge that will help
advance the cluster significantly. The
Valencian plastic-processing cluster has
the makings of a success story for the
country and for the continent, a model
that when replicated could strengthen
European industry in many fields.

(1) ‘RTD-based cluster initiative to target future challenges of the
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Valencia plastic processing industry.’
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Ultimately, all these activities are aimed at generating
strategic RTD cooperation
projects that help SMEs

Funded under the FP7 specific programme Capacities
under the theme ‘Research potential of convergence regions’.
http://cordis.europa.eu/marketplace > search > offers > 6198
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changes when they enter the
ch
vacuum
chamber, a difficult feat
v
using
u
the paper and plasticiser
under
u
consideration. However,
progress
p
was also made on this
front with leads that will help
develop more advanced barrier materials using a paper
substrate.
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The following upcoming events were selected from the event diary of the
Directorate-General for Research and from the CORDIS event calendar.
For further information on past and upcoming events, please visit:

http://ec.europa.eu/research/events
http://cordis.europa.eu/events
Third international castle
meeting on coding theory and
applications
The third international castle meeting on
coding theory and applications will take
place from 11 to 16 September 2011 in Barcelona, Spain.

Coding theory is the study of the properties of codes and their fitness for a
specific application. Codes are used
for data compression, cryptography,
error-correction and more recently also
for network coding. Codes are studied
by various scientific disciplines such as
information theory, electrical engineering, mathematics, and computer science.
They help in the design of efficient and
reliable data transmission methods.
This typically involves the removal of redundancy and the correction (or detection) of errors in the transmitted data.
There are essentially two aspects to
coding theory: data compression and
error correction.
The conference will look at such topics
as:
- codes and combinatorial structures;
- algebraic-geometric codes;
- network coding;
- quantum codes;
- group codes;
- codes and applications.
This will be the third edition of the longrunning series, with previous events
being held in 1999 and 2008 in Valladolid, Spain.
For further information, please visit:
http://icmcta.uab.cat

Human-Centred Case-Based
Reasoning workshop
The first international workshop on
‘Human-Centred Case-Based Reasoning’ will be held on 12 September 2011 in
Greenwich, UK.

Human-centred computing focuses on
methodologies and technologies to
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improve the interaction within and performance of socio-technical systems.
A number of questions are raised by human-centred approaches. As such, it is
important to gain a better understanding of how each part of the combined
system can help to extend the capabilities of the other. It is also of interest to
examine how human knowledge modelling and construction can best be supported through technology.
Many of these issues are already being
addressed in other disciplines. However,
the question remains as to how findings
from human-computer interaction, the
social sciences and psychology may
be integrated with the system designs
of case-based reasoning (CBR). This integration ranges from psychologically
plausible knowledge models over a
focus on usability of fielded systems to
the delivery of an attractive end-user
experience.
This workshop will bring together researchers and practitioners exploring
the human aspects of the design, implementation, and use of CBR-systems,
from a broad range of areas, to share
their problems and methodologies
across different research and application areas.
For further information, please visit:
http://events.idi.ntnu.no/hccbr2011/

Third international conference
on the theory of information
retrieval
The third international conference on the
theory of information retrieval will take
place from 12 to 14 September 2011 in
Bertinoro, Italy.

Information retrieval (IR) is the science
of searching for documents and information or metadata that might be contained in them. Information retrieval is
now moving beyond mathematics and
linguistics into challenging new areas
such as physics, philosophy, sociology
and biology.

Internet search engines are the most
visible IR application. This kind of technology is also widely used by institutions and public entities to provide
access to high-volume consumers of
information.
The conference will seek to present, discuss, analyse and integrate new theoretical results in IR. It will also highlight
new theoretical, experimental and practical approaches coming from mathematics, physics, linguistics, biology, philosophy and other areas.
For further information, please visit:
http://www.ictir11.org

European symposium on
research in computer security
The ‘European symposium on research in
computer security’ will take place from 12
to 14 September 2011 in Leuven, Belgium.

In general, computer security is concerned with the protection of information in environments where there
is a possibility of intrusion or malicious action. As technology has grown
increasingly complex and the interchange of data has grown in importance, security has taken on a greater
role and significance.
The aim of the conference is to further
the progress of research in computer
security by establishing a European
forum for bringing together researchers
in this area. The event also seeks to promote the exchange of ideas with system
developers and by encouraging links
with researchers in related areas.
Topics include access control and
applied cryptography, intrusion detection, formal security methods, language-based security, trust models
and wireless security. A series of related
workshops are being planned for the
same time period as the symposium.
For further information, please visit:
http://bit.ly/epodOz
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The European intelligence and
security informatics conference
The European intelligence and security
informatics conference will take place from
12 to 14 September 2011 in Athens, Greece.

The science of intelligence and security
informatics focuses on the development
and use of advanced information technologies. These technologies are used
in national/international and homeland
security-related applications through
an integrated technological, organisational, and policy-based approach. The
field also encompasses the areas of terrorism research, intelligence analysis as
well as security-related public policy.
The conference will bring together different communities to provide a stimulating forum for exchange of ideas and
research results. Participants will include
academic researchers, law enforcement
and intelligence experts, information
technology companies, industry consultants and other stakeholders.
For further information, please visit:
http://www.eisic.eu

Second international workshop
on data visualisation
The second international workshop on
data visualisation will take place on 14
and 15 September 2011 in Lugano, Switzerland.

Recent years have seen a proliferation of
data providers available on the internet,
especially in the form of web services.
This trend is associated with the increasing availability of a wide spectrum of
high-level data integration tools — such
as mash-up platforms — that enabled
users to develop novel applications and
business scenario.

Existing approaches for web service engineering, integration and composition
should be merged with data visualisation and interaction methodologies to
identify the best interaction and visualisation paradigms on data-centric web
services.
The goal of the event will be to gather
researchers and practitioners in the
diverse fields related to the integration,
interaction and visualisation of data
to explore the feasibility of using and
combining different approaches to create effective data-centric, web servicebased applications.
For further information, please visit:
http://dataview.como.polimi.it/2011

Women and gender studies
— where do we stand?
A symposium entitled ‘Women and gender
studies — where do we stand?’ will take
place from 14 to 17 September 2011 in
Paris, France.

Research on women in science has long
been viewed as interchangeable with
studies on gender and science, while
covering a wide range of disciplinary
fields such as natural, medical, and engineering sciences, as well as social and
human sciences.
A special session will be dedicated to
the legacy of Marie Curie for women in
science, as this year’s International year
of chemistry (IYC-2011) has been dedicated to the 100 th anniversary of Marie
Curie’s second Nobel Prize in chemistry.
For further information, please visit:
http://bit.ly/jV0EKz

Tenth international conference
on perspectives in business informatics research
The tenth international conference on perspectives in business informatics research
will take place on 6 and 8 October 2011 in
Riga, Latvia.

Information and communication technology plays an increasingly important
role in society. Business activities are
dependent on complex, distributed
software systems operating in dynamic
and often unpredictably changing business environments. This makes business
informatics research an important field
of study.
Demand for increasing interoperability exists at technical, business process,
and knowledge levels. This creates a
need for methods, theories, and tools
that maintain change and adaptation
of business processes, organisations
and supporting software.
Additionally, there is increasing interest
in more human-orientated, highly personalised and trustworthy systems that
enable their users to cope with the large
variety of frameworks, technologies and
tools needed to accommodate emerging business applications.
The event will highlight making businesses, people and systems interoperable and adaptive in highly interconnected and changing contexts.
Specifically, the conference also welcomes contributions that concern
evaluating and demonstrating all
aspects of benefits of information systems in the light of their costs.
For further information, please visit:
http://bir2011.rtu.lv

This is a major change with respect to
traditional document integration and
navigation, as the interaction with
data object repositories proved to
be a challenging task for application
developers. Cross fertilisation between
different disciplines is mandatory.
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Helping you to better exploit new technologies:
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• offers links to support organisations
around the world;
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