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The big clean-up
Everything in this world comes at a price. Even those evolutions which were once considered only for
their benefit to human well-being, such as industrialisation, were found to have flaws. Recognised
for bringing growth, employment, comfort and wealth to European citizens, these innovations also
put increased pressure on our environment — the toxicity of some industrial products and processes
remains a widespread concern.
Think about pollution of the air we breathe, the way the chemical compounds used in industrial
production are disposed of, or even the substances which can unexpectedly end up in our food and
water. If these risks are not fully understood and safety measures are not adequate, the impact on
human health can be overwhelming. But how can we ensure that industrialisation does not come at
the expense of human health and environmental protection?
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In this issue:
Special feature:
‘The big clean-up: how to tackle toxic substances’.
Interview:
‘Spotlight on nanoparticles’ imperceptible effects’ with Dr Maria Diez-Ortiz
from the Centre for Ecology and Hydrology, page 35

Other highlights:
••
Towards evidence-based public policy for alcohol, page 6
•
Inspirational education for budding scientists, page 13
• Addressing aircraft hazards through cutting-edge simulation, page 17
• Unique study looks at global population projections up to 2100, page 22
•
Empowering innovation in photonics through collaboration, page 29
•
The EU keeps an eye on the sky, page 41

EU-funded science certainly is one of the first lines of defence against toxic substances, so this
issue of the research*eu results magazine is acknowledging recent efforts by looking into its latest
contributions. We interviewed Dr Maria Diez-Ortiz, project coordinator of the NANO-ECOTOXICITY project, who starts the ‘industrial
technologies’ section by introducing her work on assessing the impact nanoparticles have on soil organisms. In fact, the entire section is given over
to toxicity and how to reduce its effects, while other articles referring to this special theme are featured throughout the magazine.
The ‘biology and medicine’ section begins with ‘Towards evidence-based public policy for alcohol’ on page 6, followed by the ‘social sciences and
humanities’ section which starts with ‘Inspirational education for budding scientists’ on page 13 . The ‘energy and transport’ theme then opens
on page 17 with ‘Addressing aircraft hazards through cutting-edge simulation’.
Right after the ‘environment’ section, which begins with the forward-looking ‘Unique study looks at global population projections up to 2100’
on page 22, the ‘IT and telecommunications’ section sheds light on ‘Empowering innovation in photonics through collaboration’, on page 29.
Finally, the ‘space’ section features the story ‘The EU keeps an eye on the sky’ on page 41.
The issue ends, as usual, with a list of events and upcoming conferences.
We look forward to receiving your feedback on this issue and on the research*eu publications in general. Send questions or suggestions to:
cordis-helpdesk@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:
- CORDIS: http://cordis.europa.eu/marketplace
- Research Information Centre: http://ec.europa.eu/research/infocentre

Special topic

Each issue of the research*eu results magazine sheds light on a specific science topic. To find out more
about the latest results and findings, look out for this icon next to article headlines.

Videos

Want to see EU research projects in motion? Some of the projects presented in this issue have a dedicated
video available on the internet. To view a video, just open the digital version of the magazine (available
at http://cordis.europa.eu/research-eu) and click on this icon.

See you next month!
Coming up in issue 26 of research*eu results magazine — a special dossier called ‘Making waste the key resource of tomorrow’.
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Towards evidence-based public
policy for alcohol
Europeans are the world’s heaviest drinkers. Per capita consumption is equivalent to each EU citizen aged 15 years or older drinking
around 12 litres of pure alcohol per year — just under three standard drinks per day.
These figures have been collected by the
EU-funded AMPHORA1 project, which aims to
provide policy-makers with a more complete
and science-based understanding of the economic, social and cultural factors that influence
such heavy drinking — and reduce the resulting
health and social harm.
About 138 000 people aged 15 to 64 years
die prematurely from alcohol-related diseases
every year, mostly from liver cirrhosis, alcoholrelated injuries and cancer, according to estimates by the project’s researchers.
The team has also been examining the effects
of alcohol-related public health measures, targeting areas that have not been fully examined
before. Their research included analysis of the
influence of drinking venues, pricing, marketing, treatment availability, surrogate alcohols,

monitoring systems and legislation, as well as
national and EU policies.
They found that countries with more strict
and comprehensive alcohol policies generally
have lower levels of consumption. Policies
regulating prices and availability are particularly effective in reducing the harm done
by alcohol. Such regulations have tended to
become stricter throughout the EU, particularly in central and eastern Europe, the project found.
They also found that the involvement of alcohol producers in policy-making tends to be
associated with weaker alcohol policies. On
the contrary, the involvement of academia
tends to be associated with stronger policies,
says Professor Peter Anderson, the project’s
international coordinator.

Prof. Anderson specialises in research on substance use, policy and practice, and is based at
the Institute of Health and Society, Newcastle
University, England.
He says: ‘The problems with alcohol promotion
are reminiscent of those seen before tobacco
advertising was banned, when attempts to control content resulted in more cryptic and imaginative campaigns. This is where we see alcohol
advertising going and we want to see a complete ban as well as the introduction of warning
labels on alcohol to highlight the risk of cancer.
We also want to see solutions implemented to
close the treatment gap. It is important that we
use our research to act on decreasing alcoholrelated problems in Europe.’
The researchers also found a huge gap between
the need for and the actual availability of
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treatment for alcohol dependency — who could
actually benefit from a doctor, and who subsequently received treatment, he says.
One particular area of focus was the influence of online alcohol marketing and alcoholbranded sports sponsorship on young people.
Project researchers found that the greater the
exposure 13- to 16-year-olds have to online
alcohol marketing and alcohol-branded sports
sponsorship, the greater the likelihood that they
will consume alcohol 14 to 15 months later.
Nearly one-third of students surveyed reported
using a social media site which featured alcohol advertisements, and two-thirds reported
noticing alcohol advertisements on an internet
page.
The researchers concluded that 13- to
16-year-olds would not feel deprived of

information should the advertising of alcohol
be banned, says Prof. Anderson.

and public administration institutions from
14  countries.

The AMPHORA project also found that EU drinkers consume more than 600 times the exposure
level set by the European Food Safety Authority
(EFSA) for genotoxic carcinogens.

The project was managed by Dr Antoni Gual
of the Foundation for Biomedical Research in
Barcelona with funding of EUR 4 million, some
EUR 3 million of which came from the EU. It
involved a consortium of 22 partner institutions
from 12 EU countries and affiliated organisations, and was coordinated by the Hospital Clinic
i Provincial de Barcelona in Spain.

Ethanol, which is found in alcoholic beverages,
is classified as a carcinogen by the International
Agency for Research on Cancer (IARC). Many
studies have found that alcohol increases the
risk of cancers of the oral cavity and pharynx,
oesophagus, stomach, colon, rectum and breast,
Prof. Anderson adds.
The AMPHORA project also worked to provide scientific support for alcohol policy
development by setting up the European
Alcohol Policy Research Alliance, which comprises 33 partners from research centres

1 	‘Alcohol public health research alliance’.

Funded under the FP7 specific programme ‘Cooperation’
under the research theme ‘Health’.
http://cordis.europa.eu/news > search > 35908
Project website: http://www.amphoraproject.net/

Controlling tobacco use in Europe
Taxes, regulations, industry practices and policy guidelines all
contribute to bringing down the number of deaths caused by
smoking. A new study has come up with suggestions for new
policies that will further help tackle Europe’s leading cause of
death and disease.

The project investigated the effectiveness of taxes and pricing policies for controlling tobacco by
surveying 18 000 people across
Europe. In addition to examining
industry influence on tobacco taxation and analysing specific cigarette
markets in Europe, it modelled the
impact of tobacco policies in 15 EU
countries.
Studies show that tobacco taxation
improves public health by discouraging people from smoking and
by reducing consumption among
those who already smoke. The project team looked at how tobacco
tax directives could address the
availability of cheap and ultra-low

price cigarettes, considering the
large price discrepancies among EU
countries as well.
To address these concerns, PPACTE
produced a handbook on ‘The effectiveness of tax and price policies
for tobacco control’. The publication covers topics such as tobacco
industry pricing, price-related marketing and lobbying strategies, tax
evasion, and the health and economic impacts of tobacco taxation.
In addition, the team conducted an
econometric analysis of demand for
tobacco, processing datasets from
different EU countries in a more
consistent manner. The study estimated price elasticity of demand
for selected tobacco products and
looked at whether cigarettes, pipes
and hand-rolling tobacco are substitutes for each other. It evaluated
the impact of non-price policies
on consumption and looked at
how demand for tobacco products
can be controlled thanks to price
measures.
Having modelled future scenarios
of tobacco control policies and

© iStockphoto, Thinkstock

Smoking has caused the death of
more people in Europe than any
other disease. To counter this phenomenon, alleviate the tobacco
disease burden and save lives, the
EU continues to regulate tobacco
use. Against this backdrop, the
EU-funded project PPACTE1 worked
to produce new policy recommendations intended to improve the
market regulation and control of
tobacco products.

their impacts, the project obtained
a much clearer picture of the
tobacco landscape. It also evaluated the influence of and impact
on the tobacco industry in the face
of tobacco taxation, which helped
improve policy analysis and produce
viable policy recommendations.

All these findings and guidelines will
undoubtedly help protect Europeans
against the hazards of smoking. Comparisons of the results of
tobacco taxation in different EU
countries will serve as a platform
upon which future policies can be
based.

Overall, the project’s models
have shown that smoking among
young people declines more
than among adults as a result
of tax increases. This is the main
reason why taxes continue to
reduce adult smoking rates over
time. Substitution of hand-rolling tobacco for cigarettes and
switching from more expensive
to cheaper brands have also been
factored into the project’s studies, as has the impact of the illicit
tobacco trade.

The project was coordinated by the
TobaccoFree Research Institute in
Ireland.

1	‘Pricing policies and control of tobacco
in Europe’.
Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Health’.
http://cordis.europa.eu/marketplace >
search > offers > 10997
Project website: http://www.ppacte.eu/
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The health impact of indoor air pollution
By studying schoolchildren in three European regions, an EU-funded project assessed the
harmful health effects of polluted indoor air. Innovative approaches were employed to identify
and provide quantitative assessment of exposure to certain biological agents.

over 1000 homes indicated the
presence of various bacterial
endotoxins and over five microbial groups.

Respiratory health data were
collected from more than 9400
pupils and 650 teachers and
were often accompanied by
spirometric lung function measurements. Results showed the
presence of certain non-infectious microbial groups and
endotoxins, alongside fungal
extracellular polysaccharides.

Apart from developing essential
tools for measuring exposure
to biological agents, the HITEA
study could lead to better risk
assessment of the school environment with respect to indoor
pollution. Subsequent measures
for avoidance, control or remediation of the harmful effects of
these agents will improve children’s health conditions.

Indoor air pollution is recognised as a serious health hazard
in Europe. However, the precise
long-term effects of exposure to
dampness, moisture or mould
are not well understood. Such
pollutants could potentially lead
to chronic, respiratory, inflammatory and allergic conditions
among children.
The key objective of the
EU-funded HITEA 1 project was
to identify the health impact

of the biological and chemical
agents causing indoor pollution,
including microbes, allergens,
chemicals and cleaning agents.
For this purpose, a field study
was undertaken in school buildings from three climatic regions
across Europe, namely Spain,
the Netherlands and Finland.
The indoor air from a total of
66 schools was characterised
with respect to dampness and
moisture problems as well as exposure to biological agents.

A similar evaluation was undertaken for the home environment.
To this end, the HITEA consortium
utilised the adult cohort database of the European Community
Respiratory Health Survey II
(ECRHS II), which was conducted
in 22 centres in 10 European
countries.

© iStockphoto, Thinkstock

Overall, the homes of 200 asthmatic and 200 non-asthmatic
cases were studied in-depth for
their microbial content, using
microbial, toxicological and immunological techniques. The
findings from dust samples from

The project was coordinated by
the National Institute for Health
and Welfare in Finland

1	‘Health effects of indoor pollutants:
integrating microbial, toxicological and
epidemiological approaches’.
Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Environment’.
http://cordis.europa.eu/marketplace >
search > offers > 11115
Project website: http://www.hitea.eu/

Multiple attack on ovarian cancer
An innovative and multivalent approach claims to successfully
treat ovarian cancer by exploiting new magnetic nanoparticles.
European researchers have developed nanostructures capable
of localising heat and chemotherapy drug release.

Treatment options include surgery
followed by chemotherapy to treat
any residual disease. However,
given the invasive nature of these
approaches, alternative and more
specific strategies are urgently
required.
The EU-funded MAGNIFYCO1 project proposed combining heat
therapy with chemotherapy to

treat ovarian cancer. More specifically, the MAGNIFYCO consortium
aimed to develop novel multifunctional nanostructures loaded with
chemotherapy drugs and iron-oxide
nanoparticles capable of generating
heat.
These magnetic nanoparticles
were guided within the body and
localised on to the tumour through
‘magnetic resonance imaging’
(MRI). The nanostructures were
finally functionalised with ‘antibody fragments’ (Fabs) on their
surface to enable selective delivery of the structure to cancer cells

© iStockphoto, Thinkstock

Ovarian carcinoma is a leading
cause of death among women.
Initial symptoms are hard to distinguish, hampering prompt diagnosis
of the disease.
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over-expressing the ‘folate receptor
alpha’ (FRa).
Partners explored a variety of different nanocontainers in the form
of tobacco mosaic virus nanotubes, biological vesicles, solid lipid
nanoparticles and self-assembled
peptides. The goal was to ensure
protection of the drug from enzymatic degradation while, at the

same time, making sure it was
sensitive to external stimuli, such
as heat and pH change, in order to
induce release of chemotherapeutic drugs. Using ovarian cancer as a
model, partners selected the drugs
currently being used for treatment.
Various inorganic nanoparticles were tested for their ability to become magnetically

functionalised, with one of the
breakthroughs being the coating
of virus particles with iron crystals.
Overall, the combinatorial nature of
the MAGNIFYCO approach promises
a more effective therapeutic outcome than either method used on
its own.
The project was coordinated by the
National Research Council in Italy.

1	‘Magnetic nanocontainers for
combined hyperthermia and controlled
drug release’.
Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Nanosciences, nanotechnologies,
materials and new production
technologies’ (NMP).
http://cordis.europa.eu/marketplace >
search > offers > 11065
Project website: http://www.magnifyco.eu/

Better radiation treatment for cancer
A combined system of therapy that redefines radiation dosage and pharmaceutical use in cancer patients is expected to be
much more effective in treating this often difficult-to-treat illness.
Intensive radiation therapy is
often burdensome for cancer
patients, prompting researchers to explore more efficient and
less harmful ways of administering this treatment. The
EU-funded project ARTFORCE1 is
working on enhancing treatment
for locally advanced head, neck
and lung cancer patients.
The project is introducing new
techniques that redirect the
radiation to the most active part
of the tumour, as well as finding ways to overcome tumour
resistance. It is using imageguided and three-dimensional

(3D) technology to distribute
precise doses and ensure safe
radiation delivery. Another major
project objective is to re-evaluate the use of toxic medicines
that are given in conjunction
with radiation therapy, identifying at an early stage those
patients who respond well to
specific pharmaceutical interventions and those who do not.
To achieve its aims, ARTFORCE
has brought together a powerful
team of radiation oncologists,
dosimetrists, radiographers,
physicists and nuclear medicine
specialists. It is now conducting

clinical trials and selecting ideal
patients, i.e. those who are sensitive to standard drug treatments given in combination with
radiotherapy. In this context,
the project has begun conducting two separate tests, a lung
trial and a head and neck trial,
with early results looking very
promising.
Furthermore, these clinical trials
are supported by fundamental
research in molecular biology
and radiation physics. Changes
in genes and proteins predicting
treatment outcome in individual
patients will be investigated,

while modern imaging techniques in the radiation physics
area are being explored to identify the precise tumour extension and its characteristics.
Based on the concept of higher
yet more targeted radiation
doses, the expected results are
nothing short of significantly
better survival rates and fewer
side effects.
Lastly, the project has articulated more rigorous qualityassurance procedures and
methods to prevent radiation
therapy accidents and enhance
the treatment’s accuracy. These
developments will be very welcome for certain cancer patients
who may now have a much
stronger chance of living better,
more comfortable lives.
The project is coordinated by the
Netherlands Cancer Institute in
the Netherlands.

© iStockphoto, Thinkstock

1 	‘Adaptive and innovative radiation
treatment for improving cancer
patients treatment outcome’.
Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Health’.
http://cordis.europa.eu/marketplace >
search > offers > 11100
Project website:
http://www.cancerartforce.eu/
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Researchers engineer synthetic pathways for new antibacterial
treatments
Bacteria can thrive in extreme temperatures and in arid conditions. But some types of bacteria have the capacity to do this
and more: they grow in and adapt easily to a range of diverse environments. One such species is the Bacillus subtilis. Known to
make its home in soil and water, researchers have also found evidence that B. subtilis is frequently present in the human gut.
antimicrobial treatments for bacterial infections.
The project partners used computational and experimental
biology with novel high-throughput methodologies to alter and
reduce the chromosome of this
particular strain ‘à la carte’.
The team produced, collected
and subjected hundreds of
deleted strains (strains in which
part of a single chromosome
has been lost) to high-throughput screening for antimicrobial

© Peter Gudella, Shutterstock

B. subtilis forms endospores
that can protect it from nutrient deprivation. Researchers
have seized on this and frequently use the genetically controllable bacterium as a cell
factory in biotechnology. Enter
BASYNTHEC1, a project launched
in 2010 with almost EUR 3 million in EU funding. It sought to
develop a model-based approach
for engineering B. subtilis strains
and to create synthetic modules
for producing metabolites and
proteins of interest. Ultimately,
the research could lead to new

targets and other applications.
The BASYNTHEC researchers
also engineered synthetic pathways for protein translation and
for production of vitamin B5,
enabling them to test their full
potential. A patent application
based on this work has been
filed.
The consortium started from the
conviction that it was necessary
to identify both new antimicrobials for bacterial infection
treatment, and targets within
the bacterial cell for antimicrobials. The deletion strains generated in the study allowed the
researchers to determine which
strains are relatively resistant
to Sublancin 168, a B. subtilistriggered antimicrobial peptide
that has the capacity to destroy
certain organisms.
There are many companies
manufacturing enzymes for
the pharmaceutical industry.
The Bacillus species is already
recognised for its low cost and

efficiency in production chains.
However, there is still room for
improvement — for example, by
eliminating the unwanted side
effects during production. The
team is hopeful that combining the BASYNTHEC modelling
framework with validated and
less-complex bacterial strains
will encourage scientists to use
it as a generic biotechnological
platform for better control and
cell metabolism manipulation
during industrial processes.
The project was coordinated by
INRA in France.

1	‘Bacterial synthetic minimal genomes
for biotechnology’.
Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Food, agriculture and fisheries, and
biotechnology’ (KBBE).
http://cordis.europa.eu/news > search >
35812
Project website: http://www.basynthec.eu/

Strategies for reducing mycotoxin contamination
Mycotoxins are toxic compounds produced by fungi when they infect crops. Novel integrated
strategies along food and feed chains are expected to improve food safety.

Aiming to minimise mycotoxin
contamination, the EU is funding the MYCORED1 initiative. This
project is developing novel methodologies, handling procedures

and tools for use in pre- and
post-harvest processes.
Given the mycotoxins’ ability to
enter the food chain, partners
are focusing on ways to get rid
of them. One such method uses
selected bio-control agents in
wheat, maize and grapevine
field experiments for a significant reduction of toxigenic fungi
(Fusarium spp. and Aspergillus)
and related toxin accumulation.
Furthermore, promising results
have been obtained using some

commercial products and agricultural by-products for the
adsorption and detoxification of
mycotoxins.
Host-pathogen interaction studies and gene-expression analyses have revealed important
aspects about the regulation
of mycotoxin genes. In turn,
this information could be used
to assess the influence of new
agricultural and storage practices on the control of mycotoxin
production.

© iStockphoto, Thinkstock

Mycotoxin contamination in food
and feed can have detrimental
effects on human and animal
health. Their emerging role as
potential carcinogens and neurotoxins requires urgent measures to contain their spread and
reduce their levels before and
after crop harvest.
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Collectively, data obtained in
the MYCORED field experiments
have been incorporated into
predictive models for mycotoxin
contamination in wheat, maize
and grapes. Coupled with meteorological data, these models
could be applied to show links
between environmental factors
and mycotoxin contamination.
This could allow scientists to
predict the emergence of new
toxigenic species due to climate

change or changes in agronomical practices.
Highly sensitive tools have been
devised for the detection of
various mycotoxins. These assays
guarantee the detection of mycotoxin traces in foods and human
samples.
The MYCORED initiative will provide a more comprehensive picture of the spectrum of toxic

fungal metabolites in the food
chain and propose approaches
for reducing them. Project outcomes are also expected to
contribute to decision-making
processes that govern cropping
systems so as to minimise mycotoxin contamination at harvest.
The project was coordinated by
the National Research Council in
Italy.

1

‘Novel integrated strategies for
worldwide mycotoxin reduction in the
food and feed chains’.

Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Food, agriculture and fisheries, and
biotechnology’ (KBBE).
http://cordis.europa.eu/marketplace >
search > offers > 9932
Project website: http://www.mycored.eu/

Resistance to combination drugs threatens efforts to eradicate
malaria
With 300-500 million people falling ill to malaria each year, this debilitating tropical disease remains a global problem. Current
combination drug therapy is still generally effective, but recent signs of resistance present scientists with a new challenge.
parasite prevalence, longevity
and transmission.

© SW_Stock, Shutterstock

The MALACTRES research consortium has also developed molecular diagnostic assays based
on ‘polymerase chain reaction’
(PCR). PCR is a relatively costeffective and simple method to
quickly diagnose diseases, identify bacteria and viruses and
carry out other forms of genetic identification. In this case,
it was used to detect all known
parasite species directly from
the blood of potentially infected
individuals, via field tests in
Nigeria and Kenya. Tests have
also been developed to identify and diagnose the presence
of resistant malaria parasite
strains, in particular Plasmodium
falciparum.
Malaria is a major issue, particularly in Africa where drug
resistance in the 1990s contributed to a higher-than-usual
death rate from the disease.
However, Dr Henk Schallig from
the Royal Tropical Institute in the
Netherlands is hopeful that this
can be prevented from happening again.
This comes as results are
emerging from the five-year
MALACTRES1 project, supported
by nearly EUR 3 million of EU
funding. Research has focused
on multi-drug resistance in
malaria under ‘Artemisinin-based

combination therapy’ (ACT). The
research team has assessed specific genetic markers and worked
on innovative, rapid and simple
diagnostics.
Dr Schallig explains: ‘Many drugs
to treat malaria are deemed
to be ineffective, particularly in
rural Africa. So there has been an
urgent need for more affordable,
safe and effective treatment
alternatives. ACT is currently the
mainstay of therapy. It is efficacious, but at risk from emerging
resistance. This is why we have
developed sensitive tools for the
prompt detection of malaria, and

to tackle the growing resistance
of parasites to existing antimalaria drugs.’
The project has been able to
investigate the existence of
specific resistance genes associated with increased parasite
transmission after treatment.
Clinical trials have been supp o r t e d by s e v e n i n s t i t u t e s
across Europe and Africa which
have helped to improve the
diagnosis and treatment of
malaria. They recently conducted ACT trials in Kenya and
Burkina Faso and assessed the
impact of various genes on

Clinical studies have been
a major part of this project,
although Dr Schallig points
out that there have been some
challenges along the way:
‘Climate change has delayed
our studies, as in the case of
Africa where changing weather
patterns are affecting the rainy
seasons, which makes it harder
to predict when the transmission of malaria may occur. And
it is difficult to predict transmission patterns, and people in
East Africa are starting to complain that it is too cold
now!’

>
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Despite such complications,
the MALACTRES study will significantly contribute to the
long-term fight against malaria
drug resistance by providing invaluable insight into candidate
genetic markers implicated in
the process. Although the project was due to end in the summer, the project team is hopeful
of carrying on with their research
using the knowledge already

gained to continue the fight to
eradicate malaria.
Dr Schallig says he is keen to
keep the MALACTRES ‘brand’
going. The project aims to secure
further funding to ensure that
the tests become readily available, and to further study the
background of ACT resistance.
‘The consortium is also committed to publishing our research

findings, and a number of highprofile publications will appear
once t h e p roje ct e nd s,’ h e
concludes.

1

The project was coordinated by
the Royal Tropical Institute in the
Netherlands.

‘Multi-drug resistance in malaria
under combination therapy:
assessment of specific markers and
development of innovative, rapid and
simple diagnostics’.
Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Health’.
http://cordis.europa.eu/news > search >
35811
Project website: http://www.malactres.eu/

Tracking perfluorinated contaminants in our diet
Food processing and feed chains are inherently prone to contamination. Understanding the
origin, route and health impact of these contaminants is the main way to minimise or prevent
their spread.
‘Perfluorinated alkylated substances’ (PFASs) are used extensively in industry for their ability
to make materials water-, stainor oil-resistant. However, their
persistence in the environment
makes them a newly emerging
source of contamination of natural foods, posing a potential
threat to human health.
To better understand the sources
and route of PFAS contamination, the EU-funded PERFOOD1
initiative brought together leading groups in the field of chemical analysis with experts in

food processing and packaging.
Project objectives were to qualify
and quantify PFASs in our diet
and investigate how they are
transferred into foods by focusing on the possible contribution of contact materials and
processing.
As a first step, the PERFOOD
consortium developed a PFASdetection assay with robust reference standards. To be able to
compare data across Europe,
uniform sampling procedures and
analytical methods were identified, alongside major sources of

exposure to ‘perfluorinated compounds’ (PFCs) via the diet.
A survey was subsequently
designed around 14 food categories and conducted in four
specific European countries
(Belgium, Czech Republic, Italy
and Norway) representing different dietary habits. Study
results showed that certain
foods, namely seafood, fish,
pork and bovine meat, and hen
eggs, appeared to be more
highly contaminated with PFASs.
The regional aspect was also
important for indicating the

importance of the industrial production sites of PFASs.
To track PFAS sources, scientists
performed several laboratory and
field experiments that enabled
them to assess, for example, the
type of PFASs accumulated in
different parts of the plant. Food
packaging was also substantiated as a relevant source of
fluorinated and PFCs in food.
In addition, various water bodies proved they might become
contaminated by PFASs from
different sources, with landfills
constituting an important source
of contamination. With respect
to drinking water, the presence
of PFASs depended solely on the
filtration technologies used in different treatment plants.
Apart from underscoring the
negative impact of PFCs in our
diet, the PERFOOD study provided
the necessary tools for detecting PFASs. Exploitation of this
knowledge will enable Europe to
take better decisions regarding
the food production chain and to
improve our quality of life.
The project was coordinated by
the University of Amsterdam in
the Netherlands.

© iStockphoto, Thinkstock

1

‘Perfluorinated organics in our diet’.

Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Food, agriculture and fisheries, and
biotechnology’ (KBBE).
http://cordis.europa.eu/marketplace >
search > offers > 11063
Project website: http://www.perfood.eu/
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Inspirational education for budding
scientists
Today, science for schoolchildren has gone some way beyond old-fashioned rote learning of formulas and chemical compounds.
Now it is about encouraging more active learning, invention and creativity in a quest to inspire.
The EU-funded KIDSINNSCIENCE 1 project aims to develop this approach further
among children in Europe and Latin America.
The aim is to get children, from pre-primary
school right through to upper secondary
school, more involved and interested in science to the point of considering it as a possible career. For example, in Austria, Italy
and Slovenia, teenagers have been investigating alternative energy by designing their
own cookers. Swiss and Dutch students have
looked into ways to connect physics and
sports by running and jumping to measure,
calculate and improve both their physical
abilities and their abilities in physics.

The project is collecting innovative practices
in science education with the aim of closing
the current gender imbalance in science, too.
Currently, male scientists outnumber female
scientists by a wide margin.
Nadia Prauhart from the Austrian Institute
of Ecology, the project coordinator, explains:
‘Many teachers in the partner countries
were not aware of any gender differences
amongst their science students. So we have
raised their awareness of the issue for
them to make sure that there is no divide,
and that girls and boys are addressed individually to ensure they are given equal

chances to get enthusiastic about science.
This is especially important at the secondary level.’
In fact, the project found girls fully embracing scientific activities, which have been
traditionally seen as male domains.
Dr Prauhart adds: ‘We found that girls
especially seemed to be interested in experiments which involved growing things.
For example, pupils have been learning
about where and how potatoes grow, as
well as their variety and their cultural
context.’

>
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A teaching method centred on learners
and hands-on activities motivates children
to continue with science — the project’s
approach includes working with everyday
materials such as common household items.
A first step was to collect innovative practices in all partner countries. About 80 innovations were documented in a catalogue.
From these, teachers selected from the projects those they wished to carry out as field
trials within their classrooms.
The field trials were then evaluated to determine what motivates teachers and students

alike. Teachers developed these ideas in the
classroom, with support from a network linking them with KIDSINNSCIENCE researchers
and experienced teachers.
The project consortium brings together
research partners from universities and
research institutions, with experience in new
methods in science education. The EU provided
EUR 1 million of the total project funding.
Although the four-year project ended in the
summer of 2013, the partner countries plan
to carry on supporting inspirational science
teaching.

T h e p r o j e c t w a s c o o r d i n a t e d by t h e
Österreichisches Ökologie-Institut in Austria.

1	‘Innovation in science education — turning kids on to
science’.

Funded under the FP7 specific programme ‘Science in
society’.
http://cordis.europa.eu/news > Search > 35859
Project website: http://www.kidsinnscience.eu/

Preserving our history through air-quality monitoring
To learn from history, we must preserve it. One of the best
ways to do this is to make sure that artefacts are kept in a
protected environment.
The purpose of the EU-funded
MUSECORR1 project was to develop
electronic loggers for the continuous measurement of air-induced
corrosion. These AirCorr corrosion
loggers, as they are known, enable
simple, real-time and reliable monitoring of various metals and alloys.

© Photos.com, Thinkstock

Temperature and humidity are
routinely monitored and controlled
in museums, archives and depositories to protect artefacts from
deterioration. However, corrosion
is dramatically accelerated by air
pollutants which are often not adequately monitored.

Project partners developed AirCorr
loggers with four principal parts: an
electronic logger, a metal sensor,
a communication interface and a
software program for interpretation
of the measurements.

employment, enterprise, protection
of the environment and sustainable
development. Extensive testing in
cultural heritage and industrial environments has also proven that
the product is ready for the market.

MUSECORR’s AirCorr monitoring
system has provided many great
advantages. Quick response time,
high precision, small size and a
wide range of sensors make it
incredibly efficient. Its long lifespan
and user-friendly software also
make it an ideal tool for cultural
heritage preservation, clean rooms,
protection of electronics, transport and storage, civil engineering,
pollution detection and corrosion
research.

The project was coordinated by the
Corrosion Institute in France.

As such, AirCorr technology has
the potential to contribute to EU

1	‘Protection of cultural heritage by realtime corrosion monitoring’.
Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Environment’.
http://cordis.europa.eu/marketplace >
offers > search > 10785
Project website: http://www.musecorr.eu/

Preparing for the unknown
Throughout history, unexpected events such as the plague
or a meteor impact have shaped history, or even evolution,
on Earth. New foresight studies will help manage changing
realities and our reactions to surprise elements in our future.
anything. The EU-funded project
IKNOW1 sought to get ready for
such events.
Detailing 44 possible future
scenarios, the project investig a t e d h ow t h e i m p a c t s o f
each one could reshape life on
our planet and how we could

© iStockphoto, Thinkstock

What happens if Europe is
catastrophically flooded or if
the internet is damaged and
made unworkable? These and
many other improbable, yet
possible future events are now
being considered by the EU
and its policy-makers in a drive
to be prepared for just about
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manage such situations. It identified and analysed ‘wild cards’
(WI), largely unforeseen issues
that can potentially shake our
future, as well as ‘weak signals’
(WE), largely unnoticed issues
that are currently shaping it.
The team looked in particular
at the effects of WI-WE on
European and national science,
technology and innovation (STI)
policies.
To achieve its aims, IKNOW
e m p l oy e d t h e ‘ fo r e s i g h t ’
approach, which involves
anticipating, making recommendations for, and trans forming technological,
economic, environmental,
political, social and ethical
futures. It also relied on ‘horizon scanning’ to monitor and
analyse frontier issues related
to policy and research agendas, from surprises and seeds

of change to trends, policies,
practices and attitudes.
Among its key achievements,
the project identified where
European research policy must
be proactive and anticipated
important changes in the
European research system. It
revealed upcoming and emerging issues on the policy radar
that could have far-reaching
implications for STI in Europe.
Importantly, project partners
developed sophisticated framew o r k s t o i d e n t i f y, c l a s s i f y,
cluster and analyse WI cards
and WE signals. They analysed
WI-WE implications and their
expected impact on key dimensions related to the vision of
the European Research Area
(ERA). They also articulated key
indicators to assess the level
of uncertainty and potential

i m p a c t o f fo r w a r d - l o o k i n g
issues. This produced a set of
IKNOW policy alerts and the
IKNOW ERA toolkit representing
a source of reference and inspiration for stakeholders connected to the ERA.

on innovation and the ERA. The
emerging policy briefs, interviews, national studies and ERA
toolkit will help anticipate and
manage future threats and surprises while driving innovation
and inspiring researchers.

IKNOW then investigated how
to apply WI-WE to research
management, identified which
topics are informed by WI-WE
resources, and looked at how to
apply WI-WE to STI policy-making. It also examined WI-WE
applications in relation to the
ERA agenda, looking specifically
at how to develop and manage
ERA-related research projects.

The project was coordinated by
the University of Manchester in
the United Kingdom.

Through a series of workshops,
conferences, dissemination activities and the project website,
IKNOW has advanced WI-WE
research worldwide significantly, identifying its impacts

1	‘Interconnecting knowledge for the
early identification of issues, events
and developments (e.g. wild cards and
associated weak signals) shaping and
shaking the future of STI in the ERA’.

Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Socio-economic sciences and humanities’.
http://cordis.europa.eu/marketplace >
search > offers > 10305
Project website:
http://community.iknowfutures.eu/

Rebuilding heritage and identity after war
New, more focused approaches to rebuilding heritage sites in countries torn by conflict could help reconcile differences and
advance a society’s healing process.

© iStockphoto, Thinkstock

From historical buildings and
archaeological sites to monuments and museums, cultural heritage plays a pivotal
role in rebuilding regional or

national identity after a war.
The EU-funded project CRIC 1
investigated the reconstruction of such sites to strengthen
communities and identities. It

aimed to develop policies and
practices that would help the
reconstruction process, considering the social and psychological components involved, too.

Building on case studies of
conflicts in Bosnia, Cyprus,
France, Germany and Spain,
the project collected data
to understand the complex
roles that heritage plays in
rebuilding societies. Through
fieldwork, comparisons and
intensive analyses, it investigated ‘Biographies of place’ or
how a locale can change perceptions and meanings.
Another important study
involved ‘Memorials and
memorialisation’, debating the
public capturing of memories
and how this affects the reiterations of history. In parallel, the project team examined
‘Post-conflict landscapes’,
focusing on the construction
of memories and how this is
tied to emotions, claims and
meanings between spaces and
contexts.
In the long term, CRIC could
have a profound impact
on shaping debate

>
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regarding post-war reconstruction and in helping overcome the consequences of
conflict. In this respect, the
project team recommended
that reconstruction policies
be tailored to each specific
case rather than building
generic policies for all conflict areas.

The project’s results were effectively disseminated through
various online portals, articles
and direct engagement with
the public. Valuable messages
were also highlighted through
17 films on the topic, which
were uploaded on the internet. These efforts represent
an important step in coming to

terms with the past and healing some of the scars inflicted
by conflict.
The project was coordinated by
the University of Cambridge in
the United Kingdom.

1	‘Identity and conflict. Cultural heritage
and the re-construction of identities
after conflict’.
Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Socio-economic sciences and humanities’.
http://cordis.europa.eu/marketplace >
search > offers > 10653
Project website:
http://www.cric.arch.cam.ac.uk/home.html

Labour markets of the future
As Europe evolves on several fronts, from border transformations to family lifestyles, an EU-funded project is investigating
how the labour market might look in 2025. The study is yielding new conclusions and recommendations that could improve
the employment market over the next two decades.
Knowledge is replacing industry
as the driver of the economy
in Europe, which is also rapidly
being shaped by social, ecological and territorial transformations. The implications for the
job market in Europe are profound, prompting European policy-makers to rethink economic
models and labour markets. The
EU-funded project NEUJOBS 1
is investigating possible future
scenarios in light of these
developments.
Bringing together 29 partners
from 14 European countries, the
project is studying four different
areas of change or ‘transition’.
It is examining socio-ecological
transition, which represents

changes in social organisation
and culture, as well as production and consumption in a more
sustainable future.
NEUJOBS is also looking at
societal transition, considering population ageing, fertility rate, changing family
structures, urbanisation and
increased female employment.
The third transition involves
the trend towards a more educated society, while the fourth
looks at territorial transition, i.e. the balance between
agglomeration and dispersion
forces.
To achieve its aims, the project has launched six unique

research groups to study these
d i f fe r e n t t h e m e s i n m o r e
detail.
Numerous intriguing observations are emerging from the
work packages that can help
develop policy responses and
outline viable possibilities for
the future. The project has
created two future scenarios
(friendly and tough), outlining e x p e ct e d l abou r issu e s
and discussing the difference
between elite and regular concepts of good jobs. It has also
found evidence of job polarisation with respect to skills and
income, in addition to contrasting social protection and social
investment.

Other interesting outcomes
and recommendations revolve
around combining education
and retirement with part-time
work, as well as strengthening
ties between the labour market
regime and innovation. NEUJOBS
has also arrived at conclusions about the performance of
various sectors in different parts
of Europe (e.g. north vs. south),
examining differences between
developed and less-developed
countries, too.
In effect, the project is defining
the shape of employment over
the next 15 years and outlining
longer-term trends. This is being
supported by an in-depth look
at global and European macroeconomic developments, as well
as social, economic, fiscal, environmental and technological
changes. By anticipating the
future, these observations and
findings will contribute to building a stronger and more sustainable labour force in Europe.
The project is coordinated by
the Centre for European Policy
Studies in Belgium.

© iStockphoto, Thinkstock

1	‘Employment 2025: How will multiple
transitions affect the European labour
market’.

Funded under the FP7 specific
programme ‘Cooperation’ under the
research theme ‘Socio-economic
sciences and humanities’.
http://cordis.europa.eu/marketplace >
search > offers > 11055
Project website: http://www.neujobs.eu/
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Addressing aircraft hazards through
cutting-edge simulation
While advances in safety technology have made aviation one of the safest forms of transport, researchers are constantly
striving to make testing ever-more rigorous. An EU-funded project has successfully developed a cost-effective simulation for
extreme icing conditions, which should benefit both industry and passengers.
Air travel is statistically one of the safest modes of transport today. This is partly
because so much research has been devoted
to addressing the risks of flying. Under certain weather conditions, ice forming on aircraft wings and engines, for example, can
present a serious danger to air travel, which
is why the aircraft industry has to carry out
thorough testing before being awarded flight
certification.
The main icing hazard for aircraft icing comes
from water droplet clouds, since ice crystals
do not easily stick on to aircraft surfaces
while water droplet clouds can be subjected
to crystallisation on these surfaces. This can
lead to the formation of ice on vital parts of
the aircraft.
Unfortunately, flight tests in icing conditions
are difficult and costly, while extreme icing
conditions — such as when ‘super-cooled
large droplets’ (SLDs) form — are even
harder to address. SLDs are water droplets

characterised by a larger diameter that can
accumulate on aircraft components, increasing flight hazard.
Accumulated ice can distort wing shape,
potentially affecting the lift required to keep
the plane in the air. A four-year EU-funded
project has found a cost-effective means of
rigorously testing aircraft for this threat.

Improved icing simulation
EU researchers felt that current research
and testing techniques could be improved,
if validation tests can be carried out as part
of the certification process in wind tunnels.
To be acceptable, this method would have
to demonstrate that it is completely reliable
and trustworthy. Furthermore, existing windtunnel techniques and numerical simulation
tools would need to be significantly expanded
to cover the more extreme SLD conditions.
‘Aviation authorities require that aircraft
have to be designed to fly safely in icing

conditions,’ explains project coordinator
Guiseppe Mingione. ‘Recent aircraft incidents
and studies have demonstrated that the icing
certification envelope defined in the certification requirements should be extended to
include SLD conditions. The objective of the
EXTICE1 project was to improve the capability
to simulate icing SLD so that their effect
can be better taken into account in aircraft
design.’
Launched in 2008, EXTICE has succeeded in
improving such simulations, which will significantly help the development of safer aircraft
and reduce development costs. The project
compared ice accretion obtained in icing
wind-tunnel testing to icing accumulated on
a specific test article installed on an aircraft
flying in icing conditions. The comparison was
performed by using the same numerical code
for the simulation of icing wind-tunnel tests
and for in-flight icing.

>
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A critical review of the results was then performed. The positive outcome achieved from
the project means that it will soon be possible
to reduce the number of flight tests by using
more simulations during aircraft design and
development.
‘Each company — and each country — has
a reduced budget for research activity these
days,’ points out Mingione. ‘European cooperation allows us to not only put together

different competencies and expertise, but to
also perform activities that would not be possible by a single company. It would not have
been possible to perform this project without
European Commission co-funding. EXTICE
will bring benefits to the aviation industries,
while all passengers will also benefit from the
design of safer aircraft.’
The project was coordinated by the Italian
Aerospace Research Centre in Italy.

1	‘Extreme icing environment’.

Funded under the FP7 specific programme ‘Cooperation’
under the research theme ‘Transport (including aviation)’.
http://ec.europa.eu/research > Information Centre > search
> 30273
Project website: http://extice.cira.it/

Jordan and Lebanon get solar energy boost
The EU has empowered two sunny nations in the Middle East to harness the Sun’s
valuable energy. It has reinforced their capabilities in this sector and helped them
embark on new projects.
While Middle Eastern countries,
such as Jordan and Lebanon
receive plentiful sunshine, neither nation has fully exploited
the Sun’s potential to create a
sustainable energy source and
lessen their dependence on fossil fuels. Against this backdrop,
the EU-funded project RESSOLMEDBUILD1 helped these nations
enhance their capabilities in solar
energy and photovoltaic (PV)
technology.
The project allowed the National
Energy Research Centre (NERC)
of Jordan and the Lebanese
Association for Energy Saving
and for Environment (ALMEE)
to achieve this objective. It

developed their capabilities
with the support of the Centre
for Renewable Energy Sources
and Saving (CRES) in Greece,
another sunny Mediterranean
country that has garnered notable experience in solar energy.
The project consortium was also
strengthened with the considerable expertise of the Fraunhofer
I n s t i t u t e fo r S o l a r E n e r g y
Systems (ISE) in Germany.
Based on these notable partnerships, the European actors
trained their Middle Eastern
counterparts in technological
integration of solar technology for heating and cooling in
buildings. The project team also

assisted them in installing PV
technologies to generate energy.
Moreover, NERC and ALMEE
learned how to model energy
use, optimise the new technologies and improve energy planning on a local or regional scale.
RESSOL-MEDBUILD organised
training sessions and coordinated the exchange of researchers
in addition to recruiting experienced staff for both organisations and procuring research
equipment and software. It then
established new partnerships
with global research institutions
as well as links with the public
and private sectors to embark
on joint projects. As a result,

NERC articulated six new project
proposals in PVs, solar thermal
energy and energy efficiency,
while ALMEE envisioned two new
projects in the field.
All these efforts were supplemented by a workshop in each
country and vigorous dissemination of the project’s outcomes.
Both entities have now developed their capabilities in providing research and high-level
services related to these new
technologies, with concrete plans
to connect solar energy to their
national electricity grids.
To achieve this ambitious objective, the project helped both
countries conduct a market
analysis of PVs and solar-thermal technology, paving the way
for many new projects. Thanks
to German expertise and Greek
experience in harnessing the
power of the Sun, both Jordan
and Lebanon are on the cusp of
a new era in generating clean
energy.
The project was coordinated by
the Centre for Renewable Energy
Sources and Savings in Greece.

© istockphoto, Thinkstock

1	‘Research elevation on integration of
solar technologies into Mediterranean
buildings’.
Funded under FP7 specific programme
‘Capacities’ under the theme ‘Stimulating
the realisation of the full research
potential of the enlarged European Union
Community’.
http://cordis.europa.eu/marketplace >
search > offers > 11084
Project website:
http://www.ressol-medbuild.eu/
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New actuator technology boosts industry
From wind-turbine blades to diesel fuel injection, newly designed piezoelectric actuators hold
promise for revolutionising technology in a wide variety of applications.
Modern industry and manufacturing processes rely heavily on piezoelectric actuators
— devices often used for ultraprecise positioning and to generate high forces or pressures.
As equipment becomes more
sophisticated and is required
to work under a range of conditions, researchers are striving
to develop actuators that work
well in extreme environments,
such as those characterised
by high humidity and physical
stress.

© iStockphoto, Thinkstock

Such technology would be
very useful in many applications, such as wind turbines,
to lower the cost of wind-produced energy. It could also be
used for improving productivity
and quality for wire-bonding
machines and for enabling
the three-dimensional (3D)

packaging of electronic equipment. Last but not least, more
efficient piezoelectric actuators
could bring additional fuel savings in cars.
The EU-funded project HIPERACT 1 aimed to develop better actuators that could boost
these applications and many
others. The project worked on
creating actuators that offer
improved resistance to cracks
and humidity based on novel
ceramic material, improved
electrode printing and high-tech
innovations.

peer-reviewed publications, in
addition to being disseminated
at conferences, exhibitions and
workshops.
HIPER-ACT deliverables in terms
of novel piezoelectric actuators
will have a positive impact on
industry, helping to create better, safer and more accurate
devices, vehicles and equipment
in a variety of fields. The outcome should be a much more
competitive European industry.
The project was coordinated by
Noliac in Denmark.
1	‘Novel technology for highperformance piezoelectric actuators’.
Funded under FP7 specific programme
‘Cooperation’ under the research theme
‘Nanosciences, nanotechnologies,
materials and new production
technologies’ (NMP).
http://cordis.europa.eu/marketplace >
search > offers > 6227
Project website: http://www.hiperact.org/

Overall, these enhancements
and improvements have
m e a n t u n p a r a l l e l e d r e s i s tance to cracking and humidity,
leading to improved reliability. The results were outlined
in numerous reports and

Saving stricken ships
Spillage from damaged ships can result in major environmental disaster. An EU-funded
project will prevent spillage from occurring by providing a means of stabilising stricken
ships immediately after accidents.

© iStockphoto, Thinkstock

The SUSY 1 project used recognised submarine technology to
save merchant ships in emergency situations. The system is
comprised of three main parts:
gas generator, high-pressure
air devices, and balloons made
from specialised textiles. The gas
generators and high-pressure
air devices, however, are not

always required to work together
and can also operate alone, or
together with the balloons.
Project partners examined nearly
1000 shipping accidents with
regard to size, type of ship and
type of incident. The results were
used to develop tests and disaster scenarios involving tankers,

fishing vessels and ‘roll-on/rolloff’ freight transporters. The
findings also supported the work
of salvage teams operating on
sunken vessels.
Researchers developed a platform for studying the results
— where possible, under real
sea conditions. Scenarios that
could not be integrated into the
test platform were studied using
computer simulations. Scientists
also characterised the buoyancy
generation media and the textiles for the balloons and developed the gas generator.
SUSY outcomes will help save
lives by keeping vessels afloat
long enough to safely evacuate the passengers and crew. In

addition, it will help prevent the
loss of ships and cargo and stop
pollution, in the form of oil and
hazardous cargo, from entering
the marine environment.
Results from the consortium’s
efforts will be widely disseminated to ensure the international
maritime industry benefits from
this project that can help protect
both human life and the natural
environment.
The project was coordinated
by the BMT Group in the United
Kingdom.
1

‘Surfacing system for ship recovery’.

Funded under FP7 specific programme
‘Cooperation’ under the research theme
‘Transport (including aviation)’.
http://cordis.europa.eu/marketplace >
search > offers > 11206
Project website: http://www.su-sy.eu/
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Solar-powered nanotechnology for safer drinking water

Even in low concentrations, bacterial toxins, pesticides and other
chemicals in water can cause serious health and environmental
problems. Conventional treatment
methods, like chlorination, filtration
and activated carbon adsorption,
are just not able to eliminate all
toxic contaminants.
But researchers taking a new
approach to treatment options were
able to develop a viable and efficient alternative technology as part
of the EU-funded CLEAN WATER1
initiative. They incorporated solar
energy into a system that uses
nano-engineered titania catalysts
and membranes. Because of their
response to solar and visible light,
both catalyst and membrane are
said to be photocatalytically active.

The researchers managed to
develop a sustainable water-purification device by integrating their
ultra-filtration membrane technology into a reactor. They also scaled
up the materials and processes to
determine costs and efficiencies
in a pilot study. The project vision
was to render the reactor functional in lakes, tanks and continuous flow systems for public water
distribution.
The performance of these highly
reactive photocatalysts exceeds
that of commercially available
titania catalysts. Two patents,
48 journal articles and 152
conference presentations are
a testament to the scientific
innovation that stemmed from
this project.

© Brand X Pictures, Thinkstock

EU scientists have come up with a better way to purify drinking
water in light of increasing pollution and water scarcity. Their
new method employs solar-powered nanotechnology.

Potential end-users have already
expressed interest in the new technology, which could also be applied
to air purification, hydrogen production and solar cells.
The project was coordinated by
the National Centre for Scientific
Research ‘Demokritos’ in Greece.

1	‘Water detoxification using innovative
vi-nanocatalysts’.

Funded under FP7 specific programme
‘Cooperation’ under the research theme
‘Environment’.
http://cordis.europa.eu/marketplace >
search > offers > 10691
Project website:
http://www.photocleanwater.eu/

The ultimate in rechargeable batteries for electric vehicles
Scientists have overcome technical challenges to develop the
state of the art in rechargeable energy-storage devices for
electric-powered vehicles.

© iStockphoto, Thinkstock

Major advances have been made
regarding rechargeable zinc (Zn)
batteries, yet two fundamental technical problems still exist.
Charging regimes used to electrically deposit Zn can affect the
morphology of deposits and cause
the growth of dendrites, leading to
short-circuiting. And hydrogen gas
evolution, due to inefficient gas

recombination during recharge,
poses a major safety risk.
A European-led consortium is
seeking to overcome these challenges. With EU funding of the
POLYZION 1 project, the team
expects to ensure that the EU will
be at the forefront of the emerging hybrid (HEV) and small electric

vehicle (EV) strategic business
opportunity.
Scientists are optimising ‘ionic liquids’ (ILs) prepared from renewable, non-toxic, natural chemicals to
eliminate hydrogen gas evolution in
the new battery configuration. The
consortium is employing ultra-fast
pulse deposition techniques to control nano-structured Zn deposition
for minimal dendritic growth.
Investigators are also evaluating
the use of conductive polymer electrodes that eliminate the need for
membranes to separate the two
battery cell halves. Recent research
suggests that the electrochemical
performance of conducting polymer
electrodes in ILs is superior to that
in aqueous and organic electrolytes, another benefit of using ILs.
Scientists are currently developing fast-pulse procedures for the
polymer electrodes. In the meantime, they have optimised the IL to
avoid dendritic growth for use in the
polymer half-cell.

Pulling it all together, POLYZION
has made important progress in
the development of materials and
methods that will eliminate technical obstacles to implementation
of rechargeable Zn batteries for
HEVs and EVs. Given the expected
explosive market penetration of
such vehicles in the next 10 to
20 years, the EU will be poised to
be a direct beneficiary of mass
deployment.
The project was coordinated by
C-Tech Innovation in the United
Kingdom.

1	‘Fast rechargeable zinc-polymer
battery based on ionic liquids’.

Funded under FP7 specific programme
‘Cooperation’ under the research theme
‘Energy’.
http://cordis.europa.eu/marketplace >
search > offers > 11066
Project website: http://www.polyzion.eu/
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The poplar tree: a popular choice for biofuels

Biomass represents an important alternative to fossil
fuels. Trees such as the poplar
are particularly attractive as
dedicated energy crops because
they can be grown on marginal
lands and have desirable growth
characteristics.
Through the ENERGYPOPLAR 1
project, EU-funded science has
uncovered various genetic processes involved in the growth,
yield and structure of the poplar
tree. Researchers were looking
specifically at the mechanisms responsible for cellulose production,
because a higher cellulose content
results in more efficient biofuel. But

plant material is also made up of a
harder substance known as lignin,
so the scientists simultaneously
looked at ways to reduce lignin
production.
Among a long list of significant
findings, they were able to identify several genes potentially
involved in the growth of roots
and stems as well as in lignin
production. The team also developed ways to measure lignin and
cellulose. Naturally occurring
low-lignin gene mutants were
found as well, which opens up
new avenues for breeding lowlignin cultivars without genetic
engineering.

© iStockphoto, Thinkstock

Geneticists have made significant progress towards the EU’s
2020 target of obtaining 20 % of its liquid fuel supply from
green plants. Among other achievements, they have identified
and exploited genetic traits that could see the poplar tree
become a major bioenergy crop.

Along with the genetic work on the
poplars, researchers assessed the
environmental and economic sustainability of the tree under various
scenarios. One focus was on identifying varieties that use water more
efficiently.
The ENERGYPOPLAR project applied
a holistic biological approach to
optimise the yield, composition and
cell-wall structure of the poplar
tree for efficient biofuel production. It also developed new varieties
with enhanced growth traits under
low-input environments. These
advances are important since biofuel is set to become a vital part of

the EU's climate change mitigation
strategy.
The project was coordinated by the
Institut National de la Recherche
Agronomique (INRA) in France.
1	‘Enhancing poplar traits for energy
applications’.
Funded under FP7 specific programme
‘Cooperation’ under the research theme
‘Food, agriculture and fisheries, and
biotechnology’ (KBBE).
http://cordis.europa.eu/marketplace >
search > offers > 11141
Project website:
http://www.energypoplar.eu/

Electron behaviour at material interfaces

Organic-based devices such as
light-emitting displays, solar cells
and biological and chemical sensors
rely on the deposition of successive layers of different materials.
Thus, it is critical to characterise
the interfaces between the various
metals, oxides and insulating or
semi-conducting materials used.
Although extensive work has led
to a deeper understanding of the
morphology of such materials and
interfaces, detailed characterisation
of relevant electrical processes was
needed to complete the picture.
The EU-funded project MINOTOR1
made excellent progress in filling
this gap. Scientists focused simultaneously on metal/organic (M/O),
organic/organic (O/O) and inorganic/
organic (I/O) interfaces.
MINOTOR applied approaches
based on ‘density functional

theory’ (DFT) that mathematically
describes the electron density of
many-electron systems. Scientists
employed these methods to
evaluate the so-called ‘work function’, as well as ‘Fermi level pinning’
(FLP), which are related to removing
an electron from a surface or preventing its removal.
Standard DFT approaches worked
well in describing M/O interfaces
with strong coupling between
the molecules and the surface.
Scientists showed that surface
electron characteristics of metal
electrodes can be intricately
tuned by modifying the ‘selfassembled monolayer’ (SAM)
formed by the molecules used to
coat them. In the case of weak
coupling, such as in a metal covered by a thin layer of native
oxide, DFT reliably reproduced
FLP effects.

Long-range corrected DFT functionals were recommended to describe
interfacial charge distribution in O/O
interfaces with partial charge transfer between donor and acceptor
entities. However, microelectrostatic
(ME) models were preferred over
DFT for O/O systems dominated by
polarisation effects.
In the case of I/O interfaces, investigators demonstrated tuning of
the work function of oxide layers
by grafting SAM-forming molecules.
Tight-binding DFT methods are necessary to simultaneously describe
electron density distributions of the
interfaces.
Numerous devices including spintronics devices and solar cells were
fabricated to connect theory to
experiment. They demonstrated
the ability of SAMs to tune interface characteristics and the role
of interface morphology in device
performance.
An enhanced understanding of
electrical processes at all interfaces

© Wavebreak Media, Thinkstock

Many electrical devices are formed by layering various materials.
EU funding supported the characterisation of electrical processes
at their interfaces, leading to products with enhanced performance.

provided by MINOTOR will enable
future designers to create high-performance products.
The project was coordinated by the
University of Mons in Belgium.

1	‘Modelling of electronic processes at
interfaces in organic-based electronic
devices’.

Funded under FP7 specific programme
‘Cooperation’ under the research theme
‘Nanosciences, nanotechnologies,
materials and new production
technologies’ (NMP).
http://cordis.europa.eu/marketplace >
search > offers > 10545
Project website:
http://www.materianova.be/minotor/
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Unique study looks at global
population projections up to 2100
Very few studies have focused on how climate change will affect future societies. This gap is being addressed through a
study aiming to produce the first comprehensive science-based projections of population by age, sex and level of education
worldwide, up to 2100. This will form the basis for the study of climate change impact on human well-being.
This ambitious research project,
FUTURESOC 1 , is supported by the EU
with funding of EUR 2.4 million from the
European Research Council (ERC). The coordinator of the project, Professor Wolfgang
Lutz from the Wittgenstein Centre for
Demography and Global Human Capital — a
collaboration among the World Population
Program of the International Institute for
Applied Systems Analysis (IIASA), the Vienna
Institute of Demography of the Austrian
Academy of Sciences (VID/ÖAW) and the
Research Institute on Human Capital and
Development of the Vienna University of
Economics and Business (WU) in Austria —
has devised various analytical scenarios

to match future climate conditions. He will
also assess the future societal capabilities
in different countries at comparable points
in time.
Historical events studied included the
Sahelian drought in North Africa, Hurricane
Mitch in Central America, and the Asian tsunami. Forward-looking case studies have
also assessed the future adaptive capacity
of the PhangNga/Phuket region of Thailand
and the island of Mauritius in the south-west
Indian Ocean.
Professor Lutz believes that forecasting
future capital human trends for all countries

with a multidimensional demographic projection can provide a powerful analytical tool
for forecasting societies’ adaptive capacities.
By analysing today’s populations by age and
level of education, projections can be made
over decades. The uneducated 15-year-old
of today will be the uneducated 65-yearold of 2060. Assumptions on future fertility,
mortality and migration have been defined
using a global expert inquiry with over 500
participants.
Prof. Lutz says: ‘When trying to understand
how dangerous climate change will be to
human well-being in the future, frequently
the mistake is to relate the forecasted
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climate conditions (for example in 2060) to
the societal conditions and adaptive capabilities of today. This makes little sense since
we know that societies will be different in
the future.’
He adds: ‘When looking back in most societies such capabilities were very different in
the 1960s compared to today and we have
reason to assume that they will also be very
different in 2060. The challenge thus is to
find a meaningful scientific model that can
help build scenarios of long-term changes
in societal capabilities to deal with changing
climatic conditions.’
However, the biggest problem lay in finding
data based on the different levels of education of people who were affected by natural
disasters. ‘In post-disaster surveys, people
measured and asked all kinds of things but
not the level of education,’ notes Prof. Lutz.
The hypothesis that education could matter was not on the table, he suggests, and
therefore people did not think of asking the
question. ‘This way, sometimes the most important aspects get no attention, and if no

data is collected, this factor does not appear
in the analysis.’
FUTURESOC’s new population scenarios
by age, sex and level of education have
recently been chosen as the ‘human core’
of the new set of Shared Socioeconomic
Pathways (SSPs), which will be a common
point of reference for modelling groups in the
field of Integrated Assessment (IA) as well
as Vulnerability, Risk and Adaptation (VRA)
around the world.
Forecasting market potentials is the theme of
another ERC-funded project (with a budget of
EUR 150 000) called FUTURE MARKETS2. Also
led by Prof. Lutz, the FUTURE MARKETS ‘Proof
of Concept’ project aims to test commercial
potential with a new quantitative sciencebased tool for forecasting future consumer
preferences and demands, which was conceived through methodological advancements
in the FUTURESOC project.
The FUTURE MARKETS project combines, in
a novel fashion, empirically estimated age
and cohort effects with expert-assessed

future period trends. It has the potential to
provide a powerful tool for social and economic forecasting in general and forecasting
the market potential of certain goods and
services in particular. Detecting future shifts
in customer preferences, being ‘ahead of the
trend’, is key in marketing and could make
the success of this market forecasting tool.
FUTURESOC is hosted by the International
Institute for Applied Systems Analysis, and
the FUTURE MARKETS project is hosted by
the Vienna University of Economics and
Business (WU), both in Austria. The results
from both projects will be published in 2014.
1	‘Forecasting Societies Adaptive Capacities to Climate
Change’, coordinated by the International Institute for
Applied Systems Analysis in Austria.
2	‘Demography-Based Market Forecasting Tools’,
coordinated by the Vienna University of Economics and
Business in Austria.

Funded under the FP7 specific programme ‘Ideas’
(European Research Council).
http://cordis.europa.eu/news > search > 35890

Pollutant-free water throughout Europe
Restoring the health of the EU’s water supply is a key priority.
Innovative rehabilitation technologies and a decision-making
tool should help clean up rivers and groundwater.

The EU-funded project
AQUAREHAB1 is contributing
significantly to the WFD goals.
Scientists are developing innovative, tailor-made technologies for
specific water systems, as well as
a generic river-basin management
tool integrating economic and ecological assessments. The focus is
on identified high-priority pollutants, including nitrates, pesticides,

chlorinated compounds and aromatic compounds.
Five different rehabilitation technologies are under investigation.
At the region where land meets a
river or stream, the so-called riparian zone, scientists are studying
the creation of wetland zones to
minimise diffusion of pollutants
from agricultural areas into surface water. Bacteria may help
remediate polluted water flowing
through open or closed drainage
systems.
Two different biodegradation
methods are being studied to prevent chlorinated compounds in
groundwater from reaching rivers.
A multi-barrier concept is being
considered for the remediation of
groundwater, particularly in relation
to chlorinated compounds. Injection
of zero-valence iron (ZVI) filings is
expected to decrease remediation
time by targeting the source. ZVI
can be injected under buildings to

© efirm, Shutterstock

Heavily degraded surface and
groundwater systems are an
increasing problem throughout
Europe. Given looming water scarcity with continuing global climate
change, cleaning up the water
supply is of increasing urgency.
In recognition of these issues, the
EU adopted the ‘Water Framework
Directive’ (WFD) in 2000. In addition to restoring the health of
community-wide water bodies,
the initiative calls for the integration of management activities at
the level of individual river basins
by 2015.

remediate chlorinated compounds
as well as aromatic ones.
At the same time, the consortium
is developing important two- and
three-dimensional models of
pollutant removal in riparian zones,
river beds and groundwater to help
guide experimental testing. With
the end goal of their incorporation
into river-basin water management tools, these are designed
to simulate the effects of various
management scenarios. Two different decision-support system
management models are under
development.
As pollution increases and water
becomes scarce, AQUAREHAB
technology and tools will play
a vital role in river-basin management of water resources

with important societal benefits.
Predictive tools will help evaluate
long-term scenarios and enable
preventive measures in addition to
remediation.
The project is coordinated by the
Flemish Institute for Technological
Research in Belgium.
1

‘Development of rehabilitation
technologies and approaches for
multipressured degraded waters and the
integration of their impact on river basin
management’.

Funded under the FP7 specific
programme ‘Cooperation’ under the
research theme ‘Environment’.
http://cordis.europa.eu/marketplace
> search > offers > 11048
Project website:
https://aquarehab.vito.be/
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Greenhouse gas emissions still an issue
The amount of greenhouse gases (GHGs) released into the atmosphere as a result of human
activities is a growing concern as evidence of major climate change continues to mount. A
European research team spanning 15 countries is tackling this challenge by improving our
understanding of the problem.
The GHG EUROPE1 project is working to increase awareness of environmental issues, notably drawing
attention to the changing uses of
Europe’s land for agricultural and
forestry production (i.e. estimated
to be over 50 %), and the importance of better land-management
practices to reduce greenhouse
gas emissions.

The project has gathered
data from more than 40 GHG

© Markus Gann, Shutterstock

Supported by EUR 6.6 million
of EU-funding, the project is led
by Dr Annette Freibauer from
the Thünen Institute of ClimateSmart Agriculture in Germany
and includes a consortium of 41
partners.

The GHG EUROPE team seeks to
quantify the annual-to-decadal
variability of all three major GHGs
— carbon dioxide, methane and
nitrous oxide — in terrestrial ecosystems in Europe. Therefore it
is important to know which part
of the GHG balance can be managed and which part is driven by
climate variability. In doing so,
the most vulnerable carbon pools,
GHG processes and the risks
associated with climate change in
the 21st century can be correctly
identified.

measurement stations distributed across all European climatic
regions and ecosystems. Additional
data has been integrated from
previous European projects,
such as CARBOEUROPE and
NITROEUROPE. Together with spatial data on climate, soil and land
management, this information
provides the basis for model validation and integrated assessment.
With this data, the GHG EUROPE
team now has the means to
assess the future vulnerability of
carbon pools and the risks within
the climate-carbon system. This
has been achieved through novel
fingerprinting techniques to identify critical drivers and situations,
scenario analyses with biophysical models, as well as the integration of feedback from EU
climate and land-use policies and
the effects of socio-economic
changes.
Dr Freibauer says: ‘The project results will provide new
insights — quantitative and
qualitative — and a better

foundation for decision-making in the international climate policy negotiations.
Furthermore, GHG EUROPE
w i l l p r ov i d e t h e s c i e n t i f i c
basis for factoring out natural
variability and human management effects on the GHG
balance, which is at the heart
of the international climate
negotiations for the post-Kyoto
regime. Thus, we will quantify
the possible contribution of
agriculture and forestry to mitigate GHGs.’
Later this year, GHG EUROPE will
host a conference entitled, ‘Open
science conference: Greenhousegas management in European
land-use systems’, which will be
held in Antwerp, Belgium.
The project was coordinated by
the Johann Heinrich von Thünen
Institute in Germany.
1

‘Greenhouse-gas management in
European land-use systems’.
Funded under the FP7 specific
programme ‘Cooperation’ under the
research theme ‘Environment’.
http://cordis.europa.eu/news >
search > 35778
Project website:
http://www.ghg-europe.eu/

Trapping toxic molecules for cleaner air

‘Metal-organic frameworks’
(MOFs) are a relatively new
class of porous crystalline
structures consisting of metaloxide clusters connected by
organic ligands (the linkers).
The resulting networks can
have complex three-dimensional (3D) geometries. They
create numerous micropores
and thus exhibit the highest
reported surface area for any
material.

MOFs are excellent candidates
for applications in gas sorption
and separation, catalysis (confined reaction structures) and as
sensors. In fact, MOFs can significantly surpass conventional compounds such as activated carbon
and zeolites in terms of adsorption capacity.
Scientists initiated the EU-funded
NANOMOF 1 project to pursue
industrial application of MOFs

© Minerva Studio, Shutterstock

Scientists are developing novel products for air filtering
and industrial reactions based on a new family of highly
porous compounds. Results are expected to have significant
economic and environmental impact.

through strong cooperation with
MOF research institutions and
industrial end-users. The focus is
on gas separation, safe delivery
of toxic electronics-grade gases
and, finally, catalysis.
The project team has made important progress in all areas.

Regarding air pollution and
toxicity, they developed processing-enabling production
of MOF/carbon composite materials and flat filters for respiratory protection via a filter
canister. Significant progress
was made towards protective
clothing and textile air filters

25

research*eu results magazine — N° 25 — September 2013

ENVIRONMENT AND S O C IET Y
as well. Scientists identified a
cost-efficient and non-toxic MOF
composite material suitable for
removal of ammonia (NH3). It is
made from a commercially available MOF. Equipment to load and
bind MOFs to non-woven textiles
was developed and optimised.
The resulting textile complies
with international textile industry
standards.
Furthermore, specialised MOFs for
sulphur removal from hydrocarbon

feed streams were investigated.
The synthesis was optimised for
low environmental impact by using
non-toxic solvents. In addition, a
promising material for the efficient
storage of toxic electronics-grade
gases for the semiconductor and
solar industries was studied. Finally,
important progress was made in
the development of selective and
high-conversion-rate catalysts for
MOF-based production of monoglycerides, commonly used as additives in the food industry.

NANOMOF’s results will have important economic and ecological
impact on pollution and toxicity
protection, safe industrial delivery of toxic gases and catalysis. Continuing work will focus
on development and testing of
prototype demonstrators.

1

‘Nanoporous metal-organic frameworks
for production’.

Funded under the FP7 specific
programme ‘Cooperation’ under
the research theme ‘Nanosciences,
nanotechnologies, materials and
new production technologies’
(NMP).
http://cordis.europa.eu/marketplace
> search > offers > 10519
Project website:
http://www.nanomof-project.eu/

The project was coordinated
by the Fraunhofer Society in
Germany.

A breath of fresh air for Europe’s citizens
Over half of the world’s population lives in urban areas and that proportion is rising. This has severe
consequences for the quality of the air we are exposed to, because of increased transportation
and industry within built-up areas. Rising levels of pollution prompted the European Commission
to fund a number of projects related to air quality across the EU at city, regional and country level.

Such pollution carries serious
health consequences. In an
analysis carried out in 2000, pollution from sources such as motor
vehicles, wood stoves and coal
power plants was estimated to
reduce a European citizen’s life
expectancy by 8.2 months. But
thanks to air-quality measures
already implemented, as well as
those yet to be put into effect,
that figure is expected to fall to
5.2 months by 2020. Results from
EU-funded studies will help policymakers across Europe tailor airquality measures to their own city
in order to reach this goal.
In the MEGAPOLI1 project, scientists took samples from different
EU megacities to compare the
chemical composition of the air
and ascertain the effects on the
health of citizens in these areas.
Focusing on cities with a population over 5 million, MEGAPOLI
modelled the interaction between
urbanisation and future urban climates and air quality. The project’s
23 partners studied four regions
intensively: Paris, London, RhineRuhr and the Po Valley, organising a two-month measurement

campaign in Paris, featured on the
Euronews TV channel, and conducting chemical analysis within
the lab to study secondary organic
aerosols in particular.
‘There is not one unique solution for all cities,’ said Professor
Alexander Baklanov, project leader
for MEGAPOLI. ‘We are considering
short-term scenarios up to 2030
and longer-term up to 2050. There
are different recipes and we are
trying to find the optimal scenarios
for each megacity over the short
and long term.’
Pollution is not limited to the
ground level where we live, however. The PEGASOS 2 project is
looking at pollution further up in
the atmosphere. The project gets
its name from the zeppelin used
to gather data a few hundred
metres above the ground. Moored
in northern Italy this summer, this
airborne platform is followed by
mobile laboratories equipped with
instruments to examine the variation between atmospheric and
ground-level air quality. This data
is coupled with measurements
from facilities called smog chambers, where air pollution is reproduced in a controlled laboratory
environment.
‘Things are getting better in central and northern Europe. Eastern
Europe is taking steps forward

but the next steps are going to
be more difficult,’ said Professor
Spyros Pandis, project coordinator
of PEGASOS. ‘They’ve done the
basic things; everything from now
on is going to be expensive so we’ll
need to make sure that the right
things are done.’
The objective of the project, which
will culminate in 2015, is to suggest measures to improve air
quality while accounting for future
climate change. A prime example
is wood-burning stoves. Although
not such a big problem in urban
areas, burning wood in fireplaces is
commonplace in rural areas during
winter. This is a positive activity for
climate change as non-fossil fuels
are being burnt but is actually one
of the major sources of air pollution in the EU.
‘Fireplaces are actually making
as much [pollution] as several
hundred cars, which is a bit unexpected. So we are looking for
win-win measures,’ concluded
Prof. Pandis.
Positive results have already been
seen from existing general EU policies on green energy, ecological
fuel use and the reduction of petrol vehicles on roads. Projects such
as MEGAPOLI and PEGASOS are
delving further into specific solutions to improve air quality in the
future.

© AntiMartina, Shutterstock

Air pollution is caused by airborne
particles and gases in the atmosphere, and urban areas with a
population relying on cars and lorries for travel and freight are the
most affected.

MEGAPOLI was coordinated by the
Danish Meteorological Institute in
Denmark.
PEGASOS is coordinated by the
Foundation for Research and
Technology Hellas in Greece.
1

‘Megacities: emissions, urban, regional
and global atmospheric pollution and
climate effects, and integrated tools for
assessment and mitigation’.
2	‘Pan-European gas-aerosol-climate
interaction study’.

Funded under the FP7 specific
programme ‘Cooperation’ under the
research theme ‘Environment’.
http://ec.europa.eu/research >
Information Centre > search >
30093
MEGAPOLI project website:
http://megapoli.dmi.dk/
PEGASOS project website:
http://pegasos.iceht.forth.gr/
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Climate change in the Arctic affecting health in parts of Europe

With funding of EUR 4.75 million
(of which the EU has contributed
EUR 3.5 million), the project has
brought together an international
research team from 12 countries
to assess the health of different
populations in the Arctic and in
selected ‘exposed’ populations in
Europe.
Leading this study is the Arctic
Monitoring and Assessment
Programme (AMAP) in Norway.
Scientists are analysing the links
between environmental contaminants, climate change and human
health — in particular, how climate change can potentially alter
the pathways by which harmful chemicals are cycled through
the environment and enter food
chains.
The objective is to compare information from Arctic health studies
with results of contaminant effects
on populations in other selected
areas of Europe. Previous studies
have shown that populations living
in the Arctic provide a rich source

of information that can be used to
make comparisons with situations
in other parts of Europe, now
and under future climate change
scenarios.
Professor Arja Rautio, an ARCRISK
researcher from the Centre for
Arctic Medicine in the University
of Oulu, Finland says: ‘People living in Arctic areas can be more
sensitive to pollutants due to their
genetics. This is unfortunate since
the northernmost areas of Europe
are exposed to more harmful
chemicals.’
These include new contaminants
such as fluorinated and brominated compounds and bisphenol
A, which can act on hormones and
thus have an impact on human
health. ‘But seeing the effect on
humans, at the population level,
could take 10 or even 20 years,’
the professor adds. This is why
ARCRISK has established a database containing data on concentration levels and trends of
contaminants in humans.

© Silken Photography, Shutterstock

Climate change in the Arctic is more evident than in most
parts of the world, with global warming moving at a rate of
almost twice the global average. But this also has an effect
on some parts of Europe, which is being investigated by the
project ARCRISK1. This project is being highlighted to mark
World Environment Day.

The project, which will end later
this year, hopes to establish geographical and past temporal trends
in the distribution of pollutants in
the Arctic. Various models have
been used to analyse the Arctic
transport of contaminants and
their fate in the environment under
various scenarios of chemical
emissions and climate change.
The outcome will be incorporated
in a legacy project database which
will be used to project future geographical and temporal trends in
the distribution of pollutants in the
Arctic. Other models will determine
the contribution of various food
webs to human exposure levels
through consumption of reindeer,
seals, and marine fish, and future
changes in human exposure under
climate change.
The overall results and legacy
database will provide scientific
support to relevant EU policies on
contaminants and health impacts

of global change. The ARCRISK
team hope their findings will help
to develop polices to reduce levels
of environmental contaminations
on a European, pan-Arctic and also
global scale.
The results of the project will be
presented at a conference of Arctic
Frontiers in Tromsø, Norway, in
January 2014.
The project is coordinated by the
Arctic Monitoring and Assessment
Programme Secretariat in Norway.
1	
‘Arctic health risks and impacts
on health in the Arctic and Europe
owing to climate-induced changes in
contaminant cycling’.
Funded under the FP7 specific
programme ‘Cooperation’ under the
research theme ‘Environment’.
http://cordis.europa.eu/news >
search > 35774
Project website:
http://www.arcrisk.eu/

Taking on the challenge of food production, together
In an era of global challenges, solutions can no longer come from isolated research. Focusing
on the fields of food, agriculture, fisheries and biotechnology, a cross-border network set out
to reinforce international bonds before the kick-off of Horizon 2020.
On the road towards scientific
excellence, cooperation is key.
This is true within Europe — with
over EUR 32 billion of FP7 funding having been dedicated to
transnational research cooperation — but also internationally,
in particular for issues that affect
humanity as a whole.

an increasingly volatile market are some of the main challenges our societies are facing.
Since globalisation has made it
almost impossible to deal with
these on a strictly national or
European basis, there is a clear
need for reinforcing international
cooperation.

Food is undoubtedly one of
those. Growing demographics, limited land availability and

BIO CIRCLE 21 is a cornerstone of
this strategy. Comprising a network of National Contact Points

(BIO NCPs) in 16 third countries
and five European countries,
this EU-funded project aims to
increase the participation of
researchers from outside the EU
in FP7 ‘Food, agriculture, fisheries and biotechnology’ (FAFB or
KBBE) projects. To this end, and
since 2011, the project team
has been disseminating information to third-country researchers
about current projects and NCP
initiatives, organising training

sessions and providing fruitful
networking opportunities. The
BIO CIRCLE 2 website, one of the
project’s main information tools,
is a gold mine of information for
all those interested in KBBE news
and events.
‘FP7 is strongly encouraging
cooperation between EU and
third countries in the FAFB area
and foreign researchers have
always showed much enthusiasm,’ says Chiara Pocaterra,
project manager at the Agency
for the Promotion of European
Research and National Contact
Point for the FAFB theme. Not
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and innovation. The increased
participation of third countries,
as demonstrated by recent EU
data analysis, is without any
doubt one of the most interesting
outcomes of this network,’ says
Pocaterra.

Besides reinforcing BIO NCPs’
network in third countries and
fostering international cooperation, BIO CIRCLE 2 organised
NCP training sessions and working visits in Europe which have
had a very positive impact. ‘The
project led to increased interest
from the scientific local community in FAFB priorities and successfully taught them how to
exploit EU funding for research

Although BIO CIRCLE 2 recently
ended, the project will live on
through coordinated or joint ventures between Member States
and third-country partners or
international organisations under
Horizon 2020. ‘As all funding
schemes allow the participation of international partners in
consortia, and can be tailored to
the specific requirements of the

© Mojca Odar, Shutterstock

Valuable source of
information

One of the routes explored by
BIO CIRCLE 2 for promoting
the research potential of third
countries is Research@RC, a
magazine publishing the latest
information on research fields
currently of interest to those
involved in agriculture, food and
biotechnology collaborative projects. ‘We have found it to be
an excellent way to introduce
the idea of research cooperation with third-country scientists, with positive feedback from
researchers,’ explains Pocaterra.
‘In addition, it has been helpful in
showcasing the potential of discrete research areas to specific
audiences — e.g. during the preparatory phase of our networking events — as well as making
it easier to identify areas of cooperation within regions with no
or few contacts.’

only does the project allow these
researchers to better understand
the procedures and mechanisms
of EU-funded research, but it
‘creates the right conditions
for interaction between experts
through training, promotion,
assistance, exchange of expertise
and information’.
Of course, there is also something in it for European researchers. The idea, as Pocaterra
observes, is that a European scientist should not feel like he or
she is working in a silo, especially
since collaboration often leads
to scientific projects of a higher
quality. ‘Creating a successful
network such as BIO CIRCLE 2 is
very important as it opens doors
to future collaborations, and
Horizon 2020 will be a perfect

test in this regard. It is vital
for Europe to be an attractive
region both for our new, young
researchers, and for those outside Europe. We must be able
to showcase all the resources,
facilities and possibilities that
European projects can offer.’

research and innovation being
supported, no specific international cooperation funding
schemes are foreseen in Horizon
2020. There will, however, be a
mechanism for supporting joint
calls and the possibility of programme co-funding with third
countries or international organisations. The BIO CIRCLE 2 network will benefit from all that,’
stresses Pocaterra.
With its forward-looking initiatives, BIO CIRCLE 2 has made an
important step towards using
international cooperation as a
tool to meet the Europe 2020
objectives. As Pocaterra explains,
‘While being open to worldwide
participation, funding will be
more focused, allowing participants who bring exceptional cooperation skills and resources,
and those from less wealthy
countries, to benefit.’
The project was coordinated by
the Agency for the Promotion of
European Research in Italy.

1	
‘Reinforcing the international
cooperation in FP7 FAFB strengthening
the circle of third countries BIO NCPs’.
Funded under the FP7-specific
programme ‘Cooperation’ under the
research theme ‘Food, agriculture
and fisheries, and biotechnology’
(KBBE).
For more information, please visit:
http://www.biocircle-project.eu/

High-throughput screening for toxic algae

Accumulations and growth peaks
in toxic or harmful microalgae,
known as ‘harmful algal blooms’
(HABs), represent a significant
threat to fisheries resources and
human health across the world.
This necessitates the continuous
monitoring of this phenomenon
to avoid the potential health
dangers and economic impacts
of contaminated seafood.

Traditionally, phytoplankton
monitoring is carried out by identification and enumeration using
light microscopy. However, apart
from being time consuming, this
method is prone to error due to
the phenotypic similarity among
various algal species. To distinguish among different species in
complex samples, various
DNA-based methods, such

>
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Algae are an essential part of marine ecosystems. However,
their aberrant accumulation may have toxic consequences due
to alterations in the chemical composition of marine waters.
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The EU-funded MIDTAL 1 project
proposed to develop a universal
microarray to test bulk water
samples for toxic algal species
and their toxins. This method
would speed up the laborious identification of individual
species.

The array was validated using
traditional PCR for specific species and microscopy-based cell
counts which showed reasonable
agreement. The so-called phylochip was considered to be more
accurate in cases of small flagellate cells and Pseudo-nitzschia
species, which are particularly
difficult to quantify by light
microscopy.

Following extensive optimisation,
MIDTAL partners developed an
array with 163 probes covering
all the major harmful algal species of current interest in the EU.

A further aspect of MIDTAL’s
work involved the detection of
main algae-producing toxins by
the use of antibodies on a microarray format. Although not as

as ‘fluorescent in-situ hybridisation’ (FISH), have been developed.

sensitive as the ELISA, this chip
could be utilised in samples of
significant toxicity.
Given the importance of toxinproducing algae for human
health, directly or through the
consumption of contaminated
seafood, MIDTAL deliverables will
aid the monitoring and prompt
identification of toxic species.
The high-throughput nature of
the proposed method will significantly speed up the whole
process, allowing for proper anticontamination measures to be
taken promptly.

The project was coordinated by
the Marine Biological Association
of the United Kingdom.

1	‘Microarrays for the detection of toxic
algae’.
Funded under the FP7 specific
programme ‘Cooperation’ under the
research theme ‘Environment’.
http://cordis.europa.eu/marketplace >
search > offers > 10555
Project website:
http://www.midtal.com/

Airlines help researchers understand global climate change
Commercial aircraft are now being used to collect data which help scientist measure
greenhouse gases, aerosols and cloud particles. This allows for the collection of observational
data on a scale and in numbers impossible to achieve using research aircraft alone.
The IAGOS-ERI1 project has developed high-tech instruments for
regular in-situ measurements
of atmospheric data. This input
is essential for climate research,
emissions monitoring, weather prediction and air-quality
forecasting.
The project, with EU-funding of
over EUR 3 million, builds on 20
years of scientific and technological experience gained from
previous EU-supported research
projects: MOZAIC2 and CARIBIC3.
This has enabled the project to
tap into a growing community of
research institutions and airlines,
within an international consortium
of 15 partners.

But the plan is to go global. IAGOSERI aims to operate a distributed
infrastructure for long-term observations of atmospheric composition. This will be achieved thanks
to a fleet of 10 to 20 long-range
in-service aircraft operated by recognised airlines. The team is keen
to attract more airlines to use the
IAGOS-ERI instruments, and to
set up a global collaboration. This
would help scientists take the project to another level in understanding air-quality and atmospheric
changes around the world.
Dr Andreas Volz-Thomas from the
Institute for Energy and Climate
Research of Forschungszentrum
Jülich (GmbH) in Germany, who is

leading the research group, says:
‘We have already installed IAGOS
equipment on the aeroplanes
of Lufthansa and China Airlines.
Other installations will occur on Air
France, Cathay Pacific and Iberia
Airlines. By the end of this year,
five aircraft will have our instruments installed.’
He points out that meeting the
aviation safety standards and
research demands presents a
great engineering and scientific challenge. Dr Volz-Thomas
explains: ‘We have just returned
from Malta, where we tested
new instruments on a Lufthansa
plane for safe operation. Every six
months the equipment is replaced

on the aircraft for maintenance
and quality assurance. The data
on ozone and carbon monoxide are
analysed in France, while data on
nitrogen oxides, water vapour and
aerosols are analysed in Germany,
and cloud particle measurements
in the United Kingdom. So it is
quite a complex process. But by
doing this we can maintain a comprehensive database for climate
research and air quality.’
Through national funding, the
IAGOS-ERI team aims to continue
their valuable work monitoring the
atmosphere, including developing novel atmospheric observation
systems which can be installed on
a range of aircraft models.
The project was coordinated by
Forschungszentrum Jülich in
Germany.

© travellight, Shutterstock

1	‘In-service aircraft for a global
observing system — European
research infrastructure’.
2	‘Measurement of ozone and water
vapour on Airbus in-service aircraft’.
3	‘Civil aircraft for the regular
investigation of the atmosphere
based on an instrument container’.
Funded under the FP7 specific
programme ‘Capacities’ under the
research theme ‘Infrastructures’.
http://cordis.europa.eu/news > search
> 35822
IAGOS-ERI project website:
http://www.iagos.org/
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Empowering innovation in photonics
through collaboration
There is strength in numbers. That is the logic behind an EU-funded project which, by pooling the resources, know-how and
technology of multiple organisations across Europe, has helped greatly to advance current research trends in the increasingly
important field of photonics.
Photonics, a branch of physics that covers
technical applications of light from telecommunications to integrated circuits and sensors, is maturing rapidly. Professor Hercules
Avramopoulos, the head of the Photonics
Communications Research Laboratory at
the National Technical University of Athens,
describes the field as being roughly where
electronics was in the 1960s.
‘In the 1960s, you had the first integrated
circuits. Photonics today is at the point of
a similar breakthrough that will lead to a
wealth of applications with widespread
benefits for industry and society,’ Prof.
Avramopoulos says.
The trend is being driven in large measure by
the growing demand for bandwidth and capacity on communications networks — from

cell-phone services to the internet. In addition,
the potential for optical systems to operate at much higher speeds than traditional
electronic circuits is driving a need for faster
interconnection between datacom systems —
from server racks to your personal computer.
Although research in the field is progressing
in Europe, Asia and the United States, the
sector continues to face several challenges.
Not least, in the case of Europe, from the
disparate and diverse nature of the research
institutes, university departments and companies involved in photonics research and
development — among them a large number of small and medium-sized enterprises
(SMEs).
‘Photonics is maturing rapidly but it is still not
at the stage where you can go down to your

local shop and buy photonic products as you
can buy equivalent electronic goods. Much of
the field is still in the phase of researching
and experimentation — and doing an experiment in photonics often involves using very
expensive equipment and devices that are not
widely available. In addition, you need expertise, often multidisciplinary in order to combine knowledge in the physics of materials
with expertise in the field of application. In
general, you cannot find all these ingredients
in individual laboratories,’ Prof. Avramopoulos
explains.
To overcome these problems, academic and
research institutes from 12 European countries came together in the EURO-FOS1 project with the support of more than EUR 4
million in funding from the European
Commission. The consortium put in

>
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place the networks and tools necessary to
pool resources and technology among a multitude of organisations working on photonics
research across Europe, while at the same
time helping photonics researchers to share
knowledge and expertise. Over the course of
four years they carried out close to 100 joint
experiments, involving in excess of 300 young
researchers at the doctorate and post-doctorate level.
‘The EURO-FOS Network of Excellence (NoE)
was driven by the need to enhance and
assist collaboration between organisations
and researchers across Europe. The project
achieved that with great success,’ says Prof.
Avramopoulos, who coordinated EURO-FOS.

A pan-European photonics laboratory
The 17 organisations that made up the EUROFOS NoE have extensive expertise in the design,
development and testing of photonic components and subsystems that are applicable in highcapacity light-wave communications networks.
By clustering together they were able to share
their know-how and innovations amongst each
other and with other organisations working in
the field in an ambitious initiative that has led to
the creation of a powerful pan-European virtual
laboratory.
Called ‘Eurofoslab’, the laboratory pooled stateof-the-art components, devices, subsystems, test
beds and access to deployed optical-fibre links.
Its resources are physically located at the network’s 17 laboratories, but are centrally administrated by means of web tools developed by the

University of Essex in the United Kingdom. The
tools enable the reservation of shared resources
and scheduling of joint experiments using equipment across Europe.
The Eurofoslab inventory contains more than
700 items, including 48 complete systems
and test beds, such as terabit-per-second
‘Optical time-division multiplexing’ (OTDM)
and ‘Orthogonal frequency-division multiplexing’ (OFDM) test beds, coherent ‘Wave Division
Multiplexing´(WDM) test beds, WDM transmission systems at 1550 and 1310 nanometres,
‘Radio over Fibre’ (RoF) systems based on singlemode and multi-mode fibres, and many others.
It also includes more than 50 self-standing subsystems, such as complete ‘optical line terminals’
(OLTs), ‘optical network units’ (ONUs), transmitters, receivers and regeneration units, as well as
a large number of photonic and optoelectronic
devices, 14 simulation platforms and access to
four installed fibre links.
‘The sorts of experiments that Eurofoslab has enabled would not be possible for individual laboratories. Working together with more resources
at hand, researchers have been able to embark
on more ambitious, large-scale experimental
endeavours,’ the EURO-FOS coordinator says. ‘In
addition, it has helped create economies of scale
in the development, testing and validation of
photonic subsystems and systems.’
Work conducted via Eurofoslab within the scope
of the EURO-FOS project has focused on four
key areas of photonics research: digital optical
transmission systems; optical sources and

amplification; high-speed optical network subsystems; and next-generation optical access
subsystems.
To date, the project has resulted in more than
200 scientific publications and the filing of seven
patents. In addition, the network has opened up
collaboration opportunities with other organisations around the world and has strengthened ties
between the academic community and industry.
‘Everybody knows what a cell phone is, for example, but they don’t always know about the
underlying technology that makes it work and
how innovation could make it work better. As
photonics technology matures it will go from
experimental research applications to find its
way into an increasing number of applications in
the real world with potentially enormous benefits for everyone. EURO-FOS has made a considerable contribution toward that goal,’ Prof.
Avramopoulos concludes.
The project was coordinated by the Institute
of Communication and Computer Systems in
Greece.
1	‘Pan-European photonics task force: integrating Europe’s
expertise on photonic subsystems’.

Funded under the FP7-specific programme ‘Cooperation’,
under the research theme ‘Information and communication
technologies’ (ICT).
http://cordis.europa.eu/marketplace > offers > search >
11392
Project website: http://www.euro-fos.eu/

An active approach to digital archives
Archiving has long been considered a passive process: put the
things you want to keep in a cool, dry place and forget about
them until needed. But in the digital era, in which photos,
videos, documents and other content are on hard drives,
flash disks or on servers in ‘the cloud’ rather than in boxes
in a cellar, archiving requires a much more active approach.
EU-funded researchers are addressing the problem.

In many ways, digital content is
thought to be more secure and

enduring than analogue materials: a digital photo on a hard drive
does not degrade over time like a
printed image stored in a box in
the attic. But that does not mean
it cannot be corrupted, changed or
lost entirely.
‘While we understand well the
chemical processes involved in
analogue degradation, the issues
with digital archiving are totally
different,’ notes Daniel Teruggi, a
composer, researcher and head of

© Kolopach, Shutterstock

Everybody is an archivist, in one
way or another. Companies and
public administrations need to keep
records going back years, media
organisations have photos and videos they want to store and reuse,
museums try to archive all manner
of content for posterity, and almost
everyone these days has large
personal collections of multimedia
content on their hard drive.
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research at the Ina EXPERT directorate of France’s Institut national
de l’audiovisuel — dedicated to
audio-visual and multimedia education, training and research.
Because digital content is essentially just a sequence of numbers,
the slightest change to one digit
can have dramatic effects on everything from quality to accessibility.
This can happen for a variety of
reasons: so-called ‘bit rot’ in a hard
drive when it starts to lose some of
its magnetic properties, a software
system or hardware change, or
inadvertent modification by someone accessing the archive.
‘Another major factor is compression. Say you have a 20 megabyte
file and compress that to 2 megabytes, if something goes wrong
during the compression or upon
accessing it, moving it or storing
it, the consequences can be huge,’
Dr Teruggi says. ‘At present, the
processes involved in digital
archiving are far from perfect.’
Dr Teruggi and a team representing 14 organisations from six
countries have been addressing
those issues and others in the
PRESTOPRIME1 project. A four-year
initiative supported by EUR 8 million in funding from the European
Commission, the consortium spans
the full range of archive users and
multimedia content researchers,
from museums and broadcasters to technology companies, R&D
institutes and universities.
Together, they have created a suite
of innovative, open source tools to
help archives of any size manage
and monitor their content, analyse
risks to its long-term preservation,

verify and assure its integrity,
and do so while helping archivists
understand the costs involved in
terms of both time and money.
‘Archiving in the digital era can
no longer be a passive process
— it requires an active approach.
Archived content needs to be
analysed, monitored and checked
regularly to ensure its integrity and
long-term preservation,’ explains
Dr Teruggi, who coordinated
PRESTOPRIME.

Keeping tabs on digital
content
T h e P R E S T O P R I M E t e a m ’s
approach is somewhat akin to
modern track-and-trace systems
used to monitor food in storage
and transport — so-called ‘farmto-fork traceability’. It focuses on
helping archivists to know automatically what is stored where and
what condition it is in.
‘Whilst there is certainly some similarity with food-monitoring technologies, we face an added complexity.
When food rots it smells. With
digital content, you have no
straightforward way of knowing if
it has gone bad, possibly for a very
long time, maybe long after something can be done about it,’ the
PRESTOPRIME coordinator notes.
Tools developed in the project
enable the automated checking of
archived content, while also helping archivists to estimate the risks
of moving or modifying it in some
way, such as a computer system
or storage upgrade.
‘In the digital era nothing is static.
Systems and storage devices
change every few years, and every

change represents a risk to the
integrity of archived content,’ Dr
Teruggi notes.
The team also focused not just on
the content itself but also on its
associated metadata — information about where and when a photo
was taken, who took it and what it
shows, for example. They developed
tools to simplify the inclusion of
metadata in content that lacks such
information and to integrate different sets of metadata applied to the
same content — a process known
as ‘metadata mapping’.
‘Metadata is very important for
archived content. Think about it like
storing a box of photos in the attic.
You know who the photos are of
— and where and when they were
taken — but if years later your
grandchildren find them, they will
probably have no idea. Metadata
applied to digital content provides
a way of preserving that information whilst also making managing
and organising the content itself
much simpler,’ Dr Teruggi says.
Most of the PRESTOPRIME tools
are already available as open
source applications and can be
downloaded and used by anyone. They also form a key part of
activities at the PrestoCentre, an
organisation set up by the project
partners and now incorporating a
range of other organisations dedicated to advancing research and
developing solutions for digital
archives. PrestoCentre organises
conferences and workshops to
help organisations from small local
museums to major international
media groups improve their digital
archiving processes, and has provided significant contributions

to international standardisation
activities.
‘The feedback we have received
from PrestoCentre members about
the tools has been extremely positive. In addition, one of the project
partners, Ex Libris, which usually
works with library archives, has
started to use the tools commercially, as it looks to provide solutions in the audio-visual domain,’
the project coordinator notes.
The project partners have since
gone on to launch the PRESTO4U2
project, also with the support of
the European Commission, in
which they are analysing the disparate needs of different user
communities.
‘In the future, we would also like
to develop tools for individuals, so
people at home can better manage
and preserve their photos, videos
and other content,’ Dr Teruggi says.
PRESTOPRIME was coordinated by the Institut national de
l'audiovisuel in France.
PRESTO4U is coordinated by the
Netherlands Institute for Sound
and Vision in the Netherlands.

1	‘PRESTOPRIME’.
2	‘European Technology for Digital
Audiovisual Media Preservation’.
Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Information and communication
technologies’ (ICT).
http://cordis.europa.eu/marketplace >
search > offers > 11143
Project website: http://www.prestoprime.eu/

Making online translation accurate, reliable and efficient
European cooperation is based on our ability to understand each other. Given that there
are presently 24 official EU languages, the availability of online tools to facilitate accurate
translation is fundamentally important.
An EU-funded project has developed an innovative online tool
that will enable web-content
providers to automatically create
publishing-quality translations.
This tool has been calibrated to

apply to specific professional
fields, yet requires no specific
training to use.
A number of online translation
tools are currently available to

the public. Some programmes
are already used by many people
worldwide, and improve the quality of their translations through
machine learning. In other words,
these systems use feedback to

learn from their own mistakes.
The disadvantage to this, however, is that explicit grammatical
rules are the exception rather
than the rule.
This is where the EU-funded
MOLTO1 project comes in. The project, which finished in early 2013,
set out to develop a system
with grammar rules already

>
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As a demonstration, the project
aimed to produce a set of translated articles in the domain of
cultural heritage on the Wikipedia
website. An important point to note
is that while existing online translation tools are often designed for
consumers of information, MOLTO
targeted producers of information.
The quality therefore needed to be
good enough so that, for instance,
an e-commerce site could translate their web pages automatically
without concerns that the message would change.
This project is expected to have a
major impact on how automated
translation is viewed. The field
is currently dominated by opendomain browsing-quality tools,
which are not always accurate
and not always trusted. Using
existing tools, potential mistakes
can arise where the system

might have, for instance, translated a price of EUR 100 into 100
Swedish Crowns (which in fact
equals around EUR 10). While the
customer might realise that there
has been a mistake, this could
prove costly if the company does
not notice the error.
On the other hand, domain-specific, high-quality translation can
be both expensive and cumbersome. As a result of MOLTO’s
work, it should now be possible
for a producer of web documents
to automatically generate them
in many languages. The project
makes it easier to provide highquality translation across a number of domains.
Potential applications — in addition to MOLTO’s case studies
— cover distance-learning, electronic commerce, encyclopaedia
articles, contracts, manuals, and
user interfaces. They also include,
for example, the translation of
patent descriptions, descriptions
of cultural heritage and museum
objects, and translation of mathematical teaching material.

© racorn, Shutterstock

in place. The ultimate objective
was to create a translation technique so accurate that people
could produce texts using the
translations immediately, without
fear of mistakes.

The MOLTO project has succeeded
in ensuring that content producers
will be able to use this innovative
technology without necessarily being fluent in the language
in which the patent description
was written, or being a computer
expert.
This means that, in the future,
information producers will be
able to freely download this tool
and translate texts into several
languages simultaneously. This
technique has the potential to be
applied to a wide range of web
documents, within sufficiently
well-specified domains and clear
semantics. Ultimately, it could

revolutionise automatic online
translation, to the benefit of citizens everywhere.
The project was coordinated by
the University of Gothenburg in
Sweden.

1	‘Multilingual on-line translation’.

Funded under the FP7 specific
programme ‘Cooperation’ under the
research theme ‘Information and
communication technologies’ (ICT).
http://cordis.europa.eu/news > search
> 35794
Project website:
http://www.molto-project.eu/

Helping to kerb illegal border crossings
Illegal border crossings in Europe remain an ongoing issue,
with the latest figures estimated to be nearly 141 000 — up
35 % from previous years. However, the TALOS1 project has
developed a system for transportable autonomous patrol for
land-border surveillance, which aims to tackle the problem.

With funding of EUR 20 million, of which EUR 13 million
were provided by the European
Commission, the project gathered together a consortium of
experienced research teams
from industry, research and
development, and academia to
form three teams.

© Netfalls - Remy Musser, Shutterstock

Together, the teams developed
a number of sensors which can
detect people, vehicles and hazardous substances crossing the
unregulated land border. They
also came up with a concept of
unmanned units which are able
to perform some autonomous
navigation and surveillance
tasks, under the supervision of
border guards.
The three teams helped to
develop three subsystems —
the ‘Unmanned Ground Vehicle’
(UGV), ‘Unmanned Units
Command Centre’ (UUCC) and
a system for communication

between all the elements —
which were then integrated into
one operational system.
Agnieszka Spronska, a member
of the coordinating team in the
Security and Defence Systems
Division at PIAP, says: ‘There
has been a huge amount of
research involved in this project, and we have had to face
a number of challenges. One
of these has been to get all
the teams together from the
various countries so that we
could integrate all the components of the system.’
She continues: ‘This is why everyone working on the project
had to come to Poland several
times during the integration
phase, so that we could further develop and test the system. It was a mammoth task
but an interesting experience to
work with people from all over
Europe.’
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So far, TALOS has been well
received by end-users and border
patrol guards, who have seen the
benefits of the operational system.
Despite its size, it is easily transportable, particularly when compared to the current infrastructure
used for controlling borders.
H o w e v e r, b e fo r e t h e s y s tem can be officially used,

cross-border constraints and
the legal framework need to
be addressed. This may require
some awareness-raising and
efforts to explain the benefits
of such systems — they are
more versatile, efficient, flexible
and cost effective. However, the
TALOS team are hopeful that
their system will be fully operational in the near future.

The project was coordinated
by t h e I n d u s t r i a l R e s e a r c h
Institute for Automation and
Measurements in Poland (PIAP).

1	‘Transportable autonomous patrol for
land border surveillance’.

Funded under the FP7 specific
programme ‘Cooperation’ under the
research theme ‘Security’.
http://cordis.europa.eu/news > search
> 35770
Project website:
http://www.talos-border.eu/

App to trace the impact of texts over time

The IMPACTTRACER 1 project is
developing an app to analyse
texts available in the digital world,
whether these are ancient scriptures or the latest news and press
releases. The software could ultimately track how much influence a particular press release, for
example, has on subsequent blog
posts or social media.
The tool will offer a cost-effective
and efficient means of analysing
messages and possible trends.
According to news on King’s
College London’s website, the
app could be used by ad agencies, NGOs and political parties to
monitor over time the impact of
their public pronouncements and
corporate messages.
‘[The tool] will be of special interest
to those looking to evaluate the

© Sergey Nivens, Shutterstock

Tracking the impact of research and the ‘reach’ of messages
in various forms — blogs, news, commentary — across the
world could become easier in the future thanks to European
funding for an innovative web application.
success of a particular campaign,
for example, a drive to stop people
smoking,’ the report continues.
Lead researcher Dr Christoph
Meyer is working with the
Department of Digital Humanities
at King’s College to establish contacts with international research
groups working on text mining.
This, combined with data mining,
uses software to identify trends
and patterns from multiple texts.
‘We are very excited about this
opportunity to develop a tool
with a wide range of applications in academic and commercial research,’ says Dr Meyer,
who heads the Department of
European and International Studies
at King’s College. ‘We hope to
improve techniques used to make
large data sets more accessible

and relevant to social science
studies.’

The IMPACTTRACER project was
due to finish in July 2013.

The project’s EUR 154 573 in funding (EUR 139 366 from the EU)
is the result of a competition for
funding ‘proof of concept’ projects by the European Research
Council (ERC). This scheme allows
researchers who already hold
ERC grants to bridge the final gap
between their research and the
earliest stages of innovation.

The project was coordinated by
King’s College London in the United
Kingdom.

In this case, according to the
research team, the funding will
be used to test the prototype web
application and produce a business
plan to attract commercial players.

1 	‘Building a web-application to measure
and visualise the impact of texts over
time’.
Funded under the FP7 specific
programme ‘Ideas’ (European Research
Council).
http://cordis.europa.eu/news > search
> 35851
Project website:
http://impact-tracer.com/

Using nature to help identify toxins in food and water
Numerous toxic compounds are on the rise in food and water supplies. Scientists are using
receptors derived from aquatic organisms integrated into a portable, easy-to-use platform
to detect them.
Many compounds released into
the environment, whether manmade or natural, are toxic to
living organisms. ‘Endocrinedisrupting compounds’ (EDCs)
and ‘polycyclic aromatic hydrocarbons’ (PAHs) are among

these and have been associated with disruptions in reproduction as well as inducing
cancer. Detection of these contaminants in food or water is
critical for public and environmental health.

Conventional detection methods
require sending a sample to a lab.
Analysis can be slow and expensive and is obviously dependent
on trained personnel. Scientists
working on the EU-funded RADAR1
project are developing a portable

and highly sensitive platform for
on-site monitoring or spot testing. The project exploits recombinant ‘oestrogen receptors’ (ERs)
and ‘aryl hydrocarbon receptors’
(AhRs) that have been designed
from receptors of aquatic organisms. Sensitivity will be increased
using a pre-concentration processing step, as well as surface nano-structuring and
chemical modification. The

>
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entire system will be integrated
with label-free detection sensors,
automated sample handling and
a wireless communication system.
Scientists have successfully
engineered ERs and AhRs for

increased specificity, sensitivity and robustness, and achieved
nano-structuring of the surface
for enhanced sensitivity. Using
‘waveguide grating’ (WGG) sensors, both types of receptors
were shown to bind molecules

of interest. Biosensor platform
components and sample preparation components were successfully tested and are ready
for integration and prototyping
at the systems level. In fact, the
performance of the sensor module was superior to that of the
best commercial WGG systems.
Some modules were tested in real
conditions, such as the filtration
module in water streams. Field
test sites have been identified and
sample collection begun.
RADAR portable technology has
achieved detection of EDCs, an
important class of contaminants
whose release into the environment is on the rise, threatening

public health. The project is on
track to meet and even exceed
expectations.
The project is coordinated by
CSEM in Switzerland.

1 	‘Rationally designed aquatic receptors
integrated in label-free biosensor
platforms for remote surveillance of toxins
and pollutants’.
Funded under the FP7 specific
programme ‘Cooperation’ under the
research theme ‘Food, agriculture and
fisheries, and biotechnology’ (KBBE).
http://cordis.europa.eu/marketplace >
search > offers > 10796
Project website: http://www.fp7-radar.eu

Virtual testing upgrades the car industry
Increasing the use of virtual testing in automobile safety could make the European automotive industry much more competitive
and innovative.

Armed with this vision, the project identified which current
physical tests can be replaced
by virtual testing and worked on
validating new simulation models. It aimed to define procedures
for virtual testing and for related
devices such as pedestrian protection impactors. IMVITER also
looked at overcoming the lack of
confidence that the industry has
in simulation tools and sought to
prove their reliability.
To achieve these aims, the project partners involved car manufacturers, equipment suppliers,
software developers and regulatory bodies in building a united
vision on virtual testing in vehicles. They identified four areas

where virtual testing could be
implemented, namely pedestrian
head-impact protection, seat
belt anchorage strength, towing
device strength, and pedestrian
lower leg impact.
Together with the concerned
stakeholders, the project team
established a generic virtual testing approval implementation process. IMVITER made progress on
the verification and validation of
simulation models, including the
assessment of simulation model
predictability. Another key project achievement was to identify
virtual testing implementation
approaches and how they could
fit within the European legislative
framework.

how it could complement or
replace physical testing.

Moreover, the project conducted
cost-benefit analyses that clearly
underlined the savings that
can be expected with increased
implementation of virtual testing in the industry. As a first step
to implementing virtual testing,
it advanced new technologies
for pedestrian protection and
adapted the regulatory framework in this respect. IMVITER
then outlined a roadmap for
implementing virtual testing in
the coming decades, describing

Virtual testing is expected to
have a significant impact on the
competitiveness of the European
car industry. It will reduce cumbersome approval procedures
and encourage the introduction
of a more diversified range of
vehicles on the market. As the
cost of cars comes down due to
more computerised safety testing, consumers will see new
innovations and advancements
that could propel the automotive
industry to new heights.

© iStockphoto, Thinkstock

The automotive sector relies
heavily on costly laboratory procedures to test the safety of
new vehicles. Virtual testing,
such as ‘computer-aided engineering’ (CAE) that uses numerical
models, can effectively replace
physical tests, reducing both
time to market and costs of
testing. Against this backdrop,
the EU-funded project IMVITER1
looked at how to extend the use
of virtual testing in the industry
and improve its competitiveness.

The project was coordinated by
Cidaut in Spain.

1 	‘Implementation of virtual testing in safety
regulations’.
Funded under the FP7 specific
programme ‘Cooperation’ under the
research theme ‘Transport (including
aviation)’.
http://cordis.europa.eu/marketplace >
search > offers > 11222
Project website: http://www.imviter.com/
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Spotlight on nanoparticles’
imperceptible effects
From the clothes and make-up we wear to the electronic devices we use every day, nanotechnology is becoming ubiquitous.
But while industry has mastered the production of such materials, little is known about their fate once their service life comes
to an end. The NANO-ECOTOXICITY1 project looked into their impact on soil organisms.
Economic growth, rising populations and
resource scarcity are three major elements
of what is probably one of the most difficult equations for mankind to fathom. Many
scientists agree that part of the solution lies
in nanotechnology: smaller, faster, lighter,
smarter and cheaper devices that also use
fewer raw materials and consume less energy.

by, and potential effects on, soil organisms.
The team coordinated by Dr Claus Svendsen
has performed toxicity tests to evaluate the
effect of zinc oxide (ZnO) and silver (Ag) NPs
on earthworms (Eisenia andrei and Lumbricus
rubellus), with the aim of shedding light on
the main uptake routes of metal NPs in these
organisms.

However, there is still a long way to go before
nanotechnology can be considered as the Holy
Grail of scientific development. Its impact on
health and the environment is still relatively
unknown and is currently the subject of hot
debate between scientists, industry, policymakers and environmental organisations.

Dr Maria Diez-Ortiz, research leader of the
NANO-ECOTOXICITY project, tells us about her
research findings and how she expects them
to help increase knowledge and shape tools
allowing for standard environmental hazard
and risk-assessment methodologies.

NANO-ECOTOXICITY is one of several
EU-funded projects trying to set things
straight. Looking into metal nanoparticles
(NPs), it builds on observations that these particles will increasingly end up in soils and that
reliable data is missing regarding their uptake

What is the background of the
NANO-ECOTOXICITY project?
Nanotechnology is based on the idea that, by
engineering the size and shape of materials at
the scale of atoms, i.e. nanometres (nm), distinct optical, electronic, or magnetic properties
can be tuned to produce novel properties of

commercial value. However, there is an obvious
concern that such novel properties may also
lead to novel behaviour when interacting with
biological organisms, and thus to potentially
novel toxic effects.
Since nanoparticles (NPs) are similar in size to
viruses, their uptake by and transport through
tissues are based on mechanisms distinct
from those of molecular uptake and transport. Therefore, there is concern that standard
toxicological tests may not be applicable or reliable in relation to NPs, hence compromising
current risk-assessment procedures.
The majority of research on nano-safety in
the environment has so far focused on the
aquatic environment. Current research on environmental fate, however, indicates that soils
will become the biggest environmental sink
for nanoparticles. Following their entry into liquid waste streams, nanoparticles will
pass through wastewater-treatment

>
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What are the main objectives of the
project?
This project deals with the toxicokinetics —
that is, the rate at which a chemical enters a
body and affects it — of metal nanoparticles
coming into contact with soil-dwelling organisms. The aim is to determine NPs’ fate and
effects in terrestrial ecosystems by means of
case studies with zinc oxide and silver NPs,
which represent different fate kinetics.
The project’s main objectives are to assess
the toxicity of metal nanoparticles in soils in
the short and long term; the main route of
exposure for earthworms and whether it differs from those of ionic metals; and, finally,
the influence of the exposure media on metal
nanoparticle toxicity.

What is new or innovative about the
project and the way it is addressing
these issues?
We have been running a long-term study
where soils with AgNP were stored and left to
age for up to a year; their toxicity was tested
at the start and after three, seven and 12
months of ageing. The results showed that
silver toxicity increased over time, meaning
that short-term standard toxicity tests may
underestimate the environmental risk of silver
nanoparticles.
In parallel, we found that organisms exposed
to silver nanoparticles in short-term studies accumulated higher silver concentrations than organisms that were exposed to
the same mass concentration of ionic silver.
However, these NP-exposed organisms actually suffered lower toxic effects. This observation contradicts the prevailing assumption
in toxicology that the internalised concentration is directly related to chemical concentration at the target site and hence to its toxicity.
This observation creates a new paradigm for
nano-ecotoxicology.
What is not yet known is whether the accumulated NP metal may in the longer-term
ultimately become toxic (e.g. through dissolution and ion release) in cells and tissues where
AgNPs may be stored. Should this occur, the
high concentrations accumulated may ultimately result in greater long-term toxicity for
NPs than for ionic forms. This may reveal these
accumulated NPs as internalised ‘time bombs’
relevant to long-term effects and toxicity.
However, it has to be borne in mind that the
predicted environmental concentrations resulting from current use of nanoparticles (e.g.
results from EU projects like NANOFATE2) are
many times smaller than those used in these
studies, meaning that such accumulations of

nanoparticle-related silver are unlikely to occur
in the environment or, ultimately, in humans.

What difficulties did you encounter
and how did you solve them?
The main problems encountered relate to
the tracking of nanoparticles inside the tissues and soils, as both are complex matrices.
The analysis of the particles is a challenge in
itself, even when in water, but to get information about their state in these matrices
often requires unrealistic exposure concentrations (due to low detection limits of the highly
specialised techniques used for analysis) or
extraction of the particles from the matrices,
which could potentially change the state of the
particles.
In this project, I travelled to University of
Kentucky to work with Jason Unrine and used
gentle water-based extractions of soil samples immediately before analysing them using
‘Field-flow fractionation’ and ‘Inductively coupled plasma mass spectrometry’ to identify the
state of nanoparticles in my aged soils.
To look at what form (speciation) of silver and
zinc from the nanoparticle exposures could
be found inside worms I collaborated with
NANOFATE researchers at Cardiff University
who fixed and thinly sectioned the worm tissues. I was lucky to be given the time to use
specialist facilities like the UK’s Diamond Light
Source synchrotron to investigate where and in
what form the metals and potential nanoparticles could be found in these tissues.
The main challenge is that as soon as you take
nanoparticles out of the manufacturers’ bottle
they start changing, particularly when put into
environments likes natural soils and waters, or
even organisms. Therefore a lot of characterisation is needed during exposure to establish the
state of the nanoparticles the organisms have
been exposed to and how fast they are changing from pristine particles to dissolved ions, or
particles with completely different surfaces.
Technical solutions to characterisation have
been found during this short project, but this
will remain a logistical challenge for many
years to come as the analysis equipment is
still very specialised and expensive and therefore not generally available.

© NANO-ECOTOXICITY project

processes, ending up in waste sludge which
may accumulate in the agricultural land where
this sludge is often applied.

Dr Maria Diez-Ortiz
As previously mentioned, earthworms exposed
to silver nanoparticles for 28 days accumulated higher silver concentrations than earthworms exposed to silver ions, without the
excess silver from the nanoparticles having a
toxic effect. Moreover, soil ingestion was identified as the main route of exposure to AgNP
and ZnONP in earthworms.

How can industry and decisionmakers ensure that nanomaterials
do not impact our environment?
We hope that this project, and the larger EU
project NANOFATE to which it is linked, will provide knowledge and tools enabling standard
environmental-hazard and risk-assessment
methodologies to be applied to engineered
nanoparticles (ENPs) with just a few judicious
modifications. The current systems and protocols for chemical risk assessment have been
developed over decades, and where no novel
toxic mechanisms exist, our results tend to say
that nano fits in as long as we measure the
right things and characterise realistic exposures properly.

The project has helped us draw various conclusions regarding the impact of NPs on the environment and how to assess them. First, we
now know that soil acidity, or pH, influences the
dissolution and toxicity of ZnO nanoparticles.

Our research aims to determine the minimum
methodological tweaks needed. So far everything indicates that the potential benefits from
nanotechnology can be realised and managed
safely alongside other chemicals. While we
are fairly confident at this stage that ENPs
impose no greater acute effects on important
biological parameters — like reproduction —
than their ionic forms, the NANO-ECOTOXICITY
results demonstrate that we have some way
to go before we can state loud and clear that
we do not believe there is any novel low-level
or long-term effect.

Then, we found that toxicity of silver nanoparticles’ increases over time and that the
particles’ coating affects their toxicity to soil
invertebrates.

As for all chemicals, proving such a negative is
impossible using short-term tests. We think the
final conclusions by industry and regulators on
safe use of nanoparticles should and will have

What are the concrete results from
the research so far?
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What are the next topics for your
research?

Apart from the obviously increased food-chain
transfer potential, is also not known whether,
over the longer term, the accumulated
NP-derived metal ultimately becomes toxic
when present in tissues and cells. Such transformation and release of metal ions within
tissues may ultimately result in greater longterm toxicity for NPs than for ionic forms.

This project has finished but the next step for
any other funding opportunity would be to
address increasingly environmentally relevant exposure scenarios by analysing how
nanoparticles modify in the environment and
interact with living tissues and organisms at
different trophic levels. I would like to investigate nanoparticle transformation and interactions in living tissues. To date, the studies
that have identified this ‘excess’ accumulation of non-toxic metal loads in nanoparticleexposed organisms have only been short term.

Furthermore, I want to test exposures in a
functioning model ecosystem including interspecific interactions and trophic transfer. Since
interactions between biota and nanoparticles
are relevant in natural soil systems, caution is
needed when attempting to predict the ecological consequences of nanoparticles based on
laboratory assays conducted with only a single
species. In the presence of the full complement
of biological components of soil systems, complex NPs may follow a range of pathways in

to be made according to a ‘weight of evidence’
approach — proving there is a gap between
predicted likely exposure levels and those levels seen to cause any effects or accumulations
within ecosystem species.

which coatings may be removed and replaced
with exudate materials. Studies to quantify
the nature of these interactions are therefore
needed to identify the fate, bioavailability and
toxicity of realistic ‘non-pristine’ forms of NPs
present in real soil environments.
The project was coordinated by the Natural
Environment Research Council in the United
Kingdom.
1	‘Ecotoxicity of metal nanoparticles in soils’.
2	‘Nanoparticle fate assessment and toxicity in the
environment’.
Funded under the FP7 specific programme ‘People’
(Marie-Curie actions).
Funded under the FP7 specific programme ‘Cooperation’
under the research theme ‘Nanosciences, nanotechnologies,
materials and new production technologies’ (NMP).
NanoFATE project website: www.nanofate.eu

New air-monitoring technology for the workplace

© iStockphoto, Thinkstock

Occupational safety standards must be adapted to account for the numerous engineered
airborne particles now present in the workplace. A novel, inexpensive and portable monitoring
device should help meet regulations.
Nanotechnology has spurred the
creation of novel ‘engineered
nanoparticles’ (ENPs) and ‘engineered nanomaterials’ (ENMs) for
a range of applications with great
technological and economic benefits. However, as with any new
substances, careful control and
regulation is necessary to ensure
workplace, environmental and
consumer safety.

EU-funded project NANODEVICE1
to develop reliable, portable and
easy-to-use devices to measure
the levels of such ENMs in the air
in the workplace and to ensure
a safe working environment.
Studying the industrial processes
and possible exposure scenarios
assure safer production and use.
The task involves two fundamental steps.

Many of these ENMs are used in
the form of aerosols during the
production and processing of
materials. Scientists initiated the

First, scientists in the project are
working on improving their knowledge of the physical and chemical properties of specific ENMs

(e.g. carbon nanotubes and metal
oxides), and their behaviour in
an airborne state, in order to
evaluate safe levels of exposure.
Then they ensure that the devices
are able to differentiate between
the selected ENMs and ubiquitous background nanoparticles.
Investigators have characterised
the physical and chemical properties of reference and model
ENM aerosols using electron
microscopy and non-imaging
techniques. ENM features have
then been used to identify their
relationship to toxicity using DNA
tests and cell models as well as in
vivo models. Performance requirements for the portable devices
have been defined and are being
continuously updated and compared to conventional stationary
devices. The team has also developed sampling strategies.
The novel on-line measurement
devices incorporate new measurement principles designed to fully
capture ENM features associated
with toxicity. Technology enables
the discrimination of number, size
and surface area, and includes
high-sensitivity optical sensors
capable of measuring the size

of single particles — from 50 to
80 nanometres (nm) — and their
mass. Scientists are also developing near-real–time monitoring of
surface chemical activity for engineered nanomaterials.
NANODEVICE monitoring tools are
expected to have an important
impact in numerous small and
medium-sized enterprises (SMEs)
using ENMs. In addition, characterisation and toxicity results
will no doubt support regulators
and policy-makers in drawing evidence-based conclusions
regarding the protection of worker
safety. This data can be used to
set appropriate occupational exposure limits.
The project was coordinated
by the Finnish Institute of
Occupational Health in Finland.

1 	‘Novel concepts, methods, and
technologies for the production of portable,
easy-to-use devices for the measurement
and analysis of airborne engineered
nanoparticles in workplace air ’.

Funded under the FP7 specific
programme ‘Cooperation’ under
the research theme ‘Nanosciences,
nanotechnologies, materials and new
production technologies’ (NMP).
http://cordis.europa.eu/marketplace >
search > offers > 10695
Project website:
http://www.nano-device.eu/
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Nano-miniaturisation for gas sensors

T h e a b i l i ty to d e te ct trace
amounts of toxic or explosive
gases in the air is of vital importance, not only to workplace safety but to security
in the face of possible terrorist actions. ‘Metal oxide’
(MOX) semiconductor gas sensors have received widespread
attention due to their stability
and sensitivity. They work via a
gas-sensitive MOX film whose
electrical properties change
in the presence of certain
molecules.
When the sensing is accomplished by nano-structured
materials such as semiconductor MOX-based nanowires
(NWs), considerable reductions
in size and power consumption
can be achieved. Scientists initiated the EU-funded project
S3 1 to develop a new generation of cost-effective MOX
gas nano-sensors. These will
be used for detecting toxic and
explosive gases with superior
‘selectivity, sensitivity and stability’ (the three S’s) combined
with miniaturisation and power
autonomy.

Investigators are targeting
nitrogen dioxide (NO2) and trinitrotoluene (TNT) for explosives
application s , an d am m onia
(NH 3 ) and hydrogen sulphide
(H 2S) for toxicity monitoring in
the environment and workplace.
Innovative design is enabling
the acquisition of multiple signals consisting of ‘resistive
response’ (RES), ‘surface ionisation’ (SI) and ‘catalytic heat
conductivity’ (CH) from a single
sensing layer. To reduce size
and heating power consumption, scientists are studying thin
ceramic-film heater substrates,
the use of single NW gas sensors for microwatt power consumption, and a new type of
‘microelectromechanical system’ (MEMS) based on ‘thin alumina film’ (TAF).
Novel nano-sensing materials
and systems developed for the
project are exhibiting clear RES
and SI responses. The development of nano-metrology tools
and theoretical simulations are
helping to screen materials and
optimise sensing behaviour.
Scientists have also built a unit

© iStockphoto, Thinkstock

EU-funded scientists are developing novel miniaturised sensing
devices to detect toxic or explosive substances. The aim is to
deliver enhanced performance with minimal power consumption.

for vaporisation of targets not
in gaseous form, such as explosive particle residue and illegal
drugs.
S3 is developing multifunctional
chemical sensors to detect
toxic, explosive or illicit substances. Miniaturised devices
based on novel nano-scale
structures are facilitating a
significant decrease in power
consumption — meaning they
can function autonomously for
longer. Smaller devices with
reduced power consumption —
together with increased selectivity, sensitivity and stability
— will no doubt quickly find
a niche in the global sensing
market.

The project was coordinated by
the National Research Council
of Italy.

1 	‘Surface ionization and novel concepts in
nano-MOX gas sensors with increased
selectivity, sensitivity and stability for
detection of low concentrations of toxic
and explosive agents’.

Funded under the FP7 specific
programme ‘Cooperation’ under
the research theme ‘Nanosciences,
nanotechnologies, materials and new
production technologies’ (NMP).
http://cordis.europa.eu/marketplace >
search > offers > 6820
Project website:
http://www.eurussias3.com/

Fireproofed, non-toxic polyesters for industry
Every year, 80 000 people in Europe are injured and 4000 die due to fire-safety issues. European researchers have developed
industrial-scale, non-toxic, fire-resistant, lightweight polyesters for use in the rail, construction and marine sectors.
Currently, polymers are mixed
with halogenated additives to
make fibre-reinforced composites and coatings that are
both strong and fire-resistant.
However, halogenated additives are toxic and corrosive
when burnt. The commercially
available non-toxic additives
that therefore need to be used
in high volumes reduce the
strength and impact resistance
and increase the weight of the
product. Hence, there is a need

for fibre-reinforced composites and coatings that are nontoxic, fire-resistant, lightweight
and strong — all at the same
time.
Research has proved that adding small amounts of welldispersed, nano-sized clay
particles, in combination with
halogen-free additives, to polymers will improve their mechanical and physical properties
as well as their fire-resistance.

For the project case study,
P O LY F I R E 1 d e v e l o p e d f l o o r
and interior panels for use
in the rail industry and interior wall-cladding panels for
t h e c o n s t r u c t i o n i n d u s t r y.
Commercially available bentonites and organo-modifiers
for clays, as well as traditional
non-halogenated flame retardants, were mixed with polyester in different compositions.
T h e y w e r e t e s t e d fo r t h e i r
ability to provide better

fire-resistance and reduced
toxicity through increased
smoke suppression and charring. Different mixing equipment and processes were also
screened and optimised.
In order to mass produce fireresistant material, various
pieces of equipment were
modified for optimal mixing
and dispersion of the clay and
polyester. Novel processes, formulations and parameters were
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developed for the production
of polyester clay resins. These
were flow- or gel-coated on to
laminates, panels and flooring. Appropriate methodologies
were selected and developed
for testing their properties and
analysing associated risks.

Gel-coated laminates with
good mechanical and fireresistant properties were
successfully produced using
polyester resin and organomodified clays. However, further work needs to be done to
improve smoke suppression.

The successful industrial-scale
production of flame-resistant,
non-toxic fibre composites
would prevent needless deaths
and result in significant life
and cost savings. These novel
technologies, if made viable,
would also place the EU ahead

of other countries in the rail
and construction industry in
terms of safety and cost.
The project was coordinated
by NetComposites Ltd in the
United Kingdom.

1 	‘Processing and upscaling of fire-resistant
nano-filled thermosetting polyester resin ’.

© iStockphoto, Thinkstock

Funded under the FP7 specific
programme ‘Cooperation’ under
the research theme ‘Nanosciences,
nanotechnologies, materials and new
production technologies’ (NMP).
http://cordis.europa.eu/marketplace >
search > offers > 10680
Project website:
http://www.polyfireproject.eu/

Industry-relevant chemical reactions the natural way
Industrial chemical synthesis often leads to large volumes of toxic waste. Scientists are identifying and exploiting natural
compounds to produce a variety of speciality chemicals for eco-friendly, high-volume manufacturing.
Synthetic chemicals (i.e. manufactured) are used to produce
e v e r y t h i n g f r o m fe r t i l i s e r s
and detergents to processed

foods, cosmetics and pharmaceuticals. The chemical
industry is huge and production often leads to toxic waste

streams. Scientists initiated the
EU-funded BIONEXGEN 1 project
to create more eco-efficient
manufacturing processes based
on the use of natural enzymes.
The consortium has identified
four main classes of reactions
where the use of biocatalysts
can lead to significant reduction
in greenhouse gas emissions,
energy consumption and toxic
waste.

© isak55, Shutterstock

Amines are used to produce
pharmaceuticals, polymers,
speciality chemicals and agrochemicals. Scientists in the
project developed libraries of
monoamine oxidases, ammonia
lyases and transaminases, and
identified promising enzymes
for exploitation.
Polymers, most of which are
petrol- or fossil-fuel-based,
account for the majority of
chemical products on the market. BIONEXGEN scientists are
identifying novel biological
building blocks (monomers) to
yield polymers with enhanced
properties. Research on

cytochrome P450 monooxygenases and their use to produce chemicals for adhesives,
lubricants and cosmetics has
already resulted in a scientific
publication.
Production of glycosides and
oligosaccharides is among
the most challenging areas of
organic synthesis. The consortium identified and used an
enzyme to produce a flavonoid
for health foods. The researchers also achieved the first total
synthesis of certain glycopeptides on gold microarray platforms. Both results have been
published in journals.
Oxidases are enzymes that can
remove potentially dangerous
oxidising agents. The project
team synthesised a variety of
substrates and used them to
show successful oxidation of a
range of industrially relevant
compounds.
The consortium is also developing enabling technologies
s u c h a s fe r m e n t a t i o n

>
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methods, enzyme immobilisation and bioprocess engineering. Immobilisation of
enzymes — using Lentikats
technology and ‘cross-linked
enzyme aggregates’ (CLEAs) —
has been exploited in industrially relevant transformations.
A process technology handbook
was created and several methods investigated in depth.

BIONEXGEN is expected to
have lasting impact on the EU
industrial chemical and biotechnology sectors by helping
to establish natural enzymebased manufacturing routes
to high-quality and specialised
chemicals. Integration of these
into conventional chemical
processes will reduce emissions, energy consumption and

toxic waste while leading to
enhanced specificity and novel
high-performance products.
The project is coordinated by
the University of Manchester in
the United Kingdom.

1	‘Developing the next generation of
biocatalysts for industrial chemical
synthesis’.
Funded under the FP7 specific
programme ‘Cooperation’ under the
research theme ‘Food, agriculture and
fisheries, and biotechnology’ (KBBE).
http://cordis.europa.eu/marketplace >
search > offers > 10979
Project website: http://bionexgen-fp7.eu/

Fungal enzymes as substitutes for harsh industrial chemicals
Scientists are identifying novel enzymes found in microbes and expressing them on a large scale. The goal is to make these
biological molecules a green alternative to harsh and toxic chemicals in industrial processes.
Catalysts are compounds that
speed up the rate of chemical reactions. Combined with
the fact that they can be used
over and over again (they are
not themselves consumed by
the reaction), they play a critical
role in industrial amplification of
chemical synthesis. Oxidationreduction (redox) reactions
are one of the most important
types of reactions in industrial
processes. They are typically
catalysed by harsh chemicals
— oxidative enzymes called
oxidoreductases — to yield
products for the chemical and
pharmaceutical industries.
Scientists launched the
EU-funded project PEROXICATS1
to search for new microbial

oxidoreductases. The focus is
on peroxidases, substances with
high redox potential and unique
peroxygenase activity that use
hydrogen peroxide to catalyse
oxidation. The ultimate goal is
to enhance the wide substrate
specificity and catalytic activity
of some peroxidases to make
them attractive, green alternatives to the dangerous chemicals used in many industrial
processes.
The project team first focused on
searching for new peroxidases
by screening fungal cultures and
genomes. Computer screening of
over 50 basidiomycete genomes
enabled, for the first time, the
identification of two additional
peroxidase super-families,

largely distributed and distinct
from the already-known superfamily of microbial, fungal and
plant peroxidases. These new
families are heme-thiolate peroxidases and dye-decolourising
peroxidises.
Representative enzymes were
evaluated in structure-function
studies. Novel enzymes were
identified with unusually high
stability over a large range of
temperatures and acidity (pH).
Using protein engineering, scientists optimised a method for
high-throughput selection of
mutants with improved stability.
Gene expression and enzyme
production has been optimised
in several fungi and bacteria.

Importantly, functional peroxygenase expression in the common yeast model Saccharomyces
cerevisiae (S. cerevisiae) was
shown for the first time, enabling directed evolution in yeast,
with all its inherent advantages.
Successful expression in industrial hosts opens the door to
cost-effective production of peroxygenases. Novel findings have
already resulted in two patent
applications.
PEROXICATS expects to provide
novel and robust peroxidasebased biocatalysts for environmentally friendly oxidation in
industrially relevant reactions.
Use of the new catalysts will
also open the door to development of novel bio-products in the
chemicals and pharmaceuticals
sectors.
The project is coordinated by
the Spanish National Research
Council in Spain.

© iStockphoto, Thinkstock

1 	‘Novel and more robust fungal
peroxidases as industrial biocatalysts’.
Funded under the FP7 specific
programme ‘Cooperation’ under the
research theme ‘Food, agriculture and
fisheries, and biotechnology’ (KBBE).
http://cordis.europa.eu/marketplace >
search > offers > 10593
Project website:
http://www.peroxicats.org/
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The EU keeps an eye on the sky
Satellites and space debris in space must be closely monitored to maintain security and ensure seamless communication technology.
Space around the Earth is much busier than it
seems. There are satellites roaming the skies,
hovering space debris, strange weather phenomena and high-tech communication airwaves all
creating a congested space environment. The
importance of space for communications, geospatial navigation, defence and environment has
prompted the EU to enhance its ‘space situational
awareness’ (SSA) — knowledge about the location and function of space objects and the space
environment, including operational satellites,
space debris, near-Earth objects (NEOs) and
space ‘weather’. One of the ways it has done so is
through the EU-funded project SPA1.
The project developed European SSA capabilities
to better manage and exploit space assets in line
with European space policy, strengthening both
security and the economy. It mapped knowledge
on the topic to produce recommendations for advancing SSA, particularly as related to policy and
governance issues.
SPA also established a forum on the topic and
emphasised key issues to stakeholders through

workshops and presentations. It conducted
numerous modelling scenarios and exercises
involving orbit determination, in addition to analysing data from key SSA surveillance and tracking sensors.
Much of the project’s work has helped advance
the European Union Satellite Centre (EUSC) by
providing over-flight information on satellites to
better plan image acquisition. Indeed, the main
goals of the project have been to facilitate space
surveillance as well as the tracking of man-made
and near-Earth objects such as comets. SPA was
also designed to enhance environmental monitoring, in addition to monitoring and forecasting
space weather, which yields valuable information
for space missions.
Balancing sensitive information that is both civil
and military in nature, the project produced concrete findings on SSA requirements to support security and advance policy-making. It also studied
the economic and strategic importance of space,
as well as the legislative framework of SSA in
Europe.

All these findings, outcomes and recommendations will help enhance national security and sovereignty, supporting SSA activities, and helping
to introduce new services that promote the wellbeing of EU citizens. The project has underlined
the importance of having ‘security in space from
space’, safeguarding space assets and satellitebased services while ensuring the sustainability of
space. This initiative will undoubtedly help secure
the future of SSA in Europe.
The project was coordinated by the European
Union Satellite Centre in Spain.

1	‘Support to precursor SSA services’.

Funded under the FP7 specific programme ‘Cooperation’
under the research theme ‘Space’.
http://cordis.europa.eu/marketplace > search > offers >
11091
Project webpage: http://www.satcen.europa.eu/index.
php?option=com_content&task=view&id=60
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Hybrid rocket-propulsion system for cost-effective and enhanced
performance
Conventional rocket propellants are either liquid or solid. EU-funded scientists carried out important experimental and
theoretical studies aimed at improved performance and lower costs through the use of a hybrid propulsion system.
Both solid and liquid propellants rely on combustion, or
burning in the presence of
oxygen, to produce hot gases.
When the latter are forced out
of the back of the rocket, the
rocket gets ‘pushed’ forward,
just as Newton described in his
Third Law of Motion.

Scientists sought to improve
the status quo through the
EU-funded project ORPHEE 1 .
Hybrid rockets burn a solid
fuel in the presence of a liquid oxidiser. The solid fuel
has the benefit of simplicity
and lower cost while the liquid
enables adjustable control of

flow (throttling), ensuring more
precise manoeuvring and safer
orbital insertion.
Previous proposals for hybrid
r o c ke t s h a v e fo c u s e d o n
increasing the burning surface
to reach the desired performance, but this causes unwanted
increase in weight and volume. ORPHEE sought to optimise the solid fuel regression
rate — the rate at which the
solid recedes as it is burned.
Increase in regression rate
will reduce solid fuel grain
v o l u m e , t h e r e by i m p r ov i n g
performance.

© iStockphoto, Thinkstock

ORPHEE studied three selected
applications consisting of
hybrid upper stages, Moon or
Mars Landers and low-cost,
first-stage boosters. Scientists
first characterised candidate
fuels for each application using
small-scale combustion experiments. When the process was
scaled up, novel insight into
the mechanical properties of
fuel grains led to adaptations
i n m a n u f a c t u r i n g t h a t s i gnificantly enhanced fuel grain
quality. During the last project
year, new formulations were
developed with the addition of
metallic powders to increase
solid fuel regression rate.
Firing tests did not demonstrate
the same expected increases in

regression rate seen at smaller
scales. However, such observations enabled the inclusion of key
parameters affected by a scale
increase in the many numerical
models developed. This knowledge should prove particularly
important in subsequent design
studies.
Demonstrators for the three
applications have been
designed and preliminary
‘computational fluid dynamics’ (CFD) studies have been
p e r fo r m e d . I n a d d i t i o n , a
hybrid technologies roadmap
has been prepared based on
ORPHEE outcomes. In the long
term, ORPHEE is expected to
have important impact on the
sustainability and competitiveness of the European space
programme.
The project was coordinated by
Herakles in France.

1	‘Innovative propellants in hybrid
propulsion technology and its
applications in space transportation’.
Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Space’.
http://cordis.europa.eu/marketplace >
search > offers > 6628

Martian landing technologies
Exploring the aerothermodynamic requirements of entering Mars’ atmosphere has been the
goal of a successful Euro-Russian cooperative project.

during the hypersonic flight of
the spacecraft.

atmospheric-entry and landing.
The project objectives revolved
around the experimental and
numerical study of gas-surface interaction phenomena

Aside from the scientific context of the project, the consortium managed to attain other
goals promoting greater cohesion between consortium members. These included effective

SACOMAR 1 is an EU-funded
project that brought together
a number of scientists from
Europe and Russia to brainstorm
the challenges of a Martian

known to occur on the surface
of a spacecraft as it enters the
atmosphere. These phenomena
are called ‘shock-induced hightemperature effects’ and occur
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legal, financial and administrative management procedures.
Excellent technical coordination,
allowing greater interaction
between modelling, numerical
and experimental activities was
another objective.
To obtain greater clarity of
this process, a series of physical models was derived from
experimental data based on a
Martian-like atmosphere. This

will allow for enhanced understanding of a spacecraft’s aerothermal load upon entering the
atmosphere. This is important as
the differences between Earth
and Martian atmospheres, their
density and pressure variances,
present enormous challenges for
spacecraft stability and surface
chemistry properties.
Given that there were five tasks
which were all successfully

carried to term, the consortium’s efforts should go a long
way in boosting future attempts
to land a spacecraft on Mars.
Notwithstanding the importance
of future space exploration,
SACOMAR achievements show
the importance of scientific
cohesion and cooperation.
The project was coordinated by
the German Aerospace Centre in
Germany.

1	‘Technologies for safe and controlled
Martian entry’.

Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Space’.
http://cordis.europa.eu/marketplace >
search > offers > 10812
Project webpage:
www.dlr.de/as/en/desktopdefault.aspx/
tabid-194/407_read-32229/

Mapping the melting poles
Climate change is altering the landscape of the Arctic regions and the seas around them. An EU-funded project is developing
mapping and forecasting systems to monitor the changing environment.

The SIDARUS1 project,
financed by the EU’s Seventh
Framework Programme (FP7),
is addressing the risks created
by the changing seas. Project
partners have identified a need
for improved climate research,
marine safety, and environmental monitoring and forecasting systems in this regard.

Focusing on improved seaice and iceberg mapping and
forecasting as well as sea-ice
thickness data, SIDARUS combines ARGOS satellite tracking of marine animals with
detailed sea-ice images from
satellites. These facilitate the
production of a clearer picture
of the changing environment
for the many user groups operating around the poles.
To achieve this, the project
team has reviewed the user
requirements for sea-ice monitoring and forecasting services.
A user group has also been
established for the products
and services to be developed.
In addition to analyses of satellite ‘Earth observation’ (EO)
data, project members are
analysing in situ airborne
and under-ice data from

>
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As temperatures increase in
the Arctic and Antarctic, seaand land-ice retreats and
decreases. The reduction of
ice not only raises sea levels but also creates new sailing routes, increased shipping
traffic and improved access
to natural resources. In future,
the seas around the poles are
expected to become not only
higher but busier and more
dangerous.
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previous and new field campaigns regarding ice thickness.
These airborne electromagnetic
measurements and underwater
ice draft measurements from
s u b m a r i ne - mo unte d s on a r
devices are then used to validate the satellite information.
Another important area of
study is sea-ice albedo —
how well the surface reflects
solar energy. As sea ice grows,

albedo increases, reducing
absorbed radiation and cooling temperatures, thus allowing more sea ice to form. When
sea ice melts, the opposite is
true. SIDARUS aims to develop
products that will show seaice albedo from spring to
autumn; to this end, it has conducted computer simulations in
advance of creating a working
model.

In the next phase of the project,
ice forecasting in the Barents
and Kara Seas will begin. There
will also be further work on
combining high-resolution ‘synthetic aperture radar’ (SAR)
and optical data in the detailed
mapping of ice types.
The project was coordinated by
the Nansen Center in Norway.

1	‘Sea ice downstream services for
Arctic and Antarctic users and
stakeholders’.

Funded under the FP7 specific
programme ‘Cooperation’ under the
research theme ‘Space’.
http://cordis.europa.eu/marketplace >
search > offers > 11362
Project website:
http://sidarus.nersc.no/

New generation of non-toxic space propellants
Many rockets are propelled into space through the combustion of highly toxic and carcinogenic liquids such as hydrazine.
Thanks to EU-funded scientists, green propellants have become an attractive alternative.
Concern about the safety of
l i q ui d pr o pe l l ants i s grow ing. However, their superior
technical characteristics have
been a deterrent to investment in greener liquid propellants, despite the elevated
costs associated with careful

handling of the hazardous
materials.
Numerous other impediments
have been identified by the aerospace industry, including lack of
vital data in contrast to extensive experience with conventional

propellants. Developmental
costs associated with necessary
new hardware and infrastructure, including test facilities and
launch pads, are important given
the large required investments
for space programmes that are
already difficult to maintain.
A consortium of 12 partners,
recognising the likelihood of
limited future access to these
dangerous chemicals, initiated
the EU-funded project GRASP1 to
minimise negative impact on the
space industry. Scientists focused
on improving performance,
reducing costs and minimising
exposure to toxic and/or carcinogenic substances with new
environmentally friendly liquid
propellants.

© iStockphoto, Thinkstock

The team started with over
100 promising green propellants. Candidates were screened
according to experimental and
theoretical evaluation of propellant characteristics, decomposition properties, ignition
properties, as well as thruster
operation and performance. As a
result, the list was reduced to 11
green propellant candidates.
Of these, six propellants were
integrated into eight different propulsion systems. In fact,
development of appropriate
propulsion systems and related
catalysts was a main part of the
GRASP project and significant
progress was made in this area.

Very-high-performance catalysts
were developed within the scope
of GRASP, as was thruster hardware compatible with some of
the most promising green propellant candidates.
GRASP produced vital data
regarding the characteristics
of promising liquid green propellants, and developed and
tested accessory equipment and
catalysts. Near the end of the
project, hydrazine was put on
the watch list of the European
Chemical Agency (ECHA) and its
use is likely to be prohibited in
the near future. Thanks to the
foresight and determination of
the GRASP team, such action is
likely to have minimal impact on
the competitiveness of European
space programmes.
The project was coordinated
by the University of Applied
Sciences Wiener Neustadt in
Austria.

1	Green advanced space propulsion’.
Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Space’.
http://cordis.europa.eu/marketplace >
search > offers > 10658
Project website:
https://www.grasp-fp7.eu/grasp/
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Keeping space systems cool
An EU-funded project is developing complex circuits to be used in space-based observation systems at extremely low
temperatures.

These ultra-low temperature
sensors provide unprecedented
performances in X-ray and farinfra-red astronomy by taking advantage of the physical
properties of matter close to

absolute zero. The European
Space Agency (ESA) has scheduled programmes in both
fields with improved detector
arrays (number of pixels and
signal sensitivity). However,
these developments have been
hampered by the restricted
availability of power, at low
temperatures, under space
conditions. The power budget
is mainly consumed by the
ever-growing number of wires,
linking the cooled detectors to
the distant warm electronics,
sometimes as far as 10 metres
away.

development of such cryogenic
and complex electronics is the
goal of the CESAR 1 project.

The only solution is the development of the signal processing at the heart of, or close to,
the detectors themselves. The

Once the development process
is over, the CESAR team will
disseminate its results through
discussions and workshops

CESAR team members have
already begun to design, fabricate and supply various
cryogenic transistors to operate under 4.2 Kelvins (K) with
improved performance over
existing transistors. This will
be followed by the development of complex circuits working below 20 K (ideally at 4 K),
as well as microcalorimeter
(measuring heat) and bolometer arrays.

b e fo r e e x p l o r i n g m a r ke t
opportunities.
The project is coordinated by
the French Alternative Energies
and Atomic Energy Commission
in France.

1	‘Cryogenic electronics for space
applications and research’.
Funded under the FP7 specific programme
‘Cooperation’ under the research theme
‘Space’.
http://cordis.europa.eu/marketplace >
search > offers > 11363
Project website:
http://www.cesar-space.eu/

© iStockphoto, Thinkstock

Space-based observation systems vastly improve research
in many scientific fields and
offer considerably more opportunities in terms of information
gathering than ground-based
alternatives. To exploit spacebased observation, many
laboratories are developing
new-generation ultra-sensitive
sensors for use in magnetometers (measuring magnetic
fields), thermal X-ray detectors
and bolometers (measuring
electromagnetic radiation).
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Energy from waste
An event dedicated to ‘Energy from waste’ will be held from 25 to 26 September 2013 in London, UK.
As European societies increase their levels of consumption, they have created a great deal of waste. Estimates suggest that around 3 billion
tonnes of waste is created each year in the European Union — so sustainable methods to treat and dispose of waste are essential.
This conference will present an overview of the new advances in using such waste in the renewable energy market. It will give companies within
the industry an opportunity to talk with project teams currently developing technology to facilitate the extraction of energy from waste.
For further information, please visit:
http://www.smi-online.co.uk/energy/uk/conference/energy-from-waste

European conference on schizophrenia research
The fourth ‘European conference on schizophrenia research’ will be held from 26 to 28 September 2013 in Berlin, Germany.
Schizophrenia is a mental disorder which renders its sufferers prone to faulty or disordered thinking. Advances in mental health research have led
to better diagnosis and treatment for those living with the illness.
The theme of this year’s conference is working together for better treatment and care. Areas of discussion include advances in psychotherapy,
drug development and clinical trial results. The event will bring together psychiatrists, neuroscientists and experts in mental health to examine the
latest research on schizophrenia and address the future of clinical practice in treating mental disorders.
For further information, please visit:
http://www.schizophrenianet.eu/

International conference on global food security
The first ‘International conference on global food security’ will be held from 29 September to 2 October 2013 in Noordwijkerhout,
the Netherlands.
Achieving global food security, while at the same time ensuring environmental sustainability, is one of the greatest challenges facing mankind. By
2050, some 9 billion people will need to be fed. The urgency of the issue has led to a number of scientific advances in a relatively short space of
time, making it difficult to keep up with the rapidly expanding volume of research.
The conference will address food production and access, and the trade-offs between competing environmental, economic and social objectives.
The event will provide attendees with an opportunity to discuss state-of-the-art analysis and innovative research methods arising from interdisciplinary research.
For further information, please visit:
http://www.globalfoodsecurityconference.com/

ChemH2O 2013
A conference entitled ‘ChemH2O 2013’, focusing on sustainable water management, will be held from 1 to 2 October 2013 in Madrid,
Spain.
Although it is often taken for granted, water is vital for the sustainability and competitiveness of European industry and the economy at large.
This conference aims to highlight the role of the chemical sciences industry in driving future developments in sustainable water management.
Participants will address eco-efficient systems and assess the latest developments in alternative materials and technologies.
For further information, please visit:
http://www.chemh2oconference2013.com/
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Tackling societal challenges with ‘social collective intelligence’ and ICT
The 2013 European conference on ‘Tackling societal challenges with “social collective intelligence” and ICT’ will be held on 3 October
2013 in Brussels, Belgium.
‘Social collective intelligence’ is a system that combines the strengths of humans and groups in terms of competences, knowledge and problem
solving with advanced ‘information and communication technologies’ (ICT).
This conference aims to present the main outcomes of the EU-funded project SOCIAL-IST. It will feature updates on the White Paper, ‘Research
Challenges in Social Collective Intelligence’ and discussions on the role of ICT in building a smarter society.
For further information, please visit:
http://social-ist.eu/events/european-conference-on-social-collective-intelligence/

Seeing is believing — imaging the processes of life
An event entitled ‘Seeing is believing — imaging the processes of life’ will take place from 3 to 6 October 2013 in Heidelberg, Germany.
From molecular to organism level, the processes of life are naturally dynamic in space and time. The rapid development of imaging methods
has revolutionised our ability to directly visualise the inner workings of proteins, protein complexes, organelles, cells, tissues, organs and whole
organisms.
The conference will cover imaging methods with cutting-edge applications that illustrate how imaging can answer biological questions. Emphasis
will be placed on methods that are able to capture the dynamics of life from molecular resolution to imaging of whole organisms.
For further information, please visit:
http://www.embo-embl-symposia.org/symposia/2013/EES13-03/index.html

Environmental and climate technologies 2013
The international scientific conference ‘Environmental and climate technologies 2013’ will be held from 14 to 16 October 2013 in Riga,
Latvia.
Over the last 20 years, environmental and climate change has grown from being a public concern to stimulating research fields — developing
some of the most interesting new technologies. Still, much remains to be achieved before mankind can take a breather.
The main aim of this yearly conference is to acquaint researchers with achievements in the area of energy systems and environmental engineering and to provide scientists, especially PhD students, with an opportunity to publish the results of their research.
For further information, please visit:
http://www.videszinatne.lv/index.php/en/articles/54th-rtu-conference/international-scientific-conference

World Health Summit 2013
The ‘World Health Summit’ (WHS 2013) will be held from 20 to 22 October 2013 in Berlin, Germany.
Global health-care systems have undergone major change over the past decade. As a result of the innovations in the health-care sector, patients
have benefited from faster and improved access to treatment.
A comprehensive insight into health-care models will be offered during this summit with health policy research and sustainable medical provision
featured as aspects of discussion.
For further information, please visit:
http://www.worldhealthsummit.org/
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