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THE MESSAGE from Europe could not be clearer – innovation is critical
for the modern economy and to be sure we can innovate, we need
investment. The EC is certainly putting our money where its mouth is in
this regard. Horizon 2020 is not only delivering double the funding made
available through FP7, but the evaluation process has been streamlined to
ensure that the money gets to the researcher quicker.
This is a very good thing. Europe’s success in the global economy can no longer rely on
being competitive on price – others do that better. We need to embrace fully the notion
that Europe’s future lies in harnessing new ideas – and this requires funding.
Finland is a country the rest of Europe should look to for inspiration in terms of how to
fund research. The country spends the highest proportion of its GDP on research and
development in Europe – 3.7 per cent last year, with the average of all EU-28 countries at
2.06 per cent. Finland also has more scientists and engineers per million people than any
other country in the world after South Korea and Israel. R&D spend as a percentage of
GDP is an important indicator as well as driver of economic well being. Countries that lead
in R&D spending tend to display the strongest long-term economic growth, while strong
economies also provide the best investment opportunities.
The aim of science policy in Finland is very simple and clearly defined by the Government’s
Research and Innovation Council. Based on a concerted push towards the development of
a knowledge economy, it is also steeped in logical thinking. Research is recognised as
being the foundation of knowledge and know-how. Sustainable economic growth and
social welfare are based on knowledge – and in Finland this double growth is being
underpinned by R&D funding.
Another aspect of Finland’s successful innovation policy is its targeted approach to
spending, delivering funds to areas of well-known expertise. The bulk of the spending has
been made on high-quality, cost-effective health care delivery, improved diagnostic
systems, better HIV and cancer therapies and the advancement of nutrition. Finland has
focused on hi-tech areas, too, like mobile communications technologies and cleantech
designed to mitigate global warming.
This special edition of Projects Magazine celebrates Finland’s approach to research and
successful innovation. With our keynote interview with the Minister of Education and
Science Krista Kiuru, we have sought to present a clear outline of the country’s research
vision, while the work we have done with some of Finland’s leading researchers in
showcasing their work will also give you a glimpse into the future – not only in Finland but
globally, where the work will have its impact.
Projects Magazine will always celebrate research achievement and promote good policy. In
putting this Finnish edition together, our task in doing just that has been simple and it has
been a pleasure to champion a country that promotes R&D so vibrantly. Projects
Magazine will continue to support this Finnish approach to R&D, while providing an
open-source platform for research dissemination to as many projects as we can. As this
edition clearly demonstrates, projects need to share their results to foster further
collaboration and the spread of ideas. Better then the chance will be that those ideas can
be effectively harnessed for the benefit of those paying for their development – the
people of Europe.

William Davis
William Davis
Managing Director, Insight Publishers
www.projectsmagazine.eu.com
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Foreword
By Máire Geoghegan-Quinn
European Commissioner for Research, Innovation and Science

T

he size and complexities of the challenges we face as a
society demand that we all look outward. We have to
work together with the very best researchers and
innovators, wherever they are in the world.
Research infrastructures play a crucial role in
making this happen. Research infrastructures make a very clear
contribution to the EU’s headline policies to boost growth and jobs and
tackle society’s biggest challenges.
Foremost amongst these policies is Europe 2020, our strategy for smart,
sustainable and inclusive growth. Science and Innovation are at its heart.
If innovation and top quality research are the life-blood of a vibrant
knowledge economy, then perhaps we can think of research
infrastructures as the vital supporting skeleton, ensuring our best
brains have the facilities and the means to conduct the best research.
If we are going to transform the European Union into an Innovation
Union, we need excellent research, and more of it. Innovation provides
real benefits for us as citizens, consumers, and workers. It speeds up
and improves the way we develop new products, industrial processes
and services. It’s the key not just to more jobs, a better society and
quality of life, but it’s also vital to our competitiveness in global
markets. Research Infrastructures act as centres of innovation and of
knowledge transfer to industry and society at large.
The Innovation Union Initiative - one of Europe 2020’s seven
flagships - sets out a strategic approach to boosting innovation and
removing the bottlenecks that hinder the best ideas from reaching the
market. It also focuses Europe’s efforts – and our co-operation with
international partners – on the issues that matter to all of us, like
climate change, energy, food security and health.
While Europe 2020 and Innovation Union comprise the policy
framework, Horizon 2020 provides the investment in research and
innovation to reach their objectives. Launched last December, over the
next seven years Horizon 2020 will invest nearly 80 billion euro in
excellent research and the very best innovation.
We need excellent scientists for excellent science. And excellent
scientists rely on excellent infrastructure for their work. This is why
research infrastructures are instrumental in all the priorities defined
by Horizon 2020.
The programme includes a significantly increased budget of 2.5
billion euro to develop and support research infrastructures, across a
broad range of areas such as health and food, the environment, social
and cultural innovation, physics and engineering, as well as ICT.
I’m excited about Horizon 2020’s action in this area, which will build
on the success of the Seventh Framework Programme’s integrating
activities and continue to integrate national research infrastructures
and increase access to them.
Horizon 2020 will support the implementation and operation of
infrastructures on the ESFRI roadmap and other world-class research
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infrastructures. Of course, infrastructures mean more than labs and
research facilities. Horizon 2020 will also support the development of
pan-European datasets such as the European Social Survey that I had
the pleasure of launching as a European research infrastructure
consortium in London recently.
Since Horizon 2020 is a programme for innovation as well as the
research that underpins it, we will also pay special attention to
fostering the innovation potential of infrastructures. We’ll reinforce
European policy and international cooperation and we’ll be actively
looking for synergies between Horizon 2020 and the European
Structural and Investment Funds that also emphasise the potential of
infrastructures to boost research and innovation.
So, Horizon 2020 represents a major step forward. But we’re certainly
not starting from scratch. I’m determined to ensure that Horizon 2020
reinforces and builds on existing actions on research infrastructures
that have made a major contribution to the European Research Area –
our plan for an open space for research and knowledge in Europe.
The Finnish Research Infrastructure Committee has just published
Finland’s first national research infrastructure strategy, setting out a
clear vision for research in the country to 2020. Read the full story on
pages 44-45
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L E A D STORY

The World Health Organisation recently published a global
report on antimicrobial resistance, the first of its kind. The
publication confirms that resistance against antibiotics is a
serious threat to global public health

C

arl Eric Nord, senior professor at
the Institution for Laboratory
Medicine at the Karolinska
Institute in Stockholm, Sweden, is
among those voicing the need for further
prevention of antimicrobial resistance.
Nord was a partner in the EU-funded
project ANTIRESDEV, which focused on
the emergence and persistence of
antibiotic-resistant bacteria and their
effect on the composition of the microbe
populations living in our intestine. The
project resulted in the development of three
DNA biochips for rapidly screening
resistant genes in disease-causing bacteria.
The antibiotic-resistant bacterium
Clostridium difficile, covered in the
ANTIRESDEV project, was not among the
seven bacteria covered in the latest report
from the World Health Organisation. Nord
explains: “WHO is an international body
and looks at the very poor developing
countries as well as at the developed
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countries. Clostridium difficile is a
problem for the rich countries. It is a kind
of side effect of antibiotic treatment in
compromised patients. These patients are
mostly elderly, rather sick and often have
other diseases. When you treat them with
an antibiotic which changes the intestinal
microflora, then colonisation with
Clostridium difficile can result in a serious
infection.”
Nord also outlined his advice on how
antibiotic resistance can be mitigated or
prevented. “Hygiene is the most
important action to prevent infections,”
he says. “Special hand hygiene procedures
are the most important. Also;
antimicrobial agents used for cleaning
and treatment of infections have to be
used in the correct way.”
The WHO has called for coordinated
action as a result of the report to minimise
the spread of antimicrobial resistance.
However, there is a problem in many

countries that effective infection control
is no longer in place. Nord explains: “In
Scandinavian countries, which are small,
we have few patients with complicated
infections. However, we have many
tourists travelling from Sweden to other
countries, especially Asia. They will be
colonised with resistant bacteria when
they are there. Although they will not
develop infections themselves, they can
spread it when they come back.”
To increase prevention, the rapid
screening biochips created by the
ANTIRESDEV project could be introduced
in clinics if certain barriers are overcome,
such as cost. “One of the problems in
laboratory medicine nowadays is
economy,” Nord says. “You can do it from
the scientific point of view. That is not a
problem. But in general the prices for
molecular biological tests are still high.”
The WHO report will be critical in raising
awareness of this issue.
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IERC is open for business
The International Energy Research
Centre (IERC) held its third annual conference
at the beginning of May. Executive Director
Tony Day announced a new intellectual
property agreement framework that will make
the centre a more compelling proposition for
energy stakeholders to join and he declared it
was “open for business”. The organisation seeks
international collaboration and cooperation
between academia and industry in an effort to
improve energy efficiency, lower C02 emissions
and drive down energy costs. The Minister for
Research and Innovation Seán Sherlock TD
called the IERC a “vital stakeholder model” that

In brief
Kazakhstan launches
first satellite

brings academia, industry and government
together. “Industry will come to academia
to look for new ideas and this is backed by
government, which will maximise the impact of
the research,” he said. “This will help us reduce
energy consumption and drive down costs –
and so far we’ve seen evidence from the IERC
of costs coming down by up to 15 per cent.”
See page 97 for an overview of the IERC event.

IMAGE SPOTLIGHT

On the 29th of April Kazakhstan
launched its first satellite - KazEOSat-1
- from a European launch complex,
located at Kourou, French Guiana.
Built by Airbus Defence and Space, the
satellite was part of an agreement with
Airbus that also included the training
of up to 60 Kazakh satellite controllers
and engineers. The satellite will be used
to monitor the Earth, compiling data on
agricultural and natural resources. It will
be able to assist rescue workers during
disasters and create maps of changing
conditions on the Earth’s surface.

European seafloor reveals
marine litter problem

© 2014 Ohl et al. Photo: B. Schurian, MfN.

A major new seafloor study has
revealed that human litter can be
found at even the deepest ocean
depths. The study, conducted by the
Mapping the Deep Project (Plymouth
University) and the HERMIONE
Project (National Oceanography
Centre, Southampton) has found
bottles, bags, fishing nets and other
rubbish from the continental shelf
of Europe to the Mid-Atlantic Ridge,
2,000 kilometres from land. This litter
can be mistaken for food and eaten
by animals or entangle coral and
fish -- a process known as “ghost
fishing.”

European bison to be
released into wild

Magical moniker for a wasp
A cockroach paralysing species of
wasp, native to Thailand, has found
itself with a magical new name after
visitors to Berlin’s Natural History
Museum voted to rename it. Beating
such choices as A. mon, A.bicolor and
A.plagiator, Ampulex dementor was the
winning title. The museum’s description
of the name reads, “The species name
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refers to the dementors, which are
fictional characters appearing from
Harry Potter books. Dementors are
magical beings, which can consume a
person’s soul, leaving their victims as
an empty but functional body without
personality or emotions. The name is
an allusion to the docility of the
paralysed cockroach.”

The Royal Zoological Society of
Scotland (RZSS) has announced that
they have released seven female
bison into the wild at the Vanatori
Neamt Nature Park in Romania.
The bison will spend several weeks
becoming acclimatised in a large
enclosure before they are released.
Bison officially became extinct in the
wild in Europe in 1927, but captive
breeding programs are trying to
bring them back. In 2012 the wild
bison population reached 3,000
individuals. To find out more see
www.rewildingeurope.com

11

R&D Insight

SEED review

USEFIL

http://www.seedresearchlibrary.com/
ict-research-projects/201/usefil-smartenvironments-

T

he USEFIL project addresses the gap between
technological research advances and the practical
needs of elderly people. The project will develop
advanced but affordable in-home unobtrusive monitoring
and web communication solutions. More specifically,
USEFIL uses low cost “off-the-shelf” technology to
develop immediately applicable services that assist the
elderly in maintaining their independence.
The user-friendly interfaces created by the project
are accessible via Web TV or Slate Tablet PC, or even
through a smart phone. These enable elderly people
to identify their mental and health evolution and
give them access to their measured parameters. The
project exploits everyday consumer electronics and
the web to provide a closed loop approach that
involves elderly people, friends, family members,
medical professionals and carers in the same flow.
The applications, services and systems created by
the project will substantially reduce costs while
lessening the need for hospitalisation through
improved health management and treatment. The
services will be able to provide a precise assessment of
health status and enable elderly people to stay
independent in their residencies. Furthermore, the
project provides guidelines for developers and a
platform to generate applications for the ageing
population, thus reducing the cost governments spend
on generating ICT services for the ageing community.
The USEFIL project will have a wide impact at
European level by fostering the development of a
European Strategy for integrated care and
independent living solutions.
The SEED Research Library (www.seedresearchlibrary.
com) is the publishing portal for SEED, Insight’s very own
platform for hosting interactive multi-media content as
an effective and affordable form of dissemination for
projects. If you would like your project to appear in the
SEED Research Library, please contact Sam Davis on +44
(0)1172033120 or sam@ipl.eu.com
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Former potash mine to
help find life on Mars

A

former potash mine on the
edge of the North York
Moors national park is to be
used to find out if the planet
Mars could support life.
Twenty scientists from the new
European Space exploration programme
MASE (Mars Analogues for Space
Exploration) will use the Boulby mine
and underground laboratory as a test bed
to investigate how life adapts to Marslife environments.
At 1.3 kilometres deep, Boulby mimics
the deep subsurface environments found
on Mars and will be used by MASE
scientists to test instruments that might
be able to detect living or long-dead
Martian
microbial
life
hidden
underground. Professor Charles Cockell,
scientific co-ordinator of the project,
said, “if we want to successfully explore
Mars, we need to go to Mars-like places
on Earth. The deep, dark environment of

Boulby mine is
the ideal place
to understand
underground life
and test space
technologies for the
exploration of Mars. In the process, we
hope to aid the transfer of high
technology from space exploration to
safe, effective mining.” Currently,
assessing the habitability of Mars is
difficult as there is little known about
the combined effects of stresses like salt
and low temperatures that would have
been relevant to early Mars.
MASE is a collaborative research
project supported for four years (20142017) by FP7. The UK centre
scientifically
coordinates
the
programme for astrobiology.
You can find out more about MASE at
http://mase.esf.org/

Self-healing plastic takes

inspiration from blood
Scott White at the
University of Illinois
at Urbana-Champaign
and his colleagues have
developed a new polymer
that ‘heals itself’. Inspired
by the way that animals
and plants heal wounds,
the polymer contains a
network of capillaries that
deliver healing chemicals
to damaged areas. In 2001
White’s team developed
one of the first versions of
this material but it could
only heal microscopic
cracks. Now the polymer
automatically patches
holes 3cm wide – 100 times
bigger than before. The
first applications of this

technology would be objects
in remote locations that are
currently difficult to repair
such as spacecraft or drilling
equipment at the bottom
of deep wells. The polymer
could also be used by the
military to create selfhealing shields. Eventually
the very same technology
could become the
mainstream and be used to
fix everything from cracked
pipes to car bonnets, from
broken electronic chips in
laptops to tennis rackets. In
the future there may well
be a commercially available
smartphone that fixes its
own screen. The possibilities
are endless.
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A spider from the same family as the new discovery

New lineage of spiders
A group of experts from the University
of Barcelona (UB) has described a new
endemic lineage of spider. From the genus
Loxosceles - a group of arachnids globally
distributed which can cause quite severe
bites – these spiders are found in the
Canary Islands.
There are more than 107 species of the
genus Loxosceles distributed all over the
world, particularly in Africa and America.
They are small and brown spiders, active at
night, with three pairs of eyes distributed
in a triangle form. Loxosceles species are
medically significant since, in some cases,
their bite may cause different severe effects.

“Loxosceles spiders are naturally nonaggressive”, points out Professor Carles
Ribera, expert on systematics and animal
phylogeny and member of the Research
Group on Zoological Systematics and
Evolution of UB. “In some extreme
cases, Loxosceles bite may cause serious
loxoscelism conditions for its venom
component toxicity, which has necrotic and
haemolytic effects.”
Loxosceles rufescens is the only species
known to date in the Canary Islands. The new
endemic Loxosceles group —which shows
great diversification— extends the catalogue
of arthropod biodiversity in this isolated area.

UB experts have analysed Loxosceles
diversification patterns and colonization
pathways across the Canary Islands. By
applying molecular phylogenetic techniques,
they have determined the evolution of
Loxosceles spiders in the Canary Islands.
Biogeographical studies carried out by the
research group in the Canary Islands can
be used in other ecological systems. “These
studies contribute to improve scientific
knowledge on natural ecosystems and provide
new perspectives to solve problems related to
ecology, management, conservation biology
and the impact of non-native species on local
populations,” states Ribera.

Voice-care®: a new low-cost device
Politecnico di Torino have
a produced a new device for voice
monitoring. The technology will monitor
voice professionals as well as track vocal
changes caused by chronic diseases and
physical or psychological stress.
Functional dysphonia is vocal damage
caused by an excessive effort or misuse of
the voice, a condition feared by professional
singers and actors. The problem is more
common than thought. The intervention
of specialists, such as speech therapists or
phoniatricians, usually occurs when the
dysphonia is already chronic and the risk
of compromising the voice permanently is
high.
The Voice-Care® device is essentially made
up of a contact microphone and a small
data-processing unit. It has been developed
thanks to a joint project between Prof.
Alessio Carullo (Department of Electronics
and Telecommunications) and Prof. Arianna
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Astolfi (Department of Energy) at the
Politecnico di Torino. The simple low-cost
device has sophisticated functionalities and
is able to store a large amount of reliable
data to provide an objective estimation of
the stress the vocal folds are subjected to.
Specific tests have shown the effectiveness
of the device in highlighting improvements

in the use of voice by teachers after an
acoustic intervention in school environments.
The device opens the possibility of analysing
time intervals. A particular feature is the
traceability assurance of the obtained
measurements, thanks to the implementation
of suitable calibration procedures for each
of the estimated parameters. Furthermore,
its low cost could offer the possibility
of performing extensive experimental
campaigns.
Another possible application is the diagnosis
of vocal apparatus diseases. A cooperation
has been set up between the present research
group and the group of Ear Nose and Throat
specialists of the Dept. of Surgical Sciences at
the University of Turin, which is coordinated
by Prof. Giancarlo Pecorari. The device is
available to public and private organisations
for possible collaborations, with the aim of
conducting experimental campaigns that
involve categories at risk to vocal diseases.
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DNA tool may literally
‘shine light’ on cancer

B

ioengineers based at the University of
Rome Tor Vergata and the University
of Montreal have used DNA to
develop a tool that detects and reacts
to chemical changes caused by cancer cells.
One day this tool could be used to deliver drugs
to tumour cells.
The nanosensor measures pH variations at the
nanoscale – determining how acidic (a higher pH

level) or alkaline (a lower pH level) it is. Many
biomolecules, such as enzymes and proteins, are
strongly regulated by small pH changes. These
changes in turn affect biological activities such
as enzyme catalysis, protein assembly,
membrane function and cell death. There is also
a strong relation between cancer and pH.
Cancer cells often display a lower pH
compared to normal cells: the pH level inside

cancer cells is higher than it is outside. “In
living organisms, these small pH changes
typically occur in tiny areas measuring only
few hundred nanometers,” says senior author
Prof. Francesco Ricci. “Developing sensors or
nanomachines that can measure pH changes at
this scale should prove of utility for several
applications in the fields of in-vivo imaging,
clinical diagnostics and drug-delivery.”
Senior author Prof. Vallée-Bélisle comments;
“DNA represents an ideal material to build
sensors or nanomachines at the nanometer
scale. By taking advantage of a specific DNA
sequences that form pH-sensitive triple helix,
we have designed a versatile nanosensor that
can be programmed to fluoresce only at specific
pH values.” Fluorescence is the emission of
radiation, including visible light, caused by an
exchange of energy. “This programming ability
represents a key feature for clinical applications
– we can design a specific sensor to send a
fluorescent signal only when the pH reaches a
specific value which is, for example,
characteristic of a specific disease,” adds first
author Andrea Idili.
In the future, this recently patented
nanotechnology may also find applications in
the development of novel drug-delivery
platforms that release chemio-therapeutic drugs
only in the viscinity of tumor cells.

New marine research station for the island of Utö
A unique marine research station is near
completion on the island of Utö, Finland.
The station will produce year-round real
time research information from the sea, the
surface, and the air as a joint project of the
Meteorological Institute and the Environment
Institute.
The station will have a comprehensive
array of equipment, some new devices and
many permanently installed in the sea in
Finland for the first time. Head of Group at
the Finnish Meteorological Institute, Lauri
Laakso comments: “The Baltic Sea is a small
and shallow peripheral sea which functions
differently from the oceans. There is seasonal
and regional variation in the carbon dioxide
content of the Baltic. Depending on the time
and place, it can be either a sink or source of
carbon dioxide. Factors affecting the carbon
balance of the Baltic Sea include the sea’s
biological processes, temperature, nutrients,
and the ice cover. Understanding the whole
requires a wide array of measurements.”
Timo Tamminen, research professor at the
Finnish Meteorological Institute, leads the
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new Finnish marine research consortium
FINMARI. He says, “The Utö station is a
multidisciplinary flagship of Finnish marine
research, which brings top-level knowledge of
the key research institutes and universities to
the same measuring platform.”
He continues, “Detailed research on
the interactions between the sea and
atmosphere is necessary for the production
of more precise climate change forecasts,
because half of the binding of carbon takes
place in the marine ecosystem.”
Measurements are already being made
at Utö of atmospheric particulates,
greenhouse gas content, currents in the

lower atmosphere, as well as maritime
weather characteristics such as wind,
temperature, and visibility.
The Finnish Meteorological Institute is
building the station and infrastructure,
and is responsible for the physics and
the measuring equipment. The Finnish
Environment Institute SYKE is responsible
for biological measurements. Also taking
part are the Defence Forces, the Universities
of Turku and Helsinki, the Finnish Transport
Agency, the Southwest Finland Centre for
Economic Development, Transport and the
Environment, and a number of maritime
enterprises.
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R&D Insight
“A person using ‘Flow
machine’ can decide to
compose blues in the style of
Charlie Parker but to have all
the notes different”

In brief
Air pollution big risk
to public health
According to information released by
the World Health Organisation (WHO)
in May, only 12% of the 1600 cities in
its Urban Air Quality database comply
with air quality guideline levels. WHO
also found that roughly half of the
urban population it monitors is being
exposed to air pollution that is 2.5
times the level they recommend and
estimated that outdoor air pollution
was responsible for the deaths of 3.7
million people under the age of 60
in 2012. For more on air pollution
see: http://www.who.int/phe/health_
topics/outdoorair/databases/cities/en/

Graphene’s electronic
properties modified

Machines:
the new
composers?

F

rench researcher Dr François Pachet
has always been fascinated by the
mystery of how great musicians
manage to create iconic and
addictive melodies. Thanks to his ERC
Advanced Grant, Pachet and his team are
working
on
a
software
package,
‘FlowMachines’, which will help musicians
or writers to explore the magic of creativity
and compose new music.
The idea behind the project is that when you
want to create something different, you need to
invent your own style. “New things usually
come from taking existing styles and adding a
new element; a chord sequence, a new rhyme or
a different rhythm for instance,” explains
Pachet. ‘FlowMachines’ is a computer-based
compositional tool that makes developing

www.projectsmagazine.eu.com

individual style easier. Working with
sequential data, the tool produces a string of
data to form a corpus.
“We add into the corpus new ideas, which
we call constraints. It means that a person
using the ‘Flow machine’ can decide to
compose blues in the style of Charlie Parker
but to have all the notes different,” says
Pachet.
Thanks to the ‘Flow machine’, the
constraints are added digitally and the
user can quickly see the result and decide
whether the musical phrase is what he had
in mind. If it is not, they can alter the
constraints. The researcher concludes,
“The trick of this project, in a positive way,
is to turn the creativity question into a
mathematical problem.”

A Manchester University team led by
Andre Geim and Kostya Novoselov
has discovered a new way of
modifying the electronic properties
of graphene. This team has shown
that when graphene is grown on a
hexagonal substrate, a small change
in its crystal structure causes a gap
to open in the material’s electron
energy band. Graphene grown in this
way can also exist in an alternative
structure with a much smaller band
gap. This discovery could lead to new
ways of controlling the electronic
properties of graphene-based devices.

Schulz vows to tackle
gender pay gap
Martin Schulz declared in his election
programme that the gender pay gap
would be a priority in the EU if he
became the next president of the
European Commission. “If my son gets
a job, he gets 15% more salary than
my daughter. This is a shame,” Schulz
told a press conference in Brussels,
“Addressing the gender pay gap,
which is a dramatic one in Europe,
should be an initiative of the next
commission. It is a high priority,”
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FEATURE

A visionary
approach to optics
Professor Barbara Pierscionek is the Associate Dean of Research and Enterprise at Kingston University
in the UK. She manages research programmes across a broad range of subjects, something that adds
an interdisciplinary facet to her own work looking at the human lens and, in particular, the causes of
cataracts and optical image quality. Her work is also focused on improving the design of implant lenses
by understanding exactly how the natural lens is built, how it functions and every aspect of its makeup
from a biological, biochemical, engineering, mathematical and mechanical viewpoint. Here she talks
to Projects about this work and about how her approach also throws up some surprising results

P

rofessor Barbara Pierscionek is the Associate Dean of
Research and Enterprise at Kingston University in the
UK. As such, she manages research programmes across a
broad range of subjects, from pharmacology and life
sciences through to mathematics, computing, geology,
geography and even into the engineering schools with mechanical
aerospace and civil engineering. While this is, of course, an enormous
variety of disciplines and subjects to manage, Professor Pierscionek’s
focus is consistent throughout them all. Her job, she says, is to ensure
that while her teams are doing excellent research, they are also
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writing good papers, bringing in grants and promoting enterprise.
Promoting enterprise is important to most research institutions
and with research funders placing increasing emphasis on
demonstrating impact, it is little wonder that universities are
looking at applied research and applied science as an increasingly
important aspect of their research focus.
“We are fortunate here at Kingston that we have had a longstanding track record in applied research and applied science,
which is vitally important for the UK government’s agenda on
impact,” explains Professor Pierscionek. “We are particularly well
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placed for that, especially in the fields of engineering and the
study. “Because of the size and structure of the eye,” she
sciences. As with many of our academics, I can bring a real
explains, “it would need a high refractive index to do the
interdisciplinarity to my work, which, I believe, makes it much more
bending needed to get the light to the retina and if it were a
useful in the real world.”
uniform index lens, it would be ver y solid and rigid.
Professor Pierscionek’s research is in vision science and her
By having a refractive index gradient,” she
predominant focus is on the human lens, in particular
continues, “the bending is incremental
the causes of cataracts and optical image quality.
and the human lens achieves the
Such is the nature of her approach, however,
same amount of power for a
that the work is also focusing on improving
lower density, allowing the
the design of implant lenses, which are
lens to be more pliable. This
used to replace the biological lens when a
density gradient is also
cataract develops. This is done by
better for optical quality.
understanding exactly how the natural
With a refractive index
lens is built, how it functions and
gradient, the light rays
every aspect of its makeup from a
focus in one place,
biological, biochemical, engineering,
avoiding distortions.
mathematical
and
mechanical
“The eye lens is very
viewpoint. She is also examining
sophisticated in that sense,
ways in which the home environment
but this complexity is
can be improved for the visually
created by the proteins and
impaired, as well as novel ideas to help
this is the whole point; the
Ba
prevent premature sight deterioration. It is a
proteins’
density and distribution
a
hr
arb
am
wide portfolio.
create the refractive index gradient
B
r
i, D
sso
r De
In the modern research landscape, this
and no one has really understood how
rofe
metr
P
d
ios Venetsanos an
interdisciplinarity is encouraged by funding bodies that
that all works – and if we did, we could
understand the advantage of approaching a problem from a
produce better implant lenses.”
number of different angles. This was not always the case, however.
One of the current projects that Professor Pierscionek leads, which
Professor Pierscionek’s original work on the human lens and the
is funded by Fight for Sight and has a co-investigator at Cardiff
causes of cataracts came at a time when the use of animal models
University, is looking at improving implant lens design, using her
was becoming more popular. She reasoned that work on certain
early experimental work as a basis. As she explains, there is no cure
animal eyes had little relevance to optics of the human eye, instead
for cataracts so lens replacement is currently the only treatment.
choosing to study every aspect of the lens itself, from the structural
This is of vital importance as people are living longer and cataracts
proteins that compose it to the optical properties it possesses.
are associated with the ageing process. Part of the experimental
“I was using laser ray tracing, and that allowed us to see how light
work for this project is conducted in Japan at the most advanced
travelled through the lens,” she recounts. “This also required some
synchrotron facility in the world, the SPring-8 synchrotron.
complex mathematics to calculate the refractive index, so my PhD
Professor Pierscionek and her team travel to Japan to undertake
ended up being a hybrid of biochemistry and mathematics. It was
novel experiments on the refractive index and protein density in
doing this that helped me to realise that a balance of knowledge is
human eye lenses. Together with Japanese colleagues they are the
essential to understanding a problem in its entirety. A given
hypothesis can make sense in one area but not in another. That is
why when studying the human lens, you need to understand the
physics, the optics, the biochemistry, and even the biomechanics
and engineering, to appreciate the lens’ ability to refract, change
shape and provide the eye with sufficient image quality.”
After finishing her PhD at the University of Melbourne in
Australia, Professor Pierscionek was the youngest scientist to be
granted a very prestigious National Health and Medical Research
(NHMRC) fellowship, allowing her to set up an independent research
programme looking into the refractive index of the human lens. The
refractive index determines how light moves through a substance,
and is created by the density of that substance. In materials such as
water or glass this is easily calculated, as the refractive index is
uniform throughout. However, the refractive index of the human
lens changes with every few cell layers, giving it a gradient of
refractive index that is much harder to ascertain mathematically. “I
developed a method that uses optical fibre probes to measure the
Refractive index measurements used to simulate lens contours
refractive index at different points throughout the lens,” explains
(A) compared with clinical images and from live eyes (B, C).
Professor Pierscionek. “I was able to use these measurements to gain
These results have been used to predict the structure of the live
a better understanding of how light travels through it.”
lens, which can help with the design of new intraocular implants.
The graduated nature of refractive index in the human lens
These images come from a scientific paper that was published in
has been central to Professor Pierscionek’s work since that early
Experimental Eye Research in July 2014
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SPring 8 Synchrotron, Japan

first group in the world to conduct such research. Understanding
“We know broadly that the lens alters the focus of the eye due to
the way proteins impact on the refractive index is only one part of
the action of a muscle that goes around the inside of the eye and is
this story. Another aspect is the way the lens changes shape when
attached to the lens with some very fine fibres. As that muscle
focusing and here Professor Pierscionek reasons a mechanical
moves forward and backwards, it either releases pressure on the lens
understanding of the lens is absolutely crucial.
and makes it rounder or pulls it and stretches it making it thinner.
“The simple fact is,” she explains, “that when you change your
“It was believed that between the ages of 60 and 70, that muscle
focus, from near to far for example, your lens is changing shape. If
would get old and stop acting, but researchers in Sweden discovered
it is changing shape then it is changing the way it is distributing its
that the muscle is quite strong until the age of 60 so now we believe
proteins, and thus changing its refractive index.
that the answer to mimicking the changing shape of the lens does
“This was exciting for us,” she continues, “which is why years ago
not lie with the muscle – it must be with the lens itself.
I moved my NHMRC fellowship to an engineering department
“We know that as we get older, the lens gets harder,
because I wanted to stretch lenses to see how the change
stiffer and, perhaps most importantly, larger.
in shape affects the optics. I knew that I could not
When something is larger it is harder to
physically build an instrument myself, even
change. A heavier, bulkier organ will take
People remain in front
though I had designed it, and needed the
more force to stretch and as we get older,
of computers for eight
expertise of engineers to help me.”
the muscle does not have that extra
Some many years on, Professor Pierscionek
force. Another problem for the older
hours a day...
still works closely with engineers using
lens is that while it gets larger with age,
sophisticated modelling tools like Finite
the eyeball does not change at all, so
Element Analysis (FEA). Engineers have used
you have a bigger, bulkier lens in an
this modelling technique for designing
eyeball that has stopped growing and
require their first pair of
everything from cars and planes to kitchen
that
restricts the space the lens has,
glasses in their 20s
appliances, but biologists had not been aware of it
making
it harder to change shape.”
and 30s
until relatively recently. Professor Pierscionek and
For Professor Pierscionek, the ultimate goal
her team started to build computer-based models in
is to be able to produce an implant lens that is
which material properties could be measured to monitor
not only optically perfect but one that can change
their shape changing. By observing where the stresses and strains
shape for different focal points. As her extensive work over
were and what changes occured, the team was able to compare that
many years has proved, however, this is optically and mechanically
data with what clinicians observe in the clinic, in a real eye. “It
a challenging task. She is confident, though, that by tackling this
complements the experimental work involved in stretching a lens
issue from a number of different angles, answers to the fundamental
physically,” adds Professor Pierscionek.
questions will become clearer. She sums this up neatly: “Once you
Of course, the big challenge for Professor Pierscionek and other
start working on one project, other questions start to emerge.”
research teams working on the eye lens, is to develop the “holy
It is little wonder, therefore, why Professor Pierscionek continues
grail” of an implant lens that can change shape to focus. “Despite
her research from this standpoint, seemingly as fascinated by the
ever increased understanding of the structure and function of the
way different disciplines impact on one topic as she is at reaching
lens, we still do not understand exactly how the lens changes
her research goals. In fact, it is why she believes she obtained the
shape,” she explains.
job at Kingston University in the first place. “I could speak the
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language of engineers, mathematicians and scientists. I had worked visual impairment using new technology in the home environment.
with computer scientists. I have worked in medical and engineering
Professor Pierscionek is unlikely to stop where she is presently. She
departments, constructed models with engineers and worked in believes there is a great deal of work needed to prevent the onset of
science labs with cells and proteins. Knowledge of such a vast range cataracts and other visual impairments in people at a much younger
of disciplines is quite unique in academia.”
age than we have done historically.
There is a flip side to this, as Professor Pierscionek freely admits.
“We are now facing a complete sea change in how we understand
It also means, she believes, that interdisciplinary scientists still the eye,” she explains. Previously it was thought that the eyeball
do not receive the same recognition that those with a more grows until the age of 12 and thereafter nothing changes at all, apart
singular approach to research receive. “My approach is not from the lens that keeps growing. Becoming short sighted was
popular,” she says. “I have not had credit for all my ideas. I’ve also therefore thought to be determined at a young age. With the advent
been told I’m before my time and warned to be careful with that of electronic games and computers requiring viewing over short
but I have always followed my curiosity and where the next distances, people are showing signs of short sightedness in their 20s
experiment leads me. I think if you have expertise in only one to 40s, suggesting the eye is actually very adaptive.
area you can be limited and a little exposed when ideas in a given
“People remain in front of computers for eight hours a day and
area become obsolete.”
they require their first pair of glasses in their 20s and 30s. Something
While this may be a controversial opinion, it does not faze is happening with the way the musculature is adapting, which
Professor Pierscionek and she explains why she has adopted this means it is affecting the whole eyeball.”
approach: “I have a lot of techniques under my
Professor Pierscionek and her team are
belt and have learnt that these fit into different
currently building mechanical models not
areas of scientific research so all that I am
only of the lens but also of the whole eyeball
really doing is adapting my skill base to
and looking at how the lens and muscle
different areas and I believe this leads to more
action is affecting the eyeball. “What we
“I’m interested in how
relevant results.
would like to do is create a system that can
artists see things, the
“I read a lot, and I am very interested in
allow muscle relaxation with near work. It is
different areas of learning. For example, I’m
early days.”
impressionists in
interested in how artists see things, the
Early days or not, this work seems to
particular. A number of
impressionists in particular. A number of
characterise Professor Pierscionek’s approach
them had cataracts
them had cataracts towards the end of their
to her research. She quickly identifies a
lives and they painted through cataracts,
problem and then looks at how to solve that
towards the end of their
which is intriguing. That tells us a lot about
problem from a variety of angles, using as
lives and they painted
what the patient sees. You would be surprised
many disciplines as she feels will help the
at how much good vision there is in the
through cataracts, which cause. It is a refreshing approach and one that
cloudy medium if you can optimise it. If you
she hopes will improve the quality of people’s
is intriguing”
can get the right light variables, the right
lives. But she also believes that while this sort
colours and contrast, then you can still make
of research has an obvious and positive
the best of that eye.”
impact, a lot more work will be needed in terms of education and
Professor Pierscionek certainly keeps busy applying this involving people in all aspects of their health from an early age.
approach to a great variety of work. One project that particularly
“People need to be more aware of their vision and being able to
excites her at the moment is one funded by the EC through the help themselves,” she explains. “I would like to see more
Ambient Assisted Living (AAL) programme. The work focuses on interventions happening at an earlier stage. I would like to see eye
how frail and elderly people, some of whom may have visual care practitioners being able to advise people about gadgets for
impairment, live independently. As Professor Pierscionek sees it, training the eyes, for the prevention of myopia and about dietary
this all comes back again to the ageing of the eye and the problems supplements that can slow down the development of cataracts.
associated with it. Again, the project brings together a variety of
“I think that we should be pushing towards research that looks at
disciplines and approaches looking at optimising the home the prevention and extension of good quality living,” she continues.
environment for people with impairments, enabling them to stay “People are living longer and chronic diseases are on the rise so
in the home for longer.
people are living longer with disease. This has a significant impact,
“We are building a smart home at Kingston University and I am and not only in terms of cost to the healthcare system.
working with electronic engineers and computer scientists, as well
“In terms of my work, and this is the good news, the lens contains
as with experts in cognition and mental health,” she explains. “I proteins that were synthesised at different times of life offering a
am personally interested in how people with visual impairments chronological record of changes with age. In the lens we can see
manage in the home, because if you change the light and the way changes that occur with the onset of diabetes and possibly even
the light falls on the walls, it can make a lot of difference. You can chronic disease. If we can identify the changes in the lens that are
make a home far more accessible for somebody with restricted indicative of early chronic disease, we may be able to put in
eyesight or cognitive impairment, and we need to look at these preventative measures and retard the process. I would like to see the
ideas more closely.”
lens used more as a monitor of ageing.”
These two aspects of Professor Pierscionek’s work do, of course,
This systemic approach to disease is fundamental to Professor
dovetail nicely together. On the one hand, she is looking to improve Pierscionek’s work. “It is about looking at the human being
people’s sight by optimising the quality of replacement lenses for holistically; the lens is within an eye, and as the eye changes it
those with cataracts. Meanwhile, where sight cannot be improved, offers us a unique window into disease. That holistic link is
her work is focused on making the environment better for those with something we should be exploiting.”
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William Davis conducts a quick-fire
question and answer session with
Krista Kiuru, the Minister of Education,
Science and Communications in Finland.
As a teacher herself, Kiuru is passionate
about the far-reaching education
reforms in Finland that will ensure the
country’s continued success in research
and innovation. She is also convinced
that through actively promoting
collaboration between the public and
private sectors, and ensuring funding is
in place to make this attractive for both,
Finland will maintain its position at the
top of global research league tables

Finland
On track to being the
most competent
nation in the world
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Q&A
Krista Kiuru

William Davis: Finland has consistently spent
more, as a percentage of its GDP, on R&D than any
other EU country. What motivates that commitment
to research?
Krista Kiuru: As a small, export-driven country
the success of Finland is based on the competence
and knowledge of its citizens, industry and
society. Research, innovation and high levels of
competence are the basis for the strengthening of
the national economy and support our vibrant
industrial structure.
Both public and private R&D funding are very
important when major changes in sectors such as
mobile and electronic technology, the transformation
of the traditional smoke stack industries such as pulp
production and the establishment of new types of
technology in many new areas all change rapidly and
impact on our economic structure. We need to adapt
to those changes and this requires investment.
WD: Finland also has more scientists and
engineers per million of population than any
other country in Europe. Why do you think that is
and how do you encourage young people to take
up a career in these disciplines?
KK: R&D is very important for the development of
our country and therefore we need a high number
of scientists to carry out the work. Furthermore,
our economy is very much driven by the
electronics, metal, forestry and chemistry
industries, which explains the high level of
engineers we have in the country.
Finland has recently reformed the doctoral
education system, which enhances both the
academic and financial support for our students.
The career planning options include four-level
career systems and universities have also
increased the number of tenure track posts in their
staffing strategies.
WD: How is your ministry helping to promote
cross-sectoral cooperation in research and what
benefits does this deliver?
KK: The public funding system in Finland has
supported this aim for a long time. For instance, in
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order to receive funding from the Finnish Funding
Agency for Innovation, research organisations must
collaborate with the private sector. Recently, the
Government approved a resolution on the
comprehensive reform of state research institutes
and how research funding is to be implemented in
2014–2017. In addition to the establishment of this
new strategic research funding instrument and the
merging of two research institutes with the University
of Helsinki, the resolution has also given the Ministry
of Education and Culture the role of coordinating and
enhancing cross-sectoral cooperation between
higher education institutes and state research
institutes over the four-year period. Actions include
enhancing the joint use of research infrastructures
and open science, sharing best practices and the
identification of legal, financial and other issues that
may prevent closer collaboration.

“Finland has recently
reformed the doctoral
education system, which
enhances both the
academic and financial
support for our students”
WD: In what areas of research do you think Finland
excels and why do you think that is?
KK: Finland excels in many areas of research such
as in mobile and programme computing, clean
tech, bioscience, natural sciences, medicine and
health. We also excel in technologies in special
environments such as cold technology.
For a small country, with the freedom of research
guaranteed by our constitution, it is only natural
that the origins of many of the scientific strengths of
Finland have originated from the interest of our
researchers and grown over the generations into a
strong tradition.
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“Finland excels in many areas
of research such as in
mobile- and programme
computing, clean tech,
bioscience, natural sciences,
medicine and health”
WD: Do you think Finnish investment has been
too focused on applied research and not enough
on basic research? If success in applied research
is largely based on good results from basic
research, how will you correct this bias to
achieve continued success?
KK: There is no point in trying to impose basic,
applied or commercialised research too strictly. Out
of the total of two billion euros of annual public
R&D&I funding, a significant amount is used for
basic research in universities and by all research
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organisations, which compete for funding from the
Academy of Finland. Applied research is funded
especially by innovation centre Tekes and through
basic funding from the state research institutes.
WD: Finally, what is your vision for the future
in terms of science and education in Finland and
what lessons do you think other countries in
Europe can learn from your country?
KK: In Finland, a step-by-step process has been
followed that includes a new generation of
university systems and the renewal of the
polytechnics sector. The state research institutes
have also been reformed.
Simultaneously, through public funding,
incentives have been developed to enhance
strategic thinking, raise the profiles of the
institutions and foster collaboration and work
sharing between different types of organisations.
Increased
national
and
international
collaboration, the increased impact of research on
society, better profiling of higher education
institutions and a more efficient science and
education system will all be key tools in achieving
the government target of Finland becoming the
most competent nation in the world by 2020.
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Finland and science

the perfect match

According to a far-reaching
report commissioned by the
Ministry of Education and Culture
in Finland, Finns have a high
trust in science, believing as
well that science and research
in their country is of a very high
standard. Projects Magazine
presents a summary of this
Finnish Science Barometer,
concluding that Finland is
well positioned to maintain
its position as one of Europe’s
leading innovation nations
24
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inland is one of the world’s leading
investors
in
knowledge-based
competence and as a foundation for this
continued commitment aims to increase
the overall standard of education.
Research is seen as the bedrock of
knowledge and know-how, in turn promoting
sustainable economic growth and material welfare.
Finland invests about 3.7 per cent of its GDP in
research and development, a total sum of
approximately seven billion euros. This is one of the
highest investment percentages in the world and out
of this, the private business sector accounts for
approximately 70 per cent, with higher education and
the rest of the public sector making up the remaining
30 per cent. Some 80,000 people work in research and
development, more than a third of whom are women.
The principal elements in the Finnish research and
innovation system are education, research and product
development, coupled with a knowledge-intensive
enterprise culture and an all-pervading interest in
broad-based international cooperation. To strengthen
this innovation system in the long term, Finland has
set out to develop its education, science and technology
policies - and the results of this are already clear to see.
Finland has consistently been rated in international
comparisons as a model country in terms of reading
and comprehension skills. Increasing emphasis has
now been placed on the need to develop scientific
reading abilities, with responsibility seen to lie with
the scientific community, the school system and the
whole of society.
This society-wide interest in science was evident in
a survey conducted by the Ministry of Education and
Culture when compiling the recent Finnish Science
Barometer report. Two out of three said that they
follow science, research and technology-related issues
with great interest. Of course, these numbers also need
to be viewed in light of the fact that science is a boardbased phenomenon; much like history, essentially it
covers all walks of life. Be that as it may, the level of
interest in science is remarkably high.
Comparing the results of this recent survey with the
findings from a similar survey conducted three years
ago shows that the percentage of respondents
interested in science has increased by eight per cent
but the respondents’ level of interest in the different
fields of science has remained almost unchanged. Top
of the list is general interest in scientific development,
new research findings and inventions, which the
majority of Finns (70 per cent) report as having.
The respondents find medicine the most interesting
field of science. More than two-thirds state that they
follow progress in medicine, such as the development
of new drugs and treatments, perhaps natural since
medicine can be viewed as the field of science which
is closest to people’s personal lives. Research findings
related to the state of the environment are a close
second (66 per cent). Slightly less interest is paid to
historical and cultural research (47 per cent),
computers, IT and the Internet (47 per cent), and
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genetic research and biotechnology (45 per cent).
Based on the responses, the least interesting field of
science is space research (36 per cent).
Policies and funding issues related to science are
deemed the least interesting category of all scientific
themes (24 per cent), because despite being important
to the scientific community, the general public
understandably has difficulty in forming an opinion
on what is quite an abstract issue. The global
competitiveness of Finnish science is deemed
people work in research interesting by more than a third of the respondents
and development, more (36 per cent).
Women have more interest in medicine and genetics
than men, while men are more interested in IT and
of whom are women space research than women. Interest in all kinds of
new inventions and research findings also seems to
be more characteristic of men than women. Progress
in medicine is widely followed by all population
groups. Unlike other fields of science, it even appeals
to population groups that are otherwise not
particularly keen on science.
Research data related to the state of the environment
turns out to have a wide audience, with fairly equal
interest levels in all population groups. IT-related
research has more variation in the levels of interest,
as interest increases in line with education levels and
decreases with age.
Following genetic research is most common
amongst women and people with higher education.
Historical and cultural research is more interesting to

Some 80,000
than a third
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holders of a higher education degree in humanities.
On average, space research is of more interest for
men, students and young people in general, and
people with a degree in technology and/or science.
Issues related to the policies and funding of science
are mostly of interest only to academic people and
those with other interests in science.
Of course, the media plays a crucial role in the
dissemination and communication of science and
research – it is through the media that most people
get their information. In this report, respondents
were asked to assess the importance of various
information sources as providers of information
regarding science and research. Mass media was a
clear winner, with electronic media being slightly
more popular than printed media. Television and
radio were deemed as more significant sources of
scientific information compared to newspapers.
The Internet was not far behind traditional mass
media. Many named their work or education as a
source of scientific information. Popular magazines
were chosen by more than a third of the respondents,
as was general nonfiction and professional
literature.
The least important sources of scientific information
were public events, seminars and lectures. Other less
important sources included scientific journals and
literature, as well as science centres, museums and
exhibitions.
These results show trend-like development in the
interrelations amongst information sources. The
change in the role of the Internet is notable; the
amount of respondents naming the Internet as a
source of scientific information has risen by four
percentage points from the last survey. The
importance of this increase is emphasised by the
corresponding lack of increase for other sources, with
the exception of science centres. The Internet appears
to have increased its importance at the expense of
other information channels.
The main traditional channels of communication in
particular, i.e. newspapers, television and radio, have
experienced a decline in importance, and their longterm development is on a downward trend. The earlier
downward trend of scientific literature has halted.
Throughout the monitoring period, the most stable
position was held by popular scientific magazines.
The significance of the Internet has increased
amongst men and women, young and old, and other
population groups with various levels of education.
Presumably the responses reflect the situation in
general, and are not merely from the perspective of
acquiring scientific information. The responses
highlight the importance of seminars, lectures and
other public events as sources of information for
women, and the difference seems to be heading in the
same direction with regard to television, radio and
popular magazines. Men in turn base their knowledge
relatively more on popular scientific magazines.
Young people are clearly relying on the internet. The
importance of work and education is also emphasised
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“In general,
Finnish people
are optimistic,
but not overly
hopeful,
about science”

within younger age groups. Education level
correlates positively with the use of nearly all
sources of information.
The respondents were asked to assess their level of
trust in various institutions in Finnish society. The
highest level of trust was found in the two
organisations responsible for the internal and
external security of Finnish society: the police and
the defence forces. Science, both as an institution
and more specifically through certain organisations,
is also highly trusted.
Amongst scientific organisations, Finnish
universities and other institutions of higher
education are trusted nearly as much as the defence
forces. More than seven out of 10 respondents have
great trust in these higher education institutions,
while less than 10 per cent report a lack of trust.
Polytechnics or universities of applied science lag
behind slightly, but still manage to inspire a great
deal of trust.
VTT Technical Research Centre of Finland is the
most trusted science and research organisation on
the list. Also, the Finnish Funding Agency for
Technology and Innovation Tekes and the Academy
of Finland obtain high scores, showing their
trustworthiness.
The general category of scientific and research
community almost reaches the same level of trust as
VTT, which can be regarded as proof of citizens’
wideranging appreciation of scientific activities in
this country. According to the results, the public
image of science and its relations to the community
are in good shape, but the same level of trust is not
enjoyed in all sectors of society.
While trust in science in Finland seems healthy,
the same cannot be said for political organisations.
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7 billion euros
the total sum that
Finland invests (3.7
percent of its GDP) in
research and
development

Trust in political parties is virtually non-existent,
and the Finnish Parliament also inspires more
distrust than trust in people. The same goes for the
European Union. These indications of the political
alienation of Finns are not news, of course, and
correspond with many other European countries, too.
With distrust in politicians’ ability to solve society’s
ills, it is interesting to note that in Finland, science is
seen as the answer to many problems, particularly in
medicine and technology. In general, the quality and
standard of science and research in Finland is deemed
good; more than two-thirds of the respondents score
it very or fairly good, while only a few deem it rather
or very poor. Six out of 10 also regard the standard of
science in Finland as good by international
comparison. The perception is that there are no
problems regarding the international competitiveness
of Finnish universities.
The recent developments in Finland’s research
activities are viewed as positive by one in three as
well while the future prospects of science in Finland
are viewed as positive. The share of respondents who
believe in the ability of science to produce reliable
and accurate results is considerably high. The
question is whether the results concern the right
issues, and not nearly as many are convinced about
that. Approximately one in four believe that research
is focused on what is essential and important. This
fact could be one reason why the assessments
concerning the adequacy of research funding and the
communication of ideas and results to the general
public contain the highest percentage of negative
perceptions.
In general, Finnish people are optimistic, but not
overly hopeful, about science. Pessimism seems
widespread, regardless of the trust in science’s ability
to assist society. Generally, most believe in science’s
ability to rid us of diseases and prolong human life.
Many also believe that science can be used to improve
people’s welfare. However, this optimism mainly
applies to material welfare (affluence) and our
standard of living. Science is seen as more or less
useless for improving immaterial welfare and
increasing happiness. There is also no certainty of
science’s ability to boost the safety of life; optimism
barely overrides pessimism.
Science’s role in improving safety at work, alongside
any other means of improving working conditions, is
perceived in much the same way. The responses show
that people do not believe that science can provide
the tools for getting rid of or reducing unemployment.
The expectations concerning the state of the
environment are polarised. Those who view science
as capable of preventing environmental pollution or
improving the state of the environment form a
majority compared to those with the opposite view.
Roughly one in three believe that science has the
ability to develop ways to stop or slow down climate
change. The respondents put more faith in science’s
ability to solve energy problems, which are also
closely related to environmental issues. More than
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half the respondents presume that science can provide
significant assistance in energy production-related
problem-solving, but about a fifth are pessimistic
about this.
In addition to unemployment, people have the least
optimistic view of science’s abilities to promote peace
and stop war or resolve armed conflicts – the sceptics
take this one by a narrow margin. Science’s ability
regarding food production and ending world hunger
are viewed with equal scepticism alongside the
promotion of democracy, human rights and equality
– this exalted category of tasks is almost completely
unreachable for science.

“ Media plays a crucial role in the
dissemination and communication
of science and research – it is
through the media that most
people get their information”
It seems that despite some noteworthy advances in
various fields of science, Finns have not fallen for airy
idealism in their expectations for science. Instead,
they hold on to a pragmatic, reserved attitude.
Perhaps connected to this assessment of the
Finnish attitude to science is an overwhelming
sense that the relationship between those doing
the science and the public is too distant. The claim
that the scientific community is too isolated from
society, occupies ivory towers, and is not in touch
with peoples’ everyday lives is accepted by almost
half those questioned. Fewer than one in four
believe that the scientific community is adequately
in touch with the rest of society. This perception
is understandable for several reasons. The
scientific community of experts is, by nature,
inevitably somewhat distant, isolated from the
public. Also, it is not characteristic for the
scientific community to seek publicity or overtly
promote itself or its achievements.
The assessment of the link between the public and
science should also be viewed in light of other results
in this report. Although most believe that the
scientific community fulfills its function in society,
many are less convinced of the usefulness of scientific
research for people’s everyday lives and well-being.
Closing this gap between science and the public
requires both sides to be active. In principle, a large
percentage of Finns appear to have the capacity to
take in scientific information, while more that three
quarters believe the media should provide more
scientific news and articles. ★
For all the latest news, views and analysis of European
scientific and research developments, visit www.
projects.eu.com
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Physics
To exploit and control magnetism, technology often relies on electromagnets, which limit hardware
configurations due to their size and energy consumption. As an alternative, scientists are beginning to
develop hybrid nanomaterials. Responsive to both electric and magnetic fields, these constructs offer valuable
performance economies, and provide the means to realise new applications in various sectors.

Developing hybrid multiferroic materials for

data storage and wireless applications
Coupled ferroelectric and ferromagnetic domains in a hybrid multiferroic material

“Some materials exhibit spontaneous
electric or magnetic order. These materials
are called ferroelectric and ferromagnetic,
respectively,”
explains
Professor
Sebastiaan van Dijken, leader of the
Nanomagnetism and Spintronics Group at
Aalto University. “However, among these
two ferroic materials there is little
overlap. While it is possible to create
materials that achieve this overlap in a
laboratory setting, it is usually at very
28

low temperatures and so is fairly useless
in terms of the development of components
for nanoelectronic devices.”
Creating materials that can be influenced
by both magnetic and electric forces – so
called “multiferroics” – is central to van
Dijken’s current research. This emerging
field is currently being addressed mainly
by academics, although there is notable
attention from companies with interests in
data storage, magnetic sensors and

microwave components. Power savings are
one incentive, but another exciting factor is
the multi-functionality that hybrids offer.
The potential they hold could lead to the
evolution of entirely new forms of
information storage.
Specialising in experimental studies of
magnetic phenomena in new materials and
nanoscale structures, van Dijken’s team’s
approach to creating multiferroic hybrids
eschews the synthesis of new single-phase
materials. Instead, its method has been to
combine, and functionally interlink existing
materials that possess the required
properties. “We’re investigating new
methods that enable electric field controlled
magnetism,” says van Dijken. “This will
allow us to control the magnetic properties
of our material, which, in this instance, is a
thin, film-like nano-scale structure. Because
magnetic properties are conventionally
modulated by magnetic fields, the concept is
principally unorthodox.”
To engineer these hybrid structures, the
researchers use one stable ferroelectric
material and one stable ferromagnetic
material, both of which demonstrate the
requisite behaviours when exposed to
high temperatures. Built at the nanoscale,
thin films of each material are linked
together by strong coupling at their
interfaces, enabling them to be used as a
single entity (although the ferroelectric
and ferromagnetic properties of the
compound remain physically separated).
If the connection between the materials
can be sustained, magnetic fields will not
only influence the ferromagnetic film, but
also
its
ferroelectric
counterpart.
Conversely, if a bias voltage is applied
across these junctures, the properties of
the magnetic segment of the structure can
be manipulated using an electric field.
Choosing
appropriate
materials,
engineering robust interfaces and
optimising strong interferroic coupling
are all essential in ensuring the
effectiveness of the entire structure.
The Nanomagnetism and Spintronics
Group has total control over their entire
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research line, from the synthesis of hybrid
materials to the final analysis. Laser and
sputter deposition systems are used to
grow thin films, typically between one
and 100 nanometres thick. Lithography is
then used to pattern continuous multilayer
films into nanoscale structures for the
characterisation of various functional
properties such as electronic transport,
magnetic switching and spin wave
emission and propagation.
“Individually, our components are
actually quite conventional, in terms of
their composition. The ‘building blocks’
are derived from fairly standard
materials,” says van Dijken. “For example,
for ferromagnetic films we’ve used cobalt,
iron and nickel, and for the ferroelectric
counterparts we have used barium
titanate and lead titanate. The essential
novelty of our project lies in combining
these types of material in a utilitarian
way, to harness their discrete properties
and to create new functions.”

“The essential novelty of
our project lies in
combining ferroelectric and
ferromagnetic materials in a
utilitarian way, to harness
their discrete properties and
to create new functions”
Achieving control over these hybrid
materials is a highly desirable objective.
Many mainstream technologies depend
on the principle of manipulating the
direction of magnetic order. For example,
computer hard disk drives ‘write’
information magnetically, by realigning
small sections of the drive to represent
either a binary 1 or a 0. The way most
information is stored relies on the
application of magnetic fields. New types
of memory are being developed, such as
non-volatile magnetic RAM (MRAM)
memory, which use an electric current to
write information. However, there are
disadvantages
to
both
of
these
mechanisms. Electromagnets are bulky
components
that
make
storage
optimisation difficult, while manipulating
data using an electric current uses large
amounts of energy.
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By employing hybrid multiferroic
materials, however, electric fields can be
used to control magnetic devices,
nullifying these drawbacks, according to
van Dijken. “Because they can be integrated
in small scale electrical devices,
components which utilise electric fields
could thus become very advantageous in
many contexts,” he asserts. Since the
design needed is fairly basic – a
ferroelectric layer sandwiched between
two metallic electrodes, to which a bias
voltage is applied – it is readily scaleable.
Ferroelectric materials are insulators, and
so the application of an electric field will
not result in a significant current flow,
thus limiting the power usage and
introducing significant economies to the
system. Magnetic sensors, commonly
found in cars, are another area in which
new functionalities could be realised using
multiferroic hybrids, as are logic operations
in computing.
The emission of microwaves could also be
controlled and tuned by multiferroics.
“Some
high
frequency
electronic
components are based on the principle of
ferromagnetic resonance, and hence they
could find great utility here,” says van
Dijken. “This is a current research theme for
us. We’re examining how our materials
respond at high frequency and how to
manipulate ferromagnetic resonance effects
using a bias voltage. Once mastered, the
technique could aid the creation of new,
tuneable microwave devices or components.
Presently, wireless products like mobile
phones operate using fixed frequencies, but,
by using these new materials, tuneable
models capable of accessing different
frequencies could be delivered.”
To date, the project has already delivered
a robust coupling system, which augurs
well for its future explorations. “Both
classes of materials we’re using are
subdivided – split into different domains in
which magnetisation or polarisation point
in different directions,” explains van
Dijken. “Normally, the material isn’t
uniform in this respect. However, through
coupling them, the ferroelectric domains
can be powerfully imprinted into the
ferromagnetic film. Because of this, the
magnetic orientation and the ferroelectric
polarisation of the hybrid become mutually
aligned throughout. This emphasises the
strength of the bond we’ve achieved
between the two materials. It’s highly
encouraging, and creates a variety of new
opportunities for future research and
practical development within our group.”
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Physics
Black holes have long been a fascinating subject for those that study the sky above us. Despite hundreds of
years of observation, questions still remain around the operation, and even existence, of these stellar sinkholes.
Professor Juri Poutanen and his colleagues from the University of Turku have combined the use of state of the
art observational technology with cutting edge theoretical research to try and answer some of these issues

The mystery
of black holes
It was in 1783 that a Cambridge don,
John Michell, first postulated the
existence of a star so massively dense
that light would be unable to escape from
its gravitational field. However, scientific
understanding of black holes and the
physics behind their formation and
subsequent emission of radiation has
progressed relatively slowly since they
were first brought to the attention of the
astronomy world. Progress has been
hindered by the fact that black holes are
still only a theoretical concept, and
studies being limited to observational,
rather than experimental, form. Now,
recent advances in technology have
30

allowed
scientists
to
supplement
theoretical work with increasingly indepth observational studies.
Stellar-mass black holes

Poutanen and his team began their work
by studying stellar black holes. These
black holes are characterised by their
relatively small mass of three to twenty
solar mass units and by being formed by
the collapse of a massive star. Stellar
black holes are studied in binary systems
in which the black hole has a companion
star from which matter is drawn into an
orbit, forming an accretion disc. As the
gas orbits the black hole, it is subject to

gravitational and frictional forces, and is
consequently condensed and heated,
resulting in the emission of X-rays that
can be observed. However, thanks to
recent observational developments, X-ray
emission is not the only type of radiation
to be detected emanating from the
accretion disc of a black hole. “For thirty
to forty years people have been studying
black holes, mostly via X-ray emissions,”
says Poutanen, “But about ten years ago
we saw observations that indicated optical
and infrared emissions from black holes,
emitted simultaneously with the X-rays”.
Analysing emissions from the accretion
region of binary black hole systems is
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Accretion disc around a black
hole and a jet emanating from
the disc’s central part

previously reported findings, and the
team have been devising theoretical
models to explain the appearance of
optical and infrared emissions in
unexpected accretion regions.
“We looked at how X-rays are produced
in the accretion disc, and we realised that
something was missing from the existing
theories,” explains Poutanen. “What
about the non-thermal particles?” The
term non-thermal in astrophysics relates
to particles that produce emission through
synchrotron radiation, which occurs
when a charged relativistic particle is
accelerated in a direction tangential to its
velocity via a magnetic field. Poutanen’s
team believe that this synchrotron
radiation is the cause of the previously
unexplained and unexpected radiation
confirmed by their experimental research,
and suggest that when charged electrons
cross the magnetic field found in a black
hole’s accretion disc they radiate in the
optical and infrared region.

There are three principal hypotheses that
attempt to explain these observed superbright X-ray sources. The first hypothesis
suggests that intermediate-mass black holes
are formed from the collision of more than
one star, and the resultant collapse leads to
the formation of a black hole much larger
than those formed from the collapse of a
single star, while the second postulates that
these intermediate black holes could be
primordial remnants from the Big Bang,
where the high density and velocity of
materials could have provided the right
conditions. The third however, says that
these super-bright X-ray sources could
simply be stellar-mass black holes, but with
a very massive stellar companion from
which a large amount of matter is accreted,
producing very strong X-ray emission.
The first step that Poutanen’s team took
towards identifying the most accurate
hypothesis was to accurately measure the
positions of the ultra-luminous X-ray
sources, with respect to optical sources in

“The existence of intermediate-mass black holes was first
hypothesised when the X-ray telescope on NASA’s
Einstein satellite began observing ultra-luminous X-ray
sources in nearby star-forming galaxies in the 1970’s”
Intermediate-mass black holes

nothing new in the world of astronomy, but
the discovery of long-wavelength radiation
being emitted from apparently the same
location as X-rays, when previous theories
had put them at the outer, less hot regions of
the accretion disc, caught the interest of
Poutanen and his team and prompted them
to investigate further.
For the last four years the team have
been accruing data from the Hubble Space
Telescope, along with X-ray emission data
from the XMM-Newton Space Telescope,
and aligning these data sets in order to
observe X-rays and low-energy radiation
being emitted from the same location.
Their
observations
confirmed
the
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Unidentified emissions are not the sole
uncertainty surrounding black holes; there
are even black holes whose very existence
is still debated known as intermediatemass black holes. Similarly to stellar black
holes, they are characterised by their size,
between one thousand and one hundred
thousand solar masses, but unlike the
stellar type how they are formed, indeed
whether they are formed at all, remains
subject to dispute.
The existence of intermediate-mass
black holes was first hypothesised when
the X-ray telescope on NASA’s Einstein
satellite began observing ultra-luminous
X-ray sources in nearby star-forming
galaxies in the 1970’s. The incredible
brightness of these sources, hundreds of
times brighter than anything seen in our
own Galaxy, led people to believe that
they were black holes, but hundreds of
times bigger than the stellar type
previously observed.

the same region, in a nearby star-forming
Antennae galaxies. Archived data was
taken from two different observatories,
optical emission data from the Hubble Space
Telescope and X-ray emission data from the
Chandra X-ray Observatory, and the images
from these two sources were aligned against
a quasar, a strong source of radiation
projected by chance within the galaxy
image, in order to obtain relative positions.
The aim of this process was to assert if the
chosen super-bright X-ray source was close
to the super-bright optical source, i.e.
whether the position of the black hole
concerned matched that of a massive
collection of stars known as stellar cluster.
The team found that there was a good
relation between the positions of the X-ray
and optical sources, with the X-ray sources
being found close to stellar clusters. In
discord with intermediate-mass black hole
theory however, the team noticed that the
X-ray sources were not found at the centre
of these stellar clusters, as would be
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The Hubble Space Telescope optical image of the star-forming Antennae galaxies. Ultra-luminous X-ray sources are observed close to stellar clusters, seen here as bright optical sources.

expected if they were intermediate-mass
black holes. Compared to the stars
comprising the clusters, an intermediatemass black hole would be massive, and
consequently,
due
to
a
superior
gravitational force, would fall to the centre
of such a grouping.
This revelation helped the team conclude
that the very bright X-ray sources were
indeed stellar-mass black holes, as opposed
to intermediate-mass black holes, but the
question of why these normal black holes
were found just outside the centre of starforming regions still remained.
It had been previously thought that a
supernova explosion - the forming of a
black hole when a star collapses - could
have provided the force to effectively kick
the resulting binary black hole system
away from its original position, and
Poutanen’s team wanted to put this to the
test. In order to do so, they studied
spectroscopy of the fields around the X-ray
sources using the European Very Large
Telescope
(VLT),
which
allowed
measurement of the ages of the stellar
clusters and therefore the black holes
concerned. The results placed them
between two and six million years old,
relatively very young in star lifetime
terms, meaning that these black holes must
have already been produced during the
formation of the stellar clusters and ejected
by gravitational interactions with other
massive stars, as they would not have had
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time in their short lifetimes to travel such
a distance away from said clusters.
Super-massive black holes

The final part of the team’s research has
concentrated on the most captivating of
all black holes, the super-massive black
hole. These titans are of a nearincomprehensible size, between a few

have been studying the gamma ray spectrum
to determine their place of origin. Studying
data taken from NASA’s Fermi Gamma Ray
Space Telescope, the team analysed the
spectrum of gamma radiation from several
blazars, and saw that there were gaps at a
certain energy. “You start to think about
how you can produce such a sharp feature in
the spectral distribution of those sources.

“These are big discoveries that will help to develop
scientific understanding of black holes and how
they operate, but we know that in Astronomy it
can take several years before people are convinced”
million and ten billion solar masses, and
are found at the very centre of most
galaxies, with unparalleled levels of
radiation emitted from the surrounding
region, the quasar. The brightest of all
quasars, blazars, are highly compact and
are known to be among the most energetic
objects in the universe.
A study conducted in 1995 showed that
blazars could be observed via gamma rays,
and not solely through radio emissions as
was previously thought. Poutanen’s team

There was no clear answer as to where it
comes from,” says Poutanen.
The team looked at how the energy
spectrum of these gamma-ray photons, and
in particular the breaks in the spectrum,
related to those of other known emissions
from these super massive black holes. They
noticed that the breaks in the gamma
spectrum corresponded with strong emission
lines in the ultraviolet spectrum, i.e. energy
levels corresponding to atomic transitions,
resulting in the emission of UV photons.

Insight Publishers | Projects

At a glance
Project Information
Project Title:
PAGN: The physics of active galactic
nuclei
Project Objective:
Supermassive black holes residing
in active galactic nuclei (AGNs)
sometimes produce relativistic jets
of enormous power. Objects with
jets pointed towards us are called
blazars. Using blazars as a tool, we
aim to make a breakthrough in our
understanding of the AGN physics.
We will investigate the formation
of gamma-ray radiation, try to
resolve a longstanding question
on the location of the gamma-ray
emitting region, learn how the jets
are accelerated, and understand the
structure and physics of the broadline region.
Project Duration and Timing:
5 years, 2013 to 2017
Project Funding:
Academy of Finland 500.000€
Project Partners:
• Institute for Nuclear Research,
Moscow, Russia
• ISDC, Univ. of Geneva, Switzerland

Spectral energy distribution of a few blazars in the gamma-ray region. One sees
strong breaks at energies of about a few gigaelectron-volt, presumably related
to annihilation of photons by UV line photons.

The team inferred that if gamma radiation
were being produced in regions heavy with
UV photons, then this would explain the
breaks in the gamma spectrum, as the
interaction between gamma photons with
UV photons of the right level would
effectively lead to the gamma photons
disappearing through a well known process
called photon-photon annihilation. This
realisation helped the team to deduce that
gamma radiation must be produced within
a certain region of the blazar, a region with
a high density of UV photons. Travel too far
from the blazar and the UV field is too
weak, with no gamma-UV photon-photon
annihilation being observed, and hence no
breaks in the gamma spectrum, but travel
too close to the black hole and all gamma
photons will be annihilated, and no gammaray photons will be observed.
Previous similar projects had given
estimates on the position of gamma-ray
emitting region of between one thousand
and one million times the event horizon
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size. Significantly, the work of Poutanen
and his team has reduced the uncertainty
factor in this positional estimate from one
thousand to ten.
Presenting the theories

The team have effectively recorded a
triumvirate of discoveries in the field of
black hole analysis, but despite their belief
in the significance and importance of their
observations, Poutanen is being careful not
to get too excited. “These are big discoveries
that will help to develop scientific
understanding of black holes and how they
operate, but we know that in Astronomy it
can take several years before people are
convinced,” muses the Professor.
The team are now looking forward to
presenting their findings to their
contemporaries, and beginning the series of
papers and conferences that will lead to
their work being seen as not just exciting
new theories, but solid scientific facts that
form the basis of current comprehension.
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Physics
Semiconductors are critical components in modern electronics. Interestingly, their useful properties are derived
from defects in their atomic structure, and so improving semiconductor technology depends on understanding and
manipulating the effects of these microscopic faults. To explore them in sufficient detail, a team of Finnish scientists
has developed novel experimental methodologies using positrons, the antimatter counterparts of electrons

Improving semiconductors using
positron spectroscopy

A positron trapped in an In vacancy in InN

Semiconductors are materials offering
varying levels of electrical conductivity
and resistance. This renders them suitable
for numerous applications, including
computer processors, solar cells and LEDs.
But, rather than being naturally occurring,
these attributes need to be carefully
engineered. “These properties are often
realised through the introduction of
impurities at an atomic level,” explains
Filip Tuomisto, a professor in the
Department of Applied Physics at the Aalto
University School of Science. “However,
when you create them, you risk producing
defects you didn’t intend, which might
have unpredictable consequences.”
Free electrons carry electrical current
across semiconductors. Structurally, these
materials are typically solids, possessing an
ordered, crystalline lattice composition
through which electricity flows. Minute
structural defects, such as irregularities or
vacant lattice slices, help to determine its
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conductive properties by adjusting the
potential landscape ‘felt’ by the electrons.
Impurities can also influence certain
aspects of a semiconductor’s behaviour,
such as its mechanical properties and
responses to light.
Understanding
how
these
defects
function, and reproducing them through
the chemical ‘doping’ of materials, can help
to engineer bespoke semiconductors.
Tuomisto’s current research interests
include
the
development
of
new
spectroscopic tools for state-of-the-art
materials research, which can be used to
help develop novel semiconductors. As
leader of the Positron Physics and Defect
Spectroscopy Group at Aalto University,
Tuomisto is keen to develop new theoretical
and practical approaches that are applicable
to current technologies. “Our work is
relevant, as it’s indirectly applicable to
many electrical systems,” he says. “Research
in this area is very important, and could,

for example, help to develop computers
which are more powerful, but use less
electrical power.”
The team’s work has been significantly
enhanced through an ongoing collaboration
with Aalto’s Centre of Excellence for
Computational Nanoscience (COMP). To
date, the group’s activities include studies
of group IV semiconductors and wide band
gap semiconductors, including type IIInitrides and zinc oxide. Recently, it has
begun to analyse more complex alloys, and
to pursue an exciting new research theme:
nanostructured, biological matter.
Tuomisto and his colleagues are passionate
advocates
of
positron
annihilation
spectroscopy, a methodology that allows
them to precisely determine the composition
of matter at atomic level by measuring
radiated energy and its interaction with
matter. Emissions used by scientists include
light, but may also involve other types of
particle such as positrons. These are also
known as ‘antielectrons’, as they are the
antimatter equivalent of an electron, and
can be synthesised for research purposes. In
a common type of spectroscopic experiment,
low-energy positrons are emitted and
directed towards a sample. When the
positrons interact with low energy
electrons, a phenomenon known as
annihilation occurs, producing gamma ray
photons. By observing the time it takes for
a positron to be annihilated (called positron
lifetime) within a material, scientists can
examine its atomic structure in detail, and
discern features such as vacant missing
atoms, atomic clusters and even quantum
dots – a minute form of semiconductor
crystal that exists at nanometre scale.
“We can obtain additional details of the
atomic structures by looking at the
Doppler broadening of the energy of the
annihilation radiation,” says Tuomisto. “It
provides information about the chemical
identity of the atoms surrounding the site
of annihilation.” The Aalto scientists
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exploit one of the fundamental strengths
of the spectroscopic methodology, which
is the ability to compare theoretical work
with practical experiments. “Generally,
this can prove very difficult,” says
Tuomisto. “But, in the case of positron
annihilation
spectroscopy,
direct
comparisons can be made between the
two, which is very useful.”
To improve the validity of their research,
the Positron Physics and Defect
Spectroscopy Group is keen to develop lab
experiments in contexts that accurately
recreate the world in which semiconductors
operate. “Very little work has been done on
transient semiconductor experiments,
where you look at changing ambient
conditions which are ultimately reversible,”
explains Tuomisto. “These might include
modifying the temperature of a material,
or the illumination it is subjected to –
either of which may alter its conductive
properties, or change it from a basic to an
excited state. Experimentally, conducting
dynamic experiments is unprecedented in
the field of positron annihilation research.”

A positron trapped in a divacancy in
germanium
Other important challenges remain for
scientists in this area, such as
understanding
interfaces
between
crystalline solids, and establishing the
significance of surrounding elements, like
air, on the crystalline surface. To
understand
new
generations
of
semiconductors
(including
twodimensional, nanostructured materials),
new analytical methodologies must be
developed. Different approaches are also
required to scrutinise biological and
polymer-based materials like plastic,
whose structure is more complex.
Another logistical obstacle facing
researchers - the availability of positrons
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- is also being addressed by the Aalto
collective.
“Positron
annihilation
experiments can be carried out in two
ways,” says Tuomisto. “They can either
use ‘fast’ or ‘slow’ positrons. Fast positrons
are employed to look at thick materials, in
the range of tenths of millimetres.
However, they can’t be used to analyse
exceptionally thin subjects that are
perhaps one or two micrometers thick, as
they would pass through the material.
Instead, slow positrons are used, as they
travel at lesser velocities and will remain
within the material.”
Because efficient production of slow
positrons often requires a nuclear reactor
or particle accelerator, this presents
logistical challenges for scientists without
requisite facilities or adequate radiation
shielding. Indeed, as positrons are
produced in facilities that are, in several
territories, tightly regulated, scientists
may in fact be unable to acquire them. To
mitigate these difficulties, the Aalto
group intends to improve the moderation
efficiency of the processes used to create
slow positrons through the application of
semiconductor technology, which could
significantly improve outputs.
“Combining these developments should
enable us to study atomic and electronic
structural interfaces, particularly those
with lower periodicity than crystalline
systems,” says Tuomisto. “All of these are
becoming
more
technologically
significant. Most technology developed in
the latter half of the twentieth century is
actually based on crystalline silicon.
Semiconductors play an important part.”
“For example” says Tuomisto, “the PS3
uses a nitride-based semiconductor laser,
which emits blue light. But certain atomic
defects which occur in these devices may
cause malfunctions over longer times,
and are not yet fully understood.” To
assess the reliability of the latest
semiconductors, and understand the
limits to which they can be pushed,
further research is needed. Similarly,
opportunities to exploit novel materials
with great potential for niche applications
exist, although several challenges must
be overcome to industrialise them. “Some
materials such as zinc oxide are
experimentally promising, and cheap due
to their abundance,” explains Tuomisto.
“However, progress in this area has
stalled, creating a clear need for research
which can help to develop future
generations of semiconductors that meet
modern technological requirements.”
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Physics
Most quantum physics research to date has used particles such as atoms and electrons to observe quantum
mechanical behaviour. Professor Mika Sillanpää of Aalto University is now working in the relatively new
field of using supercool temperatures to observe quantum features in larger objects.

Micromechanical oscillators, resembling a miniaturised guitar string, are cooled down to a temperature near absolute zero at -273 centigrade. The resonators exchange energy in a similar way
to a guitar string and echo chamber. The energy source is provided by a microwave laser.
Image by Juha Juvonen.

Quantum-mechanical
behaviour at the macro-scale
When considering tiny constituents of
matter, such as single atoms or molecules,
the laws of physics seem to contradict
common sense. Atoms or small elementary
particles can properly be understood only
by quantum physics, which tells that matter
and energy consist of small packets, quanta.
On the other hand, according to quantum
physics, they both can also behave as
waves. Without such detailed knowledge of
the fundamental laws of nature, modern
electronics, for example, could not have
been constructed.
Professor Mika Sillanpää of the
Department of Applied Physics and O.V.
Lounasmaa laboratory at Aalto University is
carrying
out
basic
research
on
micromechanical resonators measured at
ultralow temperatures. He was recently
awarded the prestigious ERC Consolidator
Grant for the years 2015-2019, worth €2m,
for his project titled “Cavity quantum
phonon dynamics”.
Research into this field has been quite
active recently. “There was a race amongst
researchers to observe the quantum ground
state of the vibrations of a near-macroscopic
36

object,” says Sillanpää. “This was achieved
for the first time a few years ago, which
further intensified research in this field and
has formed the basis for our current work.”
Since everything is built with atoms,
macroscopic sized objects should, in
principle, follow the counterintuitive
quantum laws. Quanta are never directly
observed, because the quantum waves in
sizable objects usually immediately cancel
each other out, leaving behind the
everyday world. However, if well protected
from noise of the surroundings, tangible
objects can retain some quantum features.
“We use quite sophisticated cryogenic
equipment to cool our samples close to
-273°C, known as absolute zero,” Sillanpää
explains. “At this temperature, the
energies of single vibrational quanta are
not excessively disturbed by random
motion of atoms due to temperature. This
allows us to observe quantum-mechanical
behaviour in relatively macroscopic
objects such as the micromechanical
oscillators that we work with.”
In Sillanpää’s work, the micromechanical
resonators
are
housed
inside
a

superconducting cavity resonator. When the
two quantum resonators, are put together,
they begin to exchange quanta, and their
resonant motion thus becomes amplified.
This is very similar to what happens in a
guitar, where the string and the guitars’ echo
chamber resonate at the same frequency, but
instead occurring in the realms of quantum
physics. Instead of the musician playing the
guitar string, the energy source is provided
by a microwave laser.
Quantum computing

Recently, Sillanpää’s group successfully
connected a superconducting quantum bit,
or qubit, with a micrometer-sized drumhead
and transferred information from the qubit
to the resonator and back again. “This work
represents the first step towards creating
exotic mechanical quantum states,” he
states. “For example, the transfer makes it
possible to create a state in which the
resonator simultaneously vibrates and
doesn’t vibrate.”
A qubit is the quantum-mechanical
equivalent of the bits used in computers. A
traditional bit can be in a state of 0 or 1,
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whereas a qubit can be in both states at the
same time. In theory, this situation allows
for a quantum calculation in which the
operations are performed simultaneously
for many possible computational pathways.
In the case of a single qubit, this means zero
and one, but as the number of qubits
increases, the amount of possible numbers
and simultaneous calculations grows
exponentially. The quantum state of a qubit
is very fragile and easily disturbed between
and during the operations. The key to
successful quantum calculation is being
able to protect the qubit state from
disturbances in the environment.
Entanglement

According to quantum physics, two particles
or objects can end up in a so-called
entangled quantum state, where they share
each others’ properties. The objects can in
principle reside arbitrarily far away from
each other. In particular, it appears that
measuring one of them will instantaneously
affect the other. One of the goals of Sillanpää
is to observe entanglement between
micromechanical resonators. “Although to
some extent quantum entanglement has
been proven, it has only ever been shown in
small entities such as atoms and electrons,”
he says. “What I would really like to do is to
start trying to do this with things that are
close to being visible with the naked eye. To
even achieve this over the distances of
around 1mm would be a tremendous
achievement, but this will not only take
many years but also be highly challenging.”
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Project Title:
CAVITYQPD: Cavity quantum
phonon dynamics

Scanning electron micrograph showing
the 5-microns-long and 4-micronswide bridge-type mechanical resonator (dashed box) suspended on top of
the qubit island. The state of the qubit
is measured using a microwave cavity
(blue).
Sillanpää is happy to admit that his
research is some way off of reaching
practical applications. “This is really the
epitome of basic research at the moment,” he
says. “But the world is an interesting place
and it is good to know the laws of physics
and fundamental ways in which our
universe works.”
Although Sillanpää’s ERC project is basic
research aimed at understanding the laws of
nature, there is a technological motivation
in the distance: future quantum information
processing. Micromechanical resonators can
serve as an intermediator of quantum
information from the quantum bits via
optical fibers even to the other side of the
Earth, which could form the basis of a
quantum internet.

★

A superconducting
quantum bit (spheres)
can be made to
interact with two
different resonant
cavities. A low
frequency phonon
cavity (vibrating
string) can be used as
a storage of quantum
information from the
qubit, whereas an
electrical microwave
resonator (represented
by the mirrors)
acts as a means of
communicating to the
outside world. The
idea could be used
as a building block in
the emerging field of
quantum information
and communication.
Image by Juha
Juvonen.
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FEATURE
Finnish health research is one of the major success stories of the
country’s research scene as it continues to create global impact. The
University of Tampere’s Professor Tuula Tamminen, Chair of the
Research Council for Health, believes this is just one reason why Finland
has a high success rate when applying for EC funding for health projects

From development proposals

to practical action

P

rofessor Tuula Tamminen from the
University of Tampere is chair of the
Research Council for Health. “We know
for a fact that we have very strong and
high-quality
health
research
in
Finland,” she says. “This provides a solid foundation
for its further development.” She is referring to the
2012 report The State of Scientific Research in
Finland, which specifically mentions the high
quality of research as the discipline’s major
strength.
Another indication of these high standards of
research, Professor Tamminen says, is that health
research has had better success than any other field
in securing funding from the European Research
Council. In 2007–2012, the success rate of Starting
Grant applications from Finland was over 10 per cent,
while for Advanced Grant applications the figure was
as high as 37 per cent.
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As is recommended in the report, translational
research that combines basic science and clinical
research has been further strengthened in Finland. In
line with the priorities set out by the Research
Council, three health research units were selected to
take part in the Centre of Excellence Programme
(2014–2019): the cancer biology unit under the
supervision of Professor Kari Alitalo, the
mitochondrial and metabolic research unit under
Professor Howard Jacobs, and the cardiovascular and
metabolic diseases research unit under Professor
Juhani Knuuti.
Health research has also been given greater
exposure in order to achieve broader impact.
Academy Research Fellow Kari Kalliokoski gained
wide publicity for his work on the role of exercise
intensity in health promotion as he was announced
winner of the Academy of Finland Award for
Social Impact.
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projects left without Academy funding based on their
own strategies. The possibilities of joint funding are
also being looked into.
“We’re running a small pilot group to see how this
kind of cooperation could generate added value for
science. If the model works, it’ll be rolled out to cover
all research fields that come under the Research
Council’s umbrella: all partners who are interested
can join in the funding cooperation.”
Weighing the implementation of peer reviews

The Research Council started its three-year term by
analysing, evaluating and taking steps to develop its
own working practices and procedures. Special focus
was given to exploring different ways of organising
international peer reviews.
Both the Research Council and the Health Research
Unit have been working for years to develop the peer
review process, but the focus now was to weigh the
relative impacts of different approaches.
“We came to the conclusion that the best way to
organise the review process is to use panels of
experts, although occasionally there is need for
targeted one-off evaluations. Virtual panels are a
possibility, but face-to-face meetings are certainly
more effective. The savings from virtual meetings
are not significant enough to justify the difference in
quality,” Tamminen says.
All funding decisions by the Research Council are
based on the scientific quality of the applications
received. Other aspects considered include the
innovative value of the research and its impact.
Steps have also been taken to increase the
transparency of processes. For instance, the various
stages and criteria of evaluation have been introduced
at universities and discussed at meetings with
researchers around the country.
New programme, new opportunities

New model of collaboration rolled out

Health research has
better success in
securing funding
from the European
Research Council

As most of the assessments and development
proposals made in the 2012 review concern the
Academy as a whole and a number of stakeholders,
the Research Council set up a new model of
collaboration with universities to maintain closer
contact with its key research fields.
The Research Council appointed a working group
charged with developing this model of collaboration
between the Academy and universities, starting
with the promotion of clinical research. The working
group consists of the deans of all medical faculties
in the country as well as representatives of the
Research Council.
“One of the issues discussed was how, assuming
that the researchers concerned give their consent,
university faculties could make use of the clinical
research assessments made by the Academy. Faculties
could themselves provide funding for good research
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The launch in 2014 of the Personalised Health Research
Programme is set to open up new opportunities for
diverse research activities in this field.
The programme is concerned with the use of
personalised information at the genetic and cellular
level for purposes of health care and the treatment of
illnesses. Among the fields included are
pharmaceutical research and information technology
as well as the development of self-care and legislation.
“The programme includes topics of current interest
and has relevance to the whole field of health care.
There’s even been talk about a paradigm shift in
health and illness.”
The challenge is aligning the programme’s content
and timetable with other corresponding research,
development
and
innovation
programmes,
particularly with the growth strategy in health
sector research and innovation that has been
launched jointly by the Ministry of Employment
and the Economy, the Ministry of Social Affairs
and Health, and the Ministry of Education, Science
and Culture.

★

39

Biology Biotech
The viability of aquaculture – the artificial rearing of fish – is threatened by parasites that can cause illness and mortality.
Worryingly, due to the consequent need for antibiotic treatments in these environments, some bacteria may eventually
become resistant, a problem already threatening treatment of human infections. As an alternative solution, scientists
are examining the viability of deploying viruses that infect and replicate within bacteria, known as phages

Employing phages to treat
bacterial infections in aquaculture
Aquaculture offers a sustainable,
ethical alternative to catching fish in the
wild, where stocks are widely threatened
by overfishing. However, although an
artificial environment may spare them
some of the hazards posed by natural
predation, farmed fish face other dangers
which may be no less fatal, perhaps the
most significant of which is disease. The
coexistence of large volumes of fish in
unnatural proximity creates conditions in
which infections can arise, thrive and
rapidly spread. Although it is possible to
mitigate against these illnesses through
good
hygiene,
effective
disease
management and treatments, the general
emergence of antibiotic resistant strains
of bacteria suggests that, in the long term,
more effective methods are needed.
“Fish pathogens are a problem in fish
farming worldwide,” says Lotta-Riina
Sundberg. “New diseases have actually
emerged throughout the industry, which,
because they are unprecedented, could not
be prevented.” Within Finland’s borders,
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aquaculture is a significant commercial
concern, with official statistics stating that,
in 2012, some 322 Finnish fish farming
enterprises produced stock worth some
€44.6m. Fortunately, Dr. Sundberg, in her
role as an Academy researcher in the Centre
of Excellence in Biological Interactions at
the University of Jyväskylä, Finland, is

allowed her to develop expertise that has
informed her novel response to the practical
challenges facing the fish farming industry.
Flavobacterium columnare, the pathogen
of the aquatic livestock that Sundberg’s team
studies, often causes a condition known as
columnaris to manifest in the fish. Because it
transmits most effectively from dead fish,

“Using fish to trial different types of phages is very
helpful, since this allows us to find efficient ways of
preventing columnaris infections, as well as establishing
what the virulent properties of the bacteria are”
developing new strategies to meet this
challenge. Within the University of
Jyväskylä, her specialised research interests
include
host-pathogen
interactions,
bacterial social relationships and the
evolution of pathogenicity, which have

and can also survive for at least five months
in water without a host, this particular
parasite poses a significant threat to
aquaculture worldwide. Amongst the species
it can occupy are salmonids, rainbow trout,
whitefish, pikeperch and catfish.
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After initiating a collaboration a few
years ago with Professor Jaana Bamford, a
colleague at Jyväskylä, Sundberg and the
research team were able to isolate a
bacteriophage, or phage for short, which
feeds upon it. Much as bacteria
parasitically exist within fish, phages are
micro-parasites that co-exist with the
bacteria. And, akin to them, they can
infect and replicate within their host, and
outnumber it tenfold. “We noticed that,
once we cultured the bacteria and the
phage together, the bacteria actually
changed and became less virulent,” says
Sundberg. On the basis of this observation,
the researchers decided to examine
whether the phages could be used to
convert virulent bacteria into nonvirulent forms. “Since we first isolated the
relevant phages, we set a long term to goal
to develop this promising phage-host
relationship, and create techniques which
could ultimately kill harmful bacteria in
the fish-farming environment.”
“Phages are always present wherever
their hosts, the bacteria, are,” continues
Sundberg. “The evolution of antibiotic
resistant bacteria has led to a great deal of
media exposure concerning the possibility
of using phages as remedies in human
beings. Before antibiotics were developed,
they were viewed as a promising treatment
for bacterial disease. Following Fleming’s
discovery of antibiotics – which have a
broader range, and are thus applicable to
more diseases – therapies based on these
organisms decreased in usage. However,
they’re currently undergoing something of
a renaissance as medicinal agents. There
are already a few companies attempting to
pilot phage-based methodologies that can
be used in human physiology.”
The principle behind Sundberg’s own
proposed technique is to isolate phages in a
fish farm, enrich them in a lab, and then
return them to aquaculture facilities. “The
phages could simply be added to the water of
the tanks holding the fish, and would begin
to selectively interact with the pathogenic
bacteria therein,” she states. “Moreover,
because some young fish which can be
infected by Flavobacterium columnare are
reared in low volumes of water, the amount
of phage needed to treat them effectively
would be comparatively low, making this a
convenient measure”.
Within an earlier study, the scientist and
her colleagues were able to experiment on
zebrafish, which were infected with
Flavobacterium columnare and treated
with phages.
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In the 2012 paper reporting their findings,
titled Phage-Driven Loss of Virulence in a
Fish Pathogenic Bacterium, Sundberg and
her co-authors observed that the relationship
between phage and bacteria is a parallel
“continuous arms race”, in which bacteria
must evolve to avoid extinction. Their
experiments found that certain types of
phages were in fact able to neutralise the
virulence of targeted bacteria, leading to a
drastically reduced disease rate amongst test
subjects. Another important result, which
helps to explain this impressive impact, was
that phages seemed to inhibit the ability of
the bacteria to move under their own power.
This characteristic, known as gliding
motility, is often associated with virulence
and, once incapacitated, appeared to limit
their potency.

“We noticed that,
once we cultured the
bacteria and the
phage together, the
bacteria actually
changed and became
less virulent”
According to Sundberg, the 2012 study had
several groundbreaking aspects. It provided
the first documented evidence showing the
effects of phage-host interactions on this
commercially important fish pathogen, and,
promisingly,
their
effectiveness
in
constraining malign bacteria. The next
challenge for the Finnish team is to pursue
the opportunities created by this exciting
discovery, as well as to refine treatments
that fully exploit it.
“Using fish to trial different types of
phages is very helpful, since this allows us to
find efficient ways of preventing columnaris
infections, as well as establishing what the
virulent properties of the bacteria are,”
explains Sundberg. “To develop effective
remedies, it’s critical for us to learn more
about the attributes which make bacteria
infective within the fish, and also distinguish
between virulent and non-virulent strains.
This may seem like a rather academic
interest, but looking at how phage therapy
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could be used in real-life systems is a
practical dimension central to our work. The
results we’ve obtained so far imply that our
research could prove very fruitful for disease
management at fish farm settings.
Ultimately, we hope that it could not only
prove applicable to aquaculture, but also
suggest new opportunities to use phage
therapies to treat other organisms and the
bacteria afflicting them.”

★

41

Biology Biotech
To grow and reproduce, plants must adjust to changes around them. Using LEDs and optical filters, scientists are exploring
how light signals provide information to these organisms, as well as how they can induce metabolic and growth responses.
If these processes can be understood and controlled, they could be utilised to improve horticultural practice

The sensory responses of plants
to environmental stimuli
“To

Above: The colour of ‘Lollo Rosso’ lettuce depends on the colour of the light to which
plants are exposed to (top) when grown under filtered sunlight (bottom).
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understand responses of
organisms, and why they occur, we need
to consider the two components driving
these responses. These are proximate
causes (such as mechanisms within the
organism) and ultimate causes (natural
selection and evolution),” explains Dr
Pedro J. Aphalo. Based at Helsinki
University, Aphalo’s research fields are
sensory photobiology - the regulatory
effect of light on biological systems - and
ecophysiology, a discipline that examines
how organisms’ physiology acclimates
and adapts to a variety of environmental
conditions.
Aphalo’s current project seeks to
establish how plants perceive and react to
spectral quality, or the colour of light.
Entitled “Acclimation of stomatal
responses to light: environmental cues,
strategies and mechanisms”, the study,
primarily funded by a grant of €418,000
from the Academy of Finland, is targeted
to conclude in August 2015. At the
regional level, the initiative participates
in “UV4Growth”, a COST Action
sponsored by the European Science
Foundation.
“Interactions between plants and light
are complex and subtle, and are not solely
related to the energy required for
photosynthesis,” explains Aphalo. “A
central part of our hypothesis is that
plants can perceive informational signals
about their environment. Just like other
organisms, plants sense their surroundings
and use many different stimuli present in
nature to their benefit. However, because
plants are immobile, we tend to perceive
their responses as slower and less evident.
The sensory information gathered by
plants about their surrounding conditions
serves a regulatory function, since it
provides them with a source of information
about the weather, seasons and competing
organisms. There is clear evidence that
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Above: Arabidopsis mutants with altered light perception. On the left seen under visible
light, and on the right in a false-colour thermal image where red indicates warmer regions and blue cooler ones. From the temperature of the leaves it is possible to estimate
the rate of water loss.
light can be used in this way, and that it
helps plants to ‘forecast’ future conditions.
Plants’ physiology and growth strategy can
react to these signals, enabling them to
acclimate accordingly.”
“Studying light as an informational signal
has become easier due to three recent
developments,” continues Aphalo. “Firstly,
high-power LEDs have been engineered
which can provide very pure, specific
colours of light which can be used to create
the experimental conditions needed to test
plant responses. Secondly, mutant plants
lacking the ability to respond to certain
signals are readily available. Thirdly,
sensitive modern equipment means that our
assessments of plant responses can be more
accurate.
Measuring
photosynthesis,
respiration and transpiration by small
plants, and even from individual leaves, has
been possible for many years, but portability
of the equipment has improved. Light
measuring instrumentation has also
improved in portability and speed of
measurement.” A significant challenge for
research in this area is that controlled
environment plant-growth facilities often
fail to comprehensively emulate all of the
conditions plants would encounter in the
open air. To overcome this, Aphalo’s team
has been combining outdoor experiments
that use light-absorbing filters with indoor
trials that exploit LEDs.
“Specialists from several fields –
including
climatology,
micro-
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meteorology, ecology and molecular
biology – are involved in our work,” says
Aphalo. “This is important, as we need to
appreciate how plants react to a number
of different phenomena at different
scales.” To realise this multi-disciplinary
approach, academics from the University

the presence or absence of neighbouring
plants. Now, results from the group’s
experiments indicate that plants use these
types of long-term prevailing light
conditions as a source of information on
which the acclimation of short-term
responses is based. Stomata of plants
growing in a shady environment are able to
open faster in response to a sudden increase
in the amount of light.
The researchers hypothesise that even
ultraviolet radiation could be used by plants
as a source of information. “Solar ultraviolet
radiation is most intense on bright summer
days, and so strong ultraviolet radiation
could hint at an impending drought,” says
Aphalo. “We contend that plants adjust
their growth and physiology to prepare for
these harsher conditions and drier soil. To
validate this, we’re working with the
Finnish Meteorological Institute to assess
how reliable a forewarning this type of
radiation could provide.”
Responses,
Aphalo notes, vary significantly between
species, but the scientist has been surprised
by the consistency of “degree of fine
control” exercised by his subjects. Although
wary of the potentially misleading
connotations of terms like “plant
intelligence”, he’s convinced that by
reacting to challenges perceived through
informational signals in the environment,
these and other organisms can adapt to

“Analysing several species (both trees, and
forbs, including vegetables, ornamentals and
field crops) has already yielded a number of
fascinating insights”
of Buenos Aires in Argentina, the
University of Glasgow in Scotland, Örebro
University in Sweden and Ben-Gurion
University of the Negev in Israel are some
of the experts contributing to the research
by the team in Helsinki.
Analysing several species (both trees, and
forbs, including vegetables, ornamentals
and field crops) has already yielded a
number of fascinating insights. Plants
readily perceive and utilise regions of the
solar spectrum that our eyes can barely see,
such as far-red (located in-between the red
and infrared bands) and ultraviolet. It is
well known that the red to far-red photon
ratio provides information to plants about

survive and efficiently reproduce in a
constantly changing environment –
attributes which could be manipulated to
enable them to contribute to human welfare.
“These mechanisms serve an important
function by enhancing the organisms’
Darwinian fitness – the ultimate cause for
their existence – and have evolved over
lengthy timescales,” says Aphalo. “But,
plants achieve fitness by responding to
light in several more immediate ways i.e.
the proximate causes or mechanisms. For
instance, the amount and composition of
flavonoids – pigments known for their antioxidant properties – change according to
light quality. By manipulating this variable,
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Project Information
Project Title:
Acclimation of stomatal responses
to light: environmental cues,
strategies and mechanisms.
SenPEP, research group on Sensory
Photobiology and Ecophysiology
of Plants.
Project Objective:
To study the acquisition and use
of environmental information by
plants, the role of this information
in guiding plastic responses
and achievement of fitness.
The ultimate aim is to use this
knowledge of plant function in
the development of new crop
management practices to increase
produce quality and reduce
environmental load.
Project Duration and Timing:
01.09.2011 - 31.08.2015 (4 years)
Project Funding:
Academy of Finland (518000 € to
PJA, other directly to supervised
students), Tor and Maj Nessling
Foundation, Finnish Cultural
Foundation, University of Helsinki,
The Ella and Georg Ehrnrooth
Foundation, Societas Biologica
Fennica Vanamo, The Finnish
Society of Forest Science.

Above: Tomato rootstock plants growing under different LED lamps in an experiment
were the effect of light colour on growth and “quality” was studied.

Project Partners:
Valoya Oy

Main Contact
growers could alter the total amounts and
types of flavonoids being produced, thereby
improving the nutritional value of their
crops. Similar improvements could be made
in terms of quality of produce, appearance,
taste and smell, as well as production yield
and more efficient use of water and energy.
We hope that the knowledge obtained from
our research will be rapidly transferred
back into commercial areas, where similar
methods for manipulating light are already
being adopted.”
Successful implementation of these
techniques, he argues, could help to reduce
the use of chemicals such as growth
regulators and pesticides, since carefully
designed light sources could, in many
cases, fulfil these functions by altering the
behaviour of plants and other organisms
they interact with. “Developments in LEDbased greenhouse lighting and in
greenhouse cladding have made the results
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from our research much easier to transfer
to horticultural practice,” says Aphalo.
Aphalo notes that, as not all of the signals
received by plants are necessarily known
or understood, vegetation responses to
climate change could be far more complex
than hitherto assumed, creating a pressing
need for further research in the field of
sensory ecology. “To fully explore our
main theme, we hope to extend our project
beyond 2015. To date, we’ve identified
some exciting general concepts for which
we conceive a wide number of uses.
However,
realising
them
requires
excursions into new fields of expertise,
and
further
cross-disciplinary
collaborations,” Aphalo suggests. “Our
ongoing partnerships with Valoya Oy,
provider of LED lighting solutions and The
Finnish Forest Research Institute are,
amongst others, only just beginning to
fulfil these exciting prospects.”

Pedro J. Aphalo

Pedro J. Aphalo is a lecturer and
principal investigator at the
University of Helsinki. He is a docent
at the University of Eastern Finland.
His research interests are wide, but
focused on plant sensory ecology
and photobiology. His ORCID is
http://orcid.org/0000-0003-3385972X

Contact:

Tel: +358 50 4150623
Email: pedro.aphalo@helsinki.fi
Web: www.helsinki.fi/bioscience/
senpep/
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Biology Biotech
The Pharmaceutical Nanotechnology and Chemical Microsystems (NAMI) Unit at the University of Helsinki has
a diverse portfolio of research, ranging from nanocarrier drug delivery technology to the latest developments in
bioanalysis. We spoke to Dr Hélder A. Santos and Dr Tiina M. Sikanen about their respective work

Investigating
nanomedicines
and bioanalysis

The progress of nanotechnology during
the last few decades has had a strong
impact on the current research of
biomedical applications, in particular
against diseases such as cancer. It is
estimated that more than 12 million cases
of cancer are diagnosed every year
worldwide. Multidrug resistance, rapid
elimination by the immune system,
enzymatic degradation and poor targeting
efficiency are still the major obstacles of
the nanomedicines used in cancer therapy.
Nanocarriers are currently being widely
investigated as a potential solution to
improve the solubility of poor water
soluble drugs and for delivering the drugs
to target sites.
The European Research Council recently
provided a grant to Dr Hélder A. Santos of
the University of Helsinki to develop new
nanomedicines for cancer therapy.
www.projectsmagazine.eu.com

Specifically, his group will be using
porous silicon-based nanomaterials, a
form of silicon that has nanoholes in its
nanostructure. By precisely engineering
and modifying this material, it is possible
to use it as a highly effective platform for
delivering drug molecules to very specific
areas of the body. The severe side effects
of cancer-fighting drugs are well
documented, so by delivering them to the
cancer cells and ensuring that healthy
cells remain unaffected by them, the
effectiveness of these nanomedicines can
be greatly enhanced.
Santos outlines the mechanism by which
their novel drug-delivery nanosystem
works: “We have fabricated a multi-stage
nanosystem. This begins by incorporating
the porous nanomaterials inside another
nanostructure, forming a ‘nano-in-nano’
composite,” he explains. “The precise

targeting of the system is achieved by
modifying the outer layer of the
nanocomposite so that it will attach
precisely to surface receptors specific to
cancer cells, after which the nanocomposite
will incorporate itself inside the cells.”
“The outer surface layer of the
nanocomposite then disintegrates, releasing
the second stage of our nanosystem that
carries the drug molecules designed to kill
the cancer cells,” Santos continues. “You
can think of the whole nanosystem almost
like a smart machine that has been designed
to carry out a very specific ‘search and
destroy’ function inside the body.”
At present, Santos’ group is optimising
the first stage of the nanosystem, using in
vitro studies to look at a number of
parameters on the nanomaterials. Santos
believes that the method can be effective
for many different types of cancer cells:

45

At a glance
Project Information
Project Title:
Multistage-Multifunctional Porous
Silicon Nanovectors for Directed
Theranostics (Porous Silicon
Nanovectors)
Project Objective:
To develop and test novel
multistage–multifunctional
nanovectors based on the fusion
between stage-2 nanoporous
silicon nanoparticles and stage-1
polymersomes (protocells) for
personalized cancer therapy and
bioimaging, as well as to understand
the cellular interactions between the
protocells and the cancer cells for
generating relevant preclinical data
for translation into the clinic.
Project Duration and Timing:
60 months, January 2013 to
December 2017
Project Funding:
ERC Starting Grant (EUR 1,499,603)

Main Contact

Hélder A. Santos

Dr. Hélder A. Santos is an Adjunct
Professor (Docent) in Pharmaceutical
Nanotechnology, an Academy of
Finland Research Fellow, University
Researcher, Principal Investigator
and Group Leader at the Division
of Pharmaceutical Chemistry and
Technology (University of Helsinki),
and the Head of the Pharmaceutical
Nanotechnology and Chemical
Microsystems (NAMI) Unit.

Contact:

Tel: +358-9-19159661
Email: helder.santos@helsinki.fi
Web: http://www.helsinki.
fi/~hsantos/
http://cordis.europa.eu/projects/
rcn/105963_en.html

46

“There are many different kinds of cancer,
and some existing nanosystems will be
effective against one type of cancer but not
another. If we can optimise our nanosystem
in such a way that that we can tailor it
precisely for each type of cancer, that would
be an ideal situation.” Although the work in
this project is focused on the use of these
nanomaterials
for
cancer
and
immunotherapy, they have potential
applications in many other therapeutic
settings, such as cardiovascular disease and
diabetes.
In the world of pharmacology, the
processes by which a pharmaceutical
compound is processed are known as its
ADME properties, an acronym describing
the route that a drug takes through the
body: absorption, distribution, metabolism,
and finally excretion. While Santos’ group
are working very specifically on the
distribution of compounds into the body,
his colleague at the University of Helsinki is
focused mainly on the aspect of metabolism.
Dr Tiina Sikanen’s chemical microsystems
group has the main objective of developing
new tools for chemical analysis of drug
metabolites in urine and other various in
vitro systems. They are developing highly
sensitive biochemical microsystems using
microfabrication
techniques
more
commonly
associated
with
the
semiconductor industry. “The segregation

techniques we utilise are exactly the same
ones used for transistors and small
electrical components in mobile phones
and computers, but used instead to create
miniaturised
analytical
chemistry
instruments,”
explains
Sikanen.
Interestingly, it is the same microfabrication
techniques used by Sikanen to bring about
the
miniaturisation
of
analytical

“You can think of the
whole nanosystem almost
like a smart machine that
has been designed to
carry out a very specific
‘search and destroy’
function inside the body”
instruments that allows the creation of
Santos’ porous nanocarriers, although
they work at very different scales.
By using miniaturised analytical
instruments, Sikanen hopes to be able to
create what is known as a ‘laboratory on a
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chip’ – a coin-sized microchip that can
carry out a number of different analytical
operations.
“When
analysing
the
metabolism of drugs, there are a number
of steps that need to be carried out,” she
states. “First, the sample needs to be
prepared, meaning that the metabolites of
interest need to be purified and
concentrated. This allows one to get an
accurate reading of their quantities in the
reaction solution. After this, the different
components are separated, after which
they are detected using, typically,
electrospray ionisation mass spectrometry
or laser induced fluorescence microscopy.”
The fundamental goal of the research is
to increase the awareness of the
physiological effects of a variety of
exogenous
compounds,
specifically
focusing on household products and
whether the presence of chemicals such as
plasticisers has an effect on people. “This
area is surprisingly poorly studied,
although there are some publications that
state that certain chemicals might affect
the metabolism of drugs, or endogenous
compounds such as hormones, in the
body,” says Sikanen. “If you consider how
many of these compounds and chemicals

exist, you realise the enormity of the task
of screening all of them.”
The miniaturised lab-on-a-chip system
helps to improve the throughput of
analysing
these
chemicals
by
introducing parallel systems, allowing
multiple reactions to be performed
simultaneously. But as well as this,
Sikanen’s group are also looking to
improve the universality of their
detection methods by introducing new
electrochemical modes of detection, as
well as improving existing methods
such as electrospray ionisation.
Santos and Sikanen’s different lines of
work address what appear at first to be
fairly disparate subjects, but their
technical crossover in terms of
microfabrication techniques, as well as
their shared mission to better understand
the fundamental processes by which the
human body processes pharmaceutical
compounds, draws them together. Their
work for the NAMI Unit at the University
of Helsinki is at the forefront of their
respective fields, and it is research such
as theirs that will help usher in the next
generation
of
nano
and
microtechnological applications.

At a glance
Project Information
Project Title:
CUMTAS: Customized Micro Total
Analysis Systems to Study Human
Phase I Metabolism
Project Objective:
To develop high throughput
technology for chemical analysis
via miniaturization of the analytical
instrumentation by microfabrication
and integration of multiple
biochemical operations (e.g., enzyme
reaction, sample preparation,
separation, detection) on a single
microfluidic chip. A special emphasis
is put on studying molecular
metabolic interactions of drugs and
other exogenous compounds.
Project Duration and Timing:
60 months, May 2013 to April 2018
Project Funding:
ERC Starting Grant (EUR 1,499,668)
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Tiina M. Sikanen

Dr Sikanen is an adjunct professor
(docent) in pharmaceutical
chemistry, an Academy of Finland
postdoctoral fellow, and a principal
investigator (group leader) at the
Faculty of Pharmacy, University of
Helsinki. Her main research field is
bioinspired microfluidics and its
interfacing with mass spectrometry.

Contact:

Tel: +358-2941-59173
Email: Tiina.Sikanen@helsinki.fi
Web: http://www.helsinki.fi/pharmacy/chemtech/en/Research/nami.html
http://cordis.europa.eu/projects/
rcn/106984_en.html
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FEATURE

Finland’s vision for

research in 2020

The Finnish Research Infrastructure Committee (FIRI Committee), a body appointed
by the Academy of Finland, recently published the country’s first national
research infrastructure strategy as well as an updated infrastructure roadmap. The
publication covers the years 2014–2020 and sets out a vision for Finnish research
that will enhance the country’s reputation as a centre for research excellence

F

inland’s
new
national
research
infrastructure strategy is a roadmap for
key research infrastructures in Finland
that are either under development or
that will be newly required over the next
10–15 years. Research infrastructures
form a reserve of research facilities, equipment,
materials and services. As such, they are essential
instruments for research.
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The research infrastructure strategy lays out a
vision for Finland in 2020. By then, the strategy says,
Finland will have gained further recognition for its
world-class
science
and
top-tier
research
infrastructure, facilitating the regeneration of
education, society and the business sector.
Also included in the roadmap are significant
international infrastructures such as CERN, the
European Organisation for Nuclear Research, and
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BBMRI, the Biobanking and Biomolecular Resources
Research Infrastructure, which are of key importance
to Finnish research.
The roadmap includes a total of 31 research
infrastructures as well as two projects with
potential to become significant infrastructures. The
research infrastructures were selected in a twostage international review using three main
criteria: the project’s significance to the Finnish
scientific community as well as to the research
strategy of the host organisations; the quality and
scope of the potential user community; and the
commitment by the participating organisations to
the project. All of these criteria were interpreted
from Finland’s perspective. The goal is to update
the roadmap every five years.
The projects selected for the roadmap are expected
to further increase the international integration of
Finnish research, reinforce networks of top-level
expertise and create new business ideas and jobs.
“The strategy and roadmap will be of great benefit
to Finland’s higher education sector and research
institutes as they continue developing their research
environments. We also hope that the publication will
contribute to strengthening the quality and impact of
research
and
to
promoting
international
collaboration,” said Professor Marja Makarow, Vice
President for Research at the Academy of Finland and
Chair of the FIRI Committee.
In order to fulfil the vision set out in the strategy,
Finland will need to invest in the long-term
development of all research infrastructures, improve
their openness and collaborative use, and shore up
the funding base. The roadmap will provide a solid
foundation for this systematic development of
research infrastructures.

“The projects selected to the
roadmap are expected to further
increase the international
integration of Finnish research,
reinforce networks of top-level
expertise and create new business
ideas and jobs.”
Examples of research infrastructures included in
the roadmap for 2014–2020:
FinELib, the Finnish National Electronic Library, is
a research infrastructure consortium maintained by
Finnish universities, polytechnics, research institutes
and special and public libraries. FinELib acquires
both Finnish and international electronic resources

www.projectsmagazine.eu.com

National library of Finland

for the needs of research, education and learning and
promotes the availability and use of high-quality
information throughout Finnish society.
The micro- and nanotechnology research
infrastructure in Otaniemi, Espoo, is focused on
competitive
research
into
nanoscience,
nanotechnology and quantum engineering. The
research infrastructure provides a wide range of
production processes and equipment for the
manufacturing of micro- and nanostructures. The
infrastructure consists of three parts: 1) a
nanomicroscopy centre providing services for
many different types of microscopy and for
research into soft, hard and biomaterials; 2) a
cryohall for research into ultra-low temperatures
and nanoelectronics; and 3) Micronova, a research
infrastructure for micro- and nanotechnology
with cleanrooms for the fabrication and
manufacturing of micro- and nanosamples,
quantum devices, chips for microsystems and
microfluidics, micro- and nanosensors, photonics
systems and optoelectronics devices.

The roadmap
includes a total of

31

research infrastructures
as well as two
projects with potential
to become significant
infrastructures

ICOS (Integrated Carbon Observation System) is a
European distributed research infrastructure made
up of national measuring stations and a coordinating,
European-level organisation, whose headquarters
will be based on the University of Helsinki Kumpula
Campus in Helsinki in spring 2014. The distributed
network of measuring stations involves more than
100 atmospheric, ecosystem and ocean observation
sites across Europe. The stations measure both
atmospheric greenhouse gas concentrations (carbon
dioxide, methane and nitrous oxide) and the carbon
and nitrogen cycles and exchange between the
ecosystem and the atmosphere. ICOS provides
standardised, long-term, coherent and highly
precise datasets on greenhouse gases for the needs
of research and for the purposes of mitigating and
monitoring emissions.

★
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Biology Biotech
Genetic research into late-onset Alzheimer’s disease has reached a peak in recent years, with most
prominent risk genes having been identified. Despite this, the mechanisms by which these genes increase
this risk remain fairly unknown. Now, Finnish researchers have been pairing genetic data with cellular
molecular mechanisms in order to try and elucidate the functional link between genes and the disease

Functional genomics approach
in late-onset Alzheimer’s disease
Late-onset Alzheimer’s disease (LOAD) is
the most common cause of dementia in
later-life, and no cure currently exists. It is
a complex disease that has a strong
hereditary component, with almost 700 risk
genes having been identified to date. The
ApoE4 isoform remains the most important
genetic risk factor for LOAD, strongly
affecting the deposition and clearance of

50

Aβ peptide in the brain and subsequently
impairing cerebrovascular integrity.
However, despite significant advances in
LOAD genetics, a substantial proportion of
causality remains unexplained. For most of
the 700 risk genes identified, the
mechanisms by which they cause the
disease and participate in the pathogenesis
of it are largely unknown. For LOAD

research to move forward, there is a strong
need for new methods by which the rapid
functional characterisation of diseaseassociated genes can be carried out.
A new approach

Professor Mikko Hiltunen of the University
of Eastern Finland and Dr. Henri Huttunen
of the University of Helsinki have been
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another until recently. Over the last two
years however, they have been putting
their heads together and are currently
working on their first major publication.
“We are now using what I would call an
integrated functional genomic approach
for LOAD, which is based on combining the
genetic expression data with mechanistic
studies,” says Huttunen.
By bringing together genetic and
molecular data, the researchers have now
defined a comprehensive set of in vivo and
in vitro platforms that allows the
researchers to assess and elucidate the
outcome measures of the risk genes.
Focusing on the pathways that are relevant
to LOAD, it has been possible to identify
the mechanisms that underlie each
particular risk gene.
Having a group that encompasses the
whole range of research in this way is
almost unprecedented, as Hiltunen
explains: “Usually a consortium will focus
upon one topic. In our case, for example,
they might focus on identifying genes. But
by combining data from a variety of
angles, a considerable amount of value is
added to the work.”
Predicting disease risk

working on ways of combining genetic data
with molecular studies in order to try and
paint a clearer picture of the way in which
each gene contributes to the aetiology
(causes) of LOAD. “We want to look at how
these risk genes are changed in regards to
expression and splicing in affected brains
in relation to Alzheimer’s Disease-related
pathology,” explains Hitunen. “We also

has been focused upon the genetic assessment
and analysis of LOAD. They have been a part
of many of the major findings recently
published in the field relating to identifying
novel candidate genes. Although most of the
common variants have now already been
identified, there is still much work to be done
in terms of sequencing and assessing and
identifying the rare variants.

“We are currently working on combing clinical
biochemical imaging data with genetic data so
that we can calculate risk values for individuals”
want to combine this with functional
studies, looking at cells in the laboratory,
silencing genes one by one and really seeing
how they affect certain pathways known to
be essential in the disease process.”
Hiltunen’s group at the University of
Eastern Finland over the last two decades

www.projectsmagazine.eu.com

Huttunen’s work, on the other hand, is
more neuroscience oriented, looking at
LOAD as well as other neurodegenerative
diseases from a cellular and molecular
level. Although both professors’ work deals
with the same disease, their research has
remained largely independent of one

Understanding the way in which the target
genes affect molecular mechanisms in the
brain of LOAD patients helps the researchers
in identifying therapeutic targets. However,
the same information can also be exploited
to provide information that can be used for
risk assessments, biomarker analysis and
early diagnosis so that future patients can
be identified earlier. At the University of
Eastern Finland, Hiltunen has been
compiling individual assessors that can be
used to help in prediction: “We are currently
working on combining clinical biochemical
data with genetic data so that we can
calculate risk values for individuals. In the
future, we want to combine data from every
possible source: DNA, cerebrospinal fluid,
saliva, plasma, MRI scans and more, to
create a comprehensive biomarker-based
prediction tool. The aim is to start
identifying patients before they are even
exhibiting any outwards signs of
Alzheimer’s disease.”
At present, the history of mechanismbased drug trials for Alzheimer’s disease
has been one of abject failure. One of the
contributing reasons to this failure has
been the inability to stratify the patients
who are at severe risk. “In all of the
Alzheimer’s disease clinical trials to date,
very mixed populations of patients have
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Project Title:
LOAD: Functional genomics of lateonset Alzheimer’s disease
Project Objective:
The project deals with functional
genomics of late-onset Alzheimer’s
disease (LOAD) risk genes, a major
bottleneck in the current Alzheimer
research. The project combines
analysis of risk gene expression and
splicing in three disease stages in
patient brains with in vitro RNAibased characterisation of functional
association to known AD-related
biological processes. This addresses
the sore need in rapid functional
characterisation of disease-associated
genes in the post-GWAS era.

been used,” says Huttunen. “Heterogeneity,
particularly when you don’t know the
underlying aetiology of a disease very
well, is never a good place to start a trial.
We want to start taking a personalised
medicine outlook so that in the future,
proceeding with certain therapeutic
approaches will occur based on the
patient’s genetic background.”
Looking to the future

Hiltunen believes that the future of his
research lies in continuing with strong

using the tools we’ve developed for
different kinds of screens, whether it’s a
genetic screen using different types of
siRNA libraries, or screening small
molecule compound libraries to modify the
pathways that we’re interested in,” says
Huttunen. “The future of this integrated
functional analysis is going to be centrally
important. There are a lot of genes to
characterise in Alzheimer’s alone.”
The integrated functional genomic approach
for the rapid functional characterisation of
disease-associated genes appears to be

“In the future, we want to combine data from
every possible source: DNA, cerebrospinal fluid,
saliva, plasma, MRI scans and more, to create a
comprehensive biomarker-based prediction tool”
basic genetic research synergised with
data from other groups, but that the most
important goal is to translate the
information into practical methods of
predicting LOAD as early as possible.
Mild cognitive impairment is often one of
the earliest signs of LOAD, and so it is
vital to target people showing those
symptoms as soon as possible.
Work at the University of Helsinki will
continue down its path of cellular
molecular research. “We are interested in
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working for LOAD. “The beauty of this way of
working is that there is nothing
methodologically that limits it to Alzheimer’s
disease,” says Hiltunen. “We have a sort of
pipeline that we can push things through and
in the end get information that will be the
foundation of personalised medicine.” In fact,
the concept could potentially be used for any
number of similarly complex diseases,
including many other neurodegenerative
diseases. In the post-genomic era, the data is
there to be exploited.

Project Funding:
Finnish Academy, FP7 funding,
Private foundations
Project Partners:
University of Eastern Finland,
University of Helsinki

Main Contact

Professor Mikko Hiltunen

Mikko Hiltunen is a Professor
of Molecular Genetics at the
University of Eastern Finland.
He is responsible for genetic,
epigenetic and functional studies
related to Alzheimer’s disease. He
has published over 140 scientific
articles. He has worked as an
invited research grant reviewer
and domain expert for several
scientific institutions.

Contact:

Tel: +358403552014
Email: mikko.hiltunen@uef.fi
Web: http://www.uef.fi/fi/neuro/
genetics
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Biology Biotech
The Northern Finland Birth Cohort Studies comprise a research programme that has followed the lives of
two groups of Finnish people, one of them for almost fifty years. The data garnered from the programme is
quite remarkable, and provides a truly unique insight into the genetic, environmental and social determinants
behind many of the diseases that we suffer today

Investigating
disease
determinants
through
lifetime study
Cohort studies

aim to promote health
and well-being of the population by
providing a unique resource of data,
allowing the study of emergence of
diseases based upon genetic, biological,
social and behavioural risk factors. The
Northern Finland Birth Cohort Studies
began almost fifty years ago when, led by
Professor Paula Rantakillo, they enlisted
around 12,000 mothers and their children
expected to be born in 1966. The original
aim was to study biological, family and
social determinants of low birth weight,
perinatal and later morbidity and mortality
and risk of disability. A second cohort was
later enlisted for children born in 1985-86.
Most birth cohort studies begin with
fairly targeted primary questions, for
example looking at the determinants of
childhood asthma. The groups of children
in these studies are collected in such a
way that the outcome is a specific
phenotype. In this way, the Northern
Finland Birth Cohort Studies are different,
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in that they look at a much more general
section of the population. For these
particular cohorts, data from both the
mother, father and children has been
collected throughout the pregnancy and

There are a number of advantages that
birth cohort studies can provide in terms
of data. In particular, they can be
extremely useful for examining the
multiple outcomes of a single risk factor.

“Many birth cohort studies begin with fairly
targeted primary questions, for example looking
at the determinants of childhood asthma”
then at ages 6-12 months, 7-8 years, 14-16
years, 31 years and 46 years old. The data
garnered from each subject within the
study has been extremely detailed, with a
wide range of phenotypic, lifestyle,
demographic and other data being
gathered using a combination of
questionnaires, clinical examinations
and national register data.

For example, poor foetal growth may be
associated with cardiovascular disease
later in life, but it also may be implicated
in a number of other diseases such as
asthma or epilepsy. The way in which an
early factor such as this affects any
number of different later phenotypes can
be clearly seen in a birth cohort study
such as this.
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Scientific director of the cohort
programme
Professor
Marjo-Riitta
Järvelin has spent much of her working
life examining the data that has been
garnered through these studies. One of
her main topics of research has been into
metabolism and early growth. “The
question was: can we explain the
association between poor foetal growth
and cardiovascular diseases?” she
recounts. Papers from a number of years
ago had already made the link between
the two, and so extensive research
studies have been carried out to try and
identify the potential risk factors and
genetic determinants.
Poor foetal growth isn’t only associated
with cardiovascular disease though, with
the studies showing that over 20 different
phenotypes are linked with it. “When I
look at these studies, it is always from a
developmental point of view: whether

Metabolic research team in Finland 2012 Annual winter meeting

“Disorders that occur in
early adulthood and middle
age have recently been a
key focus of research.

Salive samples and 2h oral glucose tolerance test

These include asthma,
musculoskeletal disorders,
cardiovascular disease risk
markers as well as
psychiatric disorders”
something very early on can lead to
disease risk,” says Järvelin. “Many
complex, multifactor diseases that we see
manifest themselves when people are in
their forties or fifties can actually be seen
very early on, sometimes even in the first
year of life. If we know the developmental
factors that cause this, then we can
prevent a lot of these diseases from
occurring later on that society pays a
high cost for.”
Carrying out the analyses of the multitude
of data provided from Northern Finland
Birth Cohort Studies is no small task. There
are over 400 researchers from all over the
world currently working on the study, and
this is absolutely necessary to make best
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use of the information at hand. “In total,
there are more than 20 sub studies within
the project, looking at different outcomes
such as asthma or muscolo-skeletal and
dental health,” says Järvelin.
Disorders that occur in early adulthood
and middle age have recently been a key
focus of research. These include asthma,
musculoskeletal disorders, cardiovascular
disease risk markers (a composition of
outcomes such as high blood pressure, high
lipids and high glucose) as well as
psychiatric disorders. One of the teams has
been looking into what the early life
determinants
of
psychosis
and
schizophrenia might be, as well as whether
there is any genetic disposition. It is this
ability to look back at earlier information
on a patient who has developed something
later in life that makes the information from
this birth cohort study so valuable.
The older cohort is now approaching fifty
years old, and data collection from when
they turned 46-47 years old has just finished.
Collecting extensive information from every
single subject is a huge undertaking, as
Järvelin explains: “Even before we get the
subjects in to the clinic, the amount of work
is enormous. Our ethics committee requested
that we tell the subjects exactly why we do
each measurement and how we will use it.
We also need to get written consent from
each of them. On top of this, we also work
extensively with data protection agencies in
order to ensure the right to privacy of all our
subjects.”
In the recent data collection, each
person came in for two full days in total,
two weeks apart, during which they
underwent extensive clinical testing. One

www.projectsmagazine.eu.com

of the main points of interest at this stage
was looking into glucose metabolism.
“We carried out glucose challenge tests,
in which glucose is given and blood
samples taken afterwards to determine
how quickly it is metabolised from the
blood. We were hoping to see whether we
could find some early determinants for
the onset of diabetes, which we have had
some success with.”
The fact that this recent stint of data
collection took over two years to complete
illustrates the detail in which each subject
is scrutinised. As the cohort has aged,
different diseases have started to emerge,
and so there is a continual source of new
topics to study. “Recent data we have
collected included an extensive look into
the signs of inflammation, which is
implicated in a number of different
diseases,” explains Järvelin. “We also
gathered information on telomere length,
something which has more recently been
associated with ageing.”
“Other measurements include brain
scans, cognitive tests and specific low
back, pain and dental examinations, to
give just a few examples. I don’t think
there are any other studies in the world
which have such extensive measurements
all the way through life, from the 12th
gestational week through to 50 years old
and counting. We even have maternal
pre-pregnancy height and weight as well
as detailed growth measurements of the
child from birth until adult age. It is for
this reason that people from all around
the world continue to be fascinated by
these data – it is a truly unique and
remarkable resource.”

Project Title:
The Northern Finland Birth Cohort
Studies
Project Objective:
The research programme followed
the lives of Finnish people to
provide data on the environmental,
genetic and social determinants
behind many of the diseases that
we suffer today.

Main Contact

Marjo-Riitta Jarvelin

Marjo-Riitta Jarvelin is director of
the Northern Finland Birth Cohort
Studies. She is also Professor and
Chair in Lifecourse Epidemiology
and Director of Postgraduate
Studies at Imperial College
London.

Contact:

Tel: +358 (0)40 5606043
Email: m.jarvelin@imperial.ac.uk
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Biology Biotech
By surveying wild owls, Finnish scientists are discovering how organisms can genetically adapt to survive.
When faced with climate change and parasitic infection, it has been shown that the appearance and
physiology of the bird population changes in response. Statistical analysis of these inherited traits is
beginning to provide insights into complex evolutionary processes

Studying evolutionary
mechanisms in wild
owl populations
56
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Exacerbated

by global warming,
climate change is considered by many
authorities to pose a very real threat to
numerous forms of wildlife. Indeed, some
scientists have anticipated that perhaps a
quarter of all species could face extinction
as early as 2050 because of it. In order to
fully understand the consequences for
wild populations, however, it is also
important to consider the extent to which
they can adapt. But how rapidly do
changes occur in successive generations
of wildlife, and how are they manifested?
Patrik Karell, a post-doctoral researcher
working in the department of Environmental
and Marine Biology at Åbo Akademi
University, Finland, is striving to answer
some of these important questions. To study
different
aspects
of
evolutionary
mechanisms, he has undertaken several
projects, partly funded by the Academy of
Finland, which survey tawny owl
populations. “The tawny owl is a fascinating

“The tawny owl is a
fascinating model
species, this is because
of its highly heritable
plumage colour, which
varies quite distinctly
between individuals”
model species,” says Karell. “This is because
of its highly heritable plumage colour,
which varies quite distinctly between
individuals. Such variation is known as
‘polymorphism’, because these birds,
although of the same species, can exist in
several different forms, or ‘morphs’. A
central objective of my work has been to
study the evolution and maintenance of
these differences.”
Whilst prudently exploiting long-term
data series on individual tawny owls dating
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A melanin pigment creates the different coloured plumage of the owls
from 1978, Karell’s projects have
continuously gathered observations from
the field. This information largely derives
from capturing and ringing breeding owls
and measuring their reproductive output in
their native boreal forest habitat. One of his
recent projects studied an owl population
captured within a 250km2 section of forest,
and allowed researchers to examine
numerous breeding pairs. Through
scrutinising their plumage, they were able
to gather various forms of data, including
estimates of ages and plumage coloration.
Karell has also been able to connect records
held on single owls with long term,
dynamic trends throughout the population,
thanks to productive working relationships
with a network of Finnish ornithologists.
“Empirical evidence from lab studies
shows that a melanin pigment creates the
different coloured plumage of the owls,”
explains Karell. “Interestingly, the
species is divisible into two main types,
which are coloured reddish-brown and
grey. At a genetic level, the genes
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regulating the production of this pigment
are associated with genes that regulate
other physiological functions, like the
immune system, metabolic rate and
several kinds of hormonal behaviours.
Consequently, the colour variation
witnessed in birds reveals something
about the whole organism, and, moreover,
the evolution of the entire species.”
In a previous study, published in 2011,

in changing conditions, the researcher
and his team were able to chart and
monitor evolutionary patterns. “Colour
polymorphism is thought to have evolved
and now be maintained by differential
sensitivity of the morphs to environmental
conditions,” he says. The Finnish group’s
findings indicated that snow depth was
the greatest threat to owl survivability
and that, when facing colder conditions,

“We found that there is strong natural selection against
the reddish brown type, or colour morph, and that grey
owls tended to proliferate”
Karell
examined
the
effects
of
environmental change on the genetically
determined plumage colour of the owls.
Analysing statistical data on owl
populations,
and
considering
the
survivability of different colour morphs

genetic selection amongst the species
tended towards a particular shade.
“We found that there is strong natural
selection against the reddish brown type,
or colour morph, and that grey owls
tended to proliferate,” says Karell.
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“However, this type of natural selection is
more pronounced in extreme winters.
When they become milder, mortality rates
are lower throughout the species, and
there is less selection against the darker
reddish brown owls. Towards the end of
our study period, and particularly over
the last decade, we noted that as winter
temperatures rose, selection against the
reddish-brown
morph
markedly
decreased. In fact, their numbers rose to
levels far above those noted in Finnish
historic records.”
“When it comes to climate change, this
study is perhaps one of the clearest
empirical examples of how an organism
can adapt to variations in its actual

examining the impact of an avian form
of malaria. “We’re interested in the way
in which this disease could act as a
physiological mechanism that mediates
natural selection,” says Karell. By
capturing and ringing individual owls,
then testing their blood, the team
obtained estimates of the number of
parasites in their systems, and is using
statistical modelling to ascertain their
effects.
“At a conceptual level, little is known
about
how
genetically
distinct
individuals can keep up with the threat
of parasites in the wild, so the study is
quite novel,” he comments. To create an
experimental sample to compare against

At a glance
Project Information
Project Title:
Evolutionary dynamics of colour
polymorphism
Project Objective:
The project investigates how
environmental (climate) change
generates a phenotypic response in wild
populations through evolutionary and
ecological processes. The project aims
are to understand how environmentdriven selection and inherent fitness
variation between individuals
simultaneously alter the evolutionary
response to environmental change.
Project Duration and Timing:
3 years, September 2011 to August 2014

“Empirical evidence from lab studies
shows that a melanin pigment creates the
different coloured plumage of the owls”
environment,” says Karell. “It suggests
that even a long-lived organism like
tawny owls has the means to adapt to
very rapid changes, through natural
selection.” However, the study did not
manage to fully ascertain the causes of
the
selection
process
that
was
demonstrated, particularly as the
survivability rates of both brown and
grey owls were found to be comparable.
A later study by Karell’s group published
in 2013 also concluded that feathermoulting patterns of owls seemed
independent
of
environmental
conditions, acknowledging that other
behavioural and physiological factors
were likely at work. To obtain more data
about the significance of colour morphs,
Karell’s
latest
three-year
project,
currently
nearing
its
conclusion,
examines the role of parasites as
mediators of natural selection.
This venture builds on earlier work coauthored by Karell, and published in the
Journal of Evolutionary Biology. The
paper argued that, faced with parasitic
infection, there was a complex
interaction between bodily immune
defences and hereditary traits in the owl
population. These had different costs for
the two colour types. To find out further
details of this dynamic relationship,
Karell and his colleagues are currently
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natural ‘control’ subjects, the scientists
also medicated some of the owls using an
anti-malaria drug, to document its
influence on their breeding patterns and
metabolism. “Our next step is to predict
what kind of an impact the disease has
on survival in the long term and I have,
together with colleagues at Lund
University
in
Sweden,
developed
molecular tools to study the parasites in
depth,” says Karell.
Although his research to date has
primarily concentrated on Finnish
populations, Karell hopes to obtain
further funding for research to look at
variation
in
tawny
owl
colour
polymorphism across Europe, with the
aim to document large scale genetic
patterns and adaptations to different
climatic conditions
The exercise would require a large-scale
collaboration with other researchers and
bird-ringers, to obtain a sizeable and
valid data set. “Our intention is to gather
complete data from the whole range of the
species, and model this statistically in a
scientifically robust way” he outlines. “Of
course, this has formerly been attempted
in lab studies of mice, but this doesn’t
reveal
anything
about
ecological
contexts. We think it’s very important to
learn how evolution operates in our real,
and constantly changing world.”

Project Funding:
Academy of Finland
Project Partners:
• Prof. Staffan Bensch, Lund University
• Prof. Jan-Åke Nilsson, Lund University
• Prof. Jon Brommer, University of Turku
• Dr. Jari Valkama, University of Helsinki
• Dr. Andreas Lindén, Åbo Akademi
University

Main Contact

Patrik Karell

PhD in Ecology and evolutionary
biology from University of Helsinki
in 2007, postdoctoral work at
University of Helsinki 2007-2011
and Lund University 2011. Currently
postdoctoral researcher and project
leader at Environmental and Marine
Biology, Åbo Akademi University.
Main research interests range from
evolutionary ecology to ecological
immunology and population ecology.

Contact:

Tel: +358-50-3412879
Email: patrik.karell@abo.fi
Web: http://web.abo.fi/fak/mnf/biol/
eco/beeg/patrik.html
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SHOKs
to the system

The Strategic Centres for Science, Technology and Innovation, otherwise known as
SHOKs, are a set of public-private partnerships designed to encourage innovation in a
number of key areas of the Finnish economy. Harry O’Neill discovers a little more about
how they function, as well as the areas of research that they are hoping to stimulate
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T

he Strategic Centres for Science, Technology and
Innovation (SHOKs) were established as a policy
concept in 2007 and organised around publicprivate partnerships. The aim was to help
accelerate the process of innovation and renew Finland’s
industrial clusters by creating new competences and
inducing radical innovations at the system level.
In this context, SHOK operations have sought to apply new
methods of cooperation, co-creation and interaction.
International cooperation is also intended to play an
important role. Furthermore, the testing and piloting of
creative research environments and ecosystems constitutes
an additional and essential element of their operation. In the
organisational context of the centres, companies and
research units are intended to work in close cooperation,
carrying out research that has been jointly defined in the
strategic research agenda of each centre. The research
produced aims to meet the needs of Finnish industry and
society within a five to ten year period.
The SHOKs have, in the last five years, become one of the
main instruments of Finnish innovation policy and perhaps
even its ‘flagship’ programme. Currently there are six
SHOKs in operation: Cleen (in the area of environment and
energy), FIMECC (in the metals and engineering industry),
SalWe (in health and well-being), DIGILE (in the ICT and
digital services sector) RYM (in the built environment
sector) and FIBIC (Finnish Bioeconomy Cluster).
The initial investment financing for the SHOKs has, in the
main, been provided by Tekes and by private industry.
Between 2008 and September 2012, Tekes funded these
SHOK programmes with a total of over €343 million. An
average of 40 per cent of the research conducted by the
SHOKs has however been co-funded by the companies
involved. The Academy of Finland contributes to the
strategic centres indirectly by funding leading-edge
research carried out in the research areas covered by the
SHOKs (€31m in 2011 and €5m for 2012–2014).

Cluster, or FIBIC, has activities in three different strategic
focus areas: intelligent resource-efficient production
technologies, future biorefinery and sustainable bioenergy
solutions. Its high level of expertise in modern wood
processing technology, from forests to consumers, is the basis
for the development of radical new material products, new
processes, energy products and service solutions.
Metal products and mechanical engineering: FIMECC

FIMECC was established in Finland in 2008 to initiate,
organise, and manage research programmes and other
activities in the field of metals and mechanical engineering.
It currently supports twelve different research programmes.
It was designed to carry out long-term cooperative research
through target-oriented industry-led and precompetitive
programmes in fields most crucial for the future. The
results of these have been excellent, providing
breakthrough innovations of global importance.
Built environment innovations: RYM

RYM was founded in 2009 to help encourage built
environment innovation activity in Finland. It invests the
funds and know-how of companies and public financiers of
innovation in research areas most important for
international competitiveness. Three themes have emerged
as focal points: spaces that increase well-being,
competitiveness based on resource wisdom, and a built
environment that attracts investments. The aim is to build
Finnish ecosystems of excellence in these areas. RYM
offers real estate and construction sector companies,
research institutes and universities a novel way of
engaging in close, well planned and ambitious cooperation to develop and bolster cutting-edge expertise.
Health and well-being: SalWe

Energy and the environment: CLEEN

Energy and environment issues are high on the Finnish
government’s agenda, with one of their stated ambitions
being to make Finland a global forerunner in developing
an eco-friendly, resource and material efficient economy
and sustainable consumption and production patterns.
CLEEN was established in 2008 to facilitate and coordinate
world-class industry driven research in the field of energy
and environment. In 2014, seven programmes are in
operation, with the research agenda including carbon
neutral energy production, sustainable fuels, resource
efficient production technologies and services, and finally
the recycling of materials and waste management.
Bioeconomy: FIBIC

In Finland, the most important renewable resources are
growing and sustainably managed forest assets. Finland has
outstanding resources at its disposal to become a pioneer in
sustainable development and bioeconomics. In the future
bioeconomy, wood and other biomass sources will be used
for an even wider array of applications, from paper,
packaging and buildings to biofuels and a broad spectrum of
biomaterials and bioproducts. The Finnish Bioeconomy
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Started in 2007,
there are

6

SHOKs in Finland
and in a short
space of time
they have
become one of
the main
instruments
of Finnish
innovation
policy, funded by
both public
and private
investment

SalWe is dedicated to encouraging innovation that
promotes health and well-being. The research
programmes are the operational core of SalWe. The
products, services and methods that will be developed
in the research programmes aim at maintaining and
improving the functional capabilities of an individual,
and the ultimate goal being prevention and treatment of
diseases with major public health and economic impact.
These diseases include obesity and metabolic syndrome;
neurodegenerative and psychiatric diseases; microbial
infections and inflammations; malignant diseases.
Information and communication industry
and services: DIGILE

The internet economy is growing fast. Ever smarter
services are also a means of increasing the productivity of
work, and society at large. DIGILE aims to increase the
pace of development of Finnish ICT and digital business,
which in turn will ensure growth of the business of the
whole sector, and therein the creation of new jobs.
Nowadays, digital business is an essential part of all kinds
of business as well as public services – not just ICT.
DIGILE’s role is not only to bring together and systematise
research and development, but also to ensure that the
results of research are understood, applied and adopted as
part of companies’ business practice.
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Biology Biotech
The Glanville fritillary butterfly is parasitised by the wasp Hyposoter horticola, despite the host only
being susceptible for a few hours a year. We spoke to Dr Saskya van Nouhuys of the University of
Helsinki about the curious relationship between these two insects

Landscape scale
foraging behavior
of a parasitoid wasp

The parasitoid wasp Hyposoter horticola probing host eggs with its ovipositor. (Credit: S. van Nouhuys)

Parasitoid wasps are insects that lay
their eggs in or on the eggs or larva of
other insects. The immature wasps live
off their hosts and eventually kill them.
Although it may sound like a rather
gruesome lifecycle, it is also a remarkably
common one, with almost all insects
hosting multiple parasitoid species. Many
parasitoid wasp species are actually
considered beneficial to humans, as they
are used to control populations of
agricultural pests.
62

An insect-lover from a young age, Dr
Saskya van Nouhuys’ studies initially
drew her to the use of predators and
parasitoids as a form of natural insect
pest control in agriculture, but she
quickly became interested in the more
fundamental question of how population
sizes are controlled and the evolutionary
background of these factors. One of her
earlier forays into the world of parasitoid
ecology came during her work as a postdoctoral researcher in Finland, in which

she was studying the spatial population
dynamics of parasitoids of the Glanville
fritillary butterfly (Melitaea cinxia),
specifically looking at how they are able
to persist using a single host species in a
fragmented habitat.
It was during this time working in the
Åland Islands, a tiny autonomous region
of Finland in the Baltic Sea, that van
Nouhuys noticed a strange pattern
occurring in the relationship between M.
cinxia and one of its parasitoids, the wasp
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Hyposoter horticola. Everywhere she
looked, the level of parasitism observed in
the caterpillars was consistently around
one third of the population. In a standard
parasitoid population, density dependent
variation occurs so that levels of
parasitism vary through time and space.
However, in the case of H. horticola, the
levels always remained the same, even at
high and low host density.
Perfect timing

Investigating this intriguing fact further,
van Nouhuys quickly established that the
wasp was parasitising M. cinxia at the
point just before the caterpillars were
hatched from their eggs. “If anything,
this just made the whole story even more
fascinating,” she regales. “That period of
time in which the caterpillars are
available for parasitism is absolutely tiny
– a matter of hours. And yet, practically
every cluster of eggs we looked at had this
similar ratio of parasitised eggs, meaning
that H. horticola had somehow managed
to locate every single one of these clusters
within that fleeting space of time.”
Working on the hypothesis that the
wasps were somehow able to know the
locations of the egg clusters before they
had reached this critical moment of
development, van Nouhuys and her group
were able to confirm this theory
experimentally
by
tracking
the
movements of individuals. The implication
of this was that, much like fellow
hymenopterans ants and bees, H. horticola
was able to store information about
resource locations and then return to
them at a later date. “Previous thinking
on parasitoids was that they were very
much the sort of organism that would find
a resource, utilise it, and then move on,”
explains van Nouhuys. “But what we
observed was that they were actually
carrying out anticipatory foraging;
locating a resource before it was ready to
be used with no immediate reward. This
gives the wasps more time to find host egg
clusters.”
The group then started to investigate the
method by which the wasps were keeping
track of the egg clusters. Taking
inspiration from classic experiments
performed on bees, they installed
landmarks around the eggs, waited for the
wasps to become accustomed to them, and
then moved the landmarks. The behaviour
observed showed that H. horticola was
using these visual cues in much the same
way as the bees in the original
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Gregarious Melitaea cinxia caterpillars basking in the sun (Credit: S. van Nouhuys)
experiments. “Ants and bees use what is
called path integration; they can find
their way from one resource to the next
along a specific path, but if you displace
them from this path, they become
disoriented,” states van Nouhuys. “We
wonder if our wasps are much the same.”

levels of competition between individuals
is evident – every cluster observed by the
researchers had been parasitised – the
wasps rarely breach the one third ratio
rule, despite the fact that one would
assume they would want to exhaust such
a valuable resource then and there.

“Ants and bees use what is called path integration;
they can find their way from one resource to the
next along a specific path, but if you displace them
from this path, they become disoriented”
Parasitic patterns

From an evolutionary perspective, one of
the most intriguing aspects of H.
horticola’s ecology is the seeming
restraint that they show when finding an
egg cluster. In a situation in which high

Using molecular markers sensitive
enough
to
differentiate
between
individual wasps, the researchers were
able to clarify that each egg cluster was
parasitised primarily by a single female,
with an odd egg here or there parasitised
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The Glanville fritillary butterfly, Melitaea cinxia (Credit: S. van Nouhuys)

At a glance
Project Information
Project Title:
The Parasitoid Ecology Group.
Project: Landscape scale foraging of
a parasitoid wasp
Project Duration and Timing:
The research group was established
in 2002 and has been working on
this project since 2004, with more
intensity since 2012.

“That period of time
in which the
caterpillars are
available for parasitism
is absolutely tiny – a
matter of hours”
by others. Mulling over the many possible
explanations for why these individuals
might show this level of restraint, they
first believed that the mounded formation
in which the eggs were laid might
physically restrain the wasps from
reaching all of them. However, this was
shown not to be the case. The group then
looked at the possibility that there might
be a temporal constraint, in that the
restricted time in which the eggs were at
the right stage in development might limit
the amount of eggs that could be
parasitised. This explanation also,
however, proved to be wrong.
It was only when one of the group’s PhD
students decided to carry out some
mathematical modelling on the optimum
foraging strategy of the wasps that the
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researchers’ investigations finally began
to bear fruit, as van Nouhuys explains:
“Using this model, we realised that the
longer an individual stays at a particular
cluster, the higher the likelihood that it
will come across eggs that it has already
parasitised. Parasitising the cluster thus
becomes less efficient the longer the
individual stays there. Combined with our
knowledge from genetic studies that the
wasp would be likely to find another
batch of eggs if it were to leave, the
decision to leave after a certain percentage
of eggs has been used becomes apparent.”
Future work

Although her group has gone some way
towards explaining the reasons behind
the peculiarly uniform parasitism of H.
horticola, van Nouhuys believes there is
still a lot left to find out. Work continues
on the tracking by individuals of multiple
resources
within
the
landscape,
ascertaining just how similar the wasp’s
methods are to those of bees and ants. As
well as this, another question remains
around the movement between egg
clusters. When a wasp has parasitised a
cluster, it leaves a scent mark signifying
that no one can return there. “A really
interesting question is: why, if competition
is high, would other individuals obey this
rule?” says van Nouhuys. “We don’t know
why yet, but they do!”

Project Funding:
1) The Academy of Finland Centre
of Excellence in Metapopulation
Ecology
2) Academy of Finland Research
Fellowship Grant

Main Contact

Saskya van Nouhuys

Saskya van Nouhuys is an Academy
Research Fellow in the Centre of
Excellence in Metapopulation
biology in the Department of
Biosciences at the University of
Helsinki. She leads the Parasitoid
Ecology Research group that
studies behavioral ecology and
population and community
ecology of parasitoid wasps in
natural populations

Contact:

Tel: +358 50 4484452
Email: Saskya.vannouhuys@helsinki.fi
Web: www.eeb.cornell.edu/sdv2/
www/
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Biology Biotech
Though they may share formative commonalities - genes, parents and environment – children and adults
experience food differently. To explain perceptual variations, and how they affect dietary habits, Finnish
researchers are examining how sensory perceptions and microbiota in the gut can influence our consumptive
mores. Their findings could inspire strategies to enhance childcare and well-being

What factors
define our diets?
Microbiota consist of tiny organisms
that inhabit the human body in both the
gut and other body surfaces, and are
integral to our existence. Since the early
nineties, various studies have revealed
their role in processes such as digestion,
vitamin production and protection
against disease. Surprisingly, the body in
total contains over ten times more
microbial cells than human cells. And,
despite their miniscule individual
dimensions, their collective proliferation
lends them a surprising weight.
“There are thousands of different types of
microbes which occupy the human gut,
weighing around 1.5 kilograms in the
average adult,” explains Dr Seppo Salminen,
a professor and director of the Functional
Foods Forum at Turku University, Finland.
“These are very important in regulating our
individual health.”
www.projectsmagazine.eu.com

Established in 2000, the Functional
Foods Forum concentrates and combines
multidisciplinary know-how to help
deliver high-quality, healthy foods for
the future. As part of its mission, members
have sought to characterise and identify
viable probiotics – microorganisms which
can be digested and provide benefits to
human health. Since completing a PhD in
Nutritional Toxicology at the University
of Surrey, UK, Salminen has become a
noted authority in the field, winning
several related prizes and frequently
serving on national and EU regulatory
committees. His current research seeks to
explore how microbiota determine health
and well-being, and if it is possible to
modify their impacts.
Conducting human and nutritional
studies, whilst also developing cell cultures
under lab conditions, Salminen’s long-term

collaborations with Professor Erika Isolauri,
a colleague from Turku University’s
Department of Paediatrics, have proven
groundbreaking. “Our work has challenged
current dogma which suggests when
colonisation of microbiota within infants
starts,” he explains. “It has also shown how
variations in them can preclude atopic
diseases, which are characterised by
allergic reactions. Initially looking at the
prevention of conditions which can afflict
infants, like acute gastroenteritis or
diahorrea, we were eventually able to
demonstrate, in a study published by The
Lancet, that dermatitis, an allergic skin
inflammation, can be prevented via specific
probiotic intervention.”
These achievements have furthered
understanding of probiotic mechanisms,
which can be used in various nutritional
therapies and treatments. A current
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At a glance
Project Information
Project Title:
Taste perception and eating
behavior
Project Objective:
The overall objective of this
multidisciplinary research is to
determine how individual taste
perception influences liking/disliking
and eating behaviour of healthy
foods in children and adults
Project Duration and Timing:
Several years
Project Funding:
Academy of Finland, different
foundations
Project Partners:
Research Centre of Applied and
Preventive Cardiovascular Medicine,
Turku Institute for Child and
Youth Research, Department of
Biochemistry, Institute of Dentistry,
Monell Chemical Senses Center,
University of Gothenburg, Technical
University of Munich

Main Contact
Academy Research fellow
Adjunct Professor Mari Sandell
Contact:

Tel: +358403524149
Email: mari.sandell@utu.fi
Web: http://www.utu.fi/en/units/fff/
research/senses/Pages/senses.aspx
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strand of Salminen’s research, however,
also suggests links between microbiota
and child development. “Through our
experiments, we’ve illustrated that
specific probiotics can influence weight
gain in early childhood. These can be
administered directly to a mother, or
supplied as additives that can be blended
with breast milk. Later in childhood, it is
possible to mix them with formula or the
normal food of the child.”

behaviours. “A major reason for
collaborating is to obtain a more holistic
understanding of how bacteria themselves
are influenced by genetic background and
food choices,” explains Salminen. “Mari
and I both contend that environmental
factors play a significant part in the
formation of dietary habits in children, and
therefore on the types of microbiota they
develop. From a medicinal perspective, we
anticipate that, if an intervention can be

“Eating well is indisputably important, but
specific perceptual differences mean that this
can sometimes prove challenging”
This discovery has encouraged a novel
collaboration with Academy research
fellow Dr. Mari Sandell, a deputy director
of the Functional Foods Forum. Sandell is
also Team Leader of the eponymous Sandell
Lab, which conducts research into sensory
perception of food and its impact on eating

made early enough, these interactions can
be purposefully modified”.
Sandell’s research seeks to explain the
dynamic
variability
between
chemosensory perceptions. These include
taste, smell and chemesthesis (the chemical
sensibilities of the skin and other
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membranes which create the ‘burning’
sensation we experience from chilli,
amongst other effects). These factors, she
believes, contribute towards our food
preferences and idiosyncratic diets.
“My background is strongly rooted in
food science and chemistry,” says Sandell,
who obtained her PhD in 2003, and
gained post-doctoral experience at the
world-renowned Monell Chemical Senses
Center. “But I’ve always been fascinated
by subjective differences in our
perceptions of food. My first thesis
examined a compound known as
andostrenone (also called boar-taint) that
can be smelt whilst pork, particularly
male boar, is being cooked. Some find
this smell pleasant, whereas others deem
it revolting. But curiously, certain people
cannot smell it at all due to a phenomenon
called anosmia. This shows that
human beings inhabit their own
highly individualised sensory
worlds.” Sandell pursued a
related interest in her PhD
thesis, which looked at
strawberries, and the ways in
which different nationalities’

epicurean sensibilities are partially
informed by their opinions and
experiences of flavour.
“’You are what you eat’ is a saying I’m
very fond of,” reflects Sandell. “Eating
well is indisputably important, but
specific perceptual differences mean that
this can sometimes prove challenging.”
To gather data on these subjective
variations, Sandell uses a sensory lab in
which odourless, transparent liquid
droplets or conventional foodstuffs are
ingested by subjects in taste tests. Recent
research on the responses of participants
to native lingonberries indicated that
many of those tested considered the

“There are thousands
of different types of
microbes which occupy
the human gut,
weighing around 1.5
kilograms in the
average adult”
healthy fruits astringent, and hence
unpalatable. “Although they may be aware
that these types of food are supposedly
good, it’s a big problem for those who are
sensitive to bitter tastes and other
orosensory properties to digest them,” notes
Sandell. “Of course, it’s easy to get rid of
these tastes through adding sugar, but this
isn’t very nutritious!”
In an attempt to expand youthful
palates and overcome such
negative responses, Sandell is
closely involved in providing
sensory-based food education
and training to daycare staff.
“I’m interested in finding out
how children can use all of
their senses, and encouraging
them to lean about flavour,” she
says. “I don’t think that prompting
them to try everything just once is
adequate, and it’s important to
remember the way they interpret and
associate food differs from adults. To help
children overcome their misgivings and
open their senses, we use a number of food
related activities, some of which are also
applicable to adults. By focusing their
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Agricuture, CSIC, Valencia, Spain

Main Contact
Prof Seppo Salminen
Contact:

Tel: +358400601394
Email: sepsal@utu.fi
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sense of smell, or rolling food around their
fingers to appreciate its texture,
perceptions can be activated. It may take a
long time, but, incrementally, these
practices often allow them to experience a
challenging food.”
By combining this approach with the
development of probiotic therapies, the
Finnish team hope to contribute towards
techniques that promote dietary health,
and could potentially deliver numerous
related benefits. “To achieve these
tangible impacts, it’s very important to
adopt an interdisciplinary approach,”
argues Sandell. Dr Salminen concurs.
“Our academic specialities are separate,
but inside the body they are evidently
closely related,” he says. “As a
consequence, our research collaboration
not only presents an opportunity for us to
improve nutritional standards, but also to
introduce novel prevention methods and
potential future management tools for
many lifestyle diseases.”

★
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Biology Biotech
In nature, every little advantage an individual can confer on itself improves its chances of survival and, therefore,
reproduction. One of the most prevalent tactics used by organisms to avoid or repel the unwanted attention of enemies
is through the use of colours and patterns. Dr Sami Merilaita of the Åbo Akademi University has been exploring some
of the mechanisms of camouflage and signalling, and the implications these can have on animal behaviour and variation.

Exploring the mechanisms of
camouflage and signalling

One of the current focuses of Merilaita’s
work on protective colours and patterns is
the prevalence of so-called “eyespots” in
nature. These concentric ring patterns
(which often resemble eyes) are
widespread among animals, from simple
life forms such as flatworms, molluscs
and insects to more complex organisms
such as fish, reptiles and birds. “It’s very
interesting that these distinct markings
are found in such a wide variety of
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groups,” says Merilaita, “and so we have
been looking at the reasons for why this
might be.”
Eyespots are often associated with antipredator functions. They can be used to
intimidate, as in the case of the peacock
butterfly, whose large wing-based eyespots
are thought to mimic the eyes of its
predator’s own enemies. However, Merilaita
has also shown that they can be used in
slightly more subtle ways, for instance in

influencing the direction of attack from
predators. Many species of coral reef
dwelling butterflyfish have a large eyespot
towards the back of their body, as well as a
stripe through their actual eye that breaks
up the shape and makes it difficult to
discern which end of the fish is the head.
“These kinds of deception can help to
manipulate predator attacks so that the prey
is more likely to escape and survive,”
explains Merilaita.
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Gathering
convincing
behavioural
evidence of this phenomenon has proven
to be a tricky task. Past experiments used
systems in which passerine birds trained
to attack both artificial prey and dead
butterflies were monitored to see where
they struck and how they were influenced
by the eyespots. More recently however,
Merilaita began using three-spined
sticklebacks and was able to garner some
fairly convincing results. “We were able to
show that the behaviour of the fish was
strongly influenced by the eyespots,” he
says, “which has not been shown a lot in
aquatic systems.”
One explanation for the ubiquity of
these marks is that they are, from a
developmental perspective, relatively
easy to produce. “For instance, it is easier

in which humans were asked to search for
monomorphic or polymorphic prey on a
screen, and saw a clear effect showing that
they were more effective at searching for
monomorphic prey.”
Camouflaged prey are difficult to detect,
and so predators react to the presence of
two or more variants of a prey species by
focusing on the more common type,
allocating all of their attention to the one
they are most likely to find and thus
increasing their search efficacy. This is
known as search image formation, and it
has been theorised that this can lead to a
stable state of fluctuation between prey
morphs due to negative frequencydependent selection on the more common
type, after which the predator’s target will
switch to the newly most prevalent type.

At a glance
Project Information
Project Title:
Protective coloration
Project Objective:
The project studies the function
of protective prey coloration and
marks, i.e., how they can be used
to manipulate the perception and
behavioural responses of predators.
It also studies the optimisation of
prey coloration and how natural
selection imposed by predation
influences prey appearance.
Project Funding:
Academy of Finland
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“We are very interested in how predators’ visual
perception, decision making and behaviour are
able to influence the patterns and colours of prey
in an evolutionary sense”
Sami Merilaita
for living things to produce circles of
pigment than squares, and so they may
not necessarily exist due to their
resemblance to eyes,” explains Merilaita.
“We have been investigating this idea
with fish, comparing how they respond to
different shapes, and it seems that the
eye-like shape is an important protective
function of eyespots that can influence
the behavioural response of the attacker.”
Prey polymorphism

Variation within species of animals and
other organisms has long been a source of
some confusion for scholars of evolution.
One would expect natural selection to
filter out variation within a population
towards a single optimum form, yet in
reality we see that species often have
several variants. Studying the mechanisms
by which this polymorphism is maintained
makes up another part of Merilaita’s varied
work. “An example of one of these
mechanisms is that it may be harder for
predators to search for a number of
different morphs rather than just one, as
they have to allocate their attention to
more than one visual appearance.”
“We were able to show the benefit of
variation for prey with an artificial setup
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However, Merilaita is unsure as to the
strength of this effect in reality. “There is
some evidence for this in small scale
experiments, but I am sceptical of the
implications because there is a big
difference between an experimental setup
and a real life setting in which exists
numerous
predators,
habitats
and
individual experiences. My simulations
have shown that this mechanism is not as
likely to maintain polymorphism as has
been thought.”
Merilaita’s work looks to see how colours
and patterns can be used to manipulate the
visual perception and decision making of
predators i.e. their immediate behavioural
response. However, it also works the other
way. “We are very interested in how
predators’ visual perception, decision
making and behaviour are able to influence
the patterns and colours of prey in an
evolutionary sense; in other words, how
these traits can impose natural selection
upon the prey species,” explains Merilaita.
“Prey colouration and patterns have an
immediate effect on the behaviour of
predators, whereas predator perception
works much more slowly, influencing the
shape and appearance of prey species over
evolutionary timescales.”

Sami Merilaita is a behavioural
and evolutionary ecologist who
has mainly studied the use of
animal body colours and marks
against predation. He received a
PhD in animal ecology in 1999 at
Uppsala University and has worked
at several universities, including
University of California in Santa
Barbara and Stockholm University.

Contact:

Tel: +358 (0)2 215 3355
Email: sami.merilaita@abo.fi
Web: http://web.abo.fi/fak/mnf/biol/
eco/beeg/sami.html
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Energy
Even in Europe’s least populous regions, the spill of urban development is beginning to raise concerns
about current modes of living. At the heart of Helsinki’s efforts to put a stop to urban sprawl is a
cultural borrowing from their southern neighbours: the humble townhouse

Terrace
treatment

Credit: Aku Jokinen, Aalto

A familiar sight in most of the world’s
major urban centres, the townhouse’s
popularity in Central Europe, and the UK in
particular, is markedly less prominent the
further north one travels. Precisely why is
not known for certain, but a strong indicator
may be the land to population ratios of
Nordic countries; with approximately forty
people living in a square mile, the average
Finnish citizen is not living a cramped
existence. However the ambitious emission
reduction targets of the EU require denser
urban structure than currently exists.
For space saving, energy-efficient
solutions to urban sprawl, architects and
engineers at Aalto University are looking to
the European townhouse and the country’s
own architectural history for inspiration.
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Fifty years ago, Finnish town planners
successfully adapted the concept at the
heart of the UK’s early 20th Century
garden-towns to achieve worldwide fame
with Tapiola, a landmark of modernist
architecture in harmony with nature. “Our
goal is to do the same,” explains Matti
Kuittinen, “to take the original Central
European townhouse and transform it into
something suitable to the Finnish context.”
A practicing architect and research
manager at Aalto University’s School of
Arts, Design and Architecture, Kuittinen’s
working knowledge of the practical and
theoretical sides of the profession make
him ideally suited to coordinate the
university’s Energy Efficient Townhouse
project. Led by Professor Hannu Huttunen,

the project is part of a wider research
programme looking for innovative
approaches to maximise energy-efficiency
in everyday living. Characterised by its
space saving potential, the tall and narrow
townhouse could be Finland’s answer to
the growing concerns of urban sprawl.
Transposing the townhouse concept from
Central to Northern Europe entails a shift
on more than one level: “There are the
climate conditions, the market preferences
and, of course, the city planning
considerations in Finland,” states Kuittinen.
Much lower temperatures, a high value on
spacious
living
and
conservative
construction companies must all be taken
into consideration in adapting the principles
of the townhouse to the Finnish context.
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The market research shows that there isn’t a
particularly strong desire to live in
residential blocks of flats in Helsinki, but
for a home to be a nice warm house with its
own backyard and large enough at least for
single family occupancy. “We’re trying to
make the cities more compact but at the
same time give people their own freedom,”
Kuittinen explains. The townhouse
represents something in between the
apartment block and the ideal. Not detached,
but not cramped either, it is, spatially, at
least, a notably effective mode of living.
Despite its contextual specificity, the
project’s results could have effects that
resonate beyond Finland and Northern
Europe. If a concept for a townhouse is
successfully developed that fits within the
parameters of the EC’s energy efficiency
directive then there is huge potential for a
product that easily translates into other
contexts. “Imagine if we could develop a
nice zero energy house type that’s energy
efficient and environmentally friendly,”
says Kuittinen. “If we can prove that it
works here in a cold climate then it should
be easy to adapt it into warmer climates.”

“The townhouse represents
something in between the
apartment block and the
ideal. Not detached, but
not cramped either, it is,
spatially, at least, a notably
effective mode of living”
Taking
into
consideration
the
surroundings, the building and its interiors,
the project combines the skills and
resources of four departments at Aalto
University:
architecture,
civil
and
structural
engineering,
electrical
engineering
and,
finally,
energy
engineering. Divided into three work
packages, the teams are currently working
out the details that will inform the practical
side of the project further down the line.
Ultimately, as well as being energy
efficient, the final concept has to be
desirable to the consumer and competitively
priced if it is to stand a chance against
rural homes, single family homes and
residential flats. It is essential, therefore, to
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find out under which circumstances a
townhouse would actually be a viable
option, as Kuittinen explains: “It seems
that there is a very specific area in the city
in which this townhouse will be the best
market option.”
To do this, the teams have performed lifecycle assessments to gauge the overall
environmental impact of their proposed
product in comparison to the most popular
forms of housing. In addition to this, the
market and construction prices of materials
and services has been calculated per square
metre to see how an energy efficient
townhouse might sit pricewise next to a
block of flats or a detached house. The
initial findings have come as somewhat of a
surprise: “We’ve found certain parameters
indicating that it’s not the worst, as we
feared, but seems to be the best or second
best of these options,” states Kuittinen.
If further investigations continue to
support these findings, the project could be
well on its way to achieving its goals in
2017. Developing a set of recommendations
for city planners and feasible reference
cases for construction companies, the
project intends to influence both the
regulatory and the market sides involved in
making the concept a fully realised product.
These will help the building permission
authorities understand more clearly how
the appropriate areas should be planned and
evaluated as well as demonstrating how the
townhouse itself can best be built to
maximise energy efficiency, functionality
and aesthetic value.
In order to illustrate the project’s
concepts, a pilot version is planned for
production on the university’s campus as
a sideline to the project’s main deliverables.
This prototype will be doubly useful as a
tool for demonstrating the project’s
findings to interested parties and also as a
platform from which the companies
involved may showcase the products they
are putting into it. “It would be real with
people living in it,” explains Kuittinen,
“so it wouldn’t just be a fancy shell-case
but a brilliant example of building zeroenergy houses in cold climates.”
Tapiola is proof that the limitations of
context can be overcome with results that
are more than adequate. Though a
traditionally foreign concept, Kuittinen and
his colleagues at Aalto University are on
their way to developing a townhouse that is
not only energy efficient but affordable too.
It may not be long before Finland is selling
a superior version of the terraced domicile
back to Central Europe.
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Energy Efficient Townhouse
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The goal of the project is to improve
urban living by developing a
townhouse model for the Finnish
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Mr. Matti Kuittinen is a Finnish
architect working on the research
of ecological design, wood
construction, life cycle assessment
and humanitarian aid. In addition
to working as researcher and
coordinator at Aalto University, he
implements theory into practice at his
office, Kombi Architects Ltd.
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Energy
Wood can be considered a traditional material, but its rustic appearance belies intriguing properties.
Researchers hypothesise that its use can modulate the conditions of internal spaces, and even our perceptions
of them. At Aalto University, a new project seeks to understand and share these energy conserving strategies

Utilising wood to create energyefficient living spaces
It’s one of our most ancient construction
mediums, but, surprisingly, wood may
also possess qualities that render it an
ideal material for twenty-first century
living. A significant interdisciplinary
study funded by Aalto University is
currently examining these features and
determining how they could take root in
our homes. Under the aegis of the
institution’s Energy Efficiency Research
Programme, the initiative branches across
research groups focusing on bioproducts
chemistry, wood materials technology,
architecture, energy technology and
environmental psychology – a diversity
indicative of its many potential
applications and effects.

“Wood is
simultaneously a good
insulator and possesses
a reasonably high heat
capacity”

homeowners to install it. “In future, I hope
that wooden design components will be
created that can be serially reused,” says
Hughes. “These could potentially be
incorporated
in
several
buildings
throughout their functional lives. Because
wood stores carbon, this concept is
extremely
advantageous
for
the
atmosphere and climate.”
“Wood is simultaneously a good insulator
and possesses a reasonably high heat
capacity,” says Hughes. “These are
interesting thermal properties, which
haven’t always been thoroughly exploited
in the past. One of the areas we’re
examining is thermal relationships within
a building, or between rooms and the
wooden features inside them.”
Wood is often incorrectly referred to as a
‘breathing’ material, although it should

properly be designated as hygroscopic.
“This means that it absorbs water from its
surrounding environment, particularly if
untreated and exposed. If humidity drops,
that moisture is released back into the
atmosphere. This dynamic behaviour could
prove very useful in locations where there
are large peaks or troughs in internal
humidity. Wood, properly deployed, could
contribute towards moderating these
conditions.” Because of this property, wood
may actually reduce the amount of energy
necessary to heat a building.
A fundamental objective of the research is
to consider how the functionality or
usability of wood can be enhanced, without
inhibiting some of its helpful attributes.
Heat capacity is one of these desirable
properties, which the researchers will
attempt to moderate by compressing wood

Test house at Aalto

“We want to look at the properties of
wood, and how these can be exploited to
make buildings more energy efficient,”
explains Mark Hughes, professor of wood
technology within the Department of
Forest Products Technology. “Wood is
aesthetically attractive, due to its natural
grain, and is often regarded as a tactile,
cosy material which ‘feels’ warm. Our
project seeks to explore both the physical
aspects of the material and the ways in
which people interact with it.”
Spatial design and usage of wood within
interior settings will be explored, alongside
a consideration of its visual appeal, and
the factors that could incentivise
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by applying heat and pressure. “These
forces will make the wood denser, which is
intrinsically linked to phenomena like
conductivity,” explains Hughes. These
techniques could be especially advantageous
in a territory like Finland, where timber
diversity is limited. “The country only
possesses two major commercial softwood
species – pine and spruce – and a single
hardwood variety, birch. Softwood species
are low density, so they’re good thermal
insulators but don’t provide high heat
capacity. Because of these constraints, if
we’re able to augment certain properties
whilst suppressing others, this could make
wood products far more flexible, irrespective
of the raw material.”

could be productively manipulated in
domestic settings. If occupants consider
their homes to be warmer, they may become
less likely to raise heating levels, thus
saving fuel.
“We’re currently six months into the
project, and making exciting progress,”
states Hughes. “We have a lot of latitude to
investigate new discoveries and tangents of
research as they arise. This is extremely
helpful for all of the academic departments
involved, since our particular area of focus
neatly dovetails with other initiatives
occurring throughout Aalto. A PhD student
has recently been recruited, who will assist
our professor in studying the psychological
aspects, obtaining hard data about the
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“A room furnished with exposed wood
would likely feel cosier, even if the actual
temperature in the space was lower than in
a concrete counterpart”
Achieving this equilibrium often proves
challenging since, if treated with a layer of
varnish, the moisture exchange process is
neutralised. “We’re trying to enhance this
interaction, but it’s tricky to find a balance
between a system which repels liquid water
but simultaneously absorbs water vapour,”
says Hughes. One possible means of
enhancing so-called ‘breathability’ is to
increase the surface area to volume ratio of a
product. “Hypothetically, this gives it more
opportunity to interact with moisture in the
environment, and to absorb it more rapidly.
Conversely, it’ll also release it quicker, in
response to an environmental change”.
Curiously, wood may also affect human
perceptions, which cause us to experience
heat fluctuations differently, depending on
our surroundings. “If you’re situated in a
bare concrete room, its appearance, and the
presence of cold walls, can make this
environment seem colder to us,” says
Hughes. “But wood can have the opposite
effect. A room furnished with exposed
wood would likely feel cosier, even if the
actual temperature in the space was lower
than in a concrete counterpart.” These
impressions could also be partly attributed
to the material’s moisture gathering
qualities, in concert with subjective
responses. Consequently, these effects
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relationship between people and wood. This
is important, as studies have indicated that
too much of it in a building can become
objectionable. We need to learn how it can
be incorporated – perhaps even by
disguising or processing it in an
inconspicuous fashion. Unless these
sentiments can be changed, the technology
might not achieve its full potential.”
Present conditions hint it has a promising
future, notably at national level. “Wood
construction currently has quite a high
profile in Finland,” says Hughes. “People
are trying to use it more effectively, as it’s
considered positive and sustainable from an
environmental standpoint. This has
benefited us, and we hope it will also help to
encourage the dissemination and practical
implementation of our findings. If we can
map common perceptions, these can be
used to inform design principles, which we
will look to share with the industry and
public. We’re also working closely with our
school of architecture, which offers an
international program on building with
wood to graduate architects and other
students. If we can equip these future
design professionals with knowledge about
its qualities, and the best ways of using the
material, they’ll be well equipped to exploit
its unique advantages.”

Project Funding:
Aalto Energy Efficiency Program;
€900,000
Project Partners:
Three Aalto University schools:
School of Chemical Technology;
School of Engineering and School of
Arts, Design, and Architecture

Main Contact

Mark Hughes

Mark Hughes is originally from
the UK, has worked at Aalto since
2006 and was appointed professor
in 2007. His background is in
mechanical engineering and wood
science and his current research
focuses on the use of wood in the
built environment and composite
properties and micromechanics.

Contact:

Tel: +358 50 512 2615
Email: mark.hughes(at)aalto.fi
Web: http://puu.aalto.fi/en/research/
research_groups/wood_material_
technology/
http://energyefficiency.aalto.fi
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Environment & climate
Maintaining the quality of the Earth’s inland water sources against the effects of a warming planet
is essential for the health and wellbeing of humankind. Here, Dr Anne-Mari Ventelä explains how
reconstructions of lake history can offer up vital clues for safeguarding their futures in a changing climate

Following the nutrient flow
Climate variation poses a substantial
threat to the nutrient balance of the planet’s
inland water sources. Coupled with the
consequences of industrial and agricultural
practices, rising temperatures are leading to
greater instances of eutrophication as
aquatic ecosystems are overburdened with
nourishment. Their response? Large scale,
long-lasting and often toxic blooms of
phytoplankton that cause radical shifts in
the water’s biodiversity.
A vital source of drinking water, these
inland ecosystems serve humanity’s most
basic needs as well as a host of industrial
and commercial ventures too. Their
74

economic value, however, is seriously
affected as deteriorating water quality
impinges upon their worth as tourist
hotspots and fishing grounds, but as fresh
water sources for human consumption the
eutrophication of the Earth’s lakes and
rivers has life threatening implications. It
is imperative therefore that the
mechanisms driving the deterioration of
aquatic ecosystems are better understood
if attempts to restore water quality stand
any chance of success.
Funded by the Academy of Finland and
the Chinese Academy of Sciences, the
Lakes in Trouble project brings together

experts in aquatic ecology from the
University of Helsinki, the Pyhäjärvi
Institute in Finland’s Satakunta region
and the Nanjing Institute of Geography
and Limnology, Chinese Academy of
Sciences (NIGLAS) in an effort to
conserve aquatic ecosystems against the
environmental stresses of a warming
climate. “It’s not something that will
happen in 15 or 20 years,” warns Ventelä,
“changes are already happening.”
An adjunct professor in aquatic ecology
at the University of Turku and manager of
the
Pyhäjärvi
Institute’s
Aquatic
Environment Division, it was through the
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institute’s lake restoration programme
that Ventelä first recognised the effects of
climate on water quality. “Although
mainly due to human impact, we found
that one of the really important
background issues for eutrophication
were climatic variations that had already
happened,” explains Ventelä. With a
holistic approach that combines longterm data from pre-existing monitoring
programmes, paleolimnological studies
and state-of-the-art wind and wave
recording equipment, Ventelä hopes that
by shedding light on the role of climate
variation, efforts to restore water quality
will be able to adapt to the changes that
are happening now and changes that are
yet to come.
At lakes Pyhäjärvi in Finland and Taihu
in China, programmes monitoring their
nutrient loads have been in place for
decades. Functionally similar, the
difference in trophic status between these
shallow water systems is as distant as
their geographical location. Doubling as a
waste dumping ground, Taihu’s tourism,
fishing and drinking services are
repeatedly disrupted by recurring blooms
of the toxic cyanobacteria Microcystis,
most dramatically so in 2007 when two
million inhabitants in the city of Wuxi
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were deprived of drinking water for an
entire week.
With decidedly less pressure from human
activity and an ongoing restoration
programme since 1995, Pyhäjärvi’s
fortunes appear somewhat brighter, but

look at changes that have already occurred
in its biological structure. Containing the
remains of zooplankton and diatom
communities, sediment cores offer insights
into the stratification patterns of these
organisms over the last 50 years which,

“Before, we were only able to estimate the role of
wind and waves, but now we have got exact
values which can be further used in models”
recent variations in the climate have
begun to create new challenges for the
lake’s restoration. Since 1962, the highest
summer temperatures in the region have
risen by an average of 0.9°C per decade
with fluctuations in rainfall patterns
playing havoc with the lake’s nutrient
load. “Normally, the catchment in
Pyhäjärvi is frozen over the winter but
we’ve had late snow and now it’s melting,”
states Ventelä in early spring. “It is
certainly the wrong season for this kind of
external load but it’s coming now.” To
assess the lake’s response to climate
variations in the past it is necessary to

combined with reconstructed densities of
planktivorous fish, phosphorous levels and
macrophyte coverage, begin to build up a
picture of these structural developments.
These comparisons have already begun
to implicate climatic stressors as a driving
force behind the changes and with longterm ecological data at the project’s
disposal, Ventelä can begin to peer into
the futures of the Pyhäjärvi and Taihu
lakes. Although extreme weather events
are often a short lived blip in the long
view, their effects linger. Trawling
through the long time data series, spikes
in weather behaviour that match predicted
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At a glance
Project Information
Project Title:
Lakes in trouble: Understanding the
effect of climate change on threatened
ecosystem services of eutrophicated
aquatic systems

Lake Taihu in China

future events can be analysed with
reference to the changes recorded in the
lake’s trophic structures, thus affording
Ventelä and her colleagues a glimpse at
the shape of things to come.
While allowing detailed insights into
the effect of external nutrient loading,
the mechanisms underpinning internal
nutrient loading are little studied in
comparison. With NIGLAS’ state-of-theart hydrodynamic recording equipment it
is hoped that the project can offer a
greater understanding of the processes
regulating
sediment
resuspension.
“Before, we were only able to estimate the
role of wind and waves, but now we have
got exact values which can be further
used in models,” states Ventelä. “That is
very exciting and new for us”. In shallow
lakes like Pyhäjärvi and Taihu, wind
speed goes a great way toward increasing
turbidity as nutrient rich sediments are
lifted back into the water column, greatly
affecting the status quo of nutrient
circulation. As more extreme weather
conditions and events are predicted in the
future, it is likely that these lakes and
others will experience greater occurrences
of sediment resuspension.
One possible mitigating factor is the
presence of macrophyte coverage in these
lakes but the known extent of their
influence on nutrient cycling is murky.
While observations have noted a greater
volume of plankton biomass in open
waters than where macrophytes dominate,
it is entirely possible that by reducing the
ratio of nitrogen to phosphorous they also
create favourable conditions for the
spread of toxic algal blooms.
Completing at the close of 2014, this
collaboration between Finland and China
is yet to publish its results but already
eyes are being cast to the future. “We
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have a feeling that we have only just
started this work and this is really the
beginning,” states Ventelä. Though
confident that their findings will help
bring about more detailed understanding
of
the
driving
forces
behind
eutrophication, there is no illusion
regarding
the
difficulties
climate
variation presents; effective responses to
changes further down the line require

“The approach has to
be broader than the
lakes themselves. Our
message here in
Finland is that we
really face quite a
serious challenge”
adaptable measures but it also takes
decision-makers and local people working
together to improve water quality. Policy
concerning the quality of Lake Taihu, for
example, is still unclear over the part
played by catchment, despite 40 million
people living within the lake’s watershed.
This research aims to strengthen those
associations by clearly showing the
causes and effects of deteriorating water
quality. Without it, it will be difficult to
generate cooperative networks willing to
apply the science. As Ventelä says, “the
approach has to be broader than the lakes
themselves. Our message here in Finland
is that we really face quite a serious
challenge.”

Project Objective:
The ultimate aims of the project are: 1)
to improve the possibilities to secure
the ecosystem services provided by
Lake Taihu and Lake Pyhäjärvi also
under changing climate, 2) to elucidate
the processes involved herein based
on new experiments and analyses of
data from the lakes, 3) increase the
possibilities to adapt the restoration
measures to level demanded by
climate change, 4) increase research
co-operation between China and
Finland in the field of aquatic studies.
Project Duration and Timing:
3 years, 2012 to 2014
Project Funding:
Academy of Finland
Project Partners:
Nanjing Institute of Geography
and Limnology (Chinese Academy
of Sciences), University of Helsinki,
Pyhäjärvi Institute

Main Contact

Anne-Mari Ventelä

Anne-Mari Ventelä, Ph.D., is the
manager of the long-term restoration
program of Lake Säkylän Pyhäjärvi
in Finland. She is also the division
manager of aquatic environment
division in Pyhäjärvi Institute and
adjunct professor of aquatic ecology
in University of Turku. Her research
interests include eutrophication,
food web interactions, effect of
climatic variation on
lake ecosystem.

Contact:

Tel: +358 50 370 2919
Email: anne-mari.ventela@pji.fi
Web: www.pyhajarvi-instituutti.fi/
english/
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Environment & climate
Industrial processes are responsible for pumping vast amounts of carbon emission into the Earth’s
atmosphere. At Aalto University, Professor Mika Järvinen’s research group is conducting pioneering
research into carbon fixation which the could benefit both commercial industry and the environment

Marketing mineral carbonation
It has

taken a huge amount of creative
thinking to come up with feasible solutions
to the planet’s enormous output of carbon
dioxide, but even the most attractive
approaches have their limitations. Efforts
to reduce the skyward flow of CO2 into the
atmosphere have cast eyes downwards to
the ground beneath our feet and to the
sediments at the ocean’s deep, but with
concerns over acidification, deep sea
storage certainly has its detractors.
Geological formations hold promise for the
sheer volume and length of time that CO2
can be kept underground, though given
the relative infancy of these activities
there are currently no ways of making
accurate long-term predictions of the
method’s feasibility.
At the turn of the millennium, the city
of Weyburn in Saskatchewan, Canada,
became home to the first commercial
implementation of carbon capture and
storage (CSS) methods in a bid to increase
oil production in the region. A worrying
report in 2011, however, found dead
animals, algal blooms and gas bubbles
occurring in a well near the injection
point, though the two things have not
been irrefutably linked. In Helsinki, a
group of engineers at Aalto University are
seeking to exploit the potential of mineral
carbonation to develop a sustainable and
environmentally friendly method for the
procurement and storage of CO 2 .
At Aalto University’s School of
Engineering, the Energy Engineering and
Environmental Protection research group
is a hive of activity currently engaged in
a diverse range of pursuits. A considerable
portion of the group’s work entails the
modelling of power plants and other
industrial processes, such as iron and
steel making, as well as biomass
processing (where a parallel project in
waste biomass has allowed the group to
begin building their own circulatory
fluidised-bed
waste
gasifier).
In
collaboration with Brazil’s University of
Sao Paolo and Åbo Akademi University,
the team at Aalto are contributing their
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modelling expertise to state-of-the-art
research into the supercritical water
gasification of biomass with the intention
of developing a process that could work in
real life.
“Perhaps the oldest research topic that
we’ve been working on is related to blackliquor,” states Järvinen, the group’s leader
and associate professor in energy
technology. “We’ve studied the spraying
and combustion of black liquor since 1989
and might be the only group in the world

at the moment doing this research.” Since
the early 2000s when Ron Zevenhoven
began research into CO 2 mineralisation,
the group have been focusing their efforts
on novel ways of capturing and storing
CO 2 in order to limit the damaging
consequences of a changing climate.
It was 2004 when Sebastain Teir of
Aalto first had the idea of producing PCC
from steelmaking slags and CO 2 , and by
2011, Aalto University Foundation,
together with Åbo Akademi and

Upper row from left: Timo Laukkanen, Sanni Eloneva and Seppo Poimuvirta
Lower row from left: Pertti Kiiski, Mika Järvinen, Arshe Said and Vadim Desyatnyk
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Rautaruukki Oyj, successfully secured a
patent for a technique that produces
calcium carbonate (CaCO 3 ) from alkaline
by-products. The method was first
developed during the Tekes (the Finnish
Funding Agency for Technology and
Innovation) funded project Slag2PCC_
Plus (2007-2009). Järvinen’s group
postdoctoral researcher Sanni Eloneva
was one of the method inventors.
This approach to CSS aims to reduce
carbon dioxide emissions by using alkaline
industrial waste materials and by-products
and flue-gases rich in CO2 to create CaCO3
products that are marketable to the paper
industry. By using waste by-products such
as the slags generated in
iron and steel making
processes and flue gases,
costs are kept to a minimum
while significantly reducing
the associated industrial
3
carbon emissions. Usually,
the production of CaCO3
requires limestone to be
mined, transported and
then submitted to hugely
energy intensive calcination
processes that emit CO2 but
by substituting limestone as
the raw source material with
industrial alkaline waste
by-products, this patent
method extinguishes the
need for such wasteful activities.
Current development work is funded by
the Cluster for Energy and Environment
(CLEEN Oy) Carbon Capture and Storage
(CCSP) research programme (2011-2015),
the Academy of Finland and Aalto Centre
for
Entrepreneurship.
Recently,
Järvinen’s team have been busy scaling
up their CSS technique in a pilot CO 2
fixation plant. “In 2004 we started with a
really small reactor, even smaller than
half a litre, and now we’re working at a
scale 400 times bigger,” explains
Järvinen. Currently handling
around 200

litres, the reactor will need to be
significantly larger again to serve
commercial purposes.
Before the team can begin to think
about the stages ahead it is imperative
that the processes involved are first
understood at every level in the pilot
plant. “We need to test all the conditions,”
states
Järvinen’s
group
doctoral
candidate Arshe Said. “This way we’ll
find out the actual energy consumption,
the chemical consumption, the steel slag
residue’s quality as well as the quality of
the end product (PCC), and the amount of
CO 2 we can fix.” In order to sell CaCO 3 as
a filler material in the paper making
process, it is also
essential that the end
product is up to scratch.
This means that it has
to be very pure and
very white in addition
to other requirements.
Part of the problem of
up-scaling the project,
as Said explains, is a
lack of appropriate
tools: “all the equipment
you can find is either
for laboratory level or
industrial level and you
cannot get something
in between”. A shift
from glass equipment to
metal has forced the team, usually at
home with more hardcore research
challenges, to come up with practical
solutions to this change in materials
where very potent chemicals are
employed. “Last week we produced our
first batch of CaCO 3 with the new pilot
plant and it is working really nicely,”
states Järvinen.
Once the process has been optimised at
every level, Järvinen, Eloneva and Said
can begin to translate the method to a
larger scale but it may be another five
years before they can even begin to think
about it at a commercial scale. Judging by
the group’s findings so far, the potential of
this novel carbon fixation technique could
have a substantial impact on the future
direction of CO2 mineralisation as a
feasible method for reducing carbon
emissions. “If it works,”
Eloneva asserts, “it
could pave a way for
CO2 mineralisation, a
concept
which
currently faces many
challenges”.

“In order to sell
CaCO as a filler
material in the
paper making
process, it is also
essential that the
end product is up
to scratch”

At a glance
Project Information
Project Title:
Slag2PCC concept towards
commercial application
Project Objective:
The Slag2PCC process route aims
at converting calcium containing
industrial by-products into valuable
precipitated calcium carbonate
product. The object of the current
development work is to move the
concept further towards commercial
application. This includes building of
the pilot-scale test facility for testing
the relevant parameters in larger scale.
Project Duration and Timing:
Research started in 2004 and
continues until the concept is ready
Project Funding:
The earlier relevant research (20052011) has been funded by two
Tekes (the Finnish Funding Agency
for Technology and Innovation)
funded projects and Academy of
Finland. Current development work
is funded by CLEEN Oy’s (Cluster for
Energy and Environment) Carbon
Capture and Storage (CCSP) research
program (2011-2015), Academy
of Finland and Aalto Center for
Entrepreneurship.

Main Contact

Mika Järvinen

Associate Professor . M.S. (Tech.)
Lappeenranta University of
Technology 1997. D.Sc. (Tech.) Aalto
University. Academy Research Fellow
2012-17. Professor (fixed term) at Aalto,
2012-13. Associate Professor at Aalto,1
December 2013 -31 November 2018.

Contact:

Tel: +358 050 4142593
Email: mika.jarvinen@aalto.fi
Web: http://energytech.aalto.fi/en/
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Environment & climate
Managing forests in such a way that productivity is optimised at the same time as allowing people to enjoy their
natural beauty is no simple feat of planning. However, a new project named RegioPower hopes to do just that by
providing an IT-based platform that facilitates communication between suppliers and users of forest resources

A regional IT-based platform for
managing lignocellulosic resources

The term lignocellulosic biomass refers to
plant biomass composed of cellulose,
hemicellulose and lignin, and it is
increasingly being recognised as a valuable
alternative to petroleum for the production
of biofuels and chemicals. It remains the
only renewable source of carbon available
on the planet, and can consist of anything
from agricultural business (such as short
rotation coppices or hedge care) to various
forestry products.
Interest in lignocellulosic resources has
skyrocketed in many countries since the
introduction of policies such as the German
Renewable Energy Act. Demand has
experienced a considerable boost, which
has in turn led to some problems with
regards to the provision and supply of these
materials. Cross-sectorial coordination and
communication on the regional scale is
often lacking, and communication between
the producers of lignocellulosic resources
and the people demanding them is also
patchy at best.
“This was the starting point for us,” says
project coordinator Susanne Frank. “Our
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goal was to develop a platform to connect
the different levels of stakeholders in
lignocellulosic resources – the providers,
the demanders, the industry and the
regional planners. From this idea we ended
up starting a project with six partners from
four different countries.” The project,
named RegioPower, aims to develop an
innovative new piece of software that will
help to moderate between industry
demands, land-based production and public
needs (e.g. ecosystem services) related to
lignocellulosic resources.

The platform
The work on the platform (which will
provide the framework for all other work
involved) is being conducted by two
German partners, one of which is the
Dresden University of Technology (TU
Dresden). Work here has focused on a beta
power platform that will become a webpage
for
providing
tools
to
support
communication between the forestry and
agricultural sectors. “My colleague
Christine Fürst from the University of Bonn

and I are dealing with a biomass module of
the decision support software GISCAME, a
tool for simulating the development of
land-use change and the expected outcomes
in terms of lignocellulosic resources and
other ecosystem services, like water
retention, recreation and biodiversity.”
To ensure professionalism and sustain the
solutions, an SME partner, PiSolution is
translating the science solution into ready
technology. Also involved are some smaller
solutions from another German partner,
High Competence Network, Wismar, on
bundling market demands.

Modelling and Evaluation
Swedish
partners
from
Sveriges
lantbruksuniversitet (SLU) have been
modelling growth and yield of forests, as
well as developing planning models such as
LandSim and HEUREKA. “They are
providing yield tables that will be integrated
with our landscape simulation tool,”
explains Frank.
“Then we have a partner in Slovenia, the
Slovenian Forestry Institute (SFI), who
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are dealing with ecosystem services
assessments,” continues Frank. “They
are applying a methodology that allows
one to assess different ecosystem
services in a comparable way;
essentially it is a trade-off analysis
between production of lignocellulosic
resources and provision of other
ecosystem services, and they will be
doing this for all our five model regions,
which include areas in Finland, Sweden,
Germany and Slovenia.”

Participation
A mobile phone application (Tienoo) is
being developed at the University of
Helsinki in cooperation with small
enterprise Simosol. It allows for the
collection and mapping of public opinion
on forest management strategies and
enhances the visitors’ experience. “When

collected from all project partners in
order to test transferability of the
integrated assessment approach.”
Although landscape change models and
forest growth and yield models already
exist, Frank believes that it is the
combination of elements within the
RegioPower platform that hold the key to
its success. “A lot of the elements we are
working with are not particularly radical
individually, but the cross-sectorial
connections that we can help to create at
a regional scale certainly are. By linking
land management with regional planning
questions, and providing moderation
between land-based production and
industrial demands, we can help to
strengthen the competitiveness of the
forest-based sector and promote the
utilisation of lignocellulosic resources as
raw material.”

“In the future, we will focus on additional
biomass production from agriculture, as well as
looking at different land-use systems such as
those used in Africa”
people visit the forest, they will have this
application on their phone which will
allow them to express their opinions on
specific forest management measures in
an entertaining way,” says Frank. This
tool
for
participatory
planning
combines methods from sociology and
forest planning, and the Finnish state
forestry enterprise Metsähallitus will
potentially apply it for triggering their
forest management activities.

Making the platform work
In the end, these separate parts will be
brought together to work as a single
entity - the RegioPower platform - and
Frank is pleased with the progress that
has been made so far. “The prototypes of
the biomass module and mobile phone
application are now being tested,” she
says, “and the forestry planning models
are already being used to help develop
land management strategies in Sweden.”
“The
framework
for
simulating
alternative land management strategies
and effects on ecosystem services is also
ready for application, and data for the
ecosystem services evaluation has been
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Planning for the future
GISCAME, a piece of software used to
evaluate land use trends that has been
continually developed over the last
seven years, is now capable of showing
information
on
lignocellulosic
resources as a result of RegioPower. “In
the future, we will focus on additional
biomass production from agriculture,
as well as looking at different land-use
systems such as those used in Africa,”
says Frank.
The phone application Tienoo is
supposed to be included into the forest
planning processes of Metsähallitus,
Finland’s state forestry organisation,
and it is hoped that the use of a
participatory geographic information
system will allow for a more seamless
integration of social issues with
ecological and technical forestry issues.
“This is a perfect example of what has
motivated us throughout this project,”
says Frank. “We aim to develop resource
management
strategies
that
are
beneficial for many sectors and even the
public, not just for the economic benefit
of a few.”

At a glance
Project Information
Project Title:
RegioPower: A regional IT-based platform
for bringing resource needs and landbased resource production together.
Project Objective:
The overall aim is to develop the prototype
of an innovative software platform for
moderating between lignocellulosic
resources demands from industry (timber
for wood-products & bio-energy, other bioenergy crops from agriculture), land-based
production of lignocellulosic resources, and
public demands considering the provision
of ecosystem services by regional land-use
and land-management.
Project Duration and Timing:
36 months, February 2012 to January 2015
Project Funding:
Joint call of ERA-Net Bioenergy and
WoodWisdom (FP7)
Project Partners:
• ZEF (Center for Development Research),
University of Bonn (Germany) www.zef.de
• SLU (Sveriges lantbruksuniversitet,
Sweden) www.slu.se
• SFI (Slovenian Forestry Institute, Slovenia)
www.gozdis.si
• University of Helsinki (Finland) www.
helsinki.fi/university
• Simosol (Finland) www.simosol.fi
• HCN (High Competence Network e.V.,
Germany) www.hcn-group.de

Main Contact

PD Dr. Christine Fürst

Since January 2012, PD Dr. Christine Fürst
has been Senior Researcher at ZEF C,
University of Bonn. Before that she was
a researcher at TU Dresden, Institute
for Soil Science and Site Ecology. She is
coordinator of the European Land-use
Institute and Head of European Nodal
Office of Global Land Project on Integrated
Land Management, Planning and Policy.

Contact:
Tel: +49 228 734922
Email: cfuerst@uni-bonn.de
Web: www.eli-web.com/RegioPower

★

81

ICT
The ways in which machines perceive the world is a constantly evolving field. The Centre for Machine
Vision Research (CMV) is at the forefront of creating new ways of improving methods by which computers
see both the environment and their users, and it is this area of research that will play one of the most
pivotal roles in the emerging fields of augmented reality and natural human-computer interaction
Facial micro-expressions, photograph taken by Jukka Kontinen

Advancing methods
of machine vision
The Centre

for Machine Vision Research
(CMV) is a creative, open and internationally
renowned research unit in the field of
computer vision. It has been open for 32
years, and has a strong record of scientific
achievements in both basic and applied
research on computer vision. It has achieved
ground-breaking research results in many
areas of its activity, including texture
analysis, facial image analysis, geometric
computer vision, and energy-efficient
architectures for embedded systems. Its
central mission is to develop novel computer
vision methods and technologies that create
a basis for emerging innovative applications.
Currently, the main areas of research
are computer vision methods, humancentred vision systems and vision systems
engineering.

Computer vision methods

The centre has a long and highly successful
research tradition in two important generic
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areas of computer vision: texture analysis
and geometric computer vision. In the last
few years, the research in computer vision
methods has been broadened to cover two
new areas: computational photography and
object detection and recognition. The aim in
all these areas is to create a methodological
foundation for development of new visionbased technologies and innovations.
Texture is an important characteristic of
many types of images and plays a key role
in a wide variety of applications of
computer vision and image analysis. The
CMV has long traditions in texture
analysis research and ranks among the
world leaders in this area, and is
particularly well known for its work with
Local Binary Pattern (LBP) methodology.
“Around 2004, we proposed how LBP
could be used for face recognition and
facial image analysis,” recounts Professor
Matti Pietikäinen. “Since then, many
variants of LBP have been proposed, and

it is now one of the key paradigms of face
recognition.”
The LBP texture operator has been highly
successful in numerous applications around
the world, including medical image analysis
and aerial image analysis. Tabula Rasa, a
project consortium dedicated to addressing
some of the issues of direct spoofing attacks
to trusted biometric systems, also uses LBP
heavily. “For example, some people in the
past have been able to fool facial recognition
software simply by showing it a picture of a
face,” explains Pietikäinen. “Using LBP, the
software can now detect this; a real face has
a different kind of microstructure and has
different lighting variations to a 2D image.”
The operator has inspired plenty of new
research on related methods, including the
blur-insensitive Local Phase Quantization
(LPQ) method, also developed at CMV. It is
computationally very efficient, thus
making it possible to use effectively in
real-time for videos.
“One of our long term goals is to create a
system by which computers will be able to
recognise characteristics of the user; whether
they are young or old, male or female, and
then be able to react accordingly,” says
Pietikäinen. “It will be also be able to
recognise facial expressions and body
movements to analyse emotions. This is an
important next step in the field of natural
human-computer interaction.”
3D vision for augmented and virtual reality

Images are 2D projections of the 3D world,
which makes inferring 3D information an
ill-posed problem from a single viewpoint,
but still a challenging problem from multiple
viewpoints. Geometric computer vision
provides the tools for establishing a
relationship between an image and the 3D
scene. While the fundamental theory of
geometric computer vision was developed
decades ago, problems still exist which
require active research.
Professor Janne Heikkilä specialises in 3D
vision for augmented and virtual reality.
One area that he and his colleagues have
focused on has been the development of
image-based 3D modelling techniques.
These can be used to create 3D virtual models
from a set of photographs, which can come
from as simple a source as a mobile phone.
First of all, a 3D point cloud is created, which
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is then refined and simplified so as to include
as few points as possible, giving a compact
representation of the original scene. After
that, a mesh of the scene is created which
virtual reality engines can then use to render
the scene in a virtual environment.
Heikkilä and his team also hope to make
advances in reproducing the colours of
objects as accurately as possible.
“Photographs usually don’t represent the
true colours of objects,” he explains. “The
colours you see are a combination of the
reflectance that comes from the object as
well as the effect of illumination. We try
to compensate for the illumination effect
and find the actual colours to reproduce
for the models.”
Another part of Heikkilä’s research
concerns free-viewpoint rendering. This
involves the generation of synthetic images
of a scene from a set of reference photos.
“Assuming you have enough images of a
scene from different viewpoints, it is possible
to generate synthetic images from new
viewpoints that maintain the original 3D
structure of the scene.”

“Photographs usually don’t
represent the true colours
of objects, the colours you
see are a combination of
the reflectance that comes
from the object as well as
the effect of illumination”
The final area of research in this area is
image localisation in the exciting field of
augmented
reality.
Simultaneous
Localisation and Mapping (SLAM) is a key
component of augmented reality applications.
The SLAM module reconstructs the 3D
structure of a scene while simultaneously
estimating the camera position. The CMV is
now working on a new SLAM framework
that is able to handle both triangulated and
non-triangulated features simultaneously. It
allows the user to move the camera without
restrictions and thus provides more freedom
than the current state of the art.
As well as this, Heikkilä’s group have
been working on so-called pose
recognition: “Given an arbitrary image,
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pose recognition will tell you the location
where that image is being seen from in
respect to a large scale model. For example,
one could take a photo in a city, which
could then be used to calculate the
coordinates of the person who has taken
that photo.” Heikkilä sees this technique
playing an important role in the augmented
reality applications that are likely to take
off with the advent of Google Glass.

At a glance
Project Information
Project Title:
Centre for Machine Vision Research
(CMV)

Main Contact

Energy-efficient embedded vision systems

Vision systems engineering research aims to
identify attractive computing approaches,
architectures, and algorithms for industrial
systems. Professor Olli Silvén explains that
solutions from low-level image processing to
equipment installation and operating
procedures are considered simultaneously.
Silvén’s team has demonstrated energy
efficiencies that rival those of comparable
hardwired solutions. The roots of the CMV’s
expertise in this area are in its visual
inspection studies from the 1980s. Work in
this area now also covers applications
intended for smart environments and
embedded platforms.
In the field of energy-efficient embedded
computer vision, several variants of the LBP
operator have been implemented in multiple
mobile and custom processors. The embedded
platforms used range from multicore-ARM
and mobile GPUs to TTA processors and a
hybrid SIMD/MIMD image co-processor.
Different implementations have been
compared in terms of computational
performance and energy efficiency, while
analysing the different optimisations that
can be made on each platform and its
different available computing resources. In
addition, a software package has been
released, providing a valuable tool for other
researchers
and
developers.
Two
computationally
intensive
multimedia
applications - face detection and depth
estimation - were implemented and
optimised for parallel processing using the
Portable computing language (PoCL)
implementation of Open Computing
Language (OpenCL). So far, the benchmarks
have been implemented on desktop CPU and
GPU. An initial design of an energy efficient
multicore transport triggered architecture
(TTA) processor that could achieve the same
performance with significantly lower energy
consumption has also been implemented, but
not yet benchmarked.
The Energy Efficient Architectures and
Signal Processing team of CMV has been
working on design automation and energy
efficient computing for signal processing

Matti Pietikäinen

Matti Pietikäinen (IEEE Fellow, IAPR
Fellow) is Professor of Computer
Science and Engineering and
Director of Centre for Machine
Vision Research at the University of
Oulu. He is world-renowned for his
research on computer vision and
image analysis. He has authored/
co-authored about 300 refereed
publications. His papers have over
20,000 citations in Google Scholar.

Contact:

Tel: +358 29 448 2782
Email: mkp@ee.oulu.fi
Web: www.cse.oulu.fi/CMV

applications. A remarkable new opening was
the initiation of a joint US-Finnish research
project CREAM, together with the Centre for
Wireless Communications. During the first
project year, the research focus has been on
dataflow modelling and energy-efficient
implementation of a digital pre-distortion
filter for wireless mobile transmitters.
Looking to the future

The CMV will continue to carry out wellfocused, cutting-edge research in the field of
machine vision. Plans are in place for the
centre to further deepen its collaboration
with international and domestic partners,
and it is now participating in new European
project proposals. Close interaction between
basic and applied research has always been a
major strength of the research unit, which
has seen its scientific output increase
significantly in recent years. This will help
to maintain its continued potential for
producing novel innovations and exploiting
research results in collaboration with
companies and other partners.

★
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Industry
Supporting collaboration between the public and private sector has been shown time and time again to yield
excellent results. We spoke to FIMECC programme manager and Spinverse senior consultant Dr. Markku Heino
about how the Finnish Metals and Engineering Competence Cluster (FIMECC) has been driving innovation and
providing top-end solutions to critical industrial problems

Driving innovation in the
metals and engineering sector
FIMECC was

established in Finland in
2008 as a special public-private partnership
in the area of metals and engineering. It
was designed to carry out long-term
cooperative research through targetoriented industry-led and precompetitive
programmes in fields most crucial for the
future. The results of these have been
excellent,
providing
breakthrough
innovations of global importance.
Currently, FIMECC runs several different
Breakthrough Materials Programmes that
aim to provide added value to innovation
activities within several strategic areas.
The FIMECC DEMAPP programme aims to
improve understanding of wear, corrosion,
friction and fatigue mechanisms in the
demanding applications often involved in
the process and energy industry, as well as
developing novel breakthrough materials
with improved performance in these
extreme
conditions.
Programme
participants include 26 companies, their
supplier and customer companies as well as
11 selected high-level research groups from
5 different institutions.

increase energy efficiency in the
transportation industry, while the thicker
grades are used mainly in buckets and
mining machines.
Nickel-free corrosion resistant steels

The high and fluctuating price of nickel has
been affecting the steel industry in recent
years, and there has also been a marked
shift towards the use of ferritic stainless
steel grades over austenitic stainless steels.
Outokumpu, a global leader in the
production of high performance stainless
steel, has collaborated with the University
of Oulu and Aalto University to push
forward the state-of-the-art knowledge in
high-chromium ferritic stainless steels.
Ferritic stainless steel grades are moving
into more demanding applications requiring
higher chromium contents. The 21%
chromium stainless steel grade (Outokumpu
4622) developed in this research has been
shown to have both excellent corrosion

resistance and to be ideal for deep-drawing
applications. This gives this novel stainless
steel grade a broad range of potential uses,
from outdoor wall panels, roofing and
exhaust systems, to catering and household
equipment.
Thermally conductive cast aluminium
compounds

In electronic and electro-technical
applications - electronic housings, base
stations, heat sinks, inverters etc. - the
demand on heat removal properties is
high. The thermal conductivity of the cast
alloy must be high enough so that heat is
dissipated at a high rate, otherwise
component failures and disturbances in
operation can occur. Alteams and Aalto
University have worked in close
cooperation to find possible ways, such as
optimisation of alloy composition and
heat and melt treatments, to improve the
thermal conductivity of aluminium

Photo: Ruukki

Raex wear-resistant and ultra-highstrength steels

One example of the work undertaken in
FIMECC DEMAPP is the development of
Raex wear-resistant and ultra-highstrength steels by steel manufacturer
Ruukki. Using their own technological
innovation of direct quenching, new
abrasion resistant steel families have been
created. Working together with the
University of Oulu, Tampere University of
Technology and Metso Corporation, the
company has been able to optimise the
chemical composition of these steels so that
they significantly extend the lifespan of
machinery in which they are used, reducing
the cost and ecological footprints of the
relevant components. Different thicknesses
ranging from 2-80mm have been developed,
with the lightweight products being used to
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castings, especially aluminium die
castings. Setting themselves a target of
improving the conductivity from 120
W/mK up to 190 W/mK, they managed
not only to achieve this but also to reach
207 W/mK with their castable primary
low silicon alloy. Such an improvement
in heat transfer guarantees not only
high-performance of devices, but also
longer lifetime and significant energy
and cost savings.
Innovation environment

Part of FIMECC DEMAPP’s success is
based on the presence of the right
partners. A number of these partners are
global companies, extending the R&D
exercise beyond Finland and bringing in
expertise
worldwide.
As
well
as
this,
encouraging
an
environment in which
companies are willing
to collaborate properly
is crucial, as Dr. Markku
Heino, senior consultant
at
Spinverse
and
programme manager of
the FIMECC DEMAPP,
explains: “Very often
companies are reluctant
to work with other
companies who might
end up being their
competitors. That is
why we focus on precommercial and precompetitive work.
However, it is also important to ensure
that the research agenda is right:
focused enough so that the industry
partners will gain real benefit from the
solutions to critical problems, but also
challenging enough so that the scientific
partners are pushing themselves into
unknown and thought-provoking lines
of research.”
The subject matter of the programme
itself is not unique; in fact, there are
many others around the world working
in similar areas, but it is this crucial
factor of having the right balance of
industrial end-users on one side, and
materials specialists with the right
know-how and equipment to carry out
the necessary experimental research
and modelling on the other, that sets
FIMECC DEMAPP apart. With more
than one hundred researchers actively
working together in this way, it is no
surprise that the programme has
proven fruitful.

At a glance

The road ahead

The DEMAPP programme is coming to
an end this year, but the next generation
of work is already in progress. Building
upon some of the previous work
addressed in FIMECC, but mostly based
on new industrial needs, two new fiveyear research programmes led by
Spinverse began this year. The first of
these is Breakthrough Steels and
Applications (FIMECC BSA), which will
include stakeholders from across the
entire steel value chain to help provide a
boost to the Finnish metal and
engineering industries. The other is
called Hybrid materials (FIMECC
HYBRIDS), which will be looking to
combine common and novel engineering
materials
in
innovative
ways,
serving the needs of
several
selected
applications.
Bringing
new
talent to work in
environments that
bring them into
proximity
with
industrial
and
academic leaders is
a vital step in
providing a bright
future for Finland’s
industry, and this is
reflected in the new
programmes by the
inclusion of the FIMECC Breakthrough
Materials Doctoral School. This will
provide space for 30 doctoral students
who will be given the full support from
all partners involved. “Training this
amount of people is a big investment,
which I think is a testament to how
seriously we take this side of things,”
states Heino. “We want to nurture
these people to create something new
and fresh.”
Heino believes that the new publicprivate partnership programmes will
help to build the competitive edge of
companies involved, while at the same
time help to provide environmentally
sound solutions to industrial problems.
“If you look at recent EU documentation,
one thing that is talked about a lot is
finding sustainable cleantech solutions
that help Europe to respond to the
societal challenges that we are faced
with today. We are building on that
talk and providing tangible answers to
these challenges.”

“It is crucial to
have the right
balance of
industrial end
users and
material
specialists”
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Project Information
Project Title:
FIMECC DEMAPP: Demanding
Applications
Project Objective:
FIMECC DEMAPP is an industry-led
public-private partnership program
running application-driven R&D of
advanced materials for extreme service
conditions. The target is to tackle critical
wear, corrosion, friction and fatigue
related challenges and develop novel
breakthrough materials solutions for the
demanding applications in e.g. process,
energy and engineering industry.
Project Duration and Timing:
5 years, 2009 to 2014
Project Funding:
Participating companies and Tekes, the
Finnish Funding Agency for Innovation,
37 MEUR
Project Partners:
26 companies from Finnish metals and
engineering industry and 11 research
groups from 5 universities/research
institutes

Main Contact

Dr. Markku Heino

Markku is specialized in materials
technology and innovation management
with wide experience from scientific
research to application-oriented R&D
of new materials in many industrial
applications. As builder and manager of
several large target-oriented industryacademia joint R&D programmes
he is creating new ecosystems,
multidisciplinary competences and
critical solutions needed to renew
industries.

Contact:

Tel: +358 40 7191221
Email:markku.heino@spinverse.com
Web: www.fimecc.com/content/demappdemanding-applications-program
www.spinverse.com/experts/markkuheino/
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Society & Economy
As China’s industrialisation continues, its society and economy are undergoing transformations which have
important environmental repercussions. Related challenges, like pollution and emissions, are shared by
the EU. Comparatively analysing economic mechanisms within both territories, researchers are identifying
commonalities which could encourage collective green policymaking between the EU and China

Understanding economic
catalysts for climate change
in China and the eu
China’s economy grew by 7.2% during
2013 – indicative of the nation’s dynamic
emergence as formidable power on the
world stage. Yet, despite its undeniable
material
progress,
many
of
the
environmental pitfalls that tainted
previous industrial revolutions, and
continue to besmirch the EU, threaten to
detract from China’s onward march.
“China is a very important player, if one
considers climate change on a global
scale,” argues Jyrki Luukkanen. “It’s now
the world’s largest emitter of CO2 gases.
Many scientists regard climate change,
caused by greenhouse gas emissions, as
the greatest threat humanity will face
during the next century – or perhaps
even sooner.”
A research director from the national
Finland Futures Research Centre at the
University of Turku, Luukkanen’s work
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examines the possible outcomes of
policies concerning energy, development
and the environment. His current project
considers EU and Chinese approaches,
and specifically how economic structures
influence
(yet
are
simultaneously
influenced by) climate change. Funded by
the Academy of Finland throughout its
two-year duration, the venture is an
international collaboration between five
senior academics at Turku, and their
Chinese counterparts at the Chinese
Academy of Social Sciences (CASS).
“Data gathered by our researchers in
Europe and China indicates that the
economy determines the majority of
energy usage and, hence, CO2 emissions.
Consequently, it can in many respects be
considered the fundamental driver of
climate
change,”
says
Luukkanen.
“Awareness of its functions is hence very

important in the context of general climate
policy issues, post Kyoto. We hope our
work could potentially be used to inform
environmental policy negotiations.”
According to the Finnish research
group’s findings, the internal development
of specific Chinese industrial sectors
could result in different levels of
emissions being released. “We propose
that, if economic growth is concentrated
in the electronics sector, where power
consumption is comparatively light,
energy use might be reduced,” says
Luukkanen. “This has a corresponding
effect on emissions. Conversely, if
expansion was more rapid in energyintensive heavy industries like steel and
cement production, emission rates would
increase more quickly.”
Such trends are often representative of
wider ideological shifts, argue the
researchers.
China’s
embrace
of
urbanisation is a paradigm of the
principle, since this impetus creates
demands for new buildings and materials
– thus stimulating demand for energyintensive resources. The ‘energy mix’
used by Chinese industry is also an
important determinant of emissions,
since, although an exploiter of coal and
nuclear power, the country is also a
significant investor in wind power
technology. Indeed, in 2013, power
generated from national wind assets
surpassed that provided by nuclear
sources. “Solar PV energy products are
also proliferating throughout China,”
adds Luukkanen. The country is not only
a manufacturer, but also a developer of
these technologies, which could ultimately
make a big difference to its future
emission levels.
However, the role of the Finland Futures
Research Centre is not to offer
predictions,but rather to examine specific
scenarios. Using techniques such as
Advanced Sustainability Analysis (ASA)
and Trend Impact Analysis (TIA), the
group’s task is to “examine different
possible developmental pathways”. To
facilitate their interpretations, two types
of planning models have been used, and
an analysis of Chinese environmental
policies has been conducted, to enhance
their validity. “Communist leaders have
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announced that they want to encourage
China’s growth via domestic consumption,
rather than concentrating on the export
sector. This will also impact on emissions,”
says Luukkanen. “Another significant
development is the relaxation of the onechild policy, which could enlarge the
population, thereby stimulating extra
energy demand.” He also notes that the
country’s eco-cities, such as a planned
flagship project in Tianjin, intended to
house 350,000 residents by 2020, could
also create influential national precedents.
“China has a strong environmental
policy, which lately appears more robustly
enforced,”
observes
Luukkanen.
“Recently, there have been instances
where new coal power plants have been
refused planning permission, due to
health and environmental concerns. Air
pollution, or ‘smog’ which frequently
engulfs major cities like Beijing and
Shanghai, makes clear that these are very
tangible problems for many inhabitants.”
To control them, targets for energy
reductions have been introduced, and
incentivising energy tariffs for green
generation implemented.

for the burden of climate change,” suggests
Luukkanen. Surprisingly, the project has
already determined numerous similarities
between the EU and China, notably in their
mutual implementation of feed-in-tariffs
and a ‘bottom up’, consultative approach to
eco-city planning.
By sharing their respective concerns and
approaches to the emissions problem, the
team believe that both nations could
develop mutually beneficial policy
responses. “Creating this type of
understanding between the EU and China
hasn’t always been easy,” says Luukkanen.
“But clearly, their respective environmental
positions, and goals, now share some
important commonalities. We hope that
this could lead to the development of joint
solutions which could benefit both parties.”
Facilitating intercultural dialogue is an
important aim of the project, which will
be
fulfilled
through
high-profile
conferences and seminars to be hosted in
Helsinki and China during 2014.
Policymakers from both nations will be in
attendance, which, hopes Luukkanen,
“could help to forge future alliances
which explore synergetic possibilities.” A

At a glance
Project Information
Project Title:
CHEC: China and EU in the context of
global climate change: - analysis of
changing economic structures and
related policies
Project Objective:
The objective of the research is to
carry out a comparative analysis
of China and the EU in the context
of climate change policies and the
development of their socio-economic
structures. Several scenarios are
constructed for the energy demand
and the various policy options to
impact future sustainability.
Project Duration and Timing:
3 years, January 2012 to
December 2014
Project Funding:
Academy of Finland, 585 836 €
Project Partners:
Chinese Academy of Social Science
(CASS)

Main Contact

“Air pollution, or ‘smog’ which frequently engulfs
major cities like Beijing and Shanghai, makes clear that
these are very tangible problems for many inhabitants”
Jyrki Luukkanen
Statistically, China’s emissions policy
actually appears superior to that of the
west, based on certain interpretations of
output levels. A benchmarking study
carried out by the project concluded that
China’s per capita levels were notably
lower than in US or EU contexts, but also
that its economic development was far
more closely linked to emission rates than
those of its comparators. Hence, the
favourable data partly reflects the
country’s success at inhibiting emissions,
but also its holistic status, since many
parts of the nation remain undeveloped.
“Consequently, a key goal for the
leadership is to facilitate economic
progress, whilst simultaneously curbing
energy usage,” summarises Luukkanen.
One scenario considered by the
researchers is that China’s per capita
emission levels ultimately match those of
the EU and US. “If this occurs, then perhaps
China might accept a greater responsibility
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keynote speech will be delivered in
Helsinki by Dr R K Pachauri, chief of the
Intergovernmental Panel on Climate
Change, and Chinese delegates will also
attend, in addition to representatives
from industry and the scientific world.
“These forums present an important
opportunity for EU and Chinese
policymakers to share their expertise,
and connect over matters of mutual
importance,” says Luukkanen. “However,
our research will not fully conclude in
2014. Following this, we hope to undertake
future projects that examine Chinese
economic development in even greater
detail – not just at national level, but also
within its provinces. Many local
variations here exist, such as regional
prosperity, which are crucial to China’s
emerging affluence and enduring political
stability. It’s essential for us to consider
how these might develop, and the wider
implications for the planet.”

Dr. Jyrki Luukkanen is a Research
Director in Finland Futures Research
Centre of University of Turku. He
has been director of numerous
international projects dealing
with energy, environment and
development issues. His research
projects are in Cambodia, Laos,
Myanmar and China as well as in
Eastern Africa, Caribbean and Europe.

Contact:

Tel: +358 2 333 9832
Email: jyrki.luukkanen.utu.fi
Web: www.utu.fi/en/units/ffrc/research/projects/Pages/chec.aspx
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Policy
Combining varied scientific expertise can help to inspire and develop profitable technologies. In 2011, the Lappeenranta
University of Technology was one of three institutions to launch the DATIS project, an initiative designed to offer a platform
for commercial research partnerships between bordering nations Russia and Finland. The venture provides networking
opportunities and support to businesses and researchers and for start-up businesses that capitalise on their discoveries

Encouraging
marketable
scientific
collaboration
between
Finland and Russia
Political leaders from the European
Union and its eastern neighbour have
declared 2014 the ‘EU-Russia Year Of
Science’. Collaboration between the two
territories has a long history, as
exemplified in 2003 when they jointly
agreed to create a “common space in
research and education, including
cultural matters”. Indeed, Russian
scientists are the most numerous
participants
in
EU
Framework
Programmes
for
Research
and
Technological
Development.
EU
researchers
also
benefit
from
opportunities
offered
by
these
partnerships, and can engage in Russia’s
own Federal Targeted Programmes, which
sponsor scientific endeavour.
To encourage commercially viable
collaborations between the countries, the
DATIS project (International System
Development of Advanced Technologies
Implementation in the Border Regions) was
launched in 2011. The initiative consolidates
the expertise of the Saint Petersburg based
Ioffe Institute with two Finnish institutions,
the Lappeenranta University of Technology
(LUT) and Aalto University. It is co-funded
by the EU, Russian Federation and Republic
of Finland.
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The Laboratory of Physics at Lappeenranta
University of Technology is well renowned
for its work in optical measurement
technologies and materials physics. Their
research into magnetic impurities in doped
II-V II-IV-V semiconductors is world
leading, and they are also heavily involved
in research into pnictide superconductors.
Other areas of work at the laboratory
include CARS spectroscopy (of which their
2006 paper is one of the most widely cited
in the field), close involvement with the
CMS experiment at CERN, as well as
atomic force microscopy (having just
acquired a state-of-the-art BRUKER
Multimode 8 instrument). Development at
this fast-growing department has been
rapid, and it is now looking to build on this
by collaborating in projects with other
institutions.
Scientific expertise

Professor Erkki Lahderanta, a coordinator
of the project from LUT, has brought his
expertise in physics to the DATIS project,
as well as his experience in working
effectively alongside other institutions.
“The connection between LUT and the
Ioffe Institute has been there now for
around ten years, but on a personal level I

have been collaborating with this
institution for around twenty. LUT is
always looking to strengthen relationships
with Russian universities and research
institutes, and this is one of the reasons
why it made sense for me to be a part of
this project.”
“Conceptually, the project stemmed from
this basic idea of working together,”
explains Dmitry Muzaev, the DATIS
project manager based at the Ioffe Institute.
“There is a rich history of productive
associations between the Ioffe Institute,
Aalto University and Lappeenranta
University of Technology. This helped to
inspire the programme, which we believe
will use the strong competencies found on
both sides of the border. It’s an excellent
opportunity to deepen and broaden the
connections of the institutions involved,
and contribute towards building a robust
platform which can bring about successful
and innovative collaboration between our
two countries.”
The three institutions have a strong
history of research into semiconductor
physics (Zhores Alferov of the Ioffe
Institute was part of the team awarded the
2000 Nobel Prize in Physics for work
developing semiconductor heterostructures
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It’s an excellent opportunity to deepen
and broaden the connections of the
institutions involved, and contribute
towards building a robust platform which
can bring about successful and innovative
collaboration between our two countries

Project partners share ideas at the DATIS seminar at Aalto University
used in high-speed- and opto-electronics),
and it is in this area in which much of the
work done at DATIS has taken place.
Encouraging collaboration

The
€744,620
scheme
provides
methodological and informational support,
alongside consultation services, for
various stakeholders. These include tutors
and students from higher education
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institutions, organisations dedicated to
research, innovative start-up firms and
entrepreneurs. After these participants
initiate research in the form of piloting
joint research projects (PRPs), DATIS
tracks and evaluates the novel technologies
they have developed.
PRPs deemed viable are planned to form
the basis for start-up firms, of which the
project aims to germinate at least three

before its conclusion in late 2014. To
nurture these fledgling businesses, their
principals
are
offered
crucial
infrastructural support by the project.
This includes guidance on how to prepare
contracts, and the provision of web
services to facilitate exchanges of
knowledge remotely (hosted at www.
datis.pro). Helpfully, data gained from the
initial PRPs has been disseminated
amongst other target groups in the project
area to share the vital lessons learned.
Development
of
an
International
Innovation Service Center (IISC), was
required to fulfil this important objective,
which is not only intended to meet the
project’s short term goals, but also cement
its long-term impact.
The IISC delivers two fundamental types
of service, via real and virtual platforms.
The former consists of staff able to perform
individual
consultations,
research
information and help forge connections.
The latter, online component hosts intranet
and extranet services. These provide
remote learning, research and development,
remote consulting and business networking
tools. Through harnessing DATIS PRO, the
project partners hope that users can
initiate effective and productive dialogues,
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Project Information
Project Title:
DATIS: International System
Development of Advanced
Technologies Implementation in
the Border Regions.
Project Objective:
To set up a broad platform
for long-term and sustainable
cooperation between Russian
and Finnish science and business
societies in order to enable
transfer of advanced technologies
and effective use of partners’
competences for implementation
of joint projects.
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Above: As part of the DATIS project, Lappeenranta University of Technology hopes to
strengthen its ties with Russian institutions

Project Duration and Timing:
3 years, December 2011 to
December 2014

and obtain feedback and knowledge to
bring their novel concepts nearer to
realisation.
“To assist participants, we have hosted
project seminars in Lappeenranta, Helsinki
and Saint Petersburg. These events provide
a great source of ideas and a valuable
networking opportunity,” reports Muzaev.
“They help to attract students to the
programme and have encouraged further
partnerships. As a result of these activities
and the web portal we’ve created, DATIS
has helped to establish seven international
research projects. Encouragingly, two
companies have already been created to
market some developments inspired by
their experimental findings, which is one
of our core objectives.”
Seminars that took place at Lappeenranta
University of Technology in 2012 and 2013
provided a networking opportunity for
researchers and entrepreneurs in physicsbased technologies. It also invited a
number of speakers from the Ioffe Institute
to talk to the gathered Finnish audience
about their achievements in the fields of
solid-state physics, nanotechnology and
photonics.
It is these sorts of opportunities that have
helped to spawn some exciting new startup companies. One of these is a company
dedicated to producing nanostructured
materials that are used in electronic
equipment. The collaboration has been a
success, and they have recently applied for
funding from the Skolkovo Innovation
Centre, a major nanoscience centre based
near Moscow that provides funding to
emerging research such as this.

Project Funding:
€ 744 620

Another seminar that took place in Aalto
University was dedicated to problems in
the areas of nanotechnology and photonics.
Photonics expert Jyrki Saarinen of the
University of Eastern Finland was invited
to present his work on 3D printing
technology to the gathered assembly, with
speakers from Lappeenranta University,
Aalto University and the Ioffe Institute
also presenting work.

Project Partners:
Ioffe Institute
Aalto University
Lappeenranta University of
Technology

A lasting legacy

“Collaboration between the DATIS
partners has actually been sustained for
more than twenty years,” says Erkki
Lahderanta, a coordinator on the project
from the Lappeenranta University of
Technology.
“These experiences provide a helpful
foundation, but we hope that DATIS will
strengthen, and also make them more
diverse.” To date, some of the potential
commercial ventures stimulated by the
project have included novel exploitations
of
nanostructures
for
electronic
applications, and the development of
new semiconductors.
“Several other commercial projects are in
different stages of development at present,”
Muzaev continues. “It will become clear,
once DATIS concludes, which of these
appear most likely to succeed. However,
irrespective of that, these various schemes
should continue functioning independently
of us in future, and will try to obtain their
own sources of funding. We hope this will
eventually create numerous durable
businesses, which will be an important
legacy of the project.”

Main Contact

Professor Erkki Lähderanta

Erkki Lähderanta is a professor of
technical physics at Lappeenranta
University of Technology.
Contact:
Tel: +358 29 446 3497
Email: Erkki.Lahderanta@lut.fi
Web: http://datis.rinno.ru/
www.datis.pro
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Policy
Expertise in ICT research, education and innovation benefits many global cultures in the digital age.
Yet, for African nations lacking requisite infrastructure, these opportunities are often less tangible. To
improve ICT provision on the continent, a multinational project has initiated a new capacity building
programme in higher education and research in ICT

Improving African Ict
infrastructure through education

Communications networks are often
praised for utilising technologies that
realise convergence, helping to bring the
world together and transcend borders. For
some commentators, however, there is a
clear ‘digital divide’ which differentiates
nations. As ranked by the International
Telecommunications Union (ITU) in 2013,
Africa placed lowest in the global IT
development index, which measured
internet usage and skill. Although certain
countries, including the Seychelles and
Mauritius, experienced growth above
global average, several regional states
showed progress below this norm.
“Despite what statistics may suggest, it is
important to remember that in many
African countries, the number of people
employed within the ICT sector is actually
increasing,”
says
Professor
Jyri
Hämäläinen, a researcher based at Aalto
University’s
School
of
Electrical
Engineering. “Overall, ICT usage is
growing there. These cultures are
beginning their transformation into fullyfledged ‘knowledge societies’. Evidently,
the high-tech industries in these nations
are small compared to Europe, which is
due to wider economic factors. They’re
making discernible progress, but this is
being inhibited by a lack of competent
92

personnel who can build and maintain
local ICT systems and infrastructure.”
To help overcome these difficulties, Aalto
University launched the ENhANCE project
in May 2013. Aiming to implement the
‘Enhancing [of] Education and Research in
Networking
and
Communications
Engineering’ across Africa, the university
has partnered with two regional institutions:
the Addis Ababa Institute of Technology’s
School of Electrical and Computer
Engineering in Ethiopia, and the College of
Information
and
Communication
Technologies at the University of Dar es
Salaam in Tanzania. In collaboration with
these educators, a team of experts from
Aalto’s Department of Communications and
Networking will provide a variety of
educational programmes and activities at
both African campuses over the next two
years. Funded by a €0.5m grant awarded by
the Finnish Ministry of Foreign affairs, the
collective anticipates the scheme will leave a
significant legacy, both at home and abroad.
“Mobile networks were established in
Ethiopia and Tanzania over a decade ago.
This has led to greater competition, and the
usage of the technology in several sectors
such as business and banking. We predict
that it will also spread further into areas like
health and agriculture,” says Hämäläinen,

who is acting as ENhANCE’s technology
leader. The researchers predict this
expansion occurring not just in both urban
and rural zones, however improvements in
local skill levels must be encouraged to
achieve this. “Universities are absolutely
key to this. Although the academics teaching
there are extremely capable, the context in
which they’re operating does not facilitate
sustained contact with high-tech industries.
Hence, their curriculums, and sometimes
their research labs, are outdated. In response,
we’re seeking to build capacity in our
partner universities and support them
whilst they’re implementing frameworks for
education and research. We also hope these
improvements will have a pronounced,
nurturing effect on local ICT industries.”
Ultimately, the initiative plans to leave a
lasting scholastic legacy that strengthens
master’s and doctoral level tuition.
ENhANCE will introduce new higher-tier
programmes in communications and
networking at the partner universities,
which will provide a template for the rollout
of similar degree programmes nationally.
Wireless research tools and methods will
also be shared with the Ethiopian and
Tanzanian
collaborators
and,
once
embedded, will be offered to businesses via
an industrial outreach scheme.
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To develop academic know-how, the
project conducted a number of events
when delegations from the African
universities visited Aalto. Comprising of
senior personnel, these groups were able
to view the university’s facilities and
gain an understanding of its dynamic
relationships with local industries.
Between December 2013 and February
2014, technical training in Africa began
in earnest, with ‘hands
on’ courses on wireless
systems simulations and
theoretical lectures in
advanced
wireless
technologies presented
at
both
partner
institutions. So popular
was
the
Ethiopian
installment of the latter
that three regional
universities
(Jimma,
Bahir Dar and Hawassa)
were able to witness the
session remotely, via
video link. Additional
courses in softwaredefined radio, the next
stage in the syllabus, are
currently timetabled for March and
April. “The primary objective of the
project is to deliver an understanding of
recent technical developments in mobile
and wireless systems. As part of this, we
need to acquaint students with systems
like 3G and 4G mobile networks.
Ultimately, these are technologies that
we hope to transfer using the framework
of the project, so that participants can
utilise them in their own societies to
meet specific needs. The second objective
is to help each country extend their
industrial reach,” Hämäläinen explains.
“Both of these strands are, of course,
closely inter-related, and the overall
vision closely corresponds with national
strategic goals”.
“The courses held so far in both
territories have attracted significant
numbers of professional participants,”
says Dr Edward Mutafungwa, a
coordinator and project manager for
the initiative. “Our activities involved
staff from Ethiopia Telecom in Addis
Ababa
and
the
Tanzania
Communications Regulatory Authority,
with classes evenly split between
academics
and
industrial
or
governmental representatives. This is
another way in which we can help
universities to strengthen their

connections with business and national
bodies, and will hopefully encourage
them to undertake joint projects. One
example of this we are hoping to see is
the gestation of small and medium
sized enterprises (SMEs) that could
capitalise on local innovations. These
are industries which we hope will
organically develop after the project
has concluded.”
Mutafungwa is keen
to emphasise that the
scheme is not merely
an
exporter
of
knowledge, but that all
parties involved are
learning
from
the
experience.
“We’ve
become a lot more
aware
of
the
technology’s relevance
in new contexts, and
the opportunities for
its exploitation in these
markets. There are
challenges in Africa
that are non-existent
in
Finland.
At
institutional level, the
initiative has also increased our
visibility and encouraged numerous
foreign students to attend Aalto.”
Beneyam B. Haile, an Ethiopian native
and doctoral candidate at Aalto also
serves as one of the instructors in the
ENhANCE project. Haile sees a great
need for student ties to partner
institutions like Aalto, as one of the
key approaches for addressing the staff
shortages in Ethiopian universities by
producing high quality graduates with
sufficient exposure to the most
developed ICT countries.
“A selected group of students will be
applying the transferring wireless
technology research tools on their
master’s thesis works, so we’ll be able to
assess their performance and the success
of the programme,” says Mutafungwa.
“So far, the feedback we’ve received has
been very positive, and we’re confident
that our initial objectives have been met,
despite the limited time we have at each
university in which to make an impact.
We’re also closely involving stakeholders,
to ensure that the curriculum we’re
introducing remains both contemporary
and relevant. In the long term, we’re
convinced that this improved educational
provision will be a valuable asset for
these societies.”

“We’ve become a
lot more aware of
the technology’s
relevance in new
contexts, and the
opportunities for
its exploitation in
these markets”
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At a glance
Project Information
Project Title:
HEI ICI ENhANCE: Enhancing Education
and Research in Networking and
Communications Engineering
Project Objective:
To implement interventions for enhanced
postgraduate education and research capacity
at Addis Ababa Institute of Technology and
the College of ICT of the University of Dar es
Salaam. This includes creation of new study
programs in the area of communications and
networking, transferring research tools and
strengthening industry outreach.
Project Duration and Timing:
2 years, April 2013 to March 2015
Project Funding:
The Higher Education Institutions
Institutional Cooperation Instrument (HEI ICI)
of the Ministry of Foreign Affairs of Finland
Project Partners:
1. Department of Communications and
Networking (COMNET), Aalto University School
of Electrical Engineering, Finland
2. School of Electrical and Computer
Engineering (SECE), Addis Ababa Institute of
Technology (AAiT), Addis Ababa University,
Ethiopia
3. College of Information and Communication
Technologies (CoICT), University of Dar es
Salaam (UDSM), Tanzania

Main Contact

Dr. Edward Mutafungwa

Dr. Edward Mutafungwa is a Staff Scientist at
COMNET. He serves as a teacher, researcher
and project manager in various national
and international projects. His research
interests are within the areas of mobile
communications, telehealth, public safety
communications, ICT4D, Green ICT, usercentered design and optical networking.

Contact:

Tel: +358 40 733 3397
Email: edward.mutafungwa@aalto.fi
Web: https://research.comnet.aalto.fi/enhance/
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An innovation in
research dissemination...

Interactive Digital Platform

S E ED inco rp o rates three services:

Create

Publish

Deliver

Digital content creation service

Content publishing service

Content delivery service

All existing dissemination material is

SEED offers a purpose built content

Once created, your research project

reviewed by Insight’s editorial team.

management system (CMS) where all

SEED is published on the library.

They are specialist science and technology

types of web content can be uploaded

Via this library platform your SEED will be

journalists who are experienced at taking

and then published into an digital

disseminated to your target audience and to

complex research information and turning

brochure called a SEED. Projects can

important decision makers and influencers

it into material that is accessible to a

choose from a range of flexible brochure

within research and innovation. Interested

project’s target audience. Insight offers a

templates in which the content can be

library users can select to ‘follow’ your SEED.

number of services to turn research project

presented. Brochures come with in-built

This keeps them abreast of your research and

information into visually appealing digital

intereactive functionality and integration

innovation updates and developments. By

content including; copy writing, video

with social media sites such as Facebook,

featuring in the Library, projects benefit from

production, building flash presentations,

Twitter and Linkedn. This enables direct

being placed next to other research projects

creating interactive visuals and designing

communication between research projects

that are exploring similar or complimentary

eye catching graphics and images.

and their audiences.

areas of research and innovation.
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Partnerships

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

G

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

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

“Insight embraces
and supports this
grand ambition
that has made
Europe the centre of
research expertise in
the world”

www.projectsmagazine.eu.com

For more information about partnering Insight, contact Communications
Director Sam Davis at sam@ipl.eu.com or call +44 117 2033 120
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Partnership
A new project seeks to identify and elaborate the characteristics of engineered nanomaterials (ENM) that determine
their biological hazard potential. Nanosolutions will help develop a safety classification model for ENM based on
an understanding of their interactions with living organisms, benefiting industry and enabling innovation

Safety
Innovation
Engineered nanomaterials

(ENM) defined as having at least one dimension
≤100nm - have attracted a great deal of
interest during recent years, due to their
many
technologically
interesting
properties. The unique properties of ENM
and their applications have given birth to
immense technological and economic
expectations for industries using ENM.
However, some of these properties have
given rise to concern that they may be
harmful to humans. Currently, creating
commercial products using ENM requires
rigorous testing and there are many
barriers to overcome.
Scientists, regulators, and the industrial
representatives have now begun to
investigate the features of ENM in order to
be sure of their safe use in nanotechnologies
(NT), i.e. technologies utilising ENM. The
European Commission has also explored
in-depth the characteristics of ENM and
issued a document on ways to assure the
safety of ENM. An effective test is
required for these properties in order to
ensure ENM are safe to use. While testing
of individual applications of ENM is
possible, it is expensive and timeconsuming and acts as a barrier to
innovation. This is the context which the
Nanosolutions project addresses.
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The Nanosolutions consortium, which
began in April 2013, was created to
develop a safety classification for
engineered nanomaterials (ENM) based
on an understanding of their interactions
with living organisms at molecular,
cellular and organism levels. Many
important functions of living organisms
take place at the nanoscale. The human
body uses natural nanomaterials, such as

hazard potential. This potential includes
the ability of ENM to induce damage at the
cellular, tissue, or organism levels by
interacting with cellular structures leading
to impairment of key cellular functions.
These adverse effects may be mediated by
ENM-induced
alterations
in
gene
expression and translation, but may
involve also epigenetic transformation of
genetic functions.

“The Nanosolutions ENM safety
classification model will be of great benefit
not only to industry, but also in enabling
and speeding up innovation”
proteins and other molecules, to control
the body’s many systems and processes. A
typical protein such as haemoglobin,
which carries oxygen through the
bloodstream, is 5nm in diameter.
The main objective of the project is to
identify and elaborate those characteristics
of ENM that determine their biological

The long term goal is to create a set of
biomarkers of ENM toxicity that are
relevant in assessing and predicting the
safety and toxicity of ENM across species.
ENM-organism interaction is complex and
depends not simply on the composition of
the ENM core, but particularly on its
physicochemical properties, which are
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At a glance
Project Information
Project Title:
Nanosolutions: Biological
Foundation for the Safety
Classification of Engineered
Nanomaterials (ENM): Systems
Biology Approaches to Understand
Interactions of ENM with Living
Organisms and the Environment
Project Objective:
By identifying and elaborating
those characteristics of engineered
nanomaterials (ENM) that
determine their biological hazard
potential, NANOSOLUTIONS FP7
will provide a means to develop
a safety classification model for
ENM based on an understanding
of their interactions with living
organisms at the molecular, cellular,
and organism levels based on their
material characteristics.

Haemoglobin, which carries oxygen
through the bloodstream, is 5nm in
diameter and controls the body’s many
systems and processes

largely governed by their surface properties.
The overarching objective of this research
is, therefore, to provide a means to develop
an “ENM safety classifier” based on their
material
characteristics,
using
the
understanding of ENM interactions with
living organisms at the molecular, cellular
and organism level acquired in this
consortium. This will give scientists the
ability to predict these harmful effects
rather than simply describe them once they
have occurred.
The
Nanosolutions
ENM
safety
classification model will be of great benefit
not only to industry, but also in enabling
and speeding up innovation. By making
the innovation cycle quicker and making it

Project Duration and Timing:
4 years, April 2013 to April 2017
Project Funding:
European Commission

easier to develop commercially viable
products that use ENM, Nanosolutions will
deliver results critical for maintaining
Europe’s position in the nanotechnology
field. As a result of the project, testing
procedure will be shorter and more cost
effective. The public will have greater
confidence in the products produced using
ENM,
thus
making
them
more
commercially viable. Industry will be more
inclined to use innovative technology in
their product development if they can
assure its safety and they know consumer
concerns
are
abated.
The
work
Nanosolutions does will be vital in
bringing new materials and technologies
to market.

Project Partners:
FIOH, Karolinska Institutet, NUID
UCD, TNO, Universite Bordeaux,
University of Manchester,
University of Plymouth, Heriot-Watt
University, CIC biomaGUNE, Walter
Brendel Centre of Experimental
Medicine, IOM, Turku Centre for
Biotechnology, VTT, LEITAT, DTU
Food, TIGEM, ULEI, Empa, Biobyte
Solutions GmbH, Insight Publishers,
PlasmaChem GmbH, Inkoa, BioTeSys
GmbH, Zhejiang University, FUB,
NHLS/NIOH, North West University,
NCL / SAIC Frederick Inc., Nanocyl
SA, Nanologica AB, NeuRoNe lab,
University of Salerno, SOLVAY,
Polymer Factory Sweden AB,
Polysistec

★

At a glance
Main Contact

www.projectsmagazine.eu.com

Kai Savolainen

Kai Savolainen, MD, is currently Professor
and Director of Nanosafety Research Centre
at the Finnish Institute of Occupational
Health. His research interests cover
inflammatory and genetic effects and risk
assessment of engineered nanomaterials.
He has served in numerous scientific
expert committees, and has led several
international and national research consortia

with a focus on the safety of engineered
nanoparticles.

Contact:

Tel: +358 40 742 0574
Email: kai.savolainen@ttl.fi
Web: www.nanosolutionsfp7.com
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Partnership
iNSPiRe looks to tackle the problem of high-energy consumption by producing systemic renovation packages
that can be applied to residential and tertiary buildings. We look at how the project has progressed so far in
achieving its ambitious objectives

Inspiring building renovation
iNSPiRe is a four-year long, EU-funded
project that will see the collaboration of
24 partners from around Europe and
across nine work packages from the
combined fields of research and
development, industry, small business
and not-for-profit organisations. The
objective of iNSPiRe is to tackle the
problem of high-energy consumption by
producing systemic renovation packages
that can be applied to residential and
tertiary buildings. The renovation
packages developed by iNSPiRe aim to
reduce the primary energy consumption
of a building to lower than 50 kWh/m²/
year. The packages need to be suitable to
a variety of climates while ensuring
optimum comfort for the building users.
The project so far

A building stock analysis, led by UK
market intelligence company BSRIA, has
formed the foundation of the iNSPiRe
project
with
an
assessment
and
categorisation of a variety of building
stock, both residential and tertiary, across
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the European Union. This classification
process has taken into account the age of
the buildings as well as their structural
characteristics and ownership. Energy
usage, including electricity and heating,
has been assessed, while the way people
use the buildings and their comfort
requirements as well as building
regulations have also been characterised.
This profiling process has lead on the one
hand to the definition of residential and
office buildings’ energy demands (for
heating, cooling and DHW preparation) all
over EU-27 and on the other hand, it has
identified primary types of target buildings
suitable for renovation using iNSPiRe
packages. Data gathered during BSRIA’s
categorisation process is feeding directly
into the development of the technologies
and packages suitable for different
applications and climates.
Adopted ict solution for monitoring

The first step in improving energy
management is measuring how, where and
when energy is used. While monitoring

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

alone does not save energy, the information
from the measurement system can lead to
significant reductions.
One of the key objectives of the iNSPiRe
project is to run a monitoring campaign
to provide information about the energy
performance and indoor thermal comfort
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of three demonstration buildings – located
in Verona, Stuttgart and Madrid- before
and after renovation. The efficacy of
several energy renovation measures and
the efficiency of the new HVAC systems
will be compared with the baseline, which
was assessed before renovation..
As part of this process, iNSPiRe has
already produced a document to describe
the design and development of the
distributed monitoring system, which was
used to establish communication with
sensors and monitoring hardware in
operation. The aim has been to ensure the
availability of the required information
for a detailed supervision of the building,
so that renovation packages can be
exactly matched to a particular building’s
renovation requirements.
Lighting

A key feature of any renovation package
for older buildings is the integration of
lighting solutions. Lighting is a major user
of energy in buildings (mainly in offices)
and for iNSPiRe to achieve the goal of
reducing energy consumption in older
buildings by 50 per cent, new lighting
systems will need to be built into the
renovation packages.
Within
iNSPiRe,
the
company
Bartenbach LichtLabor has published an
analysis that provides a detailed look into
the characteristics and properties of
common light sources and luminaires. It
also describes contemporary lighting
systems and forecasts near future
evolutions based on different references.
It compares halogen, CFL and LED
solutions, both in lamps and luminaires.
Recommendations of lighting systems to
be used for both residential and office
application have already been made and
these provide a clear roadmap for a
significant aspect of the proposed
renovation packages iNSPiRe is devising.

nature of iNSPiRe. The project will
produce four façade kits in total: two
metal/glass for tertiary purposes and two
wooden façades for domestic purposes.
The four façades feature different solutions
that include the integration of HVAC
(heating and cooling ventilation system)
and the integration of thermal and energy
storage systems.
Microheat pump

In order to include a heating system into
the insulation element of the new façades,
iNSPiRe has devised a novel micro heat
pump (μHP) system. The prototype,
developed by SIKO Solar, is an extract
air-to-air model in combination with a
mechanical ventilation with heat recovery
system (MVHR). The innovative element
here is the integration factor: The micro
heat pump will be prefabricated in a
wooden-frame façade module from
Gumpp & Maier; because the heat pump
must form part of a non-intrusive façade
of the renovated building, it is
significantly smaller than a typical heat
pump, both physically (less than 30 cm
thick) and in heating capacity terms
(around 1kWth). This system is currently
being tested in the lab and will be fully
integrated into the novel façades currently
part of the demonstration work being
carried out in Stuttgart.
Solar thermal chiller

Another novel component of the iNSPiRe
renovation packages will be the use of
solar energy integrated into the façades of
buildings. Over the last five years, the
Swedish company ClimateWell has been
working on a solar thermal collector that

includes an absorption chiller. This
captures solar energy, which is stored
inside the component and is then delivered
when needed for both air conditioning
and heating.
The component has no moving parts and
is built using totally inert materials. It
works using ClimateWell’s patented triplestate absorption technology, using a
specially formulated salt to store the
energy. Cooling efficiencies are typically
50-60 per cent and the energy storage
capacity is high enough to store a whole
day of solar irradiation.
This work relates to iNSPiRE in the
prefabrication of the solar thermal
component into a metal-glass façade
module for office buildings by Officine
Tosoni. On the one hand researchers are
analysing the performance of such a
component when set up in different
applications and climates. Meanwhile,
industry will tackle any integration and
installation issues.
Buildings energy generation and distribution

Along with the envelope solutions,
iNSPiRe is elaborating packages with the
aim of replacing old, centralised heating
and cooling systems with new energy
generation systems that largely make use
of renewable energy sources. Inefficient
gas or oil boilers contribute a great deal to
the primary energy consumption within
the built environment, so replacing these
will allow us to cut energy consumption
by more than 70%. However, these new
systems are often more complex, in terms
of number of components and their
integration, and more expensive than the
older systems, so iNSPiRe researchers

Wooden wall with prefabricated micro heat pump under
test at Passys test facility (University Innsbruck)

Building envelopes – the iNSPiRe solution

The purpose of the project is not only to
develop the best renovation strategies for
given buildings, but also to elaborate a
number of technologies that ease the
whole refurbishment process. Looking at
the problem from the envelope perspective,
the work mainly involves the development
of envelope kits that will be retro-fitted to
older buildings. These façades and roof
elements will include heating, natural
lighting and energy systems to be used in
the building and it is this systemic
approach to renovation that is the novel

www.projectsmagazine.eu.com
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have been studying the combinations of
heating and cooling technologies from the
point of view of their application, the
climatic conditions in which they are to be
used, their energy costs and their social
acceptance with a view to developing the
most efficient, cost-effective solutions for
the new renovation packages and kits.
In this respect, a number of technologies
that ease the refurbishment process have
also been elaborated.
Hydronic modules

Connecting a number of components in
heating and cooling systems that make use
of a number of RES is usually a hard task,
which might result in a poor installation due
to design and installation errors. Within
iNSPiRe, EURAC and Manens-Tifs are
developing hydronic modules, allowing for
the easy integration of different components
and different configurations. The basic idea
is to develop modules that allow a number of
components to be integrated together
allowing flexible system configuration,

components like very low enthalpy water
heat pumps (around 30°C in heating and
18°C in cooling mode), without the
inhabitants or users of the building having
to leave during renovation works.
A detailed market survey of the available
radiant ceiling panels has been carried out
to gain a better understanding of their
weaknesses in terms of manufacturing,
installation and maintenance. Based on
these findings, two distribution kits are
under development.
The first is specialised for residential
buildings: it will connect a low-cost
lighting solution - average lighting
requirements are encountered in this kind
of application - and radiant ceiling modules.
Then, after envelope renovation, heating
and cooling requirements are reduced and
so radiant ceiling performance can be
downgraded. Effort is also spent to reduce
installation time by manufacturing preshaped elements fitting to the rooms’
contour, which can be easily and precisely
fastened on to the ceiling.

At a glance
Project Information
Project Title:
iNSPiRe: Development of Systemic
Packages for Deep Energy Renovation
of Residential and Tertiary Buildings
including Envelope and Systems
Project Objective:
iNSPiRe will tackle the problem of
high-energy consumption by producing
systemic renovation packages that can
be applied to both residential and tertiary
buildings. The renovation packages
developed by iNSPiRe aim to reduce
the primary energy consumption of a
building to lower than 50 kWh/m²/year.
Suitable for a variety of climates, these
packages will ensure optimum comfort
for the building users.
Project Duration and Timing:
4 years, October 2012 to October 2016
Project Funding:
€7,499,998

Main Contact

“The objective of iNSPiRe is to tackle the problem of highenergy consumption by producing systemic renovation packages
that can be applied to residential and tertiary buildings”
which is adaptable to the needs of the
different buildings and RES availability.
Additionally to the hydronic stations
already available on the market that allow
easy hydraulic connection of the developed
elements and allow components to be
connected from a control-logic point of
view: solutions are also being developed
including detailed temperature and energy
monitoring, easy configuration and active
elements (pumps and valves) controllers.
Ceiling radiant panel

The company TRIPAN is responsible for the
development and design of energy
distribution kits that incorporates a
prefabricated modular ceiling compound
that includes lighting and low enthalpy
water heating and cooling systems.
Usually, radiant ceiling heating systems
are more expensive to run than
conventional radiators or even to radiant
floor heaters. However, in refurbishment
applications, the use of radiant ceilings is
often the only available solution that
allows for the use of heating and cooling
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The second distribution kit is being
specialised for office applications. This will
connect the radiant ceiling to a more
expensive lighting system that in turn
produces higher energy savings. Moreover,
the radiant element will be used to redirect
natural lighting from windows throughout
the offices.
In this way, the higher cost for radiant
ceiling manufacture will be absorbed by
their multi-functionality – there will be
reduced
transportation,
while
the
installation and heating, cooling and
lighting costs will also come down.

Roberto Fedrizzi

Since 2009 Roberto has been coordinator
of the solar thermal heating and cooling
team at EURAC research in the Institute for
Renewable Energy, Bolzano/Bozen, Italy. He
has responsibility for the development and
management of national and international
projects, in particular development of solar
heating and cooling systems.

Contact:

Tel: +39 0471 055 610
Email: roberto.fedrizzi@eurac.edu
Web: www.inspirefp7.eu

Holistic approach

Every one of these innovations will help
to incrementally push towards the final
goal of a 50 percent energy consumption
reduction in older buildings. This holistic
approach to renovation being adopted by
iNSPiRe means that by making savings in
energy consumption in all possible
aspects of a building, a huge overall
benefit can be felt when they are brought
together in one package.

iNSPiRe project has received funding from the
European Union Seventh Framework Programme
(FP7/2007-2013) under GA n° 314461. The article
reflects only the author’s view; the European Union
is not liable for any use that may be made of the
information contained therein.
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The IERC

is open for

business
The International Energy Research Centre held its
third annual conference at the beginning of May and,
following the announcement of a new intellectual
property agreement framework that will make it a more
compelling proposition for energy stakeholders to join,
was declared “open for business” by its Executive Director
Tony Day. William Davis reports from Ireland

T

he International Energy Research Centre
(IERC) held its third annual conference in
Cork on May 1, with Seán Sherlock, Ireland’s
Minister for Research and Innovation
kicking off proceedings with a rallying call for all
those involved in energy research. He urged all
stakeholders to get involved with the organisation
that is seeking international collaboration and
cooperation between academia and industry in an
effort to improve energy efficiency, lower C02
emissions and drive down energy costs – and the
Minister believes Ireland is the place to do this.

www.projectsmagazine.eu.com

“It’s important that we in Ireland become leaders in
this energy space,” he told Projects. “That is our
ambition and the very word ‘international’ in the
IERC title signifies our support of its collaborative
approach and signals our intent to become global
leaders in energy research and innovation.”
The minister emphasised the importance of
collaboration to achieve this ambition, calling the
IERC a “vital stakeholder model” that brings
academia, industry and government together.
“Industry will come to academia to look for new ideas
and this is backed by government, so maximising the
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Left to right: Jim Fritz, Seán Sherlock TD and Tony Day

Left to right: Bob Hanna, Jim Fritz, Minister Seán Sherlock TD,
Tony Day and Kieran Drain
impact research has,” he continued. “This will help us
reduce energy consumption and help drive down
costs – and so far we’ve seen evidence from the IERC
of costs coming down by up to 15 per cent.”
The International Energy Research Centre (IERC)
was established in 2010 to encourage businesses and
research performing organisations to work together
to bring lasting energy security, economic benefits,
attract new FDI and create potential for significant
jobs and exports in Ireland.
Energy is of fundamental strategic importance to
any economy, and in particular the Irish economy,
and it is essential that investment continues in
research to develop energy efficiency strategies
which will underpin the government’s energy
efficiency objectives and support economic growth in
the clean technology sector. The three pillars of the
government’s energy policy are to ensure that Ireland
has energy that is secure, competitive and sustainable.
Highlighting some of the achievements of the IERC
to date, including an innovative method for storing
thermal energy in a more size-efficient way,
Minister Sherlock was enthusiastic about the
progressive nature of the work taking place “It is
projects such as these that can help Ireland to
address the global energy challenge through the
development of sustainable, pre-commercial,
system-level solutions,” he said.
Concluding, Minister Sherlock thanked the IERC’s
Executive Director Professor Tony Day, praising his
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work in accelerating the growth of the centre and
creating a collaborative methodology by which the
IERC identifies research opportunities. “The
addition of four extra full time staff at the IERC in
the last year demonstrates the next phase of the
development of the organisation. I look forward to
seeing the impacts delivered by the IERC for many
years to come.”
As well as a celebration of the IERC’s achievements
to date, the conference also marked a milestone
development for the organisation that will enable
more fruitful cooperation between multiple industries
working with each other and research organisations
on the same projects under the IERC umbrella.
Tony Day made the crucial announcement at the
conference that the IERC had secured an intellectual
property agreement framework that will allow
companies to become members with a sensible and
workable IP model in place. Industry membership
with the IERC already provides members with
valuable benefits – meaning they are able to drive
the energy research agenda, access state funding
for R&D, collaborate with academia and other
industry partners and participate in IERC projects.
Now, with the simplified IP business model, clarity
has been achieved in how IP is shared amongst
participating members.
“I would say that the IERC has been in gestation
for three years – and now we are fully open for
business,” said Tony Day. “The IP framework is

“I would say
that the IERC
has been in
gestation for
three years
– and now we
are fully open
for business”
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Tony Day

Collaboration
at the
conference
The IERC Conference brings together people
from a diverse and broad selection of
companies. We spoke to Michael S Kelleher of
Bord Gais Energy at the conference about the
opportunities the conference is offering them

hugely important because when it comes to demandled energy innovation, it will not just be about one
technology solving the issues we face – it will be
about different technologies coming together that
are deployed and integrated in a way that
everything works better, uses less energy and saves
money,” he continued.
“That means that multiple stakeholders, from
suppliers and manufacturers to designers of
integrated systems and those who install systems
into buildings need to work together. We need the
whole value chain coming together and to
understand the market they are all working in
from every angle. That way they all see the end
goal together and discover new opportunities and
new markets together. It’s a win-win for
everybody.”
The IERC has been developed through a novel
collaborative concept by means of a Joint Agency
Project Team, comprising representatives from
Enterprise Ireland, IDA Ireland, the Sustainable
Energy Authority of Ireland and Science Foundation
Ireland working with multinational companies such
as UTRC, Alcatel Lucent and indigenous Irish
companies. This Technology Centre is funded
jointly by the Department of Jobs, Enterprise &
Innovation and the Department of Communications,
Energy and Natural Resources and hosted by the
Tyndall National Institute. The IERC has a budget of
€20 million over five years.

★
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The IERC has helped put us
Michael Kelleher
in contact with technology
companies
and
other
service companies in the
energy space that we
wouldn’t normally touch
base with. The conference
is a good place to swap
ideas and look for solutions
for the challenges we face
in the energy space in the
coming years.
The business model of
energy companies didn’t
change for many years until
recently. The conference provided us with a meeting place
to swap ideas and look for solutions for the challenges we
face in the energy space in the coming years. Checking in
with companies we don’t normally talk to, such as United
Technologies and Bilfinger, was a real benefit of the
conference. Some of the projects are also very exciting to
us, one example of which is the AUTHENTIC project that is
looking at home area networks. They are providing a
building block for the smart home of the future, which is
one of the key ways in which we see us changing our long
time strategy, changing our business model from being a
commodities supplier to being an energy service provider.
With the challenges we are faced with now, we need to
provide better services for our customers and start
reengaging with them. We need to make people value
what we do for them again. People sometimes take for
granted that the lights come on and that they are warm, so
for us its about taking our service to the next level and
going that extra mile for them, improving customer loyalty
and helping us improve as a business.
The opportunities with the IERC will increase as the
number of members increases. Every member that joins
brings more ideas. When you get a group of people from
different companies together, the good ideas that come
out of this don’t just add to each other - they multiply.
When you get two companies come together who wouldn’t
normally meet, and they each have a piece of a fantastic
idea, it can lead to great things. I don’t know where it’s
going to lead us, but no doubt it will be to our benefit!
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Aiming for
smarter growth
The third Industrial Technologies Conference was held in Athens in April as
part of the Greek Presidency of the European Council. Insight was media
partner at the event and reports how the event’s theme of Smart growth
through research and innovation struck a chord with all who attended

T

he Industrial Technologies 2014 event,
which took place in Athens in April,
was declared a huge success by all
1,000 participants, exhibitors and
speakers who gathered to focus on
industry and innovations in an effort to
boost growth and wellbeing in slowly-recovering
European economies.
Terms like “reindustrialisation”, “industry
modernisation” and “smart growth” were explored
across all policy areas within a packed event
agenda that included four plenary sessions, 17
parallel sessions, and 14 workshops. High-level
speakers from more than 50 countries representing
business, government and academia in all the
areas of Nanotechnology, Materials and new
Production Technology, discussed new inventions
and innovations, and the way they affect our
everyday lives.
The event was open by Christos Vasilakos, Secretary
General of Research and Technology, Greek Ministry
of Education and Religious Affairs, paving the way
for Rudolf Strohmeier, Deputy Director General, DG
Research and Innovation at the European Commission,
who explained: “In order to take its innovation policy
to the next level, the EU should invest in innovation
and capacity building, taking a more strategic
approach towards both national and regional smart
specialisation and innovation strategies and involve
higher private investments.”
In one of the plenaries, Esko Aho, former Prime
Minister of Finland (1991 to 1995), encouraged the
audience to foster a risk-taking, entrepreneurial
attitude and courageous decision making in order to
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address the challenges, which lie in the decreasing
competitiveness and the difficulty to continuously
innovate within European industries.
Professor Javier García Martinez of University of
Alicante, who is also a co-founder of Rive Technology
continued on this topic, raising an important point
during the press conference – competitiveness in
innovation could be achieved through adoption and
encouragement of the more entrepreneurial mindset
in organisations around Europe.
One person who contributed vastly to the birth of
concept of smart specialisation, Professor Dominique
Foray, who represented EPFL, explained the
structure of development relationships within three
groups through brilliant metaphors: sleeping giants
(large organisations), exited goblins (regions) and
hungry dwarfs (SMEs).
Heinrich Flegel, Chairman Manufuture ETP,
Daimler AG, made the clear statement: “Only
innovative industry can create productive growth.”
The process of re-establishing industries in Europe is
anticipated to bring vitality to the suffering national
economies of 21st century and industrial modernisation
must be pursued by investing in innovation, resource
efficiency, new technology and skills.
European innovation today is mostly based on
multidisciplinary approaches, and there is a fine
balance between the technological, economical and
societal aspects. “The need to rethink technology and
societal challenges have been understood in Europe
at all levels – however, the role of Chief Technology
Officers as key drivers within corporations is not
sufficiently recognised,” said Pekka Koponen, CEO of
Spinverse.

“The feedback
from delegates
of the Industrial
Technologies
2014
conference has
been almost
overwhelming
and we are
leaving Athens
even more
enthusiastic”
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While the topic of “new technologies shaping our
world” served as a recurrent theme of the event,
new technology is changing the world and the way
we live, creating scientific advances and new
products that are smaller, faster, stronger, safer,
and more reliable than conventional materials and
devices. The invention of cars allowed us to save
time, though made us want to go further. The same
is true for new technology, as was highlighted at
the Greek Night, where the Best Project 2014
Award was announced by Professor Costas Galiotis
of FORTH/ ICEHT.
The First Prize was awarded to the ProMine
project, launched under the EU’s FP7 programme
and aimed at making mineral extraction more
eff icient.
The Best Exhibitor Award was given to the Plast4-Future project, which with the help of
nanopatterning and nanoimprint lithography
could recreate surfaces similar to those of butterfly
wings in properties, with emphasis on the real-life
applications, such as the colouring of Lego, to start
with. When receiving the award, Theodor Nielsen,
CEO of NIL Technology – the main driver behind
the Plast-4-Future project – expressed his delight
by saying: “The feedback from delegates of the
Industrial Technologies 2014 conference has been
almost overwhelming and we are leaving Athens
even more enthusiastic about continuing work
within our project than when we came.” ★
For more information on Industrial Technologies 2014,
please visit www.industrialtechnologies2014.eu
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Digital
research

that matters
iMinds The Conference will this year celebrate the digital research centre’s 10th
anniversary by looking back at its decade of digital excellence, as well as looking
forward by showcasing some of the new growth opportunities it has helped to create
in key technology areas such as the Internet of Things, cloud security and high-tech
visualisation. The conference takes place in Square Brussels on the 23rd October

I

Minds – the digital research centre of Flanders, Belgium –
combines the strength of its 850+ researchers at five Flemish
universities to conduct strategic and applied research in areas
such as ICT, media and health. Together with its research partners
(companies, governments and non-profit organisations), iMinds
translates digital know-how into concrete products and services. In
addition, iMinds supports researchers, young entrepreneurs and startups in the successful market introduction of their ideas.
iMinds The Conference is Brussels’ #1 annual conference on digital
innovation, targeted at researchers, developers and entrepreneurs, as
well as industry and policy decision-makers. The 2014 edition, on the
23rd October, will celebrate iMinds’ 10th anniversary with renowned
speakers and over sixty technology demonstrators.
But iMinds doesn’t only look back at 10 years of digital research
excellence. It continues to create new growth opportunities for
Flanders and Europe through its expertise in key technologies such
as the Internet of Things, process optimisation and high-tech
visualisation. These technologies, each of which holds the promise
of revolutionising the way in which people live and work, frame the
programme for this year’s conference.
Confirmed speakers include George Yianni (Philips Lighting),
Aljoša Smolić (Disney Research), Jan Rabaey (Berkeley), Aldo de
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Jong (Claro Partners), John Baekelman (Cisco), Dries Buytaert
(Acquia) and many more.
iMinds The Conference: A sneak preview

Last year, iMinds The Conference featured more than 40
demonstrations. This year, it will be welcoming around 60,
providing a unique mix of fundamental research demonstrators,
market-driven project demos and innovative start-ups showing the
results of their collaboration with iMinds.
It is a unique opportunity to discover – in a single location – what
is going on in terms of digital research and innovation in Flanders.
Here, we see an exclusive sneak preview of some of the demos
people will be able to discover on-site.

These demos – and many more – can be seen at iMinds The Conference
on October 23rd 2014 in Brussels. For more information about the
speakers, programme & registration practicalities visit:
www.iminds.be/conference2014
Follow the latest conference updates via Twitter: #iMindsConf
Readers of Projects can register with a 20% discount using code
IP20iMinds
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Intelligent Offloading

Application domain: ICT
Research demo
More info: www.iminds.be/en/profiles/2014/06/20/
tim-verbelen

NXT_SLEEP

Application domain: Health
Resulting from collaborative ICON research
More info: www.iminds.be/en/projects/2014/03/05/nxt_sleep
Everybody realises that sufficient (and good-quality) sleep is
essential for our mental and physical well-being. As such, it should
not be a surprise that – on average – we spend one third of our
lives in bed. Still, a significant part of the Belgian population
experiences regular sleeping problems, impacting their ability to
socially interact, the quality of their work and proper judgment.
Sleep-related breathing disorders (such as snoring and sleep
apnea – the prevalence of which is around 4% in men and 2% in
women) present a particular problem, due to their added negative
effect on the cardiovascular system. Currently, these sleeping
disorders are diagnosed using polysomnography (PSG), an
elaborate sleep test that monitors different physiological signals
such as heart rate, respiration, EEG, muscle tone and eye
movement. These tests must be performed in a sleep laboratory,
under the supervision of expert medical staff. Although PSG is
(and remains) an important diagnostic tool for sleep medicine, it is
an uncomfortable and costly procedure, especially when multiple
nights of observation are required.
The NXT_SLEEP project therefore focuses on the development of
a next-generation sleep-monitoring platform that is less obtrusive
and more comfortable than the traditional polysomnography
approach. It not only allows for sleep monitoring (for several
nights) at people’s homes, but also uses a new multi-sensor
approach in combination with complex algorithms to accurately
detect, process and deliver complete and useful information
regarding the physiological parameters that come with sleeprelated breathing disorders.
During this demo, you will see a real-time visualisation of all
sensor input data, leveraging intelligent mattress technology,
wireless patches and micro-sensors. You will also be able to see
the intelligently processed data that is ready to be interpreted by
the medical staff through a graphical user interface (GUI) that is
optimised for each user’s specific knowledge and needs (ranging
from nurses to specialists).
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Mobile devices (smartphones, smart watches, Google Glass –
and to a lesser extent – tablets) typically lack the resources (for
example processing power) to host state-of-the-art applications
at acceptable quality-levels. In response to that challenge,
offloading part of the application logic to nearby resources
makes for an extremely attractive value proposition. In practice,
this means that any application could run on any device – no
matter how restricted that device is in terms of resources.
In this demo, iMinds researchers will show a distributed
application that runs on their AIOLOS platform, an end-to-end
offloading solution covering management aspects, connection
to the cloud, bandwidth awareness and more. Making use of
intelligent glasses, a smartphone, a tablet, a laptop, the cloud, or
a combination thereof, the application takes you back in time,
immersing you in pre-recorded video sequences and making you
see the recording as if you were there again.
As such, the features of the underlying AIOLOS platform are
showcased; not only instantiating or stopping components on
any of the available devices, but also migrating components
between devices (to offload computation from the intelligent
glasses to a smartphone or a server in the network, for instance)
and taking into account each device’s specific capabilities (e.g.
consulting a larger map on the tablet for easier interaction
instead of using the glasses).
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AllThingsTalk

Application domain: Internet of Things
Technology start-up leveraging iMinds Living Lab research
More info: www.allthingstalk.com
AllThingsTalk is a technology start-up that builds connected solutions
for the rapidly growing Internet of Things industry. They focus on
supporting existing products built by hardware specialists who often
lack the skills to build compelling smart and open solutions.
AllThingsTalk has leveraged iMinds’ Living Lab research to help
prioritise their R&D efforts, thereby building on concrete market
feedback gathered by iMinds.
At iMinds The Conference, AllThingsTalk will showcase their
SmartLiving project, enabling consumers to build their own personal
Internet of Things. SmartLiving has been built with the user
experience in mind, and features appealing applications and solutions
that solve real, daily problems. It integrates existing smart devices
and services easily, running in the cloud to manage and automate
consumers’ physical and virtual ‘things’.
Beyond existing devices, creative minds can also integrate their own
hardware to build awesome connected solutions without the learning
curve and hassle of typical cloud solutions and smartphone apps.
During the demo, AllThingsTalk will demonstrate how things can talk
to one another, showcasing how the Internet of Things will
fundamentally affect the way in which we work, live and play.

Small Town Heroes

Application domain: Media
iMinds start-up
More info: www.smalltownheroes.be/products/aircraft.html
Small Town Heroes is changing the way television is watched and
made, building solutions that make TV more interactive than ever.
Recently the company successfully completed iMinds’ iStart
incubation programme.
At iMinds The Conference, Small Town Heroes will present its
‘Aircraft’ product, an end-to-end solution that integrates kids’
drawings in real-time into their favourite TV-shows. The starting
point for the Aircraft product was the observation that kids are
artists, wanting to create stuff and show it to the world. Aircraft
enables them to make their wildest drawings – in the context of
their favourite TV-show – come alive on air, making them the stars
of the show.

Free-viewpoint Immersive Networked Experience (FINE)
Application domain: Visualisation
Demo in the framework of an FP7 research project
More info: www.projectfine.eu/

The media industry is constantly looking for innovative formats that
revolutionise the way in which live media content is created, delivered
and consumed. As part of this research effort, lots of focus is put on the
creation of a truly immersive viewing experience in which consumers
play a much more central and active role, instead of just passively
consuming the content.
That is the context in which the ‘live free-viewpoint’ concept is
being explored, allowing viewers to place a virtual camera in a live
action scene and enabling them to move the camera freely in space
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and time. It is a concept that is not only highly relevant to the media
industry, but one that also opens up a wide range of opportunities in
other application areas, such as teleconferencing, medical imaging,
surveillance and security.
In this demo, iMinds researchers will showcase a number of
application scenarios that have been developed to demonstrate and
validate the technologies resulting from the European FINE project,
ranging from a soccer application to a 360° immersive experience of
a classical music concert.
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The AAL Forum 2014
The AAL Forum 2014 is a major event dedicated to ICT solutions for supporting better condition of
life for older adults. Organised by the Ambient Assisted Living Association and the Romanian Ministry
of National Education through the Executive Agency for Higher Education, Research, Development
and Innovation Funding (UEFISCDI), this 6th edition of the forum is hosted in Romania

The Bucharest Palace of Parliament

Under the

title “Broader, Bigger, Better – AAL
solutions for Europe”, the event will have its grand
opening on the 9th September at the second biggest
building in the world, the Bucharest Palace of
Parliament, where more than 400 people will have the
opportunity to take part in this unique evening.
During the 10th and 11th September the attendees will
meet visionary speakers in the plenary and parallel
sessions. Future technology and the possible evolutions
of the AAL market will be thoroughly debated.
Furthermore, the participants will have the chance to
discuss relevant topics for improving the Ambient
Assisted Living Joint Programme, will vote for the best
pitch during the AAL Award and will reflect upon what
has been achieved in the AAL Programme so far,
sharing best practice examples of successful solutions
and evaluating the impact in terms of increased
independence for older adults and economic growth.
19 satellite events will take place on the 9th and 12th
September on topics such as: industry business models;
the transition from R&D to market; building a better
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path for ethics in AAL; mobile apps for independent
living; the diffusion of products and services that
favour independent and active ageing; interoperability
and living labs for AAL; health literacy and patient
empowerment; bringing together indoor and outdoor
mobility solutions. A satellite event is the Young
Researcher’s Workshop that has the theme “The role of
entrepreneurship in the development of technological
innovation for older adults”. The workshop will bring
together leading successful entrepreneurs, experts
from various fields (research, business, technology,
innovation, elderly care, marketing), investors and
young researchers.
The exhibition area will showcase the latest technology
in the field and will bring the projects of the programme
under the spotlight (www.aal-europe.eu/projects).
European companies will have a fantastic opportunity
to promote their products and/or services to their
target audience, begin new collaborations and discover
new markets.
For more information and registration visit: www.aalforum.eu
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Events

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

AAL Forum

Date: 9th-12th September 2014
Location: Bucharest, Romania
The AAL Forum 2014 is a major event dedicated to ICT solutions for
supporting better quality of life for older adults. Organised by the
Ambient Assisted Living Association and the Romanian Ministry
of National Education, this 6th edition of the forum is hosted for
the first time in an Eastern European country – Romania.
Attendees will meet visionary speakers in the plenary and
parallel sessions. Future technology and the possible evolutions
of the AAL market will be thoroughly debated. Furthermore,
the participants will have the chance to discuss relevant topics
for improving the Ambient Assisted Living Joint Programme,
will vote for the best pitch during the AAL Award and will
reflect upon what has been achieved in the AAL Programme so
far, sharing best practice examples of successful solutions and
evaluating the impact in terms of increased independence for
older adults and economic growth.

www.aalforum.eu

Crystal (cl)Year

Date: 16th-17th October 2014
Location: Turin, Italy
Crystal (cl)Year will celebrate 2014, the International Year of
Crystallography, by bringing together some of the most
important crystallographers in the world, including Ada
Yonath, best known for her pioneering work on the structure
of the ribosome, and John E Walker, who alongside American
chemist Paul D Boyer helped to elucidate the mechanism
underlying the synthesis of ATP. The conference also aims to
broaden scientific contact among researchers, from the
newest to the most established scientists.
Crystal (cl)Year is a joint event with the International
NETTAB 2014 Workshop on “From high-throughput
structural bioinformatics to integrative systems biology”.

http://bioinfo.igst.it/

iMinds The Conference

Date: 23rd October 2014
Location: Brussels, Belgium
iMinds The Conference will this year celebrate the digital
research centre’s 10th anniversary by looking back at its
decade of digital excellence, as well as looking forward by
showcasing some of the new growth opportunities it has helped
to create in key technology areas such as the Internet of
Things, cloud security and high-tech visualisation.
This year the plenary speaker line-up boasts both local and
internationally
renowned
experts.
Additionally,
the
programme offers breakout sessions on key digital technologies,
digital health and entrepreneurial challenges. iMinds is
commited to making Flanders one of Europe’s leading digital
regions, building on the knowhow of over 50 academic
professors and 850 scientific researchers. It will be a great
opportunity to exchange thoughts with them and other
prominent players in the digital field.
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www.iminds.be/en/iminds-the-conference-2014
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Research Project Partnership
HAVE Insight as your dissemination partner

Listed on
Cordis
as a recognised
project partner
for FP7
research
projects

As a project partner,
Insight will bring its
unique range of
dissemination services to
the table and will
deliver bespoke
communication strategies
for your particular needs that
include the use of video,
web, conferences, brochures,
posters, roadmaps and other
media such as our unique
interactive digital platform SEED.
Insight is Dissemination work
package leader for two FP7 projects.
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