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Editorial
How EU research is helping to alleviate chronic pain, 

moving closer to market for an innovative 
AKU treatment and celebrating the success 

of one project in its nomination for the 
prestigious German President’s Award 

welcome to this month’s Research*eu magazine

If you’ve been suffering from any kind of continuous, unrelenting 
pain for more than 6 months then congratulations, you’re one of 
the approximately 100 million Europeans (about one in six adults 
to put it another way) who are officially suffering from chronic 
pain. Sarcasm aside (your own editor sadly also counts himself as 
one of these ‘lucky’ individuals), chronic pain is actually a major 
healthcare challenge for EU Member States’ already stretched 
healthcare systems. 

Chronic pain can come in many different forms, affects people in 
many different places of their bodies and can vary in intensity. The 
causes are numerous, ranging from achy joints due to arthritis, 
neuropathic pain, possibly caused by an injury or trauma, or as an 
after-result of vital cancer treatment, to name but three. Infuriat-
ingly for the patients affected, sometimes medical professionals 
simply cannot find an underlying reason behind their particular 
form of pain. 

That’s why we wanted to shine a light on this arguably underap-
preciated but very real healthcare challenge in this issue’s special 
feature. Many innovative projects across the EU’s research family 
under the Horizon 2020 research and innovation umbrella have 
thankfully made developing new therapies to target and alleviate 

various forms of chronic pain a priority. As always, we feature 
seven of them, chosen because of their dynamic use of the most 
modern and cutting-edge medical technologies to provide solu-
tions, and ultimately relief, to the millions of patients who are suf-
fering on a daily basis.

In other news, we celebrate the achievements of the Carbon4PUR 
project, one of which was recently nominated for the prestigious 
German President’s Award. Flick over to this issue’s Project of the 
Month feature to find out more! Then, in Life After, we catch up 
with the DevelopAKUre project that, after 10 years hard slog, is 
finally very close to launching a new treatment for AKU, a very, 
very rare disease, thus transforming the lives of those affected.

And last but by no means least, EU Agenda gives you the low-
down on upcoming events, and don’t forget to check out our reg-
ular nine thematic sections on the latest results from EU-funded 
projects from all major research areas.

Until next month, if you have queries, questions, suggestions (but 
hopefully never a complaint), please feel free to drop us a line at 
editorial@cordis.europa.eu
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HEALTH

Breakthrough medical 
imaging technologies for 
non-intrusive diagnosis

Modern health systems are set up to reduce hospitalisation through less invasive 
disease detection, diagnosis and treatment. The EU project ASTONISH 

developed imaging devices to detect skin cancer and vascular and neurological 
diseases, among others.

As Europeans live longer, health authorities face the 
challenge of providing quality care for them and of bet-
ter treatment of diseases. ASTONISH (Advancing Smart 
Optical Imaging and Sensing for Health) developed new 
state-of-the-art imaging tools to diagnose and treat dis-
eases from skin cancer to neurological diseases in a mini-
mally invasive way, with applications aimed at cutting 
hospital stays and improving quality of life.

The consortium of 24 partners from Belgium, Czechia, 
Finland, Italy, the Netherlands and Spain developed six 
demonstrators for different medical applications, testing 
them on patients and healthy volunteers. Some of the 
applications are very close to commercialisation.

“It is impressive to see so many partners already work-
ing on tangible activities to promote and release their 

4 Research eu  #89 February 2020



“It is impressive to see so many 
partners already working on tangible 
activities to promote and release their 
innovative products.”

5Research eu  #89 February 2020

innovative products,” says project manager Robert  
Hofsink, who works for the Philips Image-Guided Therapy 
business in the Netherlands.

The consortium of companies, backed by universities and 
research and technology organisations developed near- 
infrared and hyperspectral imaging devices to charac-
terise tissues, to more easily detect tumours and skin 
cancers. Hyperspectral imaging collects and processes 
information from across the electromagnetic spectrum 
to obtain the spectrum for each pixel in the image of a 
scene, with the purpose of finding objects or identify-
ing materials.

Perhaps one of the most remarkable moments for the 
developers came halfway through the project when they 
managed to integrate their optical sensors in a system to 
synchronously measure electroencephalogram (EEG) and 
functional near-infrared spectroscopy (fNIRS) signals, two 
ways to measure activity in the brain. “This breakthrough 
allows for the non-invasive measurement of both elec-
trical and haemodynamic brain activity and may help in 
the assessment of neurological diseases such as stroke 
and dementia,” explains Antonio Chiarelli, neuroimaging 
researcher at the University of Chieti, Italy.

MULTIPLE APPLICATIONS

As a result, Icare, which is part of Finnish technology 
corporation Revenio, is now looking to commercialise a 
hyperspectral camera for skin cancer detection.

The results of the project are also now being used by 
Quest Medical Imaging, a subsidiary of Quest Photonic 
Devices in the Netherlands, to expand the functionalities 

of its existing image-guided surgery system for tumour 
visualisation and the imaging of the circulatory or lym-
phatic systems.

Spanish IT service management company Ibermática 
developed a clinical decision support system for the diag-
nosis and prognosis of skin cancer in collaboration with 
their Spanish partners, the University of the Basque Coun-
try, research and technology organisation Tecnalia and bio 
software company NorayBio.

Optical imaging can also be used for imaging during spi-
nal surgery. Hofsink’s company Philips developed an aug-
mented reality surgical navigation system. The system 
integrates X-ray and optical imaging, offering an intuitive 
user interface to guide surgeons during spinal operations.

“The product fuses live optical video with pre-operative 
3D X-ray data sets, allowing the surgeon to improve pro-
cedure planning, surgical tool navigation and implant 
accuracy, as well as reduce procedure times,” concludes 
Hofsink. In a clinical study, an orthopaedic spinal surgeon 
placed 253 pedicle screws on 20 consenting patients, 
with an accuracy rate of 94 %.

The French-Italian semiconductor manufacturer STMicro-
electronics investigated the application of highly sensitive 
imaging components. The demonstrators obtained have 
huge potential for the development of wellbeing and 
Internet of Things devices.

ASTONISH 

⇢⇢ Coordinated by Philips Medical Systems 

in the Netherlands.

⇢⇢ Funded under H2020-LEIT-ICT.

⇢⇢ cordis.europa.eu/project/id/692470

⇢⇢ Project website: astonish-project.eu
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HEALTH

Transplanted nano-coated 
cells are a smart way to 

treat diabetes
EU-funded scientists have developed novel nano-coated cells that could in future 

be transplanted in diabetes patients to replace daily insulin injections.

The pancreas plays an essential role in human health by 
producing and releasing insulin into the blood stream to 
regulate blood sugar levels. However, in diabetic patients, 
the insulin-produced cells, present in specific pancreas 
structures known as ‘islets’, do not work properly.

 “A potential treatment for people with diabetes is to trans-
plant islets from a deceased donor or other sources such 
as stem cells. But the problem is the transplanted islets 
are detected by the immune system which attacks them, 
and the implanted islets rapidly die,” explains José Carlos 
Rodríguez-Cabello, professor of condensed matter physics 
at the University of Valladolid, Spain and project coordina-
tor of ELASTISLET (Tailored Elastin-like Recombinamers as 
Advanced Systems for Cell Therapies in Diabetes Mellitus: 
a Synthetic Biology Approach towards a Bioeffective and 
Immunoisolated Biosimilar Islet/Cell Niche).

Treating islet-transplanted patients with immunosup-
pressants has not been very effective. Moreover, patients 

who have had diabetes since childhood would need to 
take immunosuppressants for life.

Now EU-funded scientists have developed special bioen-
gineered cells which are nano-coated with novel bioma-
terials. These protect the cells from the immune system, 
yet still allow them to deliver insulin to the blood stream.

COATING TECHNOLOGY

The nano-coating does not completely isolate the islets. 
“It has to be selective, and permeable enough for oxy-
gen, blood and nutrients to enter the cells and for insu-
lin hormones produced by the islet to be released,” 
Rodríguez-Cabello underlines.

“We explored the applicability of a novel class of materials 
– elastin-like recombinamers – that are halfway between 
natural proteins and plastics,” Rodríguez-Cabello adds.

Designed and produced synthetically, they have a pro-
tein-like nature that the islet can interact with at the cel-
lular level when they are in natural surroundings, such as 
the pancreatic environment.

Layer-by-layer technology creates a very thin coating by 
immersing the islets in a bath of a solution that has one 
of the components of the mixture. “Then you take it out 
and clean it a little so only a few molecules of this mate-
rial remain on the surface and go to the second compo-
nent which is complementary and which reacts with the 
first one,” explains Rodríguez-Cabello.

With these washing and immersion steps, a very thin 
layer is created. “But we had to play a bit with the diffu-
sion properties of the layer to achieve permselectivity,” 
Rodríguez-Cabello says.

6 Research eu  #89 February 2020
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EFFECTIVE COATING

Coating the cells was a challenge because of the irreg-
ular surface of the islet. “If you leave a hole big enough 
for the immune cell to detect, then all is lost,” Rodríguez- 
Cabello comments. So the team designed a system to 
improve coating efficiency. “We never arrived at 100 % 
coating efficiency, but we know that 80 % of the islets that 
we implant are well-coated and will stay for a long time.”

The transplanted islets must also be able to interact with 
the surrounding cells and integrate with the host tissue. 
Integration is enhanced by a strategy to vascularise the 
cells allowing the development of blood vessels, which 
improves islets’ survival and the exchange of nutrients.

Ninety-five researchers worked on the multidisciplinary 
project, 42 of them PhD students, including specialists in 
nanotechnology, immunology, cell biology, synthetic biol-
ogy and bioengineering, as well as medical practitioners 
with clinical knowledge.

By the end of the project, the team produced a system 
that works well in short-term experiments in laboratory 
animals and is now patented. “Now we are testing to see 
if these implants can retain this ability for longer periods, 
with the idea that you take this injection and it would last 
for a period of years; it could even eliminate the need for 
another injection,” concludes Rodríguez-Cabello.

ELAST ISLET

⇢⇢ Coordinated by the University of Valladolid in Spain.

⇢⇢ Funded under H2020-LEIT-ADVMAT.

⇢⇢ cordis.europa.eu/project/id/646075

⇢⇢ Project website: elastislet.eu/en

	 bit.ly/34jWoy4 

HEALTH

Dualities between public health 
requirements and economic 
interests in pharma market 

in the Global South
Evolution of pharmaceutical systems in the Global South is subject to many social 
and economic influences, both current and historic. Analysis of first-line malaria 

treatments as a case study has revealed the phenomena at play.

Research by the EU-funded project GLOBALMED (Arte-
misinin-based combination therapy: an illustration of the 
global pharmaceutical drug market in Asia and Africa) was 
geared to understand the social, political, economic and 
health stakes surrounding the pharmaceutical markets in 
Benin and Ghana in West Africa as well as Cambodia in 

South-East Asia. The idea was to improve existing sys-
tems and to strengthen the sovereignty of the states and 
regions discussed based on a comparative analysis of the 
advantages and disadvantages of the pharmaceutical 
systems studied.

“You take this injection and it 
would last for a period of years; it could 
even eliminate the need for another 
injection.”

7Research eu  #89 February 2020
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“There are plans to present a 
proof of concept at the European Research 
Council for an innovative film production 
model for a stronger impact of social 
sciences research on health.”

8 Research eu  #89 February 2020

IMPOSING INFLUENCE ON PHARMA 
SYSTEMS IN WEST AFRICA AND ASIA

Principal investigator Carine Baxerres describes a very 
impressive series of dissemination events: “A big inter-
national symposium in March 2018 at Ouidah, Benin on 
‘Regulations, markets, health: Questioning current stakes 
of pharmaceuticals in Africa’.” Presentations were made 
to health authorities in Cambodia (April 2016), Benin 
(February 2017) and Ghana (February 2018).

“We presented our research results at scientific sympo-
siums in Europe – Prague, Barcelona, Toulouse, Oxford, 
Paris, Marseille, Bâle, to name but a few,” Baxerres con-
tinues. Routledge Editions will be publishing a collective 
book on GLOBALMED results.

UPHEAVALS IN PHARMACEUTICAL 
SYSTEMS IDENTIFIED AND 

REALITIES BARED

Pharmaceutical markets in the Global South were pro-
foundly disrupted during the post-colonial period by the 
construction and growth of an industry in emerging coun-
tries, by the creation of global donor markets in the early 
2000s and by the emergence of local production centres 
in Africa. “This has created a hierarchy in pharmaceutical 
markets that mix colonial and post-colonial legacies, the 
recent dominance of Asian medicines and the ascendency 
of global health,” Baxerres comments.

Detailed analysis primarily focused on comparing the 
existing pharmaceutical systems in Benin and Ghana – 
in particular, artemisinin-based combination therapies 
(ACTs) for malaria. “We then went on to explore the deter-
mining role transnational actors such as United Nations 
agencies, private foundations and public-private partners 
play in influencing local pharmaceutical markets and how 
healthcare professionals and individuals manage this 
major epidemic,” Baxerres continues.

Taking a broader perspective, GLOBALMED analysed 
the entire pharmaceutical supply. The exercise involved 

looking at the biomedical health system, representatives 
of pharmaceutical companies, actors in private distribu-
tion and consumer practices.

THE FUTURE FOR PHARMACEUTICAL 
MARKETS IN THE GLOBAL SOUTH

GLOBALMED strongly recommends a return to the 
idea of ‘essential medicines’ as developed in the early 
1970s when structuring all pharmaceutical systems in 
the southern continents. Opening avenues for reflection, 
project conclusions promise to improve existing systems 
and to strengthen the sovereignty of the states and 
regions discussed.

As well as a future book on Ghanaian formal pharmaceu-
tical entrepreneurs, there are plans to present a proof of 
concept at the European Research Council for an innova-
tive film production model for a stronger impact of social 
sciences research on health. This will be tested through 
the production of a short series from the project.

Summing up her plans for the future, Baxerres outlines 
her upcoming studies: “Future work based on that already 
achieved by GLOBALMED will follow the emerging trans-
regional approach. Combining the previous social sciences 
formulation and the new global study of West Africa and 
South-East Asia, I will be able to uncover the dynamics at 
play, an exciting challenge for me as a specialist anthro-
pologist of West Africa.”

GLOBALMED

⇢⇢ Hosted by the Research Institute for Development 

in France.

⇢⇢ Funded under FP7-IDEAS-ERC.

⇢⇢ cordis.europa.eu/project/id/337372

⇢⇢ Project website: globalmed.ird.fr 
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“Our efforts to develop nitisinone 
for AKU began in 2011 and should 

conclude in February, when the EMA 
decision will follow. So this was a whole 

decade of work – and so the landscape 
for AKU patients should be changed 
forever by the end of 2021!”Lakshminarayan Ranganath  

Project Coordinator of DevelopAKUre
© Lakshminarayan Ranganath 
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L IFE  AFTER . . .

Catching up with DevelopAKUre: 
After 10 years of hard work, an 

innovative AKU treatment will soon be 
available, transforming patients’ lives

This month we catch up with the DevelopAKUre project which we featured in our February 2019 
special section on rare diseases. The project was working on a full commercialisation of nitisinone, 
an innovative treatment for alkaptonuria (AKU), an extremely rare condition. We chat with the 

project’s dedicated coordinator, Lakshminarayan Ranganath, consultant at the UK’s Royal Liverpool 
University Hospital and professor at the University of Liverpool.

When we spoke at the begin-
ning of 2019, the DevelopAKUre 
(Clinical Development of Nitis-
inone for Alkaptonuria) team 
were on the cusp of deciding 
whether to file a market appli-
cation that would allow nitisi-
none to be used to treat AKU 
patients. What has happened 
since? “Well, our SONIA 2 (suit-
ability of nitisinone in alkap-
tonuria 2) study, which was 
a randomised clinical trial for  
4 years wrapped up in January 
2019,” explains Ranganath. 
“Key stakeholders discussed 

the results in Stockholm over a 
2-day period in June 2019 and, 
because of the robust data, 
our Swedish pharma partner, 
decided to apply to the Euro-
pean Medicines Agency (EMA) 
for marketing authorisation of 
nitisinone in alkaptonuria.”

Work has continued since that 
meeting to make the market 
authorisation request a prior-
ity. “In early November 2019, 
an investigator meeting was 
also convened in Stockholm 
when the decision to apply 
to the EMA was conveyed to 
the consortium following a 
full discussion of the results,”  
Ranganath continues. “The 
regulatory package is currently 
being prepared by Sobi with a 
view to submission to the EMA 
in late February 2020.”

A NEW HOPE FOR 
AKU PATIENTS

Why nitisinone is so crucial as 
an AKU treatment is because 
it is shown to cause a marked 
sustained decrease in urine 

(and serum) homogentisic 
acid (HGA), the cause of AKU, 
of more than 99 %, which was 
the agreed primary outcome 
with the EMA. “Overall, our 
studies have provided proof-
of-concept support for the 
lowering of HGA as a disease- 
modifying strategy, leading 
the way for more advanced 
gene therapy in the future,” 
comments Ranganath.

For now, the focus is on the 
planned EMA application 
and to ensure that all AKU 
patients across Europe have 
access to the new treat-
ment. Sobi are also working 
in parallel to ensure equita-
ble access to nitisinone post- 
approval through the MoCA 
(Mechanism of Coordinated 
Access) initiative.

Ranganath concludes: “Our 
efforts to develop nitisinone 
for AKU began in 2011 and 
should conclude in February, 
when the EMA decision will 
follow. So this was a whole 
decade of work – and so the 

landscape for AKU patients 
should be changed forever by 
the end of 2021!”

DEVELOPAKURE

⇢⇢ Coordinated by the Royal 

Liverpool & Broadgreen 

University Hospitals 

NHS Trust.

⇢⇢ Funded under 

FP7-HEALTH.

⇢⇢ cordis.europa.eu/project/

id/304985

⇢⇢ Project website: 

developakure.eu

	 bit.ly/30lI0F0
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SOC IETY

Time to use military history 
to diminish the power 

of the new nationalists
A rising tide of nationalists recount ‘them’ and ‘us’ tales of past glory to conjure up a 

bright future for their cause. EU project UNREST explored the narratives on offer at war 
museums to suggest an alternative approach for societies to preserve a democratic EU.

Nationalists are again winning support by telling a ‘them’ 
and ‘us’ narrative about past wars to serve their political 
ends today. EU project UNREST (Unsettling Remembering 
and Social Cohesion in Transnational Europe) examined 
war museums and excavations of the bodies of the vic-
tims of wars to explore historical methods that can con-
trast nationalist narratives.

“It should be possible to encourage museum makers to 
adopt forms of historical dialogue that are more capa-
ble of engaging vernacular nationalisms in contemporary 

Europe,” writes Stefan Berger, UNREST project coordinator 
in ‘Is the Memory of War in Contemporary Europe Enhanc-
ing Historical Dialogue?’ The paper, one of about a dozen 
written on the project, is due to be published by Rout-
ledge in its series ‘Studies in Genocide and Crimes Against 
Humanity’.

The war museums studied on the project mainly adopt an 
over-simplistic ‘good’ and ‘evil’ approach, found research-
ers. The worst treat the host nation as a superior ‘his-
torical master’ who defeated enemies in the past – an 

10 Research eu  #89 February 2020
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‘antagonistic’ approach – echoed by nationalists. But most 
adopt a ‘cosmopolitan’ trend, which though better, does  
society few favours. “Instead of understanding past violence 
and promoting self-reflection about the underlying reasons 
for it, cosmopolitanism condemns past violence with refer-
ence to abstract universal values,” outlines Berger.

Its understandable focus on war’s victims often leaves 
out the perpetrator’s perspective, the vast amount of 
hard-to-classify bystanders and the fact that victims can 
become perpetrators and vice versa.

A  PAT H  TO  B R E X I T

The Imperial War Museum in London takes an ‘antagonis-
tic’ approach, find the researchers, with exhibits of heroic 
British soldiers in the First World War contrasted with 
exhibits of mainly statistics representing soldiers from the 
other nations involved. “We can see strong antagonistic 
memory being promoted by the Brexit camp, differenti-
ating between a morally ‘bad’ German-run them, in the 
form of the EU,” says Berger.

They find the quintessential ‘cosmopolitanism’ museum 
is the House of European History, opened in Brussels in 
2017, which simplifies to offer a sanitised vision of the 
past. “The museum encourages a dialogue with the past 
that posits a violent history of war and genocide against 
the promise of European peace, stability and modernity,” 
writes Berger. “It shies away from directly representing 

conflicts between different European nation states that 
are still informing conflicts in Europe today.”

The researchers developed the concept of a better third 
way – the ‘agonistic’ approach, building on work by phi-
losopher Chantal Mouffe.

They find examples in museums and they also  
organised an exhibition with the provocative title ‘War Makes 
Sense’ in Essen, Germany, and a play, ‘Donde el Bosque se  
Espesa’ which premiered in Spain, to test agonistic history 
with audiences.

They also see it in the exhumation of victims of the 
dictatorship of Francisco Franco’s forces in the Spanish 
Civil War. “The exhumations challenge the hegemonic  
memory narrative established during the Spanish transi-
tion to democracy which underlines the existence of per-
petrators and victims on ‘both sides’ of the conflict and 
maintains a discursive silence on the left-wing victims, 
still buried in unmarked graves,” Berger explains.

UNREST

⇢⇢ Coordinated by Ruhr-University Bochum in Germany.

⇢⇢ Funded under H2020-SOCIETY.

⇢⇢ cordis.europa.eu/project/id/693523

⇢⇢ Project website: unrest.eu

	 bit.ly/2ss5T0R 

CIRCULAR ECONOMY INNOVATIONS FOR 
INDUSTRIAL AND URBAN WASTE MANAGEMENT

Today’s ‘take-make-dispose’ economic model is wasteful and unsustainable. 

The challenge of managing increasing quantities of waste, particularly from 
growing urban areas, represents a significant cost to society and puts pressure on 
the natural environment. But this discarded material also represents a valuable 
resource, which can be exploited by embracing a more circular economy that 
eliminates waste and allows for the continual use and re-use of resources.

One of our newest CORDIS Results Packs examines six EU-funded projects 
that will help transform our economy and society, and decouple industrial 
growth from environmental impacts, with emphasis on the textile, construction, 
photovoltaic, steel industry, bulky and urban waste sectors.

To find out more, browse, download or order 
a physical copy of the Results Pack here: 

cordis.europa.eu/article/id/411500 
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SOC IETY

Framing Europe’s 
changing art market

Europe’s art world is undergoing rapid change with the rise of private patronage. 
An EU-funded project seeks to shed light on the nature of the changes and how 

it affects the value of art works.

“Contemporary art is very important to European culture 
and the economy so it is important to understand how 
value is created in art,” says Jenny Sjöholm, research fel-
low at Linköping University, Sweden who received support 
from the Marie Skłodowska-Curie programme to study 
the art market in Europe through her project Art Market 
(The re-privatization of the contemporary art world: pri-
vate collectors and artist-entrepreneurs in the changing 
geographies of European art).

“In the art market there is radical institutional and mar-
ket transformation. Many state-funded arts institutions 
are struggling with budget cuts. At the same time private 
art collectors and other private actors are becoming more 
prominent,” Sjöholm notes.

Private collectors have also taken over some curation 
roles in public galleries in deciding what gets displayed 

and acting as key gatekeepers, though this “doesn’t nec-
essarily mean an enclosure of art away from the public,” 
adds project coordinator Philip Crang, Professor of Cultural 
Geography at Royal Holloway University of London, UK.

R O L E  O F  A RT  C O L L E C TO R S

Sjöholm’s research focus has been on Sweden, where art 
collectors are more visible than before, and their collec-
tions, too, she explains. Sjöholm refers to this as one sign 
of the privatisation of the art market.

“Who gets access to the collections and who doesn’t is 
an important question when the market is being priva-
tised. It is about an individual’s preference rather than 
a larger perspective. A state-funded organisation has a 
completely different mission compared to an individual 
collector,” says Sjöholm.

This raises issues of who is able to access and appreci-
ate art. For example, there are massive storage spaces in 
which the artworks are kept; they are semiprivate and not 
open to the wider public. But they can be viewed during 
special events or in individual art collectors’ homes.

Meanwhile, artists themselves offer ‘open studio days’ 
during which they invite customers. They also curate and 
show their art through their online homepages. “Artists are 
exhibiting their work in different ways,” Sjöholm explains, 
and they are becoming artist-entrepreneurs.

R O L E  O F  T H E  A RT  S T U D I O 
A N D  A R C H I V E S

In the digital age, new ways of documenting and recording 
have also led to different ways for art value to be created, 
an area which has not been well studied, Sjöholm adds.

12 Research eu  #89 February 2020



“Many state-funded arts 
institutions are struggling with budget cuts. 
At the same time private art collectors and 
other private actors are becoming more 
prominent.”
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“My main assumption is that works of art have a par-
ticular social life as they move from places of production 
to galleries, collections and museums. All these places 
and practices give an indication of the works’ value,” 
says Sjöholm.

How artists document their work is also becoming more 
important. This includes sketchbooks which can function 
as personal archives as well as being important tools for 
creativity. Archives, artists’ diaries and blogs definitely 
add to the value of art. “The artist needs to be able to 
speak about their work and contextualise it, and that is 
value,” Sjöholm adds.

F O L L OW I N G  A  C O L L E C T I O N

During the project, Sjöholm followed the collection of 
Swedish artist Fredrik Roos which ended up in one of 
Sweden’s first privately run art museums. “To follow this 
art collection is to also untangle the different networks, 
places and institutions it travelled through. My approach 
is that we should be aware of the life histories and jour-
neys of art and think in terms of not just objects but wider 
collections,” Sjöholm explains.

Tracking the collection from the 1980s onwards “illus-
trated how an individual collection went from being pri-
vate property subject to individual consumption, taste 
and emotion, to being a collection of public importance, 
interest, display and value,” Sjöholm says.

ART MARKET

⇢⇢ Coordinated by Royal Holloway and Bedford New 

College, University of London in the United Kingdom.

⇢⇢ Funded under H2020-MSCA-IF.

⇢⇢ cordis.europa.eu/project/id/660629

SOCIETY

Being queer and Polish 
in Brexit UK

The first large survey on how Polish LGBTQ migrants feel in modern Britain has been 
carried out by EU project FACELOOK.

It’s difficult to estimate how many Polish people migrated 
to the UK after the EU’s enlargement in 2004, but accord-
ing to the British Office for National Statistics by the end 
of 2018 there were about 905 000 Poles living in the UK. 
At least some of those migrants were gay, lesbian, bisex-
ual, trans or queer, but there are no reliable estimates on 
how many or the specific challenges they face. EU pro-
ject FACELOOK (Identity Management on Social Media 
by Diasporic LGBTQs) has carried out the first study of 
its kind into how LGBTQ Poles feel about their identity in 
contemporary Britain.

“While there is plenty of research about Polish diaspora in 
the UK, large-scale research into the experiences of Polish 
LGBTQs in the UK is virtually non-existent,” says Lukasz 
Szulc, lecturer in Digital Media and Society at the Univer-
sity of Sheffield.

With the support of the Marie Skłodowska-Curie programme, 
and supervised by Myria Georgiou, professor at LSE, Szulc 
surveyed almost 800 people online and carried out 30 
in-depth interviews. He released the results this month in 
‘Queer #PolesinUK: Identity, Migration and Social Media’.

Research eu  #89 February 2020
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existent.”
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According to the British Office  
for National Statistics, by the  

end of 2018 there were about 

905 000 Poles living in the UK
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FACELOOK discovered these migrants are ignored when 
Polish people are discussed in the UK and even in LGBTQ 
surveys. Part of the reason is that Polish people are per-
ceived as being Catholic, conservative, sexist and homo-
phobic, sharing similar views to the ruling party in Poland. 
“This leaves little space for acknowledging the lives, 
experiences and challenges of Polish LGBTQs in the UK,” 
says Szulc.

In fact, a quarter of those surveyed said LGBTQ issues 
were one or the main reason for seeking a new life in the 
UK where same-sex marriage is legal. “While they charac-
terised Poland by negative associations with ‘homopho-
bia’, ‘intolerance’ and ‘lack of acceptance’, they attributed 

more positive associations to the UK, including ‘open-
ness’, ‘tolerance’ and ‘freedom’,” writes Szulc.

P O I S O N O U S  AT M O S P H E R E

But the Poles interviewed also told of the xenophobia 
they experienced in person and on social media after the 
Brexit referendum. Strangers, neighbours and colleagues 
told some ‘go back to your country’ or ‘the NHS will be 
only for the British people’.

Szulc was surprised to find most intend to stay, probably 
because they have built their lives and shaped their iden-
tities in the UK, helped by learning about new terms on 
social media: “A significant number of young respondents 
reject such identities as ‘gay’ and ‘lesbian’ and embrace 
more fluid and non-binary identities such as ‘gender fluid’ 
and ‘pansexual’.”

Szulc presented the life stories of some of his inter- 
viewees in performance events held in London and  
Sheffield, bringing together the general public along with 
Polish LGBTQ people, artists and DJs.

Szulc hopes FACELOOK will start to give Polish LGBTQ 
people a wider voice in Poland and in the UK, and wants 
the perspective of queer migrants included in the LGBT 
Action Plan proposed by the UK Government Equalities 
Office. Szulc also wants LGBTQ-friendly legislation in 
Poland: “It is truly heart-breaking to talk to Polish LGBTQs 
in the UK who say they would love to live in Poland 
together with their families, that they love Poland, but 
they cannot imagine themselves living there because of 
the intensified anti-LGBTQ climate in the country.”

FACELOOK

⇢⇢ Coordinated by the London School of Economics and 

Political Science in the United Kingdom.

⇢⇢ Funded under H2020-MSCA-IF.

⇢⇢ cordis.europa.eu/project/id/699745

⇢⇢ Project website: lse.ac.uk/media-and-communications/

research/research-projects/Facelook
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ENERGY

Improved storage of excess 
electricity could make wind and 

solar energy more attractive
The EU requires efficient methods of energy storage to enable significant increases in 
contributions from intermittent renewable energy resources such as wind and sun. 

Technology to store excess electricity as methane in existing European infrastructure 
could play an important role.

The EU is targeting a reduction in greenhouse gas (GHG) 
emissions by 80-95 % relative to 1990 levels by 2050. 
As a result, the contribution of renewable sources such as 
wind and solar to electricity production is growing among 
national electricity production systems.

The fluctuating nature of these sources requires efficient 
technologies to store electricity in periods of excess pro-
duction. The EU-funded ECo (Efficient Co-Electrolyser for 
Efficient Renewable Energy Storage) project set out to 
develop innovative technology based on solid oxide elec-
trolysis (SOE) to convert electricity from wind and solar 
power into storable methane.

CONVERTING ELECTRICITY INTO 
STORABLE MOLECULES

SOE cells (SOECs) produce H2 through electrolysis of H2O. 
Co-electrolysis of steam (H2O) and CO2 yields carbon 
monoxide and H2, a mixture known as syngas. This can be 
converted into various hydrocarbons such as e-gas (syn-
thetic methane) through established catalytic processes.

According to project coordinator Anke Hagen: “The over- 
arching idea was to use electricity from renewable sources 
to produce synthetic natural gas, allowing for large-scale 
storage and distribution through the existing natural gas 
infrastructure in Europe, which currently can accommo-
date approximately 50 % of the electricity produced from 
renewable resources as methane.”

15Research eu  #89 February 2020



“For the example of France with 
23.6 % of the electricity provided by 
photovoltaics, savings of up to 239 000 
tons of CO2 equivalent (in terms of 
global warming potential) were possible 
annually.”

EU is targeting a 80-95 % 
reduction in GHG emissions 
relative to 1990 levels by 2050
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TEAMWORK ENSURES THE 
ACHIEVEMENTS ARE MORE THAN 

THE SUM OF THE PARTS

Although the electrolysis process demonstrates con-
version efficiencies close to 100 %, challenges remain 
regarding costs and lifetime. ECo successfully improved 
the performance and lifetime of SOECs and stacks, reduc-
ing investment and maintenance costs as well.

As Hagen explains: “The SOEC is a composite of differ-
ent layers, where materials’ compositions and structures 
determine performance and durability. The ECo project 
succeeded in delivering improved, truly cross-European 
cell versions through integration of components devel-
oped by different partners into a single cell. ECo demon-
strated how SOECs cope with realistic conditions such as 
fluctuating electricity input without loss of lifetime on 
both the cell and stack level yielding reduction of GHG 
emissions and efficiently converting ‘green’ electricity into 
storage media.”

ECONOMIC AND ENVIRONMENTAL 
IMPACT OF INTEGRATING SOE 
TECHNOLOGY INTO EXISTING 

FACILITIES

ECo designed an SOE plant and integrated it into three 
different existing CO2-emitting plants: a cement produc-
tion plant, a biomass gasification plant, and a biogas pro-
duction plant.

Hagen elaborates: “Access to cheap and clean (CO2-lean) 
electricity is crucial for ECo’s economic viability. The share 
of renewables in the electricity input affects the envi-
ronmental impact. All cases potentially benefit from an 
integration. Implementing the ECo concept into a cement 
plant provides the largest environmental benefits.” For 
the example of France with 23.6 % of the electricity 

provided by photovoltaics, savings of up to 239 000 tons 
of CO2 equivalent (in terms of global warming potential) 
were possible annually. As grid mixes in Europe become 
‘cleaner’ in the future, the ECo solution will provide even 
greater benefits. ECo also established tools to assess the 
benefits for any specific local conditions.

ECo’s improved SOEC technology could be instrumental 
in future renewable energy storage, helping the EU meet 
its goals for GHG emissions reductions while ensuring a 
stable and reliable supply of energy for its citizens.

ECO

⇢⇢ Coordinated by the Technical University of Denmark 

in Denmark.

⇢⇢ Funded under H2020-ENERGY.

⇢⇢ cordis.europa.eu/project/id/699892

⇢⇢ Project website: eco-soec-project.eu

	 bit.ly/2RWlgJJ 
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ENERGY

Faster, cheaper assessment tools 
promise ‘fair winds’ in terms of 
profit for the wind energy sector

Wind power has become one of the most affordable sources of energy, particularly for 
onshore sites. As the sector continues to grow, demand is increasing for faster, more 

accurate and more transparent wind assessment tools at cost-effective prices.

As available flat terrain for wind farms becomes scarcer, 
there is a resulting increase in the use of offshore or topo- 
graphically complex sites. In such locations, the only 
viable solution for achieving accurate wind assessment 
results and profitability is computational fluid dynamics 
(CFD) models. However, CFD models require significant 
computational resources, which represent a significant 
upfront investment that small actors cannot easily afford.

The EU-funded ZephyCloud-2 (Making Wind Energy More 
Profitable...Faster!) project combined CFD wind modelling 
and software development expertise to provide cost- 
effective, innovative tools for wind resource assessment 
and become the reference platform for the wind power 
industry. “Our solution, thanks to cloud computing and its 
pay-as-you-go model, provides an accurate estimation of 

future wind energy production, reducing both costs and 
uncertainty,” says Tristan Clarenc, project coordinator and 
CEO and founder of ZephyScience.

NEW PLATFORM SUPPORTS 
WIND FARMS

Researchers from ZephyScience applied their open-
source wind farm design software ZephyTOOLS to a 
streamlined cloud computing service. “Any wind farm 
designer can now easily perform advanced wind flow 
modelling. Through this process, our users can run calcu-
lations simultaneously and have total control of the run-
ning computations,” Clarenc explains.

On top of the computing service, the team built Zephy-
Farm, a web platform dedicated to wind energy projects 
that brings together a wide range of services, documen-
tation, data, tools and scientific modules. According to 
Clarenc: “These aim to provide an integral solution for 
wind analysis and optimisation along the entire pro-
ject lifecycle, from project development to operating  
wind farms.”

New modelling services can be introduced on the plat-
form thanks to ZephyOpen. They can be offered either 
privately (letting the user take advantage of cloud com-
puting capacity) or publicly (becoming available to all 
users connected to the platform). Furthermore, they allow 
the size and the complexity of models to be increased 
and support the introduction of new advanced assess-
ment methodologies into the wind energy community.

17Research eu  #89 February 2020



“Our solution, thanks to cloud 
computing and its pay-as-you-go model, 
provides an accurate estimation of future 
wind energy production, reducing both costs 
and uncertainty.”
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BETTER MODELS FOR MORE 
ACCURATE ASSESSMENTS

The project team is particularly proud to have imple-
mented a comprehensive and accurate method for 
properly analysing the wake effects within and around 
a wind farm. “This important step addresses one of the 
main requirements of the industry, that is the uncer-
tainties related to wake effects, especially now that the 
industry is tending to move towards offshore projects,” 
notes Clarenc.

ZephyCloud-2 will enable the most advanced numerical 
models to be used and facilitate viable wind farm devel-
opment, wind turbine optimisation, and a reduction in 
operation and maintenance costs. It will accelerate the 
development of a next-generation wind power simulation 
and analysis cloud platform, thereby boosting the deploy-
ment of renewables and contribute to achieving EU and 
global objectives for clean energy.

In addition, the concept and structure of the cloud service 
and the ZephyFarm platform are also relevant to other 
sectors in the renewable industry with similar needs. 

“Whether tidal, wave, hydro energy or even thermal flows 
within solar and geothermal processes, these systems all 
require high-accuracy modelling to reduce uncertainties in 
yield predictions, improve projects’ bankability and reduce 
operational costs,” Clarenc concludes.

ZEPHYCLOUD-2

⇢⇢ Coordinated by ZephyScience in France.

⇢⇢ Funded under H2020-ENERGY, H2020-LEIT-ICT 

and H2020-SME.

⇢⇢ cordis.europa.eu/project/id/783913

ENERGY

Enhancing the marketability 
of lithium-sulphur batteries

By addressing safety and stability issues, researchers with the EU-funded HELIS project have 
helped move lithium-sulphur batteries closer to being market-ready.

Thanks to their high specific energy and cost-effectiveness, 
lithium-sulphur batteries (LSBs) are well-positioned to suc-
ceed the use of lithium-ion batteries. In fact, LSBs have 
been shown to offer specific energies in the order of 500 to 
600 W h/kg – significantly better than the 150 to 250 W h/kg 
achieved by lithium-ion batteries. However, these advan-
tages are outweighed by a number of challenges that have 
held LSBs back from the market.

Many of these roadblocks to marketisation were addressed 
during the EU-funded EUROLIS project, which developed 
practical solutions to some of LSBs’ inherent chemical 
challenges. For example, the project resolved the issue of 

the cathode’s low electrical conductivity and the irreversi-
ble loss of active materials when dissolving lithium-sulphur 
into the electrolyte.

The HELIS (High energy lithium sulphur cells and batteries) 
project picked up where EUROLIS left off. “By scaling-up 
the approaches developed during EUROLIS, we aimed to 
improve the stability of lithium anodes during cycling and 
address such issues as recycling and safety,” says Robert 
Dominko, coordinator of both the EUROLIS and HELIS pro-
jects. “In doing so, we took another big step towards devel-
oping a complete, market-ready LSB cell.”
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“Our partners gained a lot 
of know-how and even filed several 
patents, putting them in a good position 
to push this technology to commercial 
use.”

19Research eu  #89 February 2020

THE LSB VALUE CHAIN

The project’s differentiator was its use of a complete value 
chain for LSB production. Each of the project’s 14 partners 
was charged with managing a specific task along the chain, 
starting with the material development for three different 
series of prototype cells. Ultimately, a D-size prototype 
cell was used to test all components developed during 
the project.

A core focus of the project was the development of separa-
tors and electrolytes which had the characteristics required 
by LSBs. For example, by modifying the lithium metal sur-
face or separator, researchers were able to propose and 
evaluate several components that use lithium metal to pro-
tect against continuous degradation.

“The best components were used for the prototype cells, 
which were assembled at our industrial partner’s facilities,” 
explains Dominko. “In total, three different generations of 
LSB cells were produced and tested according to the speci- 
fications of the automotive industry.”

Project researchers also performed ageing and safety tests, 
which are essential for validating the approach. All research 
was supported by theoretical calculations and life cycle 
analysis, and cells from both projects were used to develop 
a recycling process for LSBs.

“All of this work resulted in the creation of the right chemi-
cal environment to enable excellent reversibility and cycla-
bility with only moderate energy density,” adds Dominko.

SAFE BEHAVIOUR, LONG CYCLABILITY

Thanks to its strong, results-driven consortia and use of a 
well-defined value chain, the HELIS project successfully 
developed LSB cells that demonstrate safe behaviour and 
long cyclability at moderate energy density. That being said, 
there remains the issue of protecting metallic lithium, which 
will be the focus of the next phase of the project.

“During the HELIS project, our partners gained a lot of 
know-how and even filed several patents, putting them in 
a good position to push this technology to commercial use,” 
concludes Dominko.

HELIS

⇢⇢ Coordinated by the National Institute of 

Chemistry in Slovenia.

⇢⇢ Funded under H2020-LEIT-ADVMAT.

⇢⇢ cordis.europa.eu/project/id/666221

⇢⇢ Project website: helis-project.eu
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CL IMATE CHANGE AND ENVIRONMENT

Urban metabolism approach 
helps tourist hotspots manage 

their waste
European cities are among the world’s most popular destinations but they are under 

pressure from the huge number of tourists they attract. An EU-funded project has 
taken a fresh approach in managing the increase in waste generated.

Compared to other urban centres, tourist cities face addi-
tional challenges regarding waste prevention and manage-
ment due to their geographical and climatic conditions, the 
seasonality of tourism and the waste it produces. These 
challenges threaten the preservation and conservation of 
ecosystem services, which underly the environmental sur-
vival of tourist cities and their attractiveness to visitors.

The EU project UrBAN-WASTE (Urban strategies for Waste 
Management in Tourist Cities) has developed eco-innovative 
and gender-sensitive waste prevention and management 
strategies in 11 pilot cities with high levels of tourism to 
reduce waste production and improve municipal waste man-
agement. “These strategies address waste management, 
risk prevention and land-use as an integral part of urban 
development,” says project manager Michelle Perello.

R E D U C E D  TO U R I S M  I M PAC T

Project partners focused on cities under pressure from high 
numbers of tourists, using an urban metabolism approach to 
reduce municipal waste production and improve sustainabil-
ity. Urban metabolism is a multi-disciplinary and integrated 
model that studies material and energy flows in cities in the 
form of complex systems shaped by various social, eco-
nomic and environmental forces.

The consortium used urban metabolism not only to quan-
tify the impact of tourism, but also for the development of 
waste prevention and management strategies. “In essence, 
it helps us understand how cities can reduce resource con-
sumption and minimise waste and emissions while improv-
ing or maintaining the quality of life of their citizens and 
tourists,” Perello explains.

20 Research eu  #89 February 2020
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The initiative therefore mobilised over 500 policy makers, 
researchers, representatives of industry and civil society, 
individual citizens and tourists. Researchers collected data 
from all the pilot cities and compiled a database to deter-
mine the baseline conditions of each pilot city. The aim was 
to develop and implement a series of tailored strategies to 
better manage and prevent waste generation.

Researchers also quantified tourist waste production and 
total urban waste production before implementing the 
UrBAN-WASTE strategies. In Tenerife for example, domestic 
and vegetable waste is composted to create organic fer-
tiliser. “We estimated that the collection of biowaste from 
hotels and restaurants could help save 81.6 tonnes of CO2 

emissions per year,” notes Perello.

I M P R O V E D  R E C YC L I N G

Outcomes included a roadmap for stakeholder engagement 
and mobilisation, 22 waste prevention and management 
strategies and policy makers guidelines for their successful 
replication in other EU cities. “These strategies have an over-
all positive social and economic impact, by demonstrating 
that simple, visible policies involving hands-on action have a 

clear value and did not require large investments, while offer-
ing direct and indirect economic benefits,” concludes Perello.

UrBAN-WASTE successfully developed a circular economy 
approach that also addresses important issues linked to local 
development such as local production and employment. It 
also included the development of ecosystem services, pro-
ducing indicators and metrics that can be integrated in the 
urban metabolism framework.

The project will benefit policy makers and stakeholders 
from both tourism and waste management value chains 
by helping cities improve their recycling rates, thereby sav-
ing raw materials and energy, and reducing greenhouse 
gas emissions.

URBAN-WASTE

⇢⇢ Coordinated by the Government of the Canary Islands 

in Spain.

⇢⇢ Funded under H2020-ENVIRONMENT.

⇢⇢ cordis.europa.eu/project/id/690452

⇢⇢ Project website: urban-waste.eu

CL IMATE CHANGE AND ENVIRONMENT

Microorganisms and parasites 
help identify conservation status 

of endangered primates
Primates support tropical biodiversity by promoting forest regeneration, but many species are 

threatened by the loss of their preferred habitat – pristine forests. An EU study has investigated 
the impact of habitat degradation and human disturbance on primate gut composition.

Habitat degradation has led to the disappearance of 
many species, with primates living outside protected 
areas being particularly vulnerable to these changes. 
Hence, primates are an excellent model system for inves-
tigating the impact of human disturbance and habitat 
degradation on their gut biota (bacteria, fungi and par-
asitic worms).

The EU-funded WILDGUT (GUT biota indices: a new 
tool for WILD animal conservation) project investigated 
the four-way interplay between habitat changes, host 
species and gut micro- and macro-parasites in natural 
environments. “We studied wild animal gut biota in con-
trasting habitat types to identify possible biomarkers 
associated with conservation status, which can be used 
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to improve wildlife management strategies,” says Marie  
Skłodowska-Curie Action fellow, Claudia Barelli.

The initiative assessed the diversity and composition of 
gut microbiota and parasitic worms in two wild primate 
species (red colobus and yellow baboon) living in degraded 
and intact forested areas of the Udzungwa Mountains, an 
international biodiversity hot spot in Tanzania. They also 
identified interactions between microbiota and parasitic 
worms, and developed statistical models to determine 
the conservation status of the primate populations.

D I F F E R E N C E S  I N  G U T  B I OTA

Although the two selected primates are phylogenetically 
related, the bacterial and fungal composition of their guts 
was clearly different. The red colobus had greater bacterial 
gut biodiversity possibly due to it being a leaf eater, while 
yellow baboons are omnivorous. In addition, despite the 
short geographical distance separating the well protected 
from the degraded forest, individual primates of the same 
species have unique gut biota compositions in each forest 
type, especially bacteria and fungi.

Intact habitats are expected to offer their inhabitants a 
more diverse diet, which translates into greater gut micro-
biota diversity. However, this hypothesis only worked for the 
tree-dwelling, leaf-eating red colobus monkeys. “The same 
association was not found in the omnivorous crop-raiding 
yellow baboons. This is due to the rapid conversion of trop-
ical forest into agricultural croplands and the alteration of 
behaviour in baboons by feeding on human food waste and 
crops,” Barelli explains.

By widening their dietary choices, baboons most likely 
increased their bacterial richness and consequently changed 
their gut biota composition. “However, this increase in diversity 

may not be entirely positive; for example, we observed that 
baboons living in degraded habitats had an enrichment of 
bacterial genera such as Sarcina and Prevotella, which are 
generally associated with consumption of sugar-rich food 
and potentially linked to chronic gut inflammatory conditions 
and implicated in gut diseases,” observes Barelli.

I M PA C T  O F  PA R A S I T I C  WO R M S

The gut biota includes not only bacteria and fungi but also 
parasitic worms, which are an important component for gut 
health. Despite the huge difference across primate species, 
with baboons having a higher level of richness of parasitic 
worms compared to the red colobus, we also found a reduc-
tion of parasite diversity in animals living in the degraded 
forests compared to those from intact forests.

According to Barelli, this result confirms those found for bac-
teria, and strengthens the idea that habitat changes also 
promote biodiversity loss at a micro scale, adding: “The need 
for further investigations on the health impacts of changes 
in the different components of the gut biota and their inter-
actions in conservation is ever more urgent.”

WILDGUT will lead to a better understanding of the impact 
of human activities on microbiodiversity, and whether such 
changes could have an effect on wildlife health, and ulti-
mately on the conservation status of species.

WILDGUT

⇢⇢ Coordinated by the Edmund Mach Foundation in Italy.

⇢⇢ Funded under H2020-MSCA-IF.

⇢⇢ cordis.europa.eu/project/id/752399

⇢⇢ Project website: eventi.fmach.it/wildgut
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NEW SOLUTIONS 
TO SOOTHE 

CHRONIC PAIN

Editorial
Finding relief through innovative 

EU-funded research
Chronic pain effects an estimated 100  million peo-
ple across Europe (approximately one in five adults) 
and has a devastating impact on the quality of life for 
many of those who are suffering. Although acute pain 
can usually be considered a symptom of disease or 
injury, chronic and recurring pain (defined as continu-
ous, long-term pain lasting for more than 6 months) is 
actually a specific healthcare problem in its own right. 
It can occur anywhere in the body despite no obvious 
cause and in many cases doesn’t appear to have a 
useful function – in the worst cases, it can persist for 
months or even years and has traditionally been very 
difficult to treat.

Causes of chronic pain, when they can be identified, 
include a myriad of different possibilities. Common 
types of chronic pain include neuropathic pain, rheuma-
tological pain, headaches and cancer pain. In Europe, 
patients most often report that their back is the source 
of their chronic pain. Chronic pain can also be the 
result of an injury or trauma. Because of the numerous 
causes that can result in chronic pain, it takes a long 
time before patients receive an accurate diagnosis – 
some surveys have reported that more than 50 % of 
chronic pain sufferers in Europe have to wait at least  
2 years before their pain is adequately managed.

Of course, as with so many other healthcare issues, 
the fact that Europe’s population continues to rapidly 
age when compared to other regions of the world, 

chronic pain management is likely to become an  
ever-increasing burden on already straining European 
healthcare systems. New treatments and solutions will 
be urgently needed to efficiently treat what is likely to 
be an increasing army of chronic pain sufferers.

Under the EU’s Horizon 2020 programme for research 
and innovation, there are indeed many dedicated pro-
jects that are pioneering innovative new therapies and 
treatment opportunities for chronic pain. In this issue’s 
special feature, we’re meeting seven of them. This 
includes NANOHEDONISM, a European Research 
Council-funded (ERC) project that has been employing 
nanotechnology as a means to improve pain man-
agement, the NGN-PET project that has carried out 
fascinating work on better treatment options for neu-
ropathic pain focused on neuron-glia co-cultures, and 
the TargetCaRe project that has explored cartilage 
regeneration as a possible treatment for chronic lower 
back pain and osteoarthritis. Our four other featured 
projects have also brought compelling results to the 
table and hopefully their cutting-edge solutions will 
soon be available to all patients across Europe who 
sorely need them. 

We look forward to receiving your feedback. You can 
send questions or suggestions to editorial@cordis.
europa.eu.
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Neuron-glia 
co-cultures, towards 

better treatment 
options for 

neuropathic pain
Neuropathic pain currently affects 6 to 8 % 

of the population. In the face of limited 
treatment efficacy and high-failure rates in 
the development of new drugs, the NGN-

PET project goes back to the drawing 
board. The six-strong consortium has been 

shedding new light on the mechanisms 
causing neuropathic conditions. It has also 
been developing efficient assays capturing 

these mechanisms.

NGN-PET (Modelling Neuron-Glia Networks into a drug dis-
covery platform for Pain Efficacious Treatments) was built 
around one conviction: Researchers’ lack of luck in finding 
more effective treatments for neuropathic pain is due to 
the poor translatability of current chronic pain models. 
Instead of focusing solely on neuronal components, the 
project considers all cells involved in chronic pain, in vivo. 
The most innovative aspect of their approach? Its empha-
sis on glial cells such as microglia, astrocytes, Schwann 
cells and satellite glial cells and of the immune system.

INTRODUCING GLIA-NEURON 
INTERACTIONS

“Glia-neuron interactions are interesting mechanisms for 
the development of new chronic pain treatments. Plus, 
recent development in hiPSC technologies can help us over-
come limited access to human tissues for the development 
of in vitro models,” Paola Tarroni, coordinator of the project 
and Scientific Innovation Manager at Axxam, explains.

NGN-PET can be seen as the much-needed bridge 
between the existence of these technologies and their 
translational application. Since 2017, the project has 
been generating both basic knowledge on neuropathic 
pain neuron-glia pathways, and new tools for the discov-
ery and validation of new targets and compounds.

“So far, the group has achieved a thorough inter- 
laboratory standard procedure for drug evaluation in 
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“The NGN-PET platform could be 
expanded to other cell types of the different areas 
of the nervous system, establishing an alternative 
or a complement to current approaches to drug 
discovery.”
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two fundamental preclinical animal models of chronic 
pain. The main outcomes of our studies include a criti-
cal re-evaluation of how to prioritise targets for pain drug 
discovery. We also contributed with data to a web-based 
tool for the transcriptional data-mining of peripheral 
neuro-immune interactions. Finally, we have established 
large-scale production of human sensory neurons, and 
we have devised miniaturised formats for the culture of 
these sophisticated cellular systems. These are operable 
in industrial settings for drug screening,” says Tarroni.

LAYING THE GROUNDWORK FOR 
INNOVATIVE NEW DRUGS

With 3 months to go before the project’s completion, the 
team is now studying some of the targets identified in 
their RNA transcript analysis. “We compare their efficacy 
with that of some reference drugs in the market,” com-
ments Tarroni. “Besides, we are performing combination 
studies to assess the hypothesis that targeting both 
neurons and glia is a better approach for treating NP.” In 
vitro studies to clarify the role of specific glial cell pop-
ulations on neuronal excitability are ongoing, along with 
further characterisation of in vitro rodent models useful 
for drugs testing.

All in all, the use of standardised hiPSC-derived neu-
ron-glia co-cultures with better predictive validity is 
expected to allow for a breakthrough in the identifi-
cation of new compounds with mechanisms of action 
beyond pure neuronal targets. This approach dramatically 

increases the range of options for identifying drugs with 
more than one mechanism of action or even validating 
potential synergies between current treatments targeting 
neurons and/or glia.

“The NGN-PET platform could be expanded to other 
cell types of the different areas of the nervous system, 
establishing an alternative or a complement to current 
approaches to drug discovery. The ambition is to reduce 
the high attrition rate of drug development in the field 
of neuropathic pain and ultimately to develop novel and 
efficacious therapeutics,” Tarroni concludes. Long gone 
are the times when the only way for radio listeners to 
interact with their favourite show was a phone call and 
the hope of being shortlisted for an on-air contribution. To 
make their voice heard, listeners can now send SMSs and 
use Twitter, Facebook and even Instagram.

NGN-PET

⇢⇢ Coordinated by Axxam in Italy.

⇢⇢ Funded under H2020-HEALTH.

⇢⇢ cordis.europa.eu/project/id/116072 

⇢⇢ Project website: ngn-pet.com
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Neuropathic pain: better understanding 
risk factors to improve treatment

The DOLORisk project has been recruiting patients suffering (or at risk of suffering) from 
neuropathic pain at an unprecedented scale. By developing algorithms for patient stratification 

and risk prediction, the consortium could ultimately enable better treatment selection.

We know a few things about neuropathic pain – for 
instance the fact that patients with diabetes or under-
going chemotherapy are more likely to experience it. 
Enough to identify countermeasures? Not quite. In fact, 
the factors turning disease or lesion of the somatosen-
sory nervous system into neuropathic pain have yet to be 
fully understood.

“It’s only relatively recently that dedicated questionnaires 
and assessment tools were developed to help us differ-
entiate neuropathic pain from other types of pain,” says 
David Bennett, Professor of Neurology and Neurobiology 
at the Nuffield Department of Clinical Neurosciences. “In 
fact, it also took some time for researchers to realise that 
neuropathic pain is not a unitary condition.”

Neuropathic pain used to be primarily defined in terms 
of damage to the nervous system – its initial cause. But 
while there is now more emphasis on the mechanisms 
involved in its generation, characterising the extent of 
these mechanisms requires studies on large cohorts 
of patients.

Bennet and his colleagues created such cohorts with the 
help of 12 research centres across Europe. “What we tried 
to achieve is the stratification of patients into what we call 

‘sensory profiles’ based on the location and quality of their 
sensory symptoms as well as quantitative sensory test-
ing. By doing so, we hoped to shed light on the underlying 
patho-mechanisms of neuropathic pain,” Bennett explains.

AN ALGORITHM TO SORT PATIENTS

Perhaps one of the most notable outcomes of DOLORisk 
(Understanding risk factors and determinants for neuro-
pathic pain) and other EU projects such as EUROPAIN is 
an algorithm assigning individual patients to subgroups 
based on their sensory phenotype. These are character-
ised by sensory loss, mechanical hypersensitivity and 
thermal hypersensitivity. Thanks to this algorithm, prac-
titioners can stratify patients suffering from peripheral 
neuropathic pain in clinical trials and, ultimately, identify 
optimal treatment strategies.

Patient cohorts’ analysis is still ongoing to help predict 
the risk of developing neuropathic pain, along with anal-
ysis of co-morbidities such as disturbed sleep and mood 
disorders. According to Bennett, early results from the 
longitudinal cohorts notably emphasise the importance 
of quality of life and psychological factors in determining 
the risk of neuropathic pain.

“We hope that understanding the genetic risk factors will 
provide novel treatment targets for the development of 
analgesics. The paper by Blesneac et al., 2018 provides a 
good example in relation to the sodium channel Nav1.7, 
in which we have identified rare variants as being risk 
factors for painful diabetic neuropathy. By developing 
human cellular models we can test the efficacy of new 
drugs such as those being developed to selectively block 
Nav1.7 ‘in a dish’,” comments Bennett.

CURRENT AND FUTURE PLANS

DOLORisk is scheduled for completion in March 2020. The 
consortium is currently completing the genetic analysis, 
assessing potential biomarkers such as EEG and trying 
to optimise its prediction algorithms. “We think that DOLORisk  
will be a very potent research resource for the future and 
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“We hope that understanding the genetic 
risk factors will provide novel treatment targets 
for the development of analgesics.”
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we would like to continue long-term follow-up of the 
patients that we have recruited. Moreover, a number of 
companies have shown interest in DOLORisk because 
they see the value of using clinical material as a starting 
point for analgesic drug discovery,” Bennett concludes.

Project partners have already agreed to continue to work 
as a consortium and are currently looking at future fund-
ing options to secure the legacy of DOLORisk. 

DOLORISK

⇢⇢ Coordinated by the University of Oxford in the 

United Kingdom.

⇢⇢ Funded under H2020-HEALTH.

⇢⇢ cordis.europa.eu/project/id/633491 

⇢⇢ Project website: dolorisk.eu

Technological enablers for the 
self-management of chronic pain 

Pre-commercial procurement under the RELIEF project aspires to put innovation at the service 
of chronic pain patients. The two technologies it has been focusing on are expected to empower 

patients, enable self-management and improve treatment outcomes.

Chronic pain is the embodiment of healthcare systems hit-
ting a ceiling. The heterogeneity of symptoms and causes 
from one patient to another calls for optimised therapies 
for each individual. But how can this be achieved in light 
of limited resources in healthcare systems?

Even though the technologies exist to provide better, more 
personalised treatment, there is still a wide gap between 
research and commercialisation. “RELIEF (Recovering Life 
Wellbeing through Pain Self-management Techniques 
Involving ICTs) tries to foster and accelerate the access 
to market for innovative solutions, while respecting the 
public procurement directives,” explains Patricia Martinez, 
Innovation Procurement Consultant at Jaggaer and coor-
dinator of the RELIEF project.

RELIEF uses pre-commercial procurement (PCP) to allow 
extensive development and testing of the most promis-
ing solutions aiming to empower patients to self-manage 
current and future pain.

UNMASKING UNMET REQUIREMENTS

The project specifically focuses on needs and require-
ments yet to be met. By means of expert meetings, work-
shops, open market consultations, questionnaires and 
interviews with both patients and health providers, the 
project consortium has identified nine such needs. These 

consist of collecting data prior to clinical visits, follow-up 
on treatment effects, feedback to the patient, deci-
sion-making tools for self-management, information and 
education, better communication between patients and 
specialists, access to social networks, clinically validated 
information, and data for research purposes.

“We are in Phase 3 of the PCP, which consists in field 
testing,” says Martinez. “The primary objective is to eval-
uate how specific ICT solutions improve patients’ empow-
erment and self-management in managing their pain 
condition. From thereon, we will evaluate whether these 
solutions increase adherence to treatment and bring sat-
isfaction to both patients and healthcare professionals.”

A FOCUS ON TWO TECHNOLOGIES

Phase 3 focuses on two specific technologies, the first 
one being VR-RELIEF. Its specificity? The fact that it can 
be integrated with a virtual reality (VR) system to improve 
patients’ self-management, empowerment and engage-
ment. The system revolves around a set of apps compati-
ble with smartphones and smart watches: a virtual coach, 
a ‘patient profiler’, personalised reminder and feedback, 
and a library of VR applications for pain treatment, relax-
ation and rehabilitation. VR-RELIEF is powered by an 
interoperable and open cloud-based platform where clini-
cians can access patient data.
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“RELIEF tries to foster and 
accelerate the access to market for 
innovative solutions, while respecting the 
public procurement directives.”
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The second technology is EPIONE™: a patient-centred 
treatment experience with a coaching system at its core. 
EPIONE™ features unobtrusive monitoring of treatment 
effects, a visual analytics platform, a chatbot-enabled 
assistant for patients, an online peer support community 
portal, and an intelligent videoconferencing system to 
enable discussions between experts and patients.

MORE TESTS TO ENSURE FIELD-
TESTING READINESS

RELIEF was scheduled for completion in February 2020 
but the team has requested an extension to complete 
all its objectives. “It was necessary to implement more 
tests than we had planned to check that all prototypes 
were prepared for field testing with end users. In addi-
tion, recruitment is moving more slowly than expected,” 
Martinez explains. Should the extension be approved, the 
project will finish at the end of June 2020.

Despite these delays, RELIEF is on track to help improve 
self-management of chronic pain, and Martinez hopes 
the project will also contribute to informing the broader 
public of the problems faced by chronic pain patients. 

REL IEF

⇢⇢ Coordinated by Jaggaer in Spain.

⇢⇢ Funded under H2020-HEALTH.

⇢⇢ cordis.europa.eu/project/id/689476 

⇢⇢ Project website: relief-chronicpain.eu 

Improving pain management 
with nanotechnology

Injectable nanoparticles capable of releasing anaesthetic where and when it is needed 
have recently been developed by researchers in the NANOHEDONISM project.

For the millions of people affected by nerve conditions, the 
resulting pain can be devastating. Unfortunately, the options 
for managing this pain are limited to short-term relief. Even 
though some of the sustained release treatments (i.e., drug-
loaded liposomes) available on the market can provide up 
to a week of pain relief, they do so via a burst or a constant 
anaesthetic release profile that cannot adapt to the changes 
in a patient’s physical activity or fluctuating level of pain.

“These conventional systems cannot stop the release until 
the drug is depleted,” says Manuel Arruebo, a researcher 
at Spain’s University of Zaragoza. “However, there are 
many conditions that require the appropriate release of 

a given drug at a specific time, including diabetes, hor-
monal disorders and sciatic pain – to name only a few.”

Through the support of the EU-funded NANOHEDONISM 
(A Photo-triggered On-demand Drug Delivery System for 
Chronic Pain) project, Arruebo and his team of researchers 
are developing reversible systems that allow a drug to be 
released where and when it is needed.

ON DEMAND PAIN RELIEF

The aim of the project was to develop injectable and 
biodegradable drug-loaded nanoparticles capable of 
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releasing a drug as needed. To accomplish this, research-
ers created visible (VIS) and near infrared (NIR) light- 
triggerable and externally activated drug delivery sys-
tems. The systems are activated via an externally applied 
infrared laser light, which allows the drug to be released 
on demand and as needed.

“Our idea was to develop capsules that can release only 
a little bit of anaesthetic when needed and that can be 
turned on and off repeatedly without having to re-inject 
additional material,” explains Arruebo.

The injectable nanoparticles used in the NANOHEDONISM 
solution are made of biocompatible materials. Their syn-
thesis is carried out using microfluidic reactors. The entire 
process is supported by computational fluid dynamics, 
which are used to manufacture and control the amount of 
drug contained in each of the nanoparticles, produce the 
nanoparticles on a large scale, and avoid heterogeneities 
that would produce unreproducible drug release profiles.

“In this project, we developed vehicles that transport drugs 
and release their cargo locally at the site of injection and 
during the time required to adjust the dose to the specific 
needs,” adds Arruebo. “This technology has the potential 
to allow the patient or doctor to decide when to adminis-
ter the drug in a minimally invasive manner and provide 
therapeutic analgesic doses for only the time necessary.”

The biocompatibility and efficacy of the developed 
light-triggered NANOHEDONISM nano-capsules have 
been validated both in vitro and in vivo.

GLOBALLY SIGNIFICANT RESULTS

Out of this project and other biomedical research car-
ried out by the group came an extraordinary 67 scientific 
papers, one patent, and the consolidation of a team of 
experts who continue to collaborate.

“The NANOHEDONISM project clearly demonstrated that 
it is possible to synthesise injectable and biodegradable 
drug-loaded nanoparticles capable of releasing anaes-
thetics after receiving externally applied infrared laser 
light, thus achieving pulsatile drug release profiles on 
demand in vivo,” says Arruebo.

The group’s research has attracted global attention. For 
example, in 2017, Arruebo was one of the 100 000 most 
cited scientists in the world. Today, the research team is 
in talks with a leading chemical company about carrying 
out common research projects together. 

NANOHEDONISM

⇢⇢ Hosted by the University of Zaragoza in Spain.

⇢⇢ Funded under FP7-IDEAS-ERC.

⇢⇢ cordis.europa.eu/project/id/614715

Cartilage regeneration:  
a soon-to-be treatment option for 

chronic lower back pain and osteoarthritis?
In 10 years from now, patients with chronic lower back pain or osteoarthritis might see several 
new treatment options change their lives for the better. Although in their very early stages, tests 
performed on a new generation of drug delivery carriers show promise for inhibiting the tissue 

degeneration at the heart of these conditions.

Nanocarriers for drug delivery are one of the most impor-
tant trends in healthcare research. The TargetCaRe (Tar-
geting Cartilage Regeneration in joint and intervertebral 
disc diseases) project, undertaken with the support of 
the Marie Skłodowska-Curie programme, provides a 

good example of application: by establishing a network 
of scientists skilled in the use of smart nanocarriers and 
boosting their careers, the consortium hopes that these 
researchers will one day be able to apply this technology 
in the musculoskeletal area.
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“The treatment would consist of a 
local nanocarrier injection which will inhibit 
inflammation and/or stimulate regeneration in 
the joint or intervertebral disc.”

Laura Creemers 
Project Coordinator of TargetCaRe
© Laura Creemers
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Gerjo van Osch and Laura Creemers, who jointly coordi-
nated the project respectively on behalf of Erasmus MC, 
University Medical Centre Rotterdam and UMC Utrecht, 
discuss its outcomes further.

What would you say are the main limitations of 
current treatment options for chronic lower back 

pain and osteoarthritis?

Van Osch: The treatments currently available only address 
the symptoms and not the disease itself. Patients’ options 
are mainly painkillers, exercise and weight loss. The latter 
actually does improve the clinical symptoms a little. 

In osteoarthritis the symptoms can be resolved perma-
nently by replacing the joint with a prosthesis, but even 
this is a salvage treatment and does not address the dis-
ease itself. Moreover, prostheses have a limited lifespan, 
which means that only patients over 60 years of age are 
eligible for this treatment. 

In the case of chronic lower back pain caused by interver-
tebral disc degeneration, disc prosthesis development is 
still in its infancy and has had little success so far. This 
leaves patients only with physiotherapy, weight loss, 
exercise and psychological therapy to learn to cope with 
the pain. In the US, many opiate addictions are related to 
chronic lower back pain.

What makes your approach particularly 
innovative in this regard?

Van Osch: Osteoarthritis and lower back pain are chronic 
diseases characterised by tissue degeneration. Besides 
inhibiting this degeneration, we aim to regenerate the 
affected tissues. The novelty in our approach is the use of 

local drug delivery with novel generations of drug delivery 
carriers. Rather than using oral medication or intravenous 
injection that make the drug end up everywhere in the 
body, we aim for local injection with degradable biomate-
rial carriers loaded with the drugs. 

The carriers developed in TargetCaRe consist of nanopar-
ticles and hydrogels that have advanced properties and 
allow for the passive release of drugs. These properties 
include layers to deliver several drugs at the same time, 
particle materials that make drug release faster in condi-
tions of disease (also called triggered release), and par-
ticles with targeting molecules making them attack the 
right tissue. 

The latter is important especially in osteoarthritis, as dif-
ferent tissues in the joint are known to respond differently 
to different types of drugs and have a different role in 
disease. For example, anti-inflammatory drugs should be 
delivered to the inflamed synovium of the joint capsule 
and mainly handle pain, while drugs that stimulate repair 
should be delivered to the degenerated cartilage.

Could you tell us more about the 
treatment process?

Creemers: The treatment would consist of a local nano-
carrier injection which will inhibit inflammation and/or 
stimulate regeneration in the joint or intervertebral disc. 
The active drugs are delivered over several days or weeks. 
Injection into the intervertebral disc will be done under 
radiographic guidance, while injection into the articular 
joint could even be done by general practitioners.

What were the main difficulties you faced in 
achieving your objectives and how did you 

overcome them?

Van Osch: One difficulty was that some of the innova-
tive nanocarriers took a longer time to be developed than 
anticipated, so these could not be tested by the other 
consortium partners in their in vitro and in vivo models. 
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Joint replacement prostheses  

have a limited lifespan, which means that  

only patients over 60 years  
of age are eligible for this treatment

Gerjo van Osch 
Project Coordinator of TargetCaRe
© Gerjo van Osch
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We overcame this problem by developing many different 
carriers, and several were in fact ready in due time for 
experiments. This way the early-stage researcher (ESR) 
could still be trained as planned in multiple disciplines. 

Another obstacle is that ESRs are only paid for 3 years, 
which in many EU countries is too short to produce a the-
sis. This was resolved in most cases by hiring these ESRs 
in related projects at their institutions for the remaining 
time. Also, the ITN budget does not provide much room 
for in vivo work. We selected the most promising carriers 
to ensure optimal use of animals.

Speaking of which, what are the results of your in 
vivo tests? How did you proceed to evaluate the 

effectiveness of your method?

Creemers: A hydrogel carrier releasing the oligonucle-
otide anti miR221 showed improved regeneration in a 
mouse model of a local cartilage defect. PLGA nanoparti-
cles releasing hyaluronic acid showed preliminary promis-
ing effects in a mouse model of osteoarthritis. 

The nanoghosts, small vesicles prepared from mesenchy-
mal stem cells, demonstrated uptake by cells and good 
tolerability in similar animal models. However, the effect 
on joint integrity still needs to be analysed.

Have you been following up on this research 
since the end of the project? How so?

Creemers: As mentioned, many ESRs got extended con-
tracts to finish their PhD research. Most of them have now 
graduated. Collaborations between partners are ongoing 
and ESRs are still communicating and even visiting other 
partners’ labs for the final experiments. 

Partners are continuing or planning to continue working 
on the most promising methods developed in the project. 
Some partners have already found grants to achieve this 
(typically bilateral collaborations) and new grants are 
being written to follow up on our work as well. 

How soon do you think patients could hope 
to benefit from this new treatment, and to 

what benefits? 

Creemers: Our drug delivery systems are mostly in very 
early stages of development. Although we have had 
some promising results, more extensive animal testing 
is required before these treatments can be taken to the 
patient, for further validation and dosage optimisation. 

The subsequent use of large animal models is also 
required. As the latter implies many official regulatory 
tests to demonstrate safety, we estimate that it will take 
at least 10 years before one of the novel treatments can 
be made available to patients. 

The hydrogel with the oligonucleotide stimulating regen-
eration may be one of the first treatments to be applied, 
as the gel is already in clinical studies. Also, the nano-
ghosts are already being taken to the clinic for can-
cer treatment and therefore the regulatory route to the 
osteoarthritis and chronic lower back pain patient can be 
relatively short. Other nanocarriers such as multilayered 
nanocarriers may need an additional few years of further 
validation in vitro and in small animal models. 

TARGETCARE

⇢⇢ Coordinated by Erasmus MC, University Medical Centre 

Rotterdam in the Netherlands.

⇢⇢ Funded under H2020-MSCA-ITN.

⇢⇢ cordis.europa.eu/project/id/642414 

⇢⇢ Project website: targetcare.eu 
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A new paradigm in physical rehabilitation 
Telemedicine is progressively changing healthcare as we know it. Latest breakthrough in this 

buzzing market? A digital solution to coach and monitor patients with musculoskeletal conditions 
as they perform rehabilitation exercises.

People suffering from rheumatoid arthritis, neck, lumbar 
or shoulder pain know it all too well: the path from hospi-
tal-based treatment to recovery is fraught with difficulties. 
The statistics are unequivocal: a staggering 80 % of patients 
abandon their treatment prematurely, which in turn increases 
the likelihood of new injuries further down the line.

ReHub (Rehabilitation Hub: The World’s first Digital Recov-
ery Therapy solution) is the answer to this growing bur-
den, both for patients and for social security systems 
across Europe. “In 2013, Ricardo Jauregui and myself 
were working for a leading European hospital and medi-
cal device company,” Silvia Raga, CEO of DyCare, recalls. 
“This is when we first identified existing obstacles to more 
effective therapy.”

WORKING TOWARDS MORE 
EFFECTIVE, PERSONALISED AND 

AFFORDABLE THERAPY

The first obstacle was a lack of objective and innova-
tive measurement tools to monitor, control and clinically 
evaluate pathologies affecting the functionalities of the 
musculoskeletal system. DyCare answered this need with 
LYNX, a solution providing a functional assessment of 
joint disorders. The second obstacle was identified thanks 

to feedback from LYNX users: there was a strong, unful-
filled demand for a system involving patients, physicians 
and physical therapists in the rehabilitation process.

“Stakeholders demanded a solution providing more effec-
tive, personalised and affordable therapy. The objective 
was threefold: increasing the operational productivity of 
health centres; assisting physicians and physical thera-
pists in obtaining objective and dynamic evaluation of 
the functional conditions of the patient; and helping them 
monitor progress,” Raga explains.

ReHub allows practitioners to design personalised exer-
cises as homework for their patients. As they follow this 
programme, patients’ movements and force are then 
monitored in real time. “The innovative algorithms of 
ReHub are fed with the data collected by our proprietary 
sensor, DyTrack, which tracks movement and strength with 
clinical accuracy and provides a personalised movement 
and strength pattern for each patient,” comments Raga.

VALIDATED MATHEMATICALLY, NEXT 
UP: CLINICAL TESTS

The algorithms also provide control indexes such as 
adherence, quality of exercise performance and recov-
ery rate. With all this information, the physical thera-
pist can adapt the exercises so that they best meet the 
needs of the patient. All algorithms have been validated 
mathematically in collaboration with the University of 
Barcelona. They are and/or will soon be tested in a real 
clinical environment.

“We are currently carrying out a multicentre clinical trial 
in two different EU hospitals (Italy and Spain) with the 
objective of further evaluating the efficacy, safety and 
usability of ReHub as a novel rehabilitation protocol,” says 
Raga. “Another major objective of the studies is to eval-
uate the economic and social impacts of using ReHub for 
patients and healthcare centres.”

Although there is still some way to go before ReHub 
becomes a commercial product, physiotherapists and 
patients who had the chance to test it are already 
convinced of its value. A patient commented on the 
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“The innovative algorithms of ReHub 
are fed with the data collected by our proprietary 
sensor, DyTrack, which tracks movement and 
strength with clinical accuracy and provides a 
personalised movement and strength pattern for 
each patient.”
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experience in these terms: “For personal reasons, I didn’t 
feel like doing anything, but ReHub really motivated me to 
do my exercises. I can only thank DyCare for this system.”

REHUB

⇢⇢ Coordinated by DyCare in Spain.

⇢⇢ Funded under H2020-Societal Challenges,  

H2020-LEIT and H2020-SME.

⇢⇢ cordis.europa.eu/project/id/811755

⇢⇢ Project website: dycare.com/rehub 
	 bit.ly/2QVivr5

Alternative therapies for 
treating rheumatoid arthritis

To help patients suffering from rheumatoid arthritis better respond to treatment, 
one EU researcher has developed a new, targeted synthetic anti-rheumatic drug.

Rheumatoid arthritis (RA) is a chronic inflammatory disor-
der of the joints that affects up to 1 % of the population. 
The disease typically develops during adulthood, caus-
ing painful swelling and, in some cases, bone erosion and 
joint deformity.

There is no cure for RA, and many patients don’t respond 
to the various medications available to manage the dis-
ease. The EU-funded SmallDrugRheuma (Discovery of 
Immune Therapeutic Targets and Immunomodulators 
for the Development of Novel Therapies in Rheumatoid 
Arthritis) project aims to fill this treatment gap.

“Rather than taking a typical target-centric approach, my 
research works to integrate expertise on immunology 
and cutting-edge drug screening technologies,” says Iria 
Gomez-Tourino, a senior fellow in the Biofarma group, 
supervised by Mabel Loza, a professor at the University 
of Santiago de Compostela’s (Spain) Centre for Research 
in Molecular Medicine and Chronic Diseases (CiMUS). “The 

end goal is to create an unbiased, drug-centric approach to 
identifying novel immunomodulatory agents for RA.”

Gomez-Tourino’s research was undertaken with the sup-
port of the Marie Skłodowska-Curie programme.

THE TSDMARD ADVANTAGE

Most RA cases are managed with anti-rheumatic drugs 
(DMARDs), which are available in various classes. For 
example, conventional synthetic disease-modifying 
anti-rheumatic drugs (csDMARDs) are effective at easing 
symptoms. However, they neither suppress disease pro-
gression nor target its actual cause. Although biological 
DMARDs (bDMARDs) have greater success at achieving 
disease remission, 20-40 % of patients fail to respond or 
achieve a significant improvement.

“There is a clear need for alternative therapies,” com-
ments Gomez-Tourino. “That alternative is targeted syn-
thetic DMARDs (tsDMARDs).”
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Rheumatoid arthritis is a 

chronic inflammatory disorder of the 

joints that affects up to 1 % 
of the population
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TsDMARDs are small, low molecular weight molecules. 
As they can target intracellular components, the therapy 
increases the range of targeted pathways. Furthermore, 
tsDMARDs have the advantage of being administered 
orally, thus improving compliance and efficacy of the 
treatment. They are also cheaper to produce.

PAVING THE WAY TO MORE EFFECTIVE 
RA TREATMENT

Although still a work in progress, Gomez-Tourino is 
working to identify new tsDMARDs for RA. Leveraging  
the European Research Infrastructure Consortium 
EU-OPENSCREEN’s and USC’s extensive chemical  
libraries, along with the deep know-how in drug discov-
ery of the host group, the project has already achieved a 
number of important results.

One such result is the development, miniaturisation and 
validation of several assay technologies based on periph-
eral blood mononuclear cells (PBMC). An assay is a lab 
procedure for qualitatively assessing or measuring the 
presence, amount or activity of a targeted entity.

“This is an invaluable, cutting-edge translational assay 
for high-throughput screening of compounds that uses 
primary, suspension cells,” explains Gomez-Tourino. “It’s 
applicable not only to our project, but also to the whole 
scientific community.”

Another important outcome is the generation of what 
Gomez-Tourino calls an “immunomodulatory compound 
library”. The library consists of a list of 16 compounds 
that possess previously undescribed immunomodula-
tory effects.

“Of these, 12 induced a reduction of proinflammatory 
cytokine secretion, one of the main causes of joint swell-
ing and RA complications,” concludes Gomez-Tourino. “As 
such, they could contribute to controlling inflammatory 
conditions.”

The project is currently working to validate these results 
by assessing the anti-inflammatory effect of the drug 
candidates in cells from naïve, responder and non- 
responder RA patients. After that, the research will pro-
gress to the early circular drug discovery process to 
patients, fulfilling its patient-centric vision.

SMALLDRUGRHEUMA

⇢⇢ Coordinated by the University of Santiago 

de Compostela in Spain.

⇢⇢ Funded under H2020-MSCA-IF.

⇢⇢ cordis.europa.eu/project/id/799037 

“Our work is paving the translational way 
towards the development of novel treatments for 
those RA patients failing to respond to current 
therapies.”
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“We are happy that the important topic has 
reached an enormous visibility all over Europe. This 
reflects the relevance and economic potential of the 
C02 utilisation technology. We strive for industrial 
symbiosis through cross-sectorial collaboration to 
give carbon a second life. Long-term sustainability 
can only be attained in collaboration.”  Liv Adler, project coordinator

23Research eu  #89 February 2020

PROJECT OF THE MONTH

Converting carbon dioxide into a raw 
material for increased sustainability 

and a more circular economy
The carbon dioxide (CO2) utilisation platform technology behind the EU-funded Carbon4PUR 

project (Turning industrial waste gases (mixed CO/CO2 streams) into intermediates for 
polyurethane plastics for rigid foams/building insulation and coatings) was recently nominated as 

a finalist for the very prestigious German President’s Award (Deutscher Zukunftspreis). 

This award celebrates outstanding ideas and innova-
tions in the science and technology industries. Whilst they 
remained one of the three nominees, we feel that the 
unprecedented idea of making polyurethane out of CO2 

definitely makes them a winner in our eyes as this month’s 
Project of the Month!

Carbon4PUR is outstanding due to its innovative carbon 
capture and utilisation technology that partly replaces 
fossil-based raw material with CO2 for use in the chem-
icals and plastics industries. The novel process aims at 
using mixtures of CO2 and carbon monoxide (CO) that are 
generated during steel production to produce polyols – key 
components of polyurethane-based insulating materials 
and coatings that are otherwise obtained from crude oil. 

The project’s industrial symbiosis makeup is a crucial 
part of CO2 and CO utilisation and the project is also very 
much in step with the European Commission’s recently 
announced Green New Deal.

To find out more, we invite you to read our detailed 
CORDIS news article on Carbon4PUR and the award!:  
cordis.europa.eu/article/id/411630 

CARBON4PUR
⇢⇢ Coordinated by Covestro Deutschland AG
⇢⇢ Funded under H2020-LEIT-ADVMANU
⇢⇢ cordis.europa.eu/project/id/768919

⇢⇢ Project website: carbon4pur.eu

	 bit.ly/2NsaGqQ 

If you are interested in having your project featured in ‘Project of the Month’ in an upcoming issue,  
please send us an email to editorial@cordis.europa.eu and tell us why!
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FOOD AND NATURAL RESOURCES

Advances towards new 
vaccines against tricky 

livestock parasites
As livestock parasites develop drug resistance globally, EU-funded scientists are working on new 

vaccines and improving vaccine delivery systems against economically important parasites.

Vaccines are a safer, environmentally friendly alternative 
to drugs for disease control as they do not leave resi-
dues or lead to parasite resistance. However, multicellular 
parasites are complex organisms compared to viruses 
and bacteria, so vaccines against them are not easy 
to develop.

“Parasites have evolved with their hosts over millions of 
years to use all sorts of tricks to live inside or on other 
animals without being detected by the immune system, 
so this makes them quite difficult to target,” says prin-
cipal scientist on the EU-funded Paragone (Vaccines for 
animal parasites) project Al Nisbet, Head of Vaccines at 
the Moredun Research Institute in the United Kingdom, 
which coordinated the project.

The Paragone team worked on six existing prototype vac-
cines that showed promise against the most prevalent 
parasites in livestock, including sheep, cattle and poultry.

SIMPLIFYING THE SHEEP 
WORM VACCINE

The team made progress with a vaccine against the brown 
stomach worm (Teladorsagia circumcincta) in sheep, 
starting with a vaccine prototype that had eight different 
components. “Six of the recombinant proteins were pro-
duced in bacteria and two in yeast and then formulated 
together to make the vaccine, so although it was an effec-
tive prototype, it was complicated and expensive to pro-
duce commercially,” Nisbet concludes.

The most relevant proteins for protection against the par-
asite were identified. “By the end of the project we were 
able to test a vaccine that had only two components, and 
to generate a mathematical model to predict the practi-
cal outcomes of several levels of vaccine efficacy,” Nisbet 

says, but adds more work is needed before a commercial 
manufacturer would take it up.

ALTERNATIVE APPROACHES WITH 
CURRENT VACCINES

Trials to evaluate prototype vaccines for liver fluke (Fas-
ciola hepatica) showed the potential for using alternative 
approaches with current vaccines as well as providing valu-
able insights into the way the parasite evades the immune 
system. Previous work had shown that certain fluke proteins 
that stimulate or suppress the immune system provided 
protection as single-protein vaccines, but combined- 
protein vaccines did not.

A vaccine against the sheep scab mite (Psoroptes ovis) 
demonstrated good levels of protection in sheep. However, 
in cattle – where the same parasite can lead to psoroptic 
mange – it was not promising.

Two other vaccines against gastrointestinal worms Oster-
tagia ostertagi and Cooperia spp. showed high levels of 
cross protection between different Cooperia species in cat-
tle vaccinated with a ‘native’ vaccine, while a recombinant 
version, which would be required for commercial use, was 
not protective. A similar situation was seen in an Ostertagia 
ostertagi prototype vaccine, pointing to a need for more 
research into the reasons for these differences.

BETTER DELIVERY SYSTEMS

Progress was made on a more effective delivery system for 
a red mite (Dermanyssus gallinae) vaccine that would gen-
erate long, effective immune responses in hens. “Producers 
can’t keep taking the hens out of the house to vaccinate. 
They want to vaccinate at an early age and want immunity 
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to last over the laying cycle,” says Tom McNeilly, Head of 
Disease Control at Moredun.

Three different adjuvant delivery systems for the prototype 
vaccine were tested, ending with “a clear winner” based on 
a novel adjuvant, concludes McNeilly.

Like the EU-funded SAPHIR project which developed live-
stock vaccines to reduce antibiotic use, Paragone made 
great strides in fundamental science, including character-
ising the immune response to the vaccines and ways of 

stimulating immune response to vaccine antigens, which is 
useful beyond parasite vaccines.

PARAGONE

⇢⇢ Coordinated by the Moredun Research Institute 

in the United Kingdom.

⇢⇢ Funded under H2020-FOOD.

⇢⇢ cordis.europa.eu/project/id/635408

⇢⇢ Project website: paragoneh2020.eu

FOOD AND NATURAL RESOURCES

Augmented reality helps 
improve agricultural productivity

Using smart data and augmented reality, the EU-funded FIT project is providing farmers with 
a streamlined crop management process capable of maximising investments and productivity.

By 2050, the global population is expected to hit 9.6 billion 
– which is a huge number of people to feed. Much of the 
pressure for meeting this increasing demand for food falls 
onto farmers, who are already struggling with such chal-
lenges as climate change and extreme weather conditions.

To overcome these challenges and be able to meet the 
production requirements of tomorrow, farmers must exploit 
data and the technology that can gather and interpret it 
for them. That is why the FIT (Augmented Reality Assisted 
Farmer’s Intelligence Toolkit) project is working to develop 

25Research eu  #89 February 2020

https://cordis.europa.eu/project/id/635408
https://www.paragoneh2020.eu/


“FIT is taking the interaction 
between farmers, their fields and technology 
to a whole new level.”

©
 A

fr
ic

a 
St

ud
io

, S
hu

tt
er

st
oc

k

By 2050, the global population  
is expected to hit 9.6 billion –  
a huge number of people to feed
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new data-driven technologies specifically tailored to agri-
cultural management.

“FIT is taking the interaction between farmers, their fields 
and technology to a whole new level,” says Pedro Branco, 
FIT project coordinator. “By delivering smart data via an 
augmented reality display, we will provide farmers with 
a more streamlined crop management process that will 
maximise investments and profits while reducing costs 
and losses.”

DELIVERING SMART DATA VIA 
AUGMENTED REALITY

At the heart of the project is the FIT system, which is 
being developed by ICT provider Nexlys Lda., the project’s 
lead partner. “By delivering intelligent data via an aug-
mented reality display, FIT will allow farmers to interact 
with operational assets,” explains Branco. “This will be 
achieved by connecting and exchanging data with such 
existing technological sub-systems as irrigation, drones 
and robotic and non-robotic field machinery via the Inter-
net of Things.”

According to Branco, while Nexlys designed the toolkit to 
support farmers in their day-to-day operations, the pur-
pose of this project was to assess its ability to actually do 

so. “During the feasibility assessment, project researchers 
defined market niches and consumer needs, evaluated 
relevant legislation and ethical aspects, and identified 
and mitigated possible barriers to marketisation,” Branco 
says. “Most importantly, we determined FIT’s technical 
feasibility and how commercialising it could help over-
come some of the economic and social challenges facing 
farmers today.”

TOWARDS COMMERCIALISATION

Although it’s too early to discuss results in detail, Branco 
can confirm that the project clearly defined a develop-
ment strategy and roadmap for commercialisation. “This 
assessment confirms that, once available on the market, 
FIT will play an important role in ending hunger, achieving 
food security, improving nutrition and promoting sustain-
able agriculture – all while reducing production costs and 
the use of environmental resources,” Branco adds.

It is estimated that within 5 years of commercialisation, 
FIT will see a 207 % return on investment and create over 
60 new jobs. The project is currently in the early stages of 
a medium-sized test campaign involving farmers in Portu-
gal and Spain, including a leading global almond producer.

F IT

⇢⇢ Coordinated by Nexlys Lda. in Portugal.

⇢⇢ Funded under H2020-Societal Challenges, H2020-LEIT 

and H2020-SME.

⇢⇢ cordis.europa.eu/project/id/835892

⇢⇢ Project website: nexlys.com/fit
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INDUSTR IAL TECHNOLOGIES

Manufacturing robots get smarter 
thanks to artificial intelligence

Robotic arms get human-level skills for various manufacturing tasks following 
the development of an artificial intelligence software solution.

Robots are a ubiquitous part of the manufacturing process, 
doing everything from picking parts from bins to the actual 
assembly work for final products. Now, with the advance-
ment of artificial intelligence (AI), industrial robots are set 
to enter a new era of capability and intelligence – ulti-
mately revolutionising manufacturing as we know it.

At the forefront of this effort is Cambrian Intelligence, a 
company specialising in AI-guided robots for manufac-
turing. “When retrofitted with the company’s AI software 
solution, a robotic arm gains human-level skills for var-
ious manufacturing tasks, such as pick and place, bin 
picking and cable insertion – to name just a few,” says 
Miika Perä, CEO of Cambrian Intelligence and coordina-
tor of the EU-funded project OS for Ind robots (Disrupting 
industrial robots with AI software – how new AI-driven 

software can be used to program industrial robots to do 
new tasks faster, resulting in massive productivity sav-
ings). “This capability not only reduces robot configuration 
times down to just a single day, it also increases flexibility 
and cuts costs tenfold.”

BIN PICKING CAPABILITY

Before manufacturers can leverage the benefits of  
AI-empowered robots, the software must be available on 
the market – which is where the OS for Ind robots project 
comes in. “With the support of EU funding, we were able 
to increase Cambrian’s technology readiness level and 
identify the best route for bringing the product to market,” 
explains Perä.

27Research eu  #89 February 2020
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A major breakthrough that came out of the project was 
the development of an AI-based bin picking technology. 
Bin picking is the ability of a robotic arm to sort through a 
chaotic arrangement of pieces inside a bin and select the 
objects needed. With this capability, manufacturers can, 
for example, have robots bin pick parts and place them 
in a pre-assembly kit for use further down the assembly 
line. “With this bin picking technology, many manufactur-
ing tasks can be easily automated,” adds Perä.

Perä notes that the challenge with adding enhanced 
capabilities like bin picking is to make sure the system 
doesn’t become overly complicated: “There is always a 
battle between adding elements and simplifying things. 
But we managed to prune the technology in the right way, 
so it remains both intuitive and manageable.”

MARKET READY 

Through the OS for Ind robots project, researchers were 
able to confirm that Cambrian’s AI-based technology 
performs as expected in real world applications. With the 
core technology working, the company is now focused on 
adding such customer-facing features as a user interface 
and tools to enhance the system’s pick and place skills.

“In the future, skills like cable insertions and handling 
soft materials will be added,” says Perä. “We can then 

automate even more tasks and, as a result, bring some 
of the manufacturing that has been offshored back to 
the EU.”

With over 2 million industrial robots currently in use, the 
potential market for Cambrian’s AI-based robotic soft-
ware is vast: estimated at EUR  61  billion globally and 
backed by double digit growth. Thanks to the advance-
ments made within this EU-funded project, the company 
is now well-positioned to secure a large portion of this 
lucrative market.

OS FOR IND ROBOTS

⇢⇢ Coordinated by Cambrian Intelligence Ltd in the 

United Kingdom.

⇢⇢ Funded under H2020-Societal Challenges, H2020-LEIT 

and H2020-SME.

⇢⇢ cordis.europa.eu/project/id/835614

⇢⇢ Project website: caint.io 

INDUSTR IAL TECHNOLOGIES

Laser texturing increases 
resistance to wear of oil lubricated 

mechanical parts
Recurrent wear and tear in machine moveable parts is a result of faulty oil 

lubrication. NGenMech adapts ultrashort-pulse laser technology to overcome 
this performance-limiting problem.

One of the main reasons for operational failure in 
machines using oil lubricated moving parts (bearings, 
gears, camshafts, etc.) is ‘starved oil lubrication’. This 

occurs when the oil lubricant does not cover the full sur-
face of mechanical friction surfaces, or the thickness 
of the hydrodynamic film is not sufficient for adequate 
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lubrication. The phenomenon is particularly prevalent 
under certain conditions such as cold starts, vibration or 
high rotating speeds.

Commonly used methods (such as oil additives, thermal 
sprays or PVD coatings) aim to improve general resist-
ance to wear, but are unable to prevent the problem of 
starved lubrication itself. In addition, these technologies 
are relatively expensive, add a layer of complexity and 
increase environmental impact, but most crucially, they 
are workarounds which do not fix the underlying problem.

The technology transfer company IfU Diagnostic Systems 
has performed a feasibility study into a new method to 
pattern mechanical component surfaces at the micro 
and nano scale, dubbed NGenMech (Next Generation of 
Mechanics with Hazard-Responsive Surface).

EU funding (SME Instrument Phase 1 support) enabled the 
NGenMech project to move the technology closer to mar-
ket-readiness by: conducting more detailed market anal-
ysis; developing a business plan and finalising analysis 
of technological feasibility, technology validation and risk 
assessment; and updating IPR and investment strategies.

ULTRA-SHORT PULSE LASERS

Ultra-short pulse lasers emit pulses  of light generally 
in the duration range of femtoseconds  to picoseconds. 
As the energy density achieved at the site of the com-
ponent undergoing treatment can be extremely high  

(e.g. a 10-picosecond pulse with 100 microjoule energy 
can have a peak power of 10 megawatts), it offers the 
possibility of surface micro-machining by cold ablation. 
Cold ablation is a precise process of material removal by 
evaporation or sublimation – instead of boiling the mate-
rial – yielding high quality texturing without heating the 
affected zone.

“The problem with typical methods to tackle ‘starved oil 
lubrication’ is that they target wear resistance in general, 
applying a static approach as a solution for a dynamic 
problem,” says Antje Wilhelms, project coordinator.

Using such precision laser patterned parts can reduce the 
friction coefficient by two to three times, improve per-
formance and reliability, and reduce maintenance needs. 
Overall it can double the lifespan for the entire machinery.

GREENER PRODUCTION AND 
CONSUMPTION

NGenMech technology would reduce the amount of raw 
materials needed by manufacturers, reduce the need for 
oil lubricant changes, and lower costs and production 
stoppages. For consumers, it would mean more durable 
products with less servicing and less downtime, while 
manufacturers would profit from higher value-added 
assets with less raw material and energy use.

To bring NGenMech to the market, the technology needs 
to be automated and duly calibrated on a demonstrator 
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production line of an industrial partner. Currently, IfU is 
engaged with several industrial companies interested in 
commercialising the NGenMech technology.

“Technically the immediate next step is to design and test 
optimal surface textures for different applications, much 
like how car tyre surfaces are designed and optimised for 
different weather conditions,” says Wilhelms.

NGENMECH

⇢⇢ Coordinated by IfU Diagnostic Systems in Germany.

⇢⇢ Funded under H2020-LEIT, H2020-Societal Challenges 

and H2020-SME.

⇢⇢ cordis.europa.eu/project/id/837355

⇢⇢ Project website: ifu-diagnostic.de/eng/news/new

INDUSTR IAL TECHNOLOGIES

Robo-inspector checks 
industrial tanks from inside

Inspecting tanks of industrial liquid is difficult and dangerous 
A robot got the job.

Industrial liquids, including volatile hydrocarbon fuels, are 
not produced on demand, but rather stored. Storage tanks 
corrode and degrade over time. To prevent failure, which 
would have catastrophic environmental consequences, 
the tanks must be inspected periodically.

Traditionally, tank inspections have been highly disruptive 
and inconvenient. First, the liquid must be drained and 

transported. Then, inspectors must physically enter the 
tank, a toxic and dangerously explosive environment.

The EU-funded TankRob (In-service intrusive Non- 
Destructive Testing of above ground and underground 
petrochemical storage tank floors and walls to detect 
corrosion) project developed a superior inspection system 
involving a robot. The robot had to be designed to safely 
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“A key goal of the project was 
obtaining certification under Europe’s 
ATEX regulations, which are design 
codes used for equipment used in explosive 
environments.”
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operate in an explosive environment as the liquid will 
remain in the tank while the system operates. A key goal 
of the project was obtaining certification under Europe’s 
ATEX regulations, which are design codes used for equip-
ment used in explosive environments.

CONVENIENT AND SAFE

As Nico Avdelidis, project coordinator, explains: “TankRob 
is a crawler-type robot in three parts.” These are: the 
crawler, which operates inside the tanks; the controller 
station, positioned away from the tank; and an umbilical 
cable, which connects the other two parts. “The crawler 
assesses the inside of the tank while it is full of liquid.”

The crawler is essentially a stainless steel box, approxi- 
mately 50  cm square, and about half that in height. It 
resembles a mini armoured vehicle. Independently driven 
wheels on each corner provide traction on slippery sur-
faces. A rotating sonar pod on the top helps the device 
locate itself inside the container. The front of the robot 
has a small camera window, and powerful LED lights 
either side, so the operator can see in dark conditions.

The operator sets up a safe distance from the tank. To 
avoid risk of a spark detonating the volatile atmosphere, 
the robot is powered off while being lowered into the 
tank. Then the machine performs an intrinsically safe 
self-check, measuring internal and external pressure and 
temperature. If the temperature is below 40  °C, and if 
the pressure sensor indicates that the robot is safely on 
the tank bottom and not leaking, then the device will be 
powered up for the inspection.

ASSESSING TANK WALLS

The crawler tows non-destructive testing equipment, 
which determines the thickness of the tank wall. “The 
robot can either perform a complete inspection of the tank 
to identify areas of corrosion, or can be driven to a previ-
ously identified area of interest to determine whether the 

corrosion has accelerated since the last inspection,” adds 
Avdelidis. Once the inspection is complete, the operator 
drives the robot back to the insertion point for recovery. 

Then the robot is powered down again (except for the 
safety system), and winched out through the liquid and 
explosive gas layer above. The robot and umbilical are 
cleaned, then removed from the dangerous environment.

Following extensive testing, TankRob achieved ATEX cer-
tification, and is now ready for commercialisation. The 
team will initially target the EU market, and is already in 
discussion with potential customers in Greece and Cyprus. 
The project will eventually target a worldwide market.

TankRob reduces the risk of chemicals escaping during 
transport and causing environmental harm. The tanks 
also no longer need draining, saving time and money. 
Most importantly, the new system reduces risk to the 
inspectors, who no longer have to enter the tank at all.

TANKROB

⇢⇢ Coordinated by Innovative Technology and Science 

Limited – InnoTecUK in the United Kingdom.

⇢⇢ Funded under H2020-Societal Challenges and 

H2020-Industrial Leadership.

⇢⇢ cordis.europa.eu/project/id/701007

⇢⇢ Project website: tankrob.eu
	  bit.ly/2RVyC92 
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D IG ITAL ECONOMY

Tiny piezoelectronic device 
accelerates CMOS chips

Computers haven’t sped up since 2003. But now, thanks to a new transistor, 
the brakes could be off.

Computer users have become accustomed to each new 
chip generation being faster than the previous. Speed 
gains result from reductions in the size of complementary  
metal-oxide-semiconductor (CMOS) memory chips, cen-
tral to all computers and computer-based devices. With 
decreasing size, voltages also decrease, allowing faster 
transistor switching. 

Yet, below a certain size, quantum effects start to apply. 
CMOS chips become increasingly energy inefficient. Speed 
gains would require more electrical power, making the 
devices expensive to operate. 

Thus, the exponential increase in chip speeds that defined 
the entire microchip era ended around 2003. Apparent per-
formance gains since then have resulted from increased 
transistor density and multiple processor cores, rather than 
from genuine speed improvements. 

The electronics industry needs a new CMOS transistor 
technology, and the EU-funded PETMEM (Piezoelectronic 
Transduction Memory Device) project undertook efforts 
to develop it. The resulting alternative, called a piezoelec-
tronic transduction (PET) transistor, is predicted to be faster 
and more energy efficient than conventional CMOS tran-
sistor alternatives.

NEW TRANSISTOR

The PET transistor is a new type of electronic switch that 
works according to the piezoelectric effect. Essentially, 
when a suitable material is squeezed, it produces electric-
ity; in reverse, applying electricity to that material changes 
its shape, producing a mechanical effect. 

The PET transistor utilises this effect in both directions, 
using two materials bonded together. First, the device con-
verts an electronic signal to a sound (pressure) wave. The 
pressure compresses a piezoresistive material, and the 
compression switches the material’s electrical resistance 

on and off. Considering the device as a whole, connecting 
or disconnecting a voltage activates the switch. 

How much voltage depends on the materials’ piezoelec-
tric properties. Certain materials developed in recent years 
require very low voltages. Low voltage means fast switch-
ing speed. As project coordinator Nick Chadwick explains: 
“If we clamp the whole sandwich together, and shrink all 
the dimensions, we can realise a tiny 100-nanometre-size 
electronic switch.”

HIGH-PERFORMANCE SWITCHING

A transistor that small should be able to switch 100 times 
per second. This would result in 10 GHz devices after the 
project’s next phase of technology development. 

The first industrial clients will probably be the telecom-
munications sector. Mobile communications devices need 
fast, low-power switches to realise the full potential of 5G 
services. PET is able to provide the necessary performance. 
In the longer term, computer chips need very low power 
on processor memory, which again the PET would be able 
to provide. 

“At the beginning, we lacked facilities for production, a 
mature process flow and testing tools. So we had to 
develop all that first, and then the PET transistor,” says 
Chadwick. The team expects the first working demonstra-
tors to be finalised during 2020. 

“The exponential increase in chip 
speeds that defined the entire microchip era 
ended around 2003.”32 Research eu  #89 February 2020



“The disruptive innovation helps 
to identify the exact data needed for each 
internet-connected device or application  
on-the-fly and deliver the required 
bandwidth accordingly.”
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Once the prototypes are complete, the team will be able to 
proceed to full commercial evaluation for mobile telecom-
munications applications. Then, the group will explore pos-
sibilities of working with larger labs, and funding options, to 
co-develop the technology.

As a result of the PETMEM project and its new CMOS 
device, the blockage to faster chip speeds will have been 
removed. Electronic devices will again speed up.

PETMEM 

⇢⇢ Coordinated by the Bio Nano Centre Limited Lbg 

in the United Kingdom.

⇢⇢ Funded under H2020-LEIT-ICT.

⇢⇢ cordis.europa.eu/project/id/688282 

⇢⇢ Project website: petmem.eu
	  bit.ly/2rHUWZd 

DIG ITAL ECONOMY

Real-time modulation of processor 
energy consumption achieves 

a minimum all the time
A major hurdle to realisation of the Internet of Things is minimising the energy 

consumption of infinitely connected devices. New technology to help existing processors 
do that dramatically is jumping the hurdle and heading to market.

The Internet of Things (IoT) promises to connect virtually 
any device to the internet. This process is beginning to 

happen with ‘things’ from household appliances to wear-
able devices for fitness to smart farming and healthcare 
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systems. A major barrier to truly connecting anything 
that can be connected without running down the battery 
in seconds is optimisation of the energy consumption 
required for processing all the data to be shared.

The EU-funded MINIMA (Introducing the next computing 
power revolution: Minima microprocessor technology to 
reduce the energy need of digital computing by 20 times) 
project has developed technology to reduce the energy 
required by virtually any device that uses digital comput-
ing by up to 20 times. It could provide the rocket fuel 
necessary to propel the world into the future of IoT now.

DYNAMIC MODULATION ACHIEVES 
AN ENERGY MINIMUM IN REAL TIME

The processor is the ‘brain’ of any digital device. It is a 
small chip containing billions of transistors. Since the 
energy consumption of a transistor is quadratically pro-
portional to its operating voltage, low-energy designs 
that decrease this voltage have been the focus of intense 
development. MINIMA focused on achieving minimal 
energy consumption in real-time via dynamic modulation 
of the entire hardware-software system.

The technology takes advantage of the minimum energy 
point (MEP), defined as the operating voltage at which the 
total energy consumed per operation (Eop) is minimised. 
As project coordinator and Chief Technology Officer of 

Minima Processor, Lauri Koskinen explains, “Minima uses 
an intellectual property (IP) delivery model that looks at 
the stack holistically, from the lowest and tiniest physical 
things making up the processor to the software. Unlike 
static approaches that seek to make a gate library very 
robust for low-power operation, dynamic margining is a 
combined hardware-software solution that enables the 
device to tune its own energy consumption during oper-
ation in response to performance needs, process varia-
tions, or environmental conditions in real time.”

A WORLD RECORD IS NOW MOVING 
TO COMMERCIAL APPLICATION

Minima Processor had already reached a world-record MEP 
of 3.15 pJ per operation on a 32-bit processor that lowers 
energy consumption up to 15 to 20 times compared to 
nominal voltage design. With EU funding of the MINIMA 
project, the team has optimised the technology. Accord-
ing to Koskinen, “We have managed to keep the energy 
consumption benefits while making the technology easily 

“We have managed to keep the 
energy consumption benefits while making 
the technology easily implementable and 
testable, both key attributes in the fast-paced 
semiconductor industry.”
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implementable and testable, both key attributes in the 
fast-paced semiconductor industry.”

Minima’s technology can make the most out of any exist-
ing central processing unit or digital signal processor. Sys-
tem-on-chip providers such as Texas Instruments can turn 
the lower energy consumption into longer battery lifetime 
and/or new features without battery lifetime degrada-
tion. Minima has now established partnerships with NXP 
and ARM.

Koskinen concludes, “We created a business as academ-
ics and our extremely competent technical team has 
quickly evolved into serious competitors for long-standing 

industrial teams in the field. The first product is on its 
way to a semiconductor factory now.” As more and more 
‘things’ become interconnected, and performance and 
energy get a boost from MINIMA technology, IoT is poised 
to move from science fiction to reality at lightning speed.

MINIMA

⇢⇢ Coordinated by Minima Processor Oy in Finland. 

⇢⇢ Funded under H2020-LEIT-ICT and H2020-SME.

⇢⇢ cordis.europa.eu/project/id/767850 

⇢⇢ Project website: minimaprocessor.com 

DIG ITAL ECONOMY

Equipping the data centre 
of the future

Using co-packaging and optical interconnects, the EU-funded L3MATRIX project 
has developed the technology that data centres need to handle the internet 

traffic of tomorrow.

The exponential growth of global internet traffic creates 
significant challenges for both data centre operators and 
equipment manufacturers. As the use of increasingly 
complex cloud-based applications, social media and big 
data analytics continues to increase, these challenges will 
only intensify. 

To handle this traffic, data centres currently utilise hun-
dreds of thousands of servers arranged in several hier-
archical layers, each of which requires a low-cost and 
energy-efficient interconnected network. Furthermore, 
the switching platforms that these servers use must 
support the high bandwidth required for large-scale, non- 
blocking topologies. 

The fact is that the conventional electronic packet switch-
ing and copper-based interconnection technologies used 
to meet these requirements consume a lot of power, have 
limited reach and are trending towards increasing latency. 

One potential solution is photonic technologies, which 
have been shown to significantly enhance the perfor-
mance of data centre servers. Unfortunately, as the 
development of such technologies remains in its infancy, 
increasing traffic requirements far outpace current 
capabilities. To help bridge this gap between traffic and 
technology, the EU-funded L3MATRIX (Large Scale Sili-
con Photonics Matrix for Low Power and Low Cost Data 
Centers) project has developed the next generation of 
data centre infrastructure. 

“By providing a new method for building switching ele-
ments for data centres, we can reduce costs and increase 
efficiency and performance,” says Tolga Tekin, L3MATRIX 
project coordinator. 

“The result will be the building of large networks offering 
petabyte per second (PB/s) speeds and thus the ability to 
handle the internet traffic of tomorrow.”
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“By providing a new method for 
building switching elements for data centres, 
we can reduce costs and increase efficiency 
and performance.”
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A RADICALLY NEW SYSTEM

The key innovation behind the L3MATRIX project is a new 
method for building switching elements. By co-packaging 
the optical interconnects with the switching applica-
tion-specific integrated circuit (ASIC), researchers were 
able to increase the chip radix – the main barrier to band-
width scaling. The optical interconnect is implemented as 
a large, two-dimensional silicon photonics matrix, which, 
as a single-mode optical solution, provides both the 
required data density and long-reach. Packet parsing and 
switching is then assigned to the ASIC. 

The outcome of this long-reach photonic-digital integra-
tion is a radically new system and network architecture. 
With the L3MATRIX, data centres will be able to scale 
their network to PB/s speeds using just a fraction of the 
devices that would otherwise be needed. 

“This is an innovative method for building switching ele-
ments that both are high radix and have an extended 
bandwidth of 25 gigabits per second (Gb/s) in single 
mode fibres and waveguides with low latency,” explains 
Kobi Hasharoni, the project’s technical manager. “When a 
data centre integrates these devices into its network, the 
result will be a 10-fold decrease in power consumption 
compared to conventional technology.” 

The L3MATRIX system also reduces latency into the 10 
to 20 nanosecond range. This is because the number of 
networking (hops) that a packet needs to make is smaller 
as the network deploys fewer switching layers.

THE NATURAL EVOLUTIONARY STEP

According to Tekin, the on-chip assembly of the optical 
interconnect transceiver is a natural evolutionary step in 
the optical interconnect industry: “The L3MATRIX project 
successfully demonstrated the basic building blocks of a 
co-packaged optical system. This technology platform is 
now available to small and medium-sized enterprises to 
further develop and integrate into the infrastructure that 
will power the data centres of tomorrow.”

L3MATRIX

⇢⇢ Coordinated by the Fraunhofer Society for the 

Advancement of Applied Research in Germany.

⇢⇢ Funded under H2020-LEIT-ICT.

⇢⇢ cordis.europa.eu/project/id/688544 

⇢⇢ Project website: l3matrix.eu

	 bit.ly/35peOyQ
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SECUR ITY

Increasing the security 
and resilience of Europe’s 

critical infrastructure
While improving system efficiency, internet-enabled infrastructure has also increased its 
vulnerability to attack or fault, with future damage estimated by some at several trillion 

euro. ATENA developed a mitigation and response methodology to contain that risk.

The daily lives of citizens depend on the reliability of 
Critical Infrastructure (CI) to provide essential services 
such as energy and water. Over recent years, systems for 
controlling CIs have become more complex with devices 
increasingly interconnected; a trend likely to continue as 
we move towards the ‘Internet of Things’.

With CIs continually exposed to threats, especially cyber 
attacks, this has serious implications for security, particu-
larly for the energy sector which is ranked one of the most 
impacted sectors with the highest incident costs. Any such 
attacks would likely have knock-on effects for a country’s 
overall economy and the lives of its citizens. 

The EU-funded ATENA (Advanced Tools to assEss and 
mitigate the criticality of ICT compoNents and their 
dependencies over Critical InfrAstructures) project devel-
oped interoperable tools to complement and improve 
pre-existing industrial control systems. These were princi-
pally: security assessments and decision making support 

tools, models and simulators for evaluating the behaviour 
of interdependent networks after a fault or cyber attack, 
anomaly detection strategies and reaction evaluation 
methodologies, along with a software suite to rapidly 
detect anomalies and rank possible countermeasures.

THE ‘PREVENT, DETECT, 
REACT’ APPROACH

Modern CIs are inherently complex systems of systems, 
connecting both physical elements (such as pumps and 
valves) and cyber elements (such as the software com-
ponents that control pumps and valves). Moreover, as CIs 
nowadays are more interdependent, a failure in one sys-
tem may have unexpected cascading effects on others.

“As attacks are unpredictable, it isn’t sufficient to sim-
ply protect assets independently by strengthening cyber 
security against known attacks and methods. This would 
leave operators on the back foot and the wider system 
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vulnerable to motivated attackers. We need a more com-
prehensive and proactive approach,” explains project 
coordinator Paolo Pucci. 

The ATENA system combined the best elements of many 
different standard methodologies (e.g. OSSTMM, Common 
Criteria and CVSS), with the resultant suite of tools com-
posed of interoperable modules to support CI operators. 

The prevention tools assess/evaluate threats that affect 
system assets, identifying the optimal preventive coun-
termeasures to adopt. Detection involves an Intrusion 
and Anomaly Detection System (IADS) using Big Data 
technology. Analysis comprises of a set of tools to under-
stand risk and impact using advanced modelling of inter-
dependent CIs. Finally, reaction strategies are suggested 
to operators to mitigate severe consequences, including 
re-configuring network security. 

ATENA benefited from ideas and prototypes developed 
from the EU-funded MICIE and CockpitCI projects, improv-
ing models of electricity generation and distribution net-
works and complementing them with models for water 
and gas, which were integrated into ATENA’s simulators. 
Additionally, some of the early ATENA prototypes (such 
as the risk prediction and anomaly detection tools) grew 
from these previous projects.

ENSURING ROBUSTNESS 
AND RESILIENCE

The system was tested in a simulated operational envi-
ronment against specific use cases involving two or more 
different interdependent CIs (e.g. a gas turbine generat-
ing electricity for smart homes or water pumps fed by an 
electric power distribution network). 

“The results indicated that our approach does improve the 
robustness and resilience of interconnected CIs, helping 
operators choose the best configuration and supporting 
the work of the European Programme for Critical Infra-
structure Protection (EPCIP),” says Pucci.

In cooperation with industry players, ATENA partners are 
currently finalising the engineering and certification steps 
necessary for the project’s solutions to be market-ready. 
Additionally, some partners are now looking to enhance 
and adapt their methodology and tools for 5G telecom-
munication networks.

ATENA

⇢⇢ Coordinated by Leonardo SpA in Italy.

⇢⇢ Funded under H2020-SECURITY.

⇢⇢ cordis.europa.eu/project/id/700581 

⇢⇢ Project website: atena-h2020.eu

SECURITY

An innovative approach to corporate 
payments fraud prevention

To help fight corporate payments fraud, researchers in the COBAFRA 
project tested a new, highly secure global platform that ensures all bank 

payments are made to the right recipient.

Corporate banking fraud is on the rise. In fact, in 2018, 
70 % of French companies reported a fraudulent or 
attempted fraudulent act. Behind this increase in cor-
porate fraud is an increase in the sophistication and 
resourcefulness of those committing the fraud. As current 
security technology has failed to keep up with this evolu-
tion, more money is being stolen.

One possible solution is My SiS-id, a platform aimed at 
preventing corporate payments fraud by pooling bank 
identities and cost control.

Using a unique combination of a supplier’s IBAN and com-
pany identification number, the My SiS-id solution creates 
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a constantly updated repository of bank contact details. 
This repository is then secured via blockchain technology.

“My SiS-id is a highly secure, global platform that ensures 
all payments are made to the right recipient, while simul-
taneously keeping the issuer’s banking identity safe 
online,” explains Rémi Demont, SiS-ID co-founder and CEO 
and coordinator of the EU-funded COBAFRA (Combatting 
Banking Fraud with SiS-id: A unique solution for prevent-
ing corporate payments fraud using AI and blockchain) 
project. “During the COBAFRA project, we conducted a 
feasibility study, the results of which allowed us to fine-
tune the platform and define our market expectations.”

EVALUATING MARKET POTENTIAL

Working in close collaboration with contacts within their 
own network (i.e. French banking clients, treasury net-
works, etc.), researchers first identified eight countries 
exhibiting the most urgent need for fraud prevention solu-
tions. These were Belgium, Germany, Italy, the Nether-
lands, Poland, Spain, Switzerland and the United Kingdom.

Next, researchers evaluated the My SiS-id’s market 
potential for each country using such criteria as: context 
of fraud, role and responsibilities of market stakeholders, 
and need for a simpler, cost-effective solution. To assess 
the costs related to deploying the solution in a particular 
country, researchers looked at available funding, technol-
ogy and talent.

According to Demont, the feasibility study, which was car-
ried out over a period of 6 months, showed that corporate 

banking fraud has become increasingly common not only 
within countries, but also between countries and even 
across continents. Specifically, researchers found that 
crime networks are using this attack strategy because of 
its attractive cost-benefit ratio and because it is subject 
to relatively weak regulatory and legal constraints.

“Despite the urgency of the threat, the market remains 
alarmingly unaware of the scope of corporate bank-
ing fraud – which strengthens our conviction that there 
is a viable market for our collaborative platform,” 
explains Demont.

A CLEAR VISION FOR DEPLOYMENT

Backed by the results of the feasibility study, the SiS-ID 
business development team has successfully secured 10 
new clients – including seven of the project’s 13 partners. 
The feasibility study allowed SiS-ID to quantify the scal-
ability of the model and identify the countries with the 
greatest market need.

According to Demont, the company now has a clear vision 
for deploying the platform: “Our objective was to create 
a solution that provides European companies with first-
step assurance that their electronic payments are being 
sent to the right recipient. Based on the COBAFRA project, 
we are confident that My SiS-id is that solution.”

SiS-ID is currently deploying the platform in coun-
tries using the IBAN standard and expects to be live in 
70 countries by the beginning of 2020.

COBAFRA

⇢⇢ Coordinated by SIS in France.

⇢⇢ Funded under H2020-Societal Challenges, H2020-SME 

and H2020-LEIT.

⇢⇢ cordis.europa.eu/project/id/835813 

⇢⇢ Project website: sis-id.com/en

“My SiS-id is a highly secure, global 
platform that ensures that all payments 
are made to the right recipient, while 
simultaneously keeping the issuer’s banking 
identity safe online.”
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FUNDAMENTAL RESEARCH

Smoothing down the bumps: 
Research sheds new light 
on turbulence dynamics

An EU-funded team used advanced numerical simulation methods to better understand the 
mechanisms that govern turbulence dynamics. Simulation and theoretical results highlighted 

the importance of mirror symmetry for the global turbulent flow evolution.

Turbulence is commonly observed in everyday phenom-
ena such as fast flowing rivers, smoke from a chimney or 
the air around aircraft wings. It is also present in intense 
ocean currents, the lava discharged from a volcano or 
intergalactic space. In fact, the flow of most fluids is tur-
bulent, including blood movement in our arteries. While 
the experience of turbulence is all around us, the mecha-
nisms underlying this bumpy phenomenon are difficult to 
control and understand.

Caused by excessive kinetic energy that overcomes the 
effects of fluid’s viscosity, turbulent flow is by nature irreg-
ular and therefore hard to predict. “The interactions within 
turbulence create a very complex phenomenon that no 
existing algorithms can accurately describe. Progress in the 
field has been so slow that there are currently no com-
putational resources that can even perform a brute-force 
simulation of the air around an aircraft wing! As a result, 
engineers and applied mathematicians resort to the con-
struction and use of mathematical models to predict tur-
bulence effects,” explains Luca Biferale, coordinator of the 
EU-funded NewTURB (New eddy-simulation concepts and 
methodologies for frontier problems in Turbulence) project.

M A P P I N G  T U R B U L E N C E 
AT  MU LT I P L E  S C A L E S

Turbulent flow spans a broad range of length scales; bridg-
ing them in a numerical simulation is notoriously difficult 
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as state-of-the-art computational systems require exten-
sive amounts of computing time. That is what the New-
TURB team set out to do: develop a series of multi-scale 
models for high-performance computations that overcome 
these challenges. The principal idea was to perform a ‘sur-
gical’ removal of the number of parameters – degrees of 
freedom – that define the turbulent configuration by mod-
ifying the Navier-Stokes equations in a controllable way.

“Our main focus was on predicting under which conditions 
the turbulent flow tends to accumulate the energy of 
stirring forces at large scales or dissipate it at very small 
scales. The first case would look like a big tornado in the 
atmosphere, the second one a millimetre-sized yet intense 
swirl such as those created inside internal combustion 
engines,” says Biferale.

Using mathematical models and high-performance com-
puting, the project team demonstrated that a set of chiral 
interactions that change the mirror symmetry – and the 
flow’s helicity – can alter turbulent flow behaviour. Not 
previously known, it should now be considered as a basic 
property for all incompressible flows.

I D E N T I F Y I N G  U N I V E R S A L  L AW S 
W I T H I N  T U R B U L E N C E

Unravelling the universal statistical properties that all turbu-
lent flows share despite their different driving mechanisms 
or their particular flow geometries has been a long-standing 

challenge. “Proving the hypothesis of universality in turbulence 
has been a ‘holy grail’ for physicists in the field,” notes Biferale. 

“Although we cannot prove universality from the equa-
tions that rule the system we know from laboratory and 
numerical experiments that it holds true for small-scale 
turbulent fluctuations, recovering a perfectly rotation-
al-symmetric statistical behaviour.” Disentangling uni-
versal from non-universal properties in shear or rotating 
turbulence across all scales has therefore been the main 
focus of the project work concerning both the flow field 
and the advection of particles by it.

U N S O LV E D  P R O B L E M

NewTURB clarified important aspects concerning turbu-
lent flow dynamics using clear evidence from numerical 
simulations. “However, we are still far from offering a com-
plete description of turbulence. We have very little proof 
based on the motion equations. Turbulence is one of the 
oldest unsolved problems in physics,” concludes Biferale.

NEWTURB 	

⇢⇢ Hosted by the University of Rome Tor Vergata in Italy.

⇢⇢ Funded under FP7-IDEAS-ERC.

⇢⇢ cordis.europa.eu/project/id/339032 

FUNDAMENTAL RESEARCH

Organic crystalline materials’ 
research advances solar 

cell design
Effective conversion of light into electrical energy is one of the major challenges facing humanity during 

the 21st century. First, this solar energy must be captured, then converted, and stored cost-effectively.

Although impressive advances have been made in organic 
photovoltaic systems, control of their nanoscale structure 
has proved elusive. The development of model systems 

with well-defined periodic, interpenetrating networks of 
electron donor and acceptor phases would represent a 
major breakthrough.
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“We expect these insights to be of 
fundamental importance for the future 
design of efficient devices based on organic 
semiconductors, such as organic solar cells and 
organic light emitting diodes.”
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The EU-funded ECOF (Electroactive Donor-Acceptor 
Covalent Organic Frameworks) project addressed this 
challenge by creating highly defined model systems, 
to increase understanding of the relationship between 
electronic and structural parameters, and the resulting 
light-induced charge carrier dynamics. 

Researchers based their work on covalent organic frame-
works (COFs), a recently discovered class of highly porous, 
organic crystalline materials whose molecular build-
ing blocks are held together by covalent bonds. “These 
two-dimensional layered and three-dimensional poly-
mers promise much greater structural control and greater 
understanding of physical properties,” says project coor-
dinator Thomas Bein. 

This unique interdisciplinary project involved top-level 
organic synthesis with advanced nanoscience and 
in-depth physical characterisation. “Being able to assem-
ble COF architectures at the nano- and microscale is of 
fundamental importance for achieving novel functional-
ities,” Bein explains.

A  H I G H  D E G R E E  O F  O R D E R

Project partners developed COFs that can form semi-
conducting phases, including interpenetrating phases 
with electron-donor and electron-acceptor properties. 
“The novel frameworks can ultimately serve as periodic 
bulk heterojunctions, which comprises donor and accep-
tor materials intermixed throughout the device that can 
harvest light, generate excitons and separate the latter 
into charges that are collected at electrodes or that are 
converted into chemical bonds,” notes Bein. 

Moreover, the high degree of order in such systems also 
provides a deep understanding of the charge carrier 
dynamics, allowing scientists to create more efficient 
solar cells and other optoelectronic devices. Working 
together with organic chemists, the team created COFs 
with different heteroaromatic electron donor and accep-
tor moieties. This permitted the formation of highly 

ordered interpenetrating networks for light-induced 
charge separation. 

To achieve its ambitious goals, ECOF researchers first 
synthesised multifunctional molecular building blocks to 
create highly crystalline COFs. They also developed thin 
film growth strategies, including oriented films on con-
ducting substrates, device construction and detailed char-
acterisation of the optoelectronic and dynamic behaviour 
of the new systems.

M I C R O S T RU C T U R E S  C R E AT E D

A detailed mechanistic investigation revealed the time- 
dependent transformation of initial sheet-like agglomer-
ates into tubular microstructures. Bein comments: “Surpris-
ingly, the obtained COF exhibited spontaneous aggregation 
into microtubular assemblies with outer and inner tube 
diameters of around 300 and 90 nm, respectively.” 

To further modify the luminescent properties of COFs, it is 
also possible to graft fluorescent moieties onto the walls 
of functionalised COF systems. “We have, for example, 
developed a novel COF based on terphenyldiboronic acid 
exhibiting open pores of about 4.1 nm,” adds Bein.

ECOF will open up new opportunities for generating pre-
cise models and predictions on the relationship between 
the spatial and electronic structure of organic semicon-
ductors and their optoelectronic behaviour. “We expect 
these insights to be of fundamental importance for the 
future design of efficient devices based on organic semi- 
conductors, such as organic solar cells and organic light 
emitting diodes,” Bein concludes.

ECOF

⇢⇢ Hosted by Ludwig Maximilians University Munich 

in Germany. 

⇢⇢ Funded under FP7-IDEAS-ERC.

⇢⇢ cordis.europa.eu/project/id/321339
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AGENDA

MARCH 2020

3 ➔ 5
MAR

MALAGA, SPAIN
European Robotics Forum 2020 (ERF2020)

⇢⇢ eu-robotics.net/robotics_forum/info/index.html

10➔12
MAR

BERLIN, GERMANY
Open Science Conference

⇢⇢ open-science-conference.eu 

21
MAR

WORLDWIDE
World Down Syndrome Day

23
MAR

WORLDWIDE
World Meteorological Day 

23 ➔ 27
MAR

PORTO, PORTUGAL
EuroHPC Summit Week

⇢⇢ events.prace-ri.eu/event/937 

25➔ 26
MAR 

BRUSSELS ,  BELGIUM 
INSPIREWATER/SPOTVIEW joint final 
conference

⇢⇢ spire2030.eu/inspirewater

11-14 
MAR

BERLIN ,  GERMANY
RE(ACT) Congress – IRDiRC conference

Young and professional scientists, patients & patient representatives, and other rare 
diseases stakeholders are welcome to discuss the latest cutting-edge research, innovation 
and policy with the rare disease leaders. The scientific programme encompasses topics 
like diagnosis & artificial intelligence, molecular etiology, innovative clinical trials, patient 
engagement and drugs for all. 

⇢⇢ react-congress.org

MORE 
EVENTS 

cordis.europa.eu/
news
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RESULTS PACK ON EXOPLANETS 
Exoplanetary research is developing at a startling rate, with more 

than 4 000 exoplanets discovered so far. Take a look at our 
latest Results Pack that showcases seven of the most exciting, 

ground-breaking EU-funded research projects in the ongoing 
hunt for planets beyond our solar system.

Check out the Pack at: 
cordis.europa.eu/article/id/411528

For free magazine subscription and more go to:
cordis.europa.eu/research-eu

Follow us on social media too!

Follow us on facebook and twitter:
facebook.com/EULawandPublications
twitter.com/EUPublications

 facebook.com/EUresearchResults

Follow us on facebook and twitter:
facebook.com/EULawandPublications
twitter.com/EUPublications

 twitter.com/CORDIS_EU
 youtube.com/CORDISdotEU
 instagram.com/cordis_eu EN 
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