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LETTER FROM THE DIRECTOR

2020 was a challenging year. The 
Catalan Institute of Nanoscience and 
Nanotechnology (ICN2), together with 
society as a whole, endured a very difficult 
year and became stronger in the process. 
I am proud of the achievements of the 
ICN2 community despite the adversities 
we faced. This Institute and its people 
was able to adapt its priorities and 
keep excelling both at the research and 
administration level, with new research 
lines focused on the COVID-19 pandemic 
and contention plans while maintaining 
the Institute’s activity at the highest level. 

The scientific outputs of ICN2 included 
204 indexed articles, with an average 
impact factor of 9.26 (8.27 in 2019). We 
succeeded in fields such as knowledge 
transference and protection and 
fundraising, with spin offs companies such 
as INBRAIN achieving remarkable goals 
or two ERC Advanced Grants starting 
the same year. The ICN2 has renewed its 
involvement in strong networks such as 
the Graphene Flagship or the Barcelona 
Institute of Science and Technology (BIST). 
It has also adopted new skills to adapt 
scientific and outreach events to a virtual 
and hybrid format.

In this Annual Report you will also find 
impressive figures on our success at 
attracting national and international 
competitive funding. Additionally, some 
strategic lines and successes in the 
technology transfer activity are also 
highlighted. In summary, 2020 has 
continued the consolidation of ICN2 as 
one of the top research centres in our 
country and Europe. 

I invite you to dive into the information 
presented in this Annual Report, and to 
join us our journey. This year you can do 
so in the present format and also through 
a new devoted website where you will 
be able to dig deeper into the ICN2’s 
achievements. 

Sincerely,

Prof. Pablo Ordejón 
Director, ICN2
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INTRODUCTION

Welcome to the ICN2 2020 Annual Scientific 
Report. This year’s edition offers a new format, 
displaying only summarised information 
about the activity developed by the Groups, 
Units and Facilities. The full details about 
their scientific production, projects, awards 
and other impacts will be available online in 
a devoted website where you will be able to 
comfortably navigate through all the science 
we produced during this unique year.

All the detailed information about each Group, 
Unit and Facility presented in this document 
can be visualized through a specific link and 
QR code. Feel free to navigate this complete 
report your own way and dive into all the 
data and science our community has to offer. 
You can also access online the institutional 
information offered in this report by visiting 
the 2020 Annual Report website:

Visit our website for extended information

WHAT IS THE ICN2?

The Institut Català de Nanociència i 
Nanotecnologia, with its official English 
translation Catalan Institute of Nanoscience 
and Nanotechnology and acronym ICN2, is 
a non-profit international research institute 
located close to Barcelona (Catalonia, Spain). 
It is devoted to the generation of knowledge, 
materials and devices in the broad fields of 
Information and Communication Technology 
(ICT), health, energy and the environment.

The expertise of the ICN2 lies at the nanoscale, 
where new properties, interactions and 
ways to exploit them in everyday life are 
being discovered. Among its goals is to bring 
together scientists from diverse backgrounds 
in the pursuit of better science, better training 
for the future generation of nanoscientists and 
better outreach to society, while also seeking 
out new ways to engage with local and global 
industry.

ICN2 was accredited in 2014 as a Severo 
Ochoa Centre of Excellence, a recognition 
renewed in 2018 for another 4-year period. 
The Severo Ochoa Programme, sponsored by 
the Spanish Ministry of Science, Innovation 
and Universities, aims to identify and support 
Spanish research centres that are among the 
world’s best in their specialty.

The trustees of ICN2 are the Generalitat 
of Catalonia (Catalan Government), 
the Spanish National Research Council 
(CSIC) and the Autonomous University of 
Barcelona (UAB), where it is based. ICN2 is a 
CERCA Centre and also one of the founding 
members of the Barcelona Institute of 
Science and Technology (BIST) and the 
Graphene Flagship.

ICN2 is a global leader in nanoresearch, a 
place where both fundamental and applied 
research, as well as efforts to bring technology 
innovations to market receive strong 
support. It is a proud creator of opportunities 
for dialogue and collaboration between 
researchers, industry, policymakers and 
society and a research institute committed 
with equal opportunities, fair selection 
processes and guaranteeing work/life balance.

https://icn2.cat/annual-reports/2020/

https://icn2.cat/en/research/severo-ochoa-centre-of-excellence
https://icn2.cat/en/research/severo-ochoa-centre-of-excellence
https://icn2.cat/annual-reports/2020/
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WHAT DO WE DO?

At ICN2 we are convinced that nanoscience 
and nanotechnology will have an even more 
outstanding impact in the coming years. We 
want to be influential and participate in leading 
this impact, by producing excellent science, 
proposing innovative solutions to global 
challenges based on scientific knowledge, and 
engaging with society in a dialogue about the 
benefits and also potential risks of the new 
technological advances. We wish to be able 
to provide collaboration and expert advice to 
public and private institutions, and to be an 
actor that facilitates the adoption of the newly 
generated knowledge by the industry, the 
health sector, and the society at large. 

We also aim to achieve it with high standards 
of equality and diversity, attention to detail 
in every step of the research career and to 
provide the best possible work environment 
to ensure the safety and wellbeing of the 
members of the ICN2 community. As you 
will find out in this report, all this is possible 
thanks to the expertise of the research and 
administration structures which combine their 
efforts within ICN2. 

Nanoscience and nanotechnology take an 
extremely close look at the world around us. 
Understanding and learning to control the 
sometimes unexpected behaviour of matter 
at this tiny scale has implications for all other 
sciences. ICN2 brings together chemists, 
physicists, biologists, materials scientists and 
engineers to discover and explore uncharted 
corners of the nanoworld and work out how to 
turn the gained knowledge into life- and world- 
improving applications. Our researchers tackle 
this challenge from every side, with teams 
working on everything from the discovery, 

simulation, visualisation and experimental 
exploration of the properties and behaviours 
of materials at the nanoscale, to the design 
and fabrication of devices that take advantage 
of their unique characteristics.

Research is at the core of our reason to be, 
and thus it is explored with plenty of detail 
in other sections of this document. In this 
introduction we would like to focus on other 
aspects of our everyday activity that allow us 
to reach the desired levels of excellence.

CULTURE OF ENTREPRENEURSHIP

The institute is fully committed to making real 
contributions to industry and society. This 
commitment is reflected in the institutional 
organisation, with a dedicated Business and 
Innovation Office, as well as in the training 
offered to the ICN2 researchers and in 
the entrepreneurial spirit of the research 
community. For this reason, ICN2 leads the 
way of technology transfer with a vigorous 
innovation program, four products already in 
the market and 12 spin-off companies.

The ICN2 Business and Innovation Office 
creates opportunities and supports the 
ICN2 researchers in their contacts with 
industrial partners, knowledge protection and 
transference processes. Together with the 
Human Resources Department, its culture of 
innovation and entrepreneurship is spread all 
over the institution through a training plan that 
aims to prepare our researchers for the more 
diverse and imaginative public-private research 
collaborations of the future.

EQUAL OPPORTUNITIES

ICN2 declares its commitment to the 
establishment and development of 
policies that integrate equal treatment and 
opportunities, as well as the management 
of diversity in all areas, without directly 
or indirectly discriminating the difference, 
whether due to gender, religion, culture or 
other potentially discriminatory conditions. 
The institute is also committed to the 
promotion of measures to achieve real 
equality within our organization, establishing 
equal opportunities as a strategic principle of 
our Corporate and Human Resources policies.

In each and every one of the Human 
Resources policies and practices, such as 
selection, training, promotion, compensation, 
balancing of personal, family and work life, 
occupational risks and occupational health, we 
assume the principle of equal opportunities 
between women and men, as well as people 
of different cultures, nationalities, religions or 
other differential traits. Likewise, in relation 
to harassment, sexual harassment and 
harassment based on sex or gender, we are 
strongly committed to promote the working 
conditions necessary to avoid such situations, 
establish procedures for their prevention and 
respond to complaints or claims.

The principles set forth are implemented 
through the Equality of Opportunities 
and Diversity Management Plan, which 
guarantees and materializes our organization’s 
commitment to equal opportunities and 
prevents any type of discrimination. The ICN2 
Equal Opportunities Committee supports and 
follows up the actions defined in the plan.

FOSTERING TALENT

The ICN2 prides itself on being able to attract 
talented scientists, technicians and support 
personnel from around the world. Once at 
the institute, researchers can opt into the 
many training and professional development 
programmes available.

Its scientists are active participants in the 
regional, national and international research 
scenes. Many of those who complete their 
PhD or postdoctoral research at the ICN2 
move on to pursue their passion at centres 
the likes of Harvard University, Yale University, 
the Max Planck institutes, the French National 
Centre for Scientific Research (CNRS) and the 
French Alternative Energies and Atomic Energy 
Commission (CEA). This in turn means that the 
ICN2 is able to keep on offering new positions 
to future nanoscientists.

Over the course of 2020 it had an average 
workforce of 299,52 members.
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Total no. of  
full-time  

equivalents

31/12/2020 
Total no. of 

persons

31/12/2020 Women

Number %

Total 299.52 306 133 43.46%

1. Academic staff 182.36 182 66 36.26%

Group leader senior 16,17 17 3 17.65%

Group leader junior 1 1  0.00%

Staff Scientists 14.64 15 6 40.00%

Postdoctoral 52.38 53 16 30.19%

Predoctoral 52.14 54 22 40.74%

Others 46.03 42 19 45.24%

2. Non-academic staff 117.16 124 67 54.03%

Administration 43.15 45 34 75.56%

Core scientific platforms 14 14 3 21.43%

Laboratory support 17.56 26 12 46.15%

IT staff 3.95 4  0.00%

Others 38.47 35 18 51.43%

TOTAL 299,52 306 133 43.46%

PHD PROGRAMME

The ICN2 PhD Programme is an institutional 
commitment to training excellence. It stands 
in addition to the challenges and guidance 
received from research groups and allows PhD 
students to benefit from the collective vision 
of the ICN2 as a whole.

Each year an internal committee advises the 
participants to the programme on important 
formative experiences, like conference 
attendance, transferable skills, exposure 
and publication record. Participants follow 
a training calendar designed to support 
their development at each stage of the PhD. 
Project planning, lab techniques and scientific 
writing are some of the covered subjects. 
Participants also attend regular scientific 
seminars by leaders in their field, participate in 
international conferences and workshops, and 
have opportunities for academic and industry 
placements at local and international partner 
institutions. Meanwhile, the ICN2 Mentoring 
Programme helps to handle other stumbling 
blocks inherent in the PhD experience and 
expand the learning process beyond the 
purely academic.

The ultimate goal is to ensure that the ICN2 
PhD students get the most out of their time at 
the ICN2, and to prepare them for whatever 
professional path awaits them.
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THE YEAR AT A GLANCE 

2020 was a very peculiar year. Terrible in many facets, but also full of new opportunities 
and challenges that tested the institutional strength of the ICN2 and its experts. It is 
safe to say that the ICN2 has passed the test imposed by the coronavirus pandemic 
that hit the world during the first months of 2020. Nobody was ready for it, not even the 
most excellent researchers, but the ICN2 and its members have been able to adapt to a 
new scenario and adjust our work environment to new safety requirements and, when 
possible, reorient the Groups’ research lines to face the impact of COVID-19 with new 
projects.

In this section we invite you to explore some of the main impacts achieved in 2020 
by our institutional, research and innovation activity. Please visit the online extended 
content that will allow you to navigate through all the news and highlights of the year.

https://icn2.cat/annual-reports/2020/introduction/the-year-at-a-glance/

INSTITUTIONAL HIGHLIGHTS

In 2020, ICN2 underwent a series of institutional changes, some of them linked to 
the pandemic situation and many others linked to new scientific challenges and 
opportunities created by the ICN2 community. The following text overviews some of the 
major highlights that made it into the ICN2 website news section. 

The year started with the consolidation of two pivotal 
facilities that are boosting the research performed at the 
institute. On the one hand, the Biolab Facility, which 
formally opened its doors in 2019 to provide internal and 
external scientists a laboratory space and equipment for 
research activities related with biological samples. This 
facility was funded by the ERDF project CENanoTech and 
the institute’s Severo Ochoa award, and in 2020 became 
a very useful tool for researches such as the “Combatting 
COVID19: Advanced nanobiosensors for global POC 
diagnostics and surveillance (CoNVaT)” Project, devoted 
to designing a quick, cheap and reliable diagnostic tool 
for COVID-19. On the other hand, the Nanofabrication 
Facility, which has been fully equipped and operating 
since 2019, kept offering a complete range of equipment 
in the three main processes involved in the fabrication 
of micro/nano devices: lithography, etching, and thin film 
deposition.

In February, the institute celebrated the International Day 
of Women and Girls in Science with an event organized 
by the ICN2 Equal Opportunities Committee. Dr Neus 
Domingo, CSIC Distinguished Researcher, moderated a 
discussion with external and internal panellists which 
raised a great interest. The members of the ICN2 
were also involved in other parallel activities, such as 
100tífiques, meant to bring female researchers closer to 
young students through scientific motivational talks, and 
“Cientifiques Catalanes 2.0”, a traveling exhibit produced 
by the Catalan Association for Science Communication 
(ACCC), which includes the profile of the Group Leader 
Prof. Laura M. Lechuga. Later, on the occasion of the 
International Women’s Day, the ICN2 also hosted an event 
to discuss about gender balance in research and present 
the Equal Opportunities and Diversity Management Plan 
II, which was launched in 2019 and will extend up to 2022.

Visit our website for extended information

https://icn2.cat/annual-reports/2020/introduction/the-year-at-a-glance/
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A major institutional breakthrough was the 
announcement of the ERC Advanced Grant awarded to 
Group Leader Prof. Dr Clivia Sotomayor-Torres. She will 
lead a five-year project aiming at developing a disruptive 
technology based on phononic interconnects to reduce 
energy consumption of electronic circuits. The project 
is already progressing at full speed and offers promising 
perspectives for an evolving research line, which has 
been developed for many years within the ICN2.

Then came the pandemic and everything changed. 
After the initial shock, the ICN2 administration and 
research community led a quick response to promote 
remote work while ensuring the advancement of 
critical researches. Only very few ICN2 members were 
initially allowed to enter the ICN2 facilities, including the 
members of the research Group headed by Prof. Laura 
Lechuga, who led the CoNVaT project to design a tool 
to diagnose COVID-19. The Health and Safety Area, led 
by José Pérez, coordinated the creation of protocols, 
announcements, information boards and signalling that 
allowed a progressive safe return to the ICN2 facilities. 
Many ICN2 members, especially those belonging to the 
administration, kept prioritising remote working during 
the whole year.

Another face of the ICN2 response to the pandemic was 
a massive collection of personal protective equipment 
that was donated for medical uses. While keeping a 
minimal stock to protect the researchers still working at 
the ICN2, all the groups decided to empty their stored 
stock of gloves, protective glasses, masks and alcohol. 
It is also worth mentioning that thing worked the other 
way around. Later this year, in the context of a Corporate 
Responsibility action, EPI Industries donated 7,000 Euros 
to the research Group led by Prof. Laura Lechuga to 
support their research to design a nanobiosensor to 
diagnose COVID-19.

In March, BIST announced the winners of the Ignite 
Programme and Awards, which support multidisciplinary 
research developed in collaboration among different 
BIST centres. ICN2 was involved in 4 of the 5 projects 
selected in the 2020 Ignite Programme, leading one of 
them (SensMOF) through Dr Leyre Gómez Navascués. 
Additionally, each year two projects are selected for a 
second funding phase. One of the two, this year, was the 
BIOVAC project, led by ICREA Prof. Daniel Maspoch and 
IBEC. It aims to develop a new generation of vaccines 
against untreatable infections and multi-resistant 
bacteria.

Another major institutional announcement was that 
Barcelona will equip itself with a European first-
class collaborative microscopy platform. The ALBA 
Synchrotron will host two new major experimental 
facilities, one dedicated to materials science, valued at 
4.1 million euros and led by the ICN2, and another meant 
for molecular biology, valued at 1.7 million euros and 
headed by the IBMB-CSIC. The new platform also counts 
on the participation of BIST, CSIC, IRB Barcelona, UAB, 
ICMAB-CSIC and CRG. The provisional agreement for co-
financing through the European Regional Development 
Fund (ERDF) these two scientific infrastructures was 
announced in April.

The Severo Ochoa Seed Funding Programme was 
designed to support the development within the ICN2 
of novel and exploratory concepts that bring excellence 
in new, emerging directions in research and/or original 
applications that add value to European industry. 
In July, it was announced that 5 projects had been 
selected for the ICN2 Severo Ochoa Seed Funding. 
The awardees were Maria Soler, Leyre Gómez, César 

In April, ICREA Prof. Daniel Maspoch was awarded 
the Research Excellence Award by the Real Sociedad 
Española de Química (Spanish Royal Society of 
Chemistry). This prestigious award recognised his 
independent scientific career and scientific leadership 
during the last 5 years.
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Moreno, Emigdio Chávez, Ramon Garcia, Adriana 
Figueroa, Alexander Block and David García. The 
selected projects will facilitate new knowledge about 
nanobiosensors, photonic sensors based on porous 
metal-organic polyhedra, engineering of nanoporous 
graphene, intra-cortical probes and spintronic devices.

In July, the ICN2 welcomed two recipients of “LaCaixa” 
Junior Leader grant. Dr Arnau Carné Sánchez, 
postdoctoral researcher in the ICN2 Group led by Prof 
Daniel Maspoch, received a “Retaining” grant, which 
will allow him to continue his activities in the group. An 
“Incoming” grant was instead assigned to Dr Sonia Ruiz 
Raga, who joined the Nanostructured Materials for 
Photovoltaic Energy group, led by Dr Mónica Lira Cantú. 
The “LaCaixa” Junior Leader grants provide three-year 
funding to selected young postdoctoral researchers, 
willing to continue working for or to join a University or 
research centre in Spain or Portugal.

The Group led by Prof. Laura M. Lechuga shined 
in 2020 for its research, developing one of the main 
COVID-19-related research lines, and for its institutional 
implications. Our Group Leader entered the team 
of experts advising the Spanish Government on the 
COVID-19 crisis, and was conferred some of the most 
prestigious awards recognising innovation, research 
talent and career in Spain: the Ada Byron Award to 
Women Technologist, the Rei Jaume I Prize in New 
Technologies, and the Spanish “Juan de la Cierva” 
National Research Award.

The Severo Ochoa - María de Maeztu Alliance (SOMMa), 
of which the ICN2 is part, together with many other 
institutes and companies working in research and 
innovation, signed a document calling for Spain to 
change its economic model and give a central role to 
research and innovation (R&D). The document aimed 
to add and provide strategic solutions to the Pact for 
Science and Innovation that the Spanish Government 
had just announced.

QuantumCAT was announced as a research and industry 
hub for accelerating quantum  technologies. This 
consortium of researchers and industry partners in 
Catalonia, led by ICFO and including ICN2, joined forces 
to develop the Quantum Technologies Hub. This initiative 
is similar to the GraphCAT community, led by the ICN2 
and aiming to establish Catalonia as an international 
reference in graphene research, development and 
innovation, which is also co-funded through the Catalan 
regional research and innovation strategy for smart 
specialisation, RIS3CAT.

Ramon Tremosa, the Catalan Minister of Business 
and Knowledge, announced in November a new 
public-private investment fund for promoting scientific 
knowledge and entrepreneurship initiatives. This new 
financial infrastructure was announced during a visit 
to the ALBA Synchrotron to meet several directors of 
Catalan research centres, including Prof. Pablo Ordejón, 
the ICN2 Director. This fund must improve the transfer 
of knowledge and promote scientific entrepreneurship 
initiatives in the fields of universities, research, business, 
industry, and green energy, among others.
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RESEARCH HIGHLIGHTS

The results published by the ICN2 researchers reflect the broad diversity of interests, 
basic approaches and potential applications encompassed by the ICN2 research lines. 
In this section some published results that made their way into the news section of 
the ICN2 website are highlighted. Visit “The ICN2 in Numbers” section of the present 
document to learn more about the outstanding results obtained in terms of number of 
publications and their excellence indicators. The online version of the present Annual 
Report also offers a more detailed list of research impacts collected in 2020.

The year started with a consensus statement led 
by Group Leader Prof. Mónica Lira-Cantú, which 
established the protocols to assess and report stability 
of perovskite photovoltaic devices. The document, 
highlighted in Nature Energy (5: 1), reached a consensus 
on the suitable procedures and the variables to be 
reported in stability studies of halide perovskite solar 
cells, a new generation of solar cells called to overcome 
the present state-of-the-art technologies.

A collaboration among IDIBAPS and ICN2, led by Prof. 
Wladimiro Jiménez and ICREA Prof. Víctor F. Puntes, 
showed how cerium oxide nanoparticles may improve 
hepatocellular carcinoma prognosis, the most common 
liver cancer which is in need of new therapeutic 
approaches. The long lasting cooperative research has 
already demonstrated that the administration of cerium 
oxide nanoparticles in a rat animal model can compete 
with the best currently available treatments. A work 

January also saw the publication of a work led by 
Group Leaders ICREA Prof. Sergio O. Valenzuela and 
ICREA Prof. Stephan Roche, which demonstrated 
that spin currents can be generated and manipulated 
in graphene-based heterostructures at room 
temperature. The results of this study, published in 
Nature Materials (19: 170 - 175) in the framework of the 
Graphene Flagship, provided relevant information on 
the fundamental physics of the phenomena involved 
and open the way to new applications, such as the 
development of ultra-compact electronic and low energy 
consumption devices and magnetic memories.

published in Hepatology (72(4): 1267 - 1282) showed that 
human tissues also absorb and retain the nanoparticles, 
making them a potential and promising new drug 
strategy.

After the first impacts of the pandemic situation in 
Europe, the everyday activity at the ICN2 was changed 
drastically to adapt to the new health and safety 
recommendations. The research lines of some ICN2 
Groups also were reoriented to offer a response to such 
challenge. The Group led by Prof. Laura M. Lechuga 
has been consistently offering relevant information 
and advances in the search for a nanobiosensor to 
diagnose COVID-19 in a quick, efficient and cost-effective 
way. The European Project “Combatting COVID19: 
Advanced nanobiosensors for global POC diagnostics 
and surveillance (CoNVaT)” led by this Group was the 
major achievement in this effort, and their results have 
reached a phase were transference to a company to 
produce innovative diagnostic kits is imminent. Other 
Groups such as the one led by ICREA Prof. Arben 
Merkoçi, with a great expertise in the design of low-
cost nanobiosensors, and Prof. Kostas Kostarelos, who 
leads efforts to bring graphene closer to biomedical 
applications, also added their expertise to the 
institutional scientific response to COVID-19.

While the pandemic situation evolved, other research 
lines kept giving their fruits. For instance, a collaborative 
work among different institutions, led by Group Leader 
ICREA Prof. Aitor Mugarza together with group leaders 
ICREA Prof. Sergio O. Valenzuela and ICREA Prof. Daniel 
Maspoch, explained in ACS Nano (14(5): 6285–6294) 
how ligands from metal-organic molecules can be used 
to tailor the properties at the interface of a magnetic/
topological insulator heterostructure. This hybrid 
approach to magnetic topological states of matter has 
promising implications in fundamental science and 
technology.
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A research published on Nature Materials (19: 605 - 609), 
carried out jointly by several international institutions 
and led by Group Leader ICREA Prof. Gustau Catalán, 
demonstrated that light can increase by orders 
of magnitude the electricity produced by bending 
(flexoelectricity) in semiconductors. This light-enhanced 
flexoelectricity phenomenon discovered in perovskites, 
called photoflexoelectricity, allows a single device to 
harvest energy from multiple environmental sources. 
The same Group published later this year new studies 
on ferroelectric domain walls which revealed peculiar 
mechanical properties (Physical Review X (10: 041001)).

Another highlighted research line develops a novel 
graphene-based sensing platform, which provides high 
resolution, real-time measuring of brain activity. It could 
be the gateway to unlocking a superior understanding 
of the brain. This research, developed in the framework 
of the EU project BrainCom, coordinated by ICREA Prof. 
Jose A. Garrido and involving Spanish and international 
institutions, was reported in numerous papers published 
on high impact journals during the year (Small (1906640); 
2D Materials (7(2)); Carbon (161: 647 - 655); Nano Letters 
(20(5): 3528 – 3537)).

Quantum physics and its applications also are a trending 
topic within ICN2 interests. For instance, The ICN2 co-led 
a roadmap on quantum materials published in Journal 
of Physics: Materials (3: 042006). Twenty-nine leading 
experts of materials science, quantum information, 
condensed-matter physics and related areas reviewed 
the diverse materials and challenges in the field. The 
roadmap, with Group Leader ICREA Prof. Stephan Roche 
as its last author, pointed out the directions in which new 
research is necessary, combining both fundamental and 
applied interests, such as quantum computing.

Another good example of the potential of the ICN2 
quantum research is a paper published in Nature 
Communications (11: 4094), which showed that a 
nanolayer of erbium light emitters combined with 
monolayer graphene exhibits extremely strong near-field 
interactions, whose strength can be modulated orders 
of magnitude faster than the natural decay rate of the 
erbium emitters. This hybrid erbium-graphene material 
platform opens up exciting possibilities, including 
manipulation of quantum states. This study, led by 
Group Leader Dr Klaas-Jan Tielrooij, has been carried 
out by a team of scientists from several institutes.

Another quantum physics-related highlight was 
published in Physical Review B (102: 041403), investigating 
intra-particle entanglement dynamics in graphene which 
emerge from nonlocal correlations between intra-
particle spin and pseudo-spin of electrons. The results 
of this study, developed by the Group led by ICREA 
Prof. Stephan Roche, opened a path towards future 
alternative quantum information processing techniques.

A long term collaboration among the ICN2 Group led 
by ICREA Prof. Daniel Maspoch and the Institute for 
Bioengineering of Catalonia (IBEC) offered a number 
of headlines during the year. A work presented 
in a highlighted paper developed a novel type of 
encapsulated enzymatic nanomotors, named LipoBots, 
for medical applications. As explained in a paper 
published in Advanced Functional Materials (30(42)), the 
LipoBots are self-powered and preserve their enzymatic 
functionalities after exposure to harsh conditions, as 
those of the human stomach environment.

A collaborative work involving the Group led by ICREA 
Prof. Dr Clivia Sotomayor-Torres designed, fabricated 
and characterized an all-silicon device working as a 
thermal diode at high temperatures and in moderate 
vacuum. The results of this research, published in Nano 
Energy (78, 105261), can open the way to new strategies 
of thermal energy management and harvesting. The 
same Group published in Physical Review Letters (125, 
147201), together with the Group led by ICREA Prof. 
Sergio O. Valenzuela, the design of a novel type 
of magnetic field sensor – i.e. a magnetometer – 
characterized by high-sensitivity and fast response.
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To finish this quick selection of original papers, it is worth 
mentioning the very remarkable expertise showed 
by the ICN2 Groups on spintronics and its potential 
applications. An international work, led by ICREA Prof. 
Sergio O. Valenzuela and published in Nano Letters 
(20(8): 5893 - 5899), demonstrated that intermixing in 
heterostructures plays a critical role in the generation of 
spin-orbit torques. According to the published results, 
inserting a suitable normal metal spacer, material 
intermixing is reduced and the topological insulator 
properties at the interface are largely improved. 
Another work, led by ICREA Prof. Stephan Roche 
with international collaborators, predicted interesting 
properties of the low-symmetry structural configuration 
of a semimetal material (tungsten ditelluride monolayer, 
WTe2), which can provide new tools to manipulate 
spin. These results, published in Physical Review Letters 
(125: 256603), are relevant to the development of new 
nanodevices based on all-electrical spin control.

The list of reviews covering diverse topics also offer an 
overview of some research subjects developed at the 
ICN2. A good example is the potential of its research 
in the nanobiosensors field. The reviews published 
in 2020 include an approach to nanomaterials for 
nanotheranostics applications, led by Group Leader 
ICREA Prof. Arben Merkoçi and published in ACS Nano 
(14(3): 2585 - 2627). The same Group participated in 
a review in ACS Nano (14(6): 6383 - 6406) to define 
the nanotechnology-enabled approaches against the 
COVID-19 pandemic, led a focus paper on graphene and 
other 2D materials for sensing and biosensing platforms 
shared on 2D Materials (7: 040401) and published a 
review about harnessing the peculiar properties of 2D 
materials for biomedical applications in Nanoscale (12: 
19043-19067).

The Group led by Group Leader Prof. Laura M. Lechuga 
offered an overview of the current diagnostic techniques 
for respiratory viruses, including the SARS-CoV-2 causing 
COVID-19. The review, published in ACS Sensors (5(9): 
2663 - 2678), discusses how nanophotonic biosensor 
technologies can contribute to the development of new 
fast, highly sensitive and affordable diagnostic tests.

B&I HIGHLIGHTS

Many research lines nurtured at the ICN2 have an applied objective, which is in 
line with the entrepreneurial spirit of the institute and its researchers. The ICN2 
Business and Innovation Office is the structure designed to support and increase the 
industrial and social impact of those research lines. The following text highlights some 
technology transfer and applied innovation actions in 2020.

The year started celebrating the innovation potential of the 
ICN2 with a project oriented at developing a novel type of 
ultrafast digital memories proposed by ICREA Prof. Sergio 
O. Valenzuela, which was awarded a Proof of Concept grant 
from the European Research Council (ERC).  It was one of 
the 76 innovative research projects selected for funding in 
the third round of the 2019 ERC Proof of Concept call and 
announced in January 2020. The grant will allow developing 
novel scalable ultrafast non-volatile memories. 

Also related with a previous Proof of Concept grant, 
researchers from the ICN2 designed, synthetized 
and tested microbeads, based on a combination of 
Metal-Organic Frameworks materials and inorganic 
nanoparticles, that are able to simultaneously remove 
multiple heavy metals from polluted water. This work, 
published in ACS Appl. Mater. Interfaces (12(9): 10554 – 
10562), represented the major result of a project led by 
ICREA Prof. Daniel Maspoch and funded by a European 
Research Council (ERC) Consolidator Grant, as well as 
the cornerstone of a new project, called HYBEAD, which 
was assigned an ERC Proof of Concept grant in May 2019. 
Thanks to this second round of funding, Prof. Maspoch and 
his team will be able to bring to the market the iNP@MOF-
Beads for actual application to polluted water purification.



IntroductionICN2 Annual Report 2020 2524

The LEGOCHIP project started in March 2020 to develop 
a lab-on-a-chip sensor based on nanoporous graphene. 
This European FLAG-ERA project, led by senior 
researchers Dr César Moreno and Dr Maria Soler, will 
integrate multifunctional nanoporous graphene into 
nanophotonic biosensors, in order to develop a sensor 
bio-functionalization protocol and design a novel lab-on-
a-chip device.

Another breakthrough came in June when INBRAIN 
Neuroelectronics, an ICN2-ICREA spin-off, received funding 
from Sabadell Asabys and Alta Life Sciences, as well as 
ICF and Finaves, which allowed the company to speed 
up the development of novel graphene-based implants 
to optimise the treatment of brain disorders, such as 
Parkinson’s and epilepsy. The application of new 2D 
materials such as graphene led by the ICN2 represents 
a real opportunity to understand how the brain works 
in order to optimise and personalise the treatment of 
a diverse set of diseases. Later in 2020, this spin-off 
company also received funding from Banco Sabadell 
BStartup Health.

Metal-organic frameworks (MOFs) are another strong 
area of expertise of the ICN2 with high industrial 
potential. MOFs and covalent organic frameworks 
(COFs) are porous materials having a broad range of 
applications, such as gas storage, CO2 capture or drug 
delivery. The Group led by ICREA Prof. Daniel Maspoch 
demonstrated in a work in Accounts of Chemical Research 
(53(6): 1206 - 1217) that spray-drying is a suitable 
method for producing this kind of materials. The ICN2 
researchers are working on making such processes even 
greener, safer, cheaper and more amenable to pilot-
scale.

A work published in Materials Horizons (7: 2749 – 
2759) demonstrated again the application potential 
of innovative photochromic materials. Researchers 
from the Group led by Prof. Daniel Ruiz and of the 
Futurechromes SL spin-off company developed a 
simple and straightforward technique to produce 
solid photochromic films whose light-response is fast 
and tuneable. Thanks to their high transparency, such 
materials can be applied to fabricate smart glasses, 
helmets and windows, as well as rewritable displays.

The company FarmaLab Omega ZETA S.L. and the ICN2 
Group led by ICREA Prof. Daniel Maspoch signed a 
collaboration agreement. This company is specialized 
in technology for many different applications, including 
materials, regenerative medicine, nutraceuticals, 
research and medical dissemination, among others. 
The ICN2 brings the necessary knowledge to develop 
the stabilization and micro encapsulation of bio-active 
natural ingredients to be applied in novel foods product 
lines.

As mentioned before, ICN2 leads a new installation 
consisting of a Monochromated Transmission Electron 
Microscope with Aberration Correctors, which will 
be installed at the ALBA Synchrotron premises. The 
realization of this project will be possible thanks not 
only to the ERDF grants, the “Severo Ochoa Centers of 
Excellence” ICN2 funds (SEV-2017-0706) and the ALBA 
Synchrotron investment, but also to the support of 
the CSIC, ICMAB-CSIC and the UAB, as well as private 
donations from BIST and Microsoft. The involvement 
of the company was facilitated by the fact that ICN2 
and Microsoft are currently collaborating on the design 
of hybrid nanowire-based networks and circuits for 
quantum computers.
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WE NEED A PLAN:  
2021-2024 STRATEGIC PLAN

The ICN2 has consolidated in recent years becoming a reference research institute 
in the nanoscience and nanotechnology field. New challenges and opportunities 
are arising and our centre is in a good position to further excel and gain influence, 
as well as to catalyse local, regional and international scientific and technological 
developments. With these drivers in mind, the ICN2 launched a second Strategic 
Plan, spanning the period 2021-2024. This came as a result of a profound reflection 
process, which involved both the research and the administration communities of the 
institute. 

The ICN2 2021-2024 Strategic Plan 
is conceived as an evolving project, 
which aims to provide a roadmap for the next 
four years that keeps the centre’s mission 
and vision firmly on the horizon at all times. 
Priority areas of attention and objectives have 
been defined – fruit of internal workshops and 
consultations involving all profiles within the 
ICN2 community – and a number of measures 
have been proposed to address them.

Sustainability is the key driving 
force for this Strategic Plan, being present 
in its core and in each of its priority areas. 
Our commitment to contribute to the 
changes required to meet the United Nations 
“Sustainable Development Goals” is also 
reflected. In this context, health is one of the 
main fields of applications of our technologies, 
and even more attention and resources have 
been directed to it due to the recent events.

The COVID-19 pandemic hit the world during 
the preparation of this Strategic Plan and 
will certainly continue to have a strong 
effect on our lives over the next months or 
even years. While the role of science in our 
society has been dramatically highlighted 
by this crisis and institutes like the ICN2 are 
providing science-based solutions, COVID-19 
has also brought significant challenges to 
the activities of our centre. As a result, the 
ICN2 has become better prepared in aspects 
such as remote work, internal organization 
and communication, which should prove 
beneficial after the pandemic situation is finally 
overcome.

Strategic Plan Priorities

The Strategic Plan encompasses three priority areas of attention: ensuring a sustained 
international scientific leadership; delivering enhanced impact in society; and continuous 
responsible leadership.

International scientific leadership: 
Scientific excellence across the full 
spectrum of ICN2’s research activities and 
international leadership remains at the 
core of our mission. As a consequence, 
we will work hard to ensure the availability 
of resources and infrastructures needed 
to sustain high-level research at the ICN2. 
We will also foster collaboration and 
partnerships, which we consider as pivotal 
to staying relevant and sparking true 
breakthroughs.

Delivering enhancing impact to 
society:  Primary interest of the ICN2 is also 
to be proactive and effective in translating 
the results of the scientific research and 
technology developments into concrete 
impacts on society. This includes contributing 
talent by training and empowering young 
professionals, bringing close to the market 
innovative technologies that tackle societal 
needs, and engaging with all levels of 
society in an inclusive, two-way dialogue 
on all aspects related to nanoscience and 
nanotechnologies.

Responsible leadership: Since research 
in these fields has the power to transform 
the future, we also need to be aligned with 
broader social values. Therefore, we are 
committed with upholding the principles of 
responsibility and accountability at all levels, 
both in research and management. We will 
continue implementing the many aspects 
of Responsible Research and Innovation 
in our modus operandi and promoting 
inclusiveness, sustainability and ethical 
practices.
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Mission and Vision: revisited

The founding mission and vision statements 
have been revisited to reflect the current 
reality, ambition and potential of the ICN2, 
which differ from those of when the first 
Strategic Plan (2015-2020) was drafted. 
“As a flagship research centre in nanoscience 
and nanotechnology, our mission is to open 
and explore new frontiers of knowledge at the 
nanoscale, and bring value to society in the 
form of new understanding, capabilities and 
innovation, while inspiring and providing broad 
training to the next generations of researchers,” 
recites the new mission statement. Our 
determination to increase our influence in the field 
and focus on responsible research are highlighted 
in our new vision: “ICN2 aims to be influential in 
the scientific community for its ground-breaking 
research, and in society for its ultimate impact 
in innovative, transformative and sustainable 
solutions to tackle societal challenges.”

Specific goals have also been defined to 
complement and expand the mission 
statement, as follows:

 • Pioneer fundamental understanding 
of physical, chemical and biological 
phenomena found in the emerging 
properties of matter at the nanoscale, 
and use this knowledge to develop new 
materials, techniques, and devices.

 • Present convincing opportunities to 
industry based on these developments, 
and explore ways to be a source of 
inspiration, advice and collaboration 
in sectors like ICT, health, energy and 
environment.

 • Engage society in the game-
changing potential of nanoscience 
and nanotechnology, by providing 
collaboration and expert advice to public 
and private institutions and fostering a 
responsible and transparent dialogue 
between researchers and society at large, 
ultimately facilitating the adoption of the 
newly generated knowledge.

 • Nurture talent at all career levels, with 
the particular long-term view of preparing 
the next generations of scientists to lead 
the challenges and opportunities of the 
future.

We hope that you share our excitement and commitment to 
take the ICN2 to the next stage of research excellence and 
international leadership in nanoscience and nanotechnology.

ENTERING THE LAST PHASE OF THE SECOND 
SEVERO OCHOA AWARD (2018-2022)

The ICN2 became a Severo Ochoa Centre of Excellence in 2014, earning itself a place 
alongside the top research centres in Spain. The associated research programme united 
the institute’s 18 research groups, support division and administration in finding new 
ways to adapt and transform the wealth of knowledge generated in-house into real-
world devices that offer innovative solutions to social challenges. It also boosted the 
institute’s international profile within academic circles, building on its first forays into 
technology transfer, and making the institute an attractive place to pursue a career 
within and beyond research.

In November 2018 the Spanish Research 
Agency (AEI) published the definitive list of 
centres and units to be awarded grants under 
its programme to recognise centres and units 
of scientific excellence. In total, five national 
research centres were awarded the Severo 
Ochoa distinction and seven research units 
named as María de Maeztu units of excellence. 
The ICN2 was again among the awarded 
centres, renewing its position as a reference 
in national and international research and 
consolidating the scientific leadership achieved 
under the previous Severo Ochoa grant.

The ICN2 is proud to have been awarded this 
distinction for the second time, and devotes 
the associated grant (€4m over four years) to 
the implementation of a strategic plan that 
strives for excellence in both the research 
it develops, and the supporting services 
and institutional framework that make it 
possible. At the heart of this plan, our scientific 
programme will continue in the pursuit of 
frontier outcomes in both basic and applied 
research. 
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PILLAR 1: APPLICATION DOMAINS

Research at the ICN2 focuses, under the 
Severo Ochoa perspective, on four main 
areas of application, chosen for their 
relevance to societal challenges and socio-
economic growth. They are also fully aligned 
with the priorities identified by current and 
future European research and innovation 
programmes.

Information and Communication 
Technology (ICT) 

ICT research at the ICN2 pushes at the 
boundaries of understanding of single state 
variables and hybrid states with the aim 
of taking information processing beyond 
the use of the electron charge alone. The 
diversity and complementarity of the ICN2 
groups allow them to tackle almost any basic 
research challenge in this field.

The highlights presented in the Severo 
Ochoa Mid-Term report include:

 •  Manipulation of spin currents for 
advanced electronic devices

 •  ERC Advanced Grant to reduce energy 
use in information technology

 • FET-PROACTIVE project TOCHA to apply 
a topological approach to information 
technology

In 2020 the ICN2 successfully developed and 
delivered a mid-term report highlighting some 
of the main achievements that were possible 
with the support of the Severo Ochoa funds. 
A detailed presentation of these highlights is 
provided at the ICN2 website (https://icn2.cat/
en/severo-ochoa-programme-2018-2022).

The ICN2 Severo Ochoa plan established 
for the 2018-2022 period reflects the will to 
continue to achieve scientific excellence and 
to nourish research over the full spectrum of 
fundamental and applied areas of nanoscience 
and nanotechnology. It is structured around 
the following interlocking pillars and cross-
cutting areas: 

Health 

Health-related research at the ICN2 sees 
innovative science and technologies 
developed from fundamental research to 
prototyping. It covers the development of 
smart nanomaterials and devices to: a) make 
the diagnostic process simpler, faster, less 
invasive and less costly; b) allow therapeutic 
approaches to be targeted and monitored 
more precisely.

The highlights presented in the Severo 
Ochoa Mid-Term report include:

 • New applications of graphene-based 
neural technologies for brain implants

 •  INBRAIN Neuroelectronics spin-off to 
develop brain implants for optimised 
treatment of brain disorders

 •  Optical and electrochemical sensing

 •  Fight against the COVID-19 pandemic

 •  Nanomotors for drug delivery

 •  Nanomaterials for therapy

Energy 

Energy research at the ICN2 is focused on 
optimising the generation, storage and 
use of energy. Work on the synthesis of 
novel nanomaterials and the fabrication 
by printing of various devices has led to 
innovative technologies that have reached 
the prototyping stage.

The highlights presented in the Severo 
Ochoa Mid-Term report include:

 • Perovskite-based photovoltaic solar cells

 • Photoflexoelectric effect in halide 
perovskites

 •  Supercapacitors

 •  Solar water splitting cells
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Environment 

Some ICN2 groups branch out into the 
design and fabrication of sensors and 
biosensors for the detection and monitoring 
of environmental indicators like air, soil and 
water quality. Others are developing active 
nanostructures and devices with relevant 
properties for environmental remediation. 
For all these applications, high sensitivity 
and selectivity for a variety of relevant 
targets, fast turnaround times, portability 
and cost-effectiveness are important 
objectives.

The highlights presented in the Severo 
Ochoa Mid-Term report include:

 •  Biosensors for pollutant detection and 
monitoring

 •  Pollutant removal and degradation

 •  Nano-safety

Research transversal to the four 
application areas 

Apart from the research that can be 
clearly associated to one of the application 
domains, scientific activity at the ICN2 
is also dedicated to the development of 
nanomaterials and nanotechnologies that 
can be eventually applied to any of the 
application domains.

The highlights presented in the Severo 
Ochoa Mid-Term report include:

 •  Advances in Metal-Organic Frameworks 
(MOFs) research

 •  Nanoporous graphene

 •  Amorphous Boron Nitride

PILLAR 2: ENABLING PLATFORMS

Three technological platforms work closely 
with the domains mentioned above to help 
unlock access to new knowledge, and support 
the development of materials, techniques 
and instrumentation as required by ICN2 
groups. They also work independently on 
new techniques and make relevant scientific 
contributions in their own right.

Nanomaterials and Nanofabrication

This platform supports the development 
of bottom-up and top-down approaches 
to the synthesis of novel nanostructures 
and nanomaterials, as well as the 
fabrication of devices using state-of-the-
art nanofabrication tools and cleanroom-
type facilities. It also leads the design of 
innovative manufacturing processes and 
prototype production.

The highlights presented in the Severo 
Ochoa Mid-Term report include:

 •  Nanofabrication Facility equipment

 • Study of defect structure in complex 
oxides

Nanocharacterisation 

The ICN2 has leading scientific expertise and 
strong technical competence in research 
areas such as imaging, spectroscopy and 
manipulation at the nanoscale, which require 
advanced characterisation techniques. In-
house equipment and multiple national and 
international large scale facilities are used to 
perform these measurements.

The highlights presented in the Severo 
Ochoa Mid-Term report include:

 •  New aberration-corrected Transmission 
Electron Microscope:

 • Raman microscope

 • Non-ambient chamber for X-ray 
diffraction

Modelling and Simulation 

The ICN2’s competence in multiscale 
simulation has allowed the development of 
a comprehensive, internationally recognised 
portfolio of realistic modelling tools for 
materials and devices. The platform 
provides state-of-the-art ab-initio and 
transport calculations, combined with the 
generation of realistic models of complex 
nanomaterials, to provide theoretical 
support for the analysis of experimental 
results and to inspire new experiments.

The highlights presented in the Severo 
Ochoa Mid-Term report include:

 • MaX European Centre of Excellence

 • SIESTA program for advanced materials 
simulation

PILLAR 3: TECHNOLOGY PIPELINE

In this second Severo Ochoa Programme, 
knowledge and technology transfer is 
established as a third pillar of the institute’s 
scientific programme. The Technology Pipeline 
reflects ICN2’s renewed commitment to the 
socioeconomic relevance and impact of its 
research outcomes. The aim is to consolidate 
its current track record in transfer, industrial 
collaborations and spinoff creation, already 
given a strong boost under the previous 
Severo Ochoa grant. This pipeline provides 
structured guidance at all stages of the 
development chain, from basic research to the 
highest technology readiness levels, including 
commercialisation of ICN2 technologies.

The highlights presented in the Severo Ochoa 
Mid-Term report include:

 • New Business and Innovation Unit

 • Founding of the INBRAIN Neuroelectronics 
spin-off for the development of brain-
implants based on graphene technology

 • Creation of the Ahead Therapeutics SL 
spin-off for to develop therapies for 
autoimmune diseases

 • Collaboration with Microsoft Quantum Labs 
in Delft and Copenhagen
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PILLAR 4: CROSS-CUTTING AREAS

In addition to the above pillars, four cross-
cutting areas support research at ICN2 and 
help provide an enriching environment for its 
best development.

Recruitment and Training 

During the previous four-year term of 
Severo Ochoa accreditation and funding, 
the ICN2 launched a number of strategic 
actions in Human Resources which, in 2015, 
earned us the European Commission’s 
HR Excellence in Research logo. With the 
current Severo Ochoa Programme, the 
ICN2 HR Department intends to strengthen 
these initiatives to continue providing to our 
centre’s employees a globally-competitive 
work environment, and a safe and secure 
workplace.

The highlights presented in the Severo 
Ochoa Mid-Term report include:

 • New Group Leaders: Prof. Kostas 
Kostarelos and Dr Klaas-Jan Tielrooij 

 • New Senior Researcher: Dr Sonia Ruiz 
Raga, supported by the SO Programme

 • ICN2 PhD Programme devoted to the 
recruitment of new PhD students, their 
training in technical and transferable 
skills, their monitoring and mentoring.

 • ICN2 Postdoctoral Programme, meant 
to offer recruitment and training 
opportunities to postdoctoral fellows.

 •  Technical Support Personnel employed 
to work in some of the key facilities of 
ICN2

 •  Gender Equality

Internationalisation 

In order to boost its presence and 
recognition on the international stage, the 
ICN2 will reach out to international research 
institutions through different programmes 
aimed at facilitating mobility, strengthening 
scientific collaboration and increasing 
participation. The highlights presented in 
the Severo Ochoa Mid-Term report include:

 • International Visiting Scientist 
Programme

 •  Outbound Mobility Programme 

 •  Collaboration with key international 
partners 

 •  Collaboration with Microsoft Quantum 
Labs in Delft and Copenhagen 

 •  Collaboration with other local institutes

Dissemination of Research Outcomes

The ICN2 recognises the importance of 
disseminating knowledge and research 
outcomes, and of reaching out to 
stakeholders and society at large. As 
such, the Marketing and Communication 
Department will continue driving actions 
to strengthen the institute’s public profile 
and engagement with nanoscience and 
technology.

The highlights presented in the Severo 
Ochoa Mid-Term report include:

 • Updated website and flyers

 • Dissemination events (including 
“Quantum” exhibit at the CCCB in 
Barcelona; Researchers’ Night; Science 
Week; and, 10ALAMENOS9 Scientific 
Festival)

 • NanoEduca project

 • Crazy for Physics Programme

 •  Manuel Cardona Lectures

 •  Open Science

Exploitation of Research Outcomes

The ICN2 is determined to boost the impact 
on society of the technologies it develops. 
The consolidation and growth of the 
Business and Innovation Office is a direct 
result of this goal. The highlights presented 
in the Severo Ochoa Mid-Term report 
include:

 •  Licenses and spin-offs (including two 
programmes to support proof-of-
concept projects and establishment of 
spinoffs; 18 new patents filed; 5 new 
technology licenses issued; and 2 new 
spin-off companies established)

 •  Professional development and training 
in innovation

 •  Collaboration with local hospitals

 •  International Events

 • New technology flyers and technology 
Business Case reports
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ORGANISATION

At the ICN2 we firmly believe that people are our main asset. Scientists from diverse 
backgrounds are joined by technicians and administration professionals in the pursuit 
of the institute’s many goals. We are also fortunate enough to have a knowledgeable 
Board of Trustees and Scientific Advisory Board made up of international peers.

BOARD OF TRUSTEES

PRESIDENT*

Rosa Menéndez, President of CSIC (Consejo Superior de Investigaciones Científicas) 

VICE-PRESIDENT*

Ramon Tremosa i Balcells, Minister for Business and Knowledge, Generalitat de Catalunya

SECRETARY

Joan Gómez Pallarès, General Director for Research, Ministry of Business and Knowledge, 
Generalitat de Catalunya

MEMBERS

Javier Lafuente Sancho, Rector of the Universitat Autònoma de Barcelona

Lluís Calvo, Institutional CSIC Coordinator in Catalonia

Francesc Xavier Grau Vidal, Secretary of Universities and Research, Ministry of Business and 
Knowledge, Generalitat de Catalunya

Rosina López-Alonso Fandiño, Vice-President for Organisation and Institutional Relations, CSIC

* The roles of president and vice-president alternate every two years.

SCIENTIFIC ADVISORY BOARD

DIRECTOR

PRESIDENT

Prof. Miquel Salmerón, Lawrence Berkeley National Laboratory and UC Berkeley, USA

MEMBERS

Prof. Jeff Bokor, UC Berkeley and Lawrence Berkeley National Laboratory, USA

Prof. Luisa de Cola, Università degli Studi di Milano, Italy

Prof. Sylvia Daunert, University of Miami, USA 

Prof. Albert Fert, CNRS/Thales, France

Prof. Steven Louie, UC Berkeley and Lawrence Berkeley National Laboratory, USA

Dr. Tapani Ryhänen, Emberion, Finland

Prof. Nicholas D. Spencer, ETH-Zürich, Switzerland

Prof. María Vallet Regí, Facultad de Farmacia, Universidad Complutense de Madrid, Spain

The ICN2 is led by Director Prof. Pablo Ordejón, who also leads an ICN2 Group. He reports 
directly to the Board of Trustees and is advised by the Scientific Advisory Board. The Director works 
closely with the ICN2 Vice-Director, ICREA Prof. Jose A. Garrido, also Group Leader, and the 
General Manager, Mr Lluís Bellafont.
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RESEARCH GROUPS

Research activities at the ICN2 are directed by senior scientists of international repute 
who lead teams of PhD students, postdocs and other senior scientists in the development 
of their respective areas of expertise. In 2020 the ICN2 gathered 18 research groups that 
together cover much of the breadth of nanoresearch:

Advanced Electron Nanoscopy  
ICREA Prof. Jordi Arbiol

Advanced Electronic Materials and 
Devices 
ICREA Prof. Jose A. Garrido

Atomic Manipulation and Spectroscopy  
ICREA Prof. Aitor Mugarza

Inorganic Nanoparticles  
ICREA Prof. Víctor F. Puntes

Magnetic Nanostructures  
ICREA Prof. Josep Nogués

Nanobioelectronics and Biosensors 
ICREA Prof. Arben Merkoçi

Nanobiosensors and Bioanalytical 
Applications 
Prof. Laura M. Lechuga

Nanomedicine 
Prof. Kostas Kostarelos

Nanostructured Functional Materials 
Dr Daniel Ruiz-Molina

Nanostructured Materials for Photovoltaic 
Energy 
Dr Mónica Lira-Cantú

Novel Energy-Oriented Materials 
Prof. Pedro Gómez-Romero

Oxide Nanophysics 
ICREA Prof. Gustau Catalán

Phononic and Photonic Nanostructures 
ICREA Prof. Dr Clivia M. Sotomayor-
Torres

Physics and Engineering of Nanodevices  
ICREA Prof. Sergio O. Valenzuela

Supramolecular Nanochemistry and 
Materials 
ICREA Prof. Daniel Maspoch

Theoretical and Computational 
Nanoscience 
ICREA Prof. Stephan Roche

Theory and Simulation 
Prof. Pablo Ordejón

Ultrafast Dynamics in Nanoscale Systems  
Dr Klaas-Jan Tielrooij

Research at the ICN2 is supported by a centralised support infrastructure that provides 
shared access to specialised equipment, services and expertise. It is made up of three 
research support units, and a set of technical facilities run by specialised technicians.

RESEARCH SUPPORT UNITS

Instrumentation Unit 
Dr Gustavo Ceballos

Electron Microscopy Unit 
Dr Belén Ballesteros

Nanomaterials Growth Unit 
Dr José Santiso

CORE RESEARCH FACILITIES

Biolab Facility

Mechanical Workshop

Molecular Spectroscopy and Optical 
Microscopy

Nanofabrication Facility

Photoemission Spectroscopy (XPS&UPS) 
Facility

X-Ray Diffraction Facility

RESEARCH SUPPORT DIVISION
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BUSINESS AND INNOVATION OFFICE

In 2019, all Technology Transfer activities in ICN2 were consolidated under the newly created unit 
of Business and Innovation (B&I), with the resulting reorganization of tasks, goals and vision. Dr 
Pablo Pomposiello Miravent was recruited from the corporate world to head the B&I team 
and staff it accordingly to ICN2’s strategic vision. The B&I Office is now fully operational and has 
brought new energy to its mission of accelerating the transition from basic scientific results to 
market through innovation.

In 2020, and for the second year in a row, the total new business brought by B&I broke a record 
1.1M€ mark, while ICN2’s network of corporate partners grew to 127 members, also a record. In 
2020, and for the first time its history, ICN2 received substantial private donations to support 
leading technology transfer projects. 

STRATEGY DEVELOPMENT OFFICE

Led by Dr Margarita Navia, this office works to provide a response to the different challenges 
faced by the institute on the short and long term, addressing issues at the national and 
international level to improve institute’s responsiveness to an ever-changing global context. It 
oversees the development of the strategic plan, coordinates institutional projects like the Severo 
Ochoa Programme and provides advanced research development support to the ICN2 research 
community. 

It works in close collaboration with both the research community and the administration 
departments, as well as the external collaboration network of the institute, and aims to bring 
insight and strategic manpower to research activities, hot topics like research data management, 
and ongoing initiatives to support the ICN2 in becoming a world-leading research institute.

MANAGEMENT AND SERVICES 

Research is also underpinned, protected and promoted by a comprehensive set of management 
and support services. Overall responsibility for ICN2 administration lies with the ICN2 General 
Manager Mr Lluís Bellafont, with each department and area having its own head.

Competitive Funding 
Mireia Martí Barroso

Finance 
Judit Vela

Health and Safety Area 
Jose Antonio Pérez 

Human Resources 
Julio Pérez

Information Technologies 
Javier Gonzálvez

Maintenance and Services 
Xavier Ros

Marketing and Communication 
Àlex Argemí

Technical Management Support Area 
Estefanía Latorre
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ICN2 IN NUMBERS

FINANCE

FINANCIAL ACCOUNTS 2020

In 2020 the ICN2 Finance Department has 
continued to roll out the SAP Business One 
system, developing the web area where 
budget managers can monitor performance.

This year we have worked towards 
consolidating two goals: the first is to improve 
communication and tailor the service to 
the needs of the different groups and 
departments, and the second to begin to offer 
financial information to all users.

INCOME

The ICN2’s total operating funds in 2020 stood 
at €12.620.832, of which 37% were obtained 
from the Generalitat de Catalunya and the 
Spanish National Research Council (CSIC), 59% 
from competitive funding calls, and 4% from 
industry and services.

Evolution of ICN2 Operational Funds

GenCat & CSIC Competitive Funds Industry & Services

EXPENSES

Total expenditure in 2020 reached €12,613,972 
including current expenses, personnel costs 
and depreciation.

FACILITIES AND EQUIPMENT

Total accumulated investment by the ICN2 in 
scientific equipment, common services and 
general infrastructure as of year-end 2020 
stood at €24,375,188.

During 2020 investment reached a total 
of €750,051, being the most important 
investments:

 • High quality multi-purpose computer with 
high memory capacity

 • Microscope for transfer

 • Supercritical CO2 Extraction setup

 • Ultra-fast laser with adjustable wavelength

 • Liquid nitrogen tank flowmeter 

 • Potentiostat

Expenditure in 2020

Personnel 68%

Depreciation 11% Current 
Expenses 11%

EUROPEAN UNION
European Regional Development Fund

Equipment funded using Spanish ERDF 
(“FEDER”) funds:

 • Spin Coater

 • Fluorimeter by Hamamatsu

 • IR Integrating Sphere

 • Supercritical C02 Extraction setup
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Evolution of Investments between 2004 and 2020
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RESEARCH OUTPUTS

PUBLICATIONS

Once again the ICN2 has performed well 
in terms of scientific publications. With 
204 original papers published in the most 
influential journals of the field, the average 
institutional impact factor (IF) has grown even 
further moving from the 8.27 achieved in 2019 
to 9.26 in 2020. 21 articles in non-indexed 
journals have also been reported.

According to Web of Science’s Journal 
Citation Reports ( JCR), 157 of these articles 
(70%) were accepted for publication in first-
quartile journals, while 85 (38%) appeared 
in first-decile journals. This figure grows to 
189 articles (84%) in first-quartile journals 
according to Scimago Scientific Journal 
Rankings (SJR). Papers authored by ICN2 
researchers were cited 14,517 times in 2020, 
according to Web of Science databases.

Number of indexed articles per year

Number of citations per year

TOP 10 JOURNALS by IF

The table lists the higher impact factor journals 
where the ICN2 researchers have authored at 
least one article in 2020.

Journal JCR IF No. 
articles

Nature Energy 46.495 1

Nature 42.779 1

Nature materials 38.663 3

Nature Nanotechnology 31.538 3

Nature Electronics 27.500 1

Advanced Materials 27.398 3

Accounts of Chemical Research 20.834 1

Chem 19.735 1

Nature Physics 19.256 1

Applied Physics Reviews 17.054 1
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BUSINESS AND INNOVATION

The Office of Business and Innovation 
(B&I) links science to market, extends the 
collaboration network for our scientists, 
and assures that public science generates 
resources that support more and better 
science. The Department’s new structure and 
enhanced human power, plus the ongoing 
Severo Ochoa Programme, has enabled a suite 
of pioneering innovation activities through 
2020.

The past year was characterized by the 
COVID-19 pandemics, but despite the global 
impact of the disease, ICN2 performance in 
innovation terms was high. Total contract 
turnover and deliverables exceeded 1.1 
million euro for the second year in a row. 
We extended our network to 127 companies 
and institutions that resulted in 23 NDA 
agreements and 12 R&D and 6 Service 
contracts signed. Two technologies were 
licensed, which might result in the first 
commercial graphene-based devices in 
health care. Three Innovation projects were 
awarded public funds. In the new IP area, 3 
new European patents were filed and 7 PCT 
extensions were requested. A Venturing 
programme was established to support and 
fund the creation of ICN2 spinoff companies. 
Finally, private donations reached a historical 
record of more than 300.000€.

In 2020, the B&I Department continued in a 
process geared to transform ICN2 into a true 
incubator and accelerator of technologies, 
taking significant steps towards integrating 
public science and private production of goods 
and services. In the next few years, B&I will 
unroll additional tools and mechanisms to 
support ICN2’s leadership in innovation.

PROJECTS

Despite the pandemic context, in 2020 
the number of proposals has remarkably 
increased. Even though the number of 
granted projects was expected to be lower 
in comparison with 2019, those granted 
represent a much higher income with respect 
to the previous year. Taking into account that 
2020 is not affected by the influence (as was 
2018) of the second “Centre of Excellence 
Severo Ochoa” award, it is safe to conclude 
that 2020 is one of the best years of ICN2,  
if not the best, in this regard.

Outcome of proposals submitted on each year (as of 15/04/2021)

Contract turnover and 
deliverables 
> 1.1 Million € (for the second 
year in a row)

Extended network to 
127 companies and institutions 

Non-Disclosure Agreements 
(NDAs)
23 

R&D contracts
12

Service contracts
6 

Licensed technologies 
2 

Innovation projects awarded 
public funds
3

New European patents 
3 

PCT extensions
7

Private donations 
> 300.000€
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Evolution of income from approved competitive proposals by source

Approved competitive proposals by source in 2020

OUR RESEARCHNational Projects 34%

EU & Int. Projects 38%

Fellowships 23%

Commercialisation Projects 5%
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RESEARCH GROUPS

The ICN2 currently has 18 research groups which together cover much of the 
breadth of nanoresearch. Each group pursues its own clear lines, while also 
working towards joint research objectives.

 ■ Advanced Electron Nanoscopy  p.52

 ■ Advanced Electronic Materials and Devices  p.56 

 ■ Atomic Manipulation and Spectroscopy  p.62 

 ■ Inorganic Nanoparticles  p.66

 ■ Magnetic Nanostructures  p.70

 ■ NanoBioelectronics and Biosensors  p.74

 ■ NanoBiosensors and Bioanalytical Applications  p.80

 ■ Nanomedicine  p.86

 ■ Nanostructured Functional Materials  p.90

 ■ Nanostructured Materials for Photovoltaic Energy  p.96

 ■ Novel Energy-Oriented Materials  p.102

 ■ Oxide Nanophysics  p.108

 ■ Phononic and Photonic Nanostructures  p.114

 ■ Physics and Engineering of Nanodevices  p.120

 ■ Supramolecular NanoChemistry and Materials  p.124

 ■ Theoretical and Computational Nanoscience  p.128

 ■ Theory and Simulation  p.134

 ■ Ultrafast Dynamics in Nanoscale Systems  p.140
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ADVANCED ELECTRON 
NANOSCOPY GROUP

MAIN RESEARCH LINES

 ■ Exploring the limits of physical resolution in advanced electron 
microscopy and related spectroscopies down to the atomic scale

 ■ Understanding the behaviour of materials at the nano and atomic scales, 
from their growth mechanisms to their physical (quantum, electronics, 
photonics) and chemical ((photo)electrocatalytic) properties 

 ■ Design and study of new nanostructures for energy applications, 
including the development of in-situ and in-operando TEM experiments 
to understand the physical and chemical phenomena underlying energy 
generation 

 ■ Analysis of the strain, relaxation and growth mechanisms in 
semiconductor/superconductor nanowire-based hybrid heterostructures 
for quantum technologies

 ■ Development of automated methodologies based on AI (Machine/Deep 
Learning) for data analysis, data treatment and 3D atomic modelling

GROUP MEMBERS

Arbiol Cobos, Jordi  
ICREA Research Professor  
and Group Leader

Botifoll Moral, Marc  
Doctoral Student

David, Jeremy  
Postdoctoral Researcher

Han, Xu  
Fellowship Doctoral Student

GROUP LEADER

JORDI ARBIOL 
ICREA Research Professor

ICREA Prof. Jordi Arbiol was born in Molins de Rei (Catalonia) in 1975. 
Having graduated in physics from the Universitat de Barcelona (UB) in 
1997, he went on to obtain his PhD in transmission electron microscopy 
as applied to nanostructured materials from this same university in 
2001, earning the European Doctorate label in recognition of the project’s 
European dimension, as well as the university’s extraordinary doctorate 
award. He then held the position of assistant professor at the UB, 
before becoming a group leader at the Institut de Ciència de Materials de 
Barcelona in 2009, as well as the scientific supervisor of this institute’s 
electron microscopy facility. It was here that he began his personal 
and professional mission to improve Barcelona’s baseline electron 
microscopy infrastructure, an endeavour he has continued to pursue 
at the ICN2, which he joined in 2015 as the leader of the Advanced 
Electron Nanoscopy Group. 

In 2017 he became the president of the Spanish Microscopy Society (SME), having been its 
vicepresident from 2013 to 2017 and board member since 2009. In 2019 he became a Member 
of the Executive Board of the International Federation of Societies for Microscopy (IFSM). He was also 
appointed by the Barcelona Institute of Science and Technology (BIST) as the scientific supervisor of 
its strategic multidisciplinary area of Electron Microscopy. 

Koch, Christian  
Fellowship Master Student

Leopardo, Chloé 
Visiting Master Student

Lortzing Martínez, Ramon 
Visiting Master Student

Martí Sánchez, Sara 
Postdoctoral Researcher

Pinto Huguet, Iván 
Visiting TFG Student

Spadaro, Maria Chiara 
Postdoctoral Researcher

Torres Vila, Pol 
Visiting Master Student

Zhang, Ting 
Fellowship Doctoral Student

Zhifu, Liang 
Doctoral Student

Liu, Ying 
Postdoctoral Researcher
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NEW PROJECTS & MILESTONES

In order to face the lack of advanced 
infrastructure for electron microscopy in 
Catalonia, our group established strong 
international collaborations with prestigious 
microscopy research centres and facilities 
worldwide. In parallel, in the last 5 years, we 
have been working at all levels to secure the 
funding that will allow purchasing modern 
electron microscopes in the Barcelona area. To 
this purpose, we are leading the scientific part 
of the METCAM-FIB project (~4 M€), which will 
allow the acquisition of an advanced electron 
microscope for materials science and a Focus 
Ion Beam (FIB). This advanced (S)TEM will be 
placed at the ALBA Synchrotron by the end 
of 2021. The analytic possibilities that the 
new infrastructure will provide as well as the 
synergies within the BIST and CSIC institutes, 
the UAB and the ALBA Synchrotron will be 
at the core of our future plans for the next 5 
years. 

The new microscopes will allow expanding the 
group capabilities on the in-situ correlative 
electron/synchrotron microscopy on energy 
nanomaterials and will enable us to perform a 
more accurate study on the direct correlation 
and atomic detection research lines. 

Other recognitions include the FWO 
Commemorative Medal in 2021, the 2014 
EU40 Materials Prize (E-MRS), the 2014 EMS 
Outstanding Paper Award and being listed in 
the Top 40 under 40 Power List (2014) by The 
Analytical Scientist. He currently has more 
than 380 peer-reviewed publications, h-index 
82 GoS (71 WoS), with more than 21500 GoS 
(16700 WoS) citations.

19
ARTICLES

IF

10.847
MEAN IMPACT FACTOR

3
FUNDED PROJECTS

1
TECHNOLOGY TRANSFER 

MILESTONE

11
CONTRIBUTIONS

The next steps moving forward in the energy 
nanomaterials research line will be related 
to the development of in-situ / in-operando 
experiments in the electron microscope 
to understand the physical and chemical 
phenomena promoting the different energy 
mechanisms (e.g., photoelectrochemical) with 
unprecedented resolution. Taking advantage of 
the synergy with the ALBA Synchrotron we will 
work on developing correlative in-situ electron 
microscopy and synchrotron experiments 
(unprecedented in EU), in correlation with the 
developed theoretical models.

On the other hand, our research line devoted 
to the direct correlation between atomic scale 
structure/composition and sub-nanometre 
scale physical properties will benefit from the 
secured funds of the collaborative project 
with Microsoft for the next years. The greater 
analysis capabilities offered by the new 
infrastructure will allow studying novel hybrid 
semiconductor/ superconductor Majorana 
nanowires for their application in quantum 
computing and better understanding the 
complex physical phenomena involved in the 
related devices.

2
AWARDS

3
PARTICIPATED 
CONGRESSES

1
OUTREACH IMPACT

1
COURSE

1
THESIS

Visit our website for 
extended information
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ADVANCED ELECTRONIC 
MATERIALS AND DEVICES GROUP

MAIN RESEARCH LINES

 ■ Technology and micro/nanofabrication for advanced electronic devices 
and systems based on 2D materials

 ■ Chemical vapour deposition (CVD) of graphene and metal organic CVD 
transition metal dichalcogenide (e.g. MoS2) films

 ■ Fundamental electronic and electrochemical phenomena of 2D materials

 ■ Bioelectronics and biomedical technologies: neural interfaces, 
neuroprosthetics, cell bioelectronics

 ■ Electronic and electrochemical biosensors

GROUP MEMBERS

Garrido Ariza, Jose Antonio 
ICREA Research Professor, Group Leader 
and Vice Director

Alberdi Hidalgo, Andrea 
Visiting TFG Student

Bernícola García, María del Pilar 
Doctoral Student

Bonaccini Calia, Andrea 
Doctoral Student

Bousquet, Jessica 
Postdoctoral Researcher

De la Cruz Sánchez, José Manuel 
Doctoral Student

Del Corro García, Elena 
Postdoctoral Researcher

Delgà Fernández, Marta 
Doctoral Student

Duvan, Fikret Taygun 
Doctoral Student

GROUP LEADER

JOSE ANTONIO GARRIDO 
ICREA Research Professor and Vice Director

Jose A. Garrido is an ICREA Research Professor and leader of the ICN2 
Advanced Electronic Materials and Devices Group, which explores novel 
electronic materials, such as graphene and other 2D materials, and their 
potential in electronic and bioelectronic applications. 

He received his Master’s and PhD degrees in Telecommunication 
Engineering from the Universidad Politécnica de Madrid in 1996 and 
2000, respectively. From 2001 to 2004 he worked as a postdoc at the 
Walter Schottky Institute, Technische Universität München (Germany). He 
obtained his habilitation in experimental physics at this university in 
2010 and from 2011 to 2015 held a lecturer (privatdozent) position at its 
department of physics. 

In 2015 Jose A. Garrido joined the ICN2 where, in addition to his role as Group Leader, he is Vice-
Director and has been Head of the Strategy Development Office. 

Jose A. Garrido has been co-leader of the Graphene Flagship biomedical technology work package, 
coordinating 14 teams from different countries to develop a new generation of neural interfaces 
based on graphene technologies. In addition, he is the coordinator of the European project 

Ferrer Pascual, Laura 
Visiting TFG Student

Fontcuberta Baeza, Ester 
Visiting TFG Student

García Cortadella, Ramón 
Doctoral Student

González Muñoz, Sergio 
Visiting Master Student

Lampinen, Aku 
Fellowship Master Student

Pérez Marín, Antonio Pablo 
Research Support Technician

Pérez Tomás, Amador 
Postdoctoral Researcher

Prokop, Michal 
Doctoral Student

Ramos García, Raquel 
Research Assistant

Remacha Gelabertó, Laura 
Visiting TFG Student
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Rodríguez Garcia, Pablo 
Visiting Master Student

Rodríguez Lucas, Elisa 
Visiting Master Student and Research 
Assistant

Ruiz Nicolás, Patricia 
Scientific Project Manager

Schaefer, Nathan Andreas Paul 
Doctoral Student

Schäfer, Christian Martin 
Doctoral Student

Sperling, Justin Ryan 
Postdoctoral Researcher

Torres Miranda, Miguel Ángel 
Postdoctoral Researcher

Viana Casals, Damià 
Doctoral Student

Walston, Steven 
Senior Postdoctoral Researcher

BrainCom, in which 10 institutions from 6 
countries participate in the development 
of a brain implant that allows verbal 
communication in patients with aphasia. He 
is also the coordinator of the i-VISION project 
funded by La Caixa Foundation, where 5 
institutions join forces in the development of a 
retinal implant. 

Jose A. Garrido is also founder of the ICN2 
spin-off INBRAIN Neuroelectronics, funded in 
December 2019, where he is currently Chief 
Scientific Officer.  The spin-off recently closed a 
Series A of 14,3 M€.

12
ARTICLES

IF

6.666
MEAN IMPACT FACTOR

14
FUNDED PROJECTS

2
TECHNOLOGY TRANSFER 

MILESTONES

NEW PROJECTS & MILESTONES

The AEMD group aims to explore fundamental 
electronic and electrochemical phenomena 
of novel materials, with a current particular 
emphasis on graphene and other 2D materials 
(e.g. MoS2), and to develop the fabrication and 
processing technologies necessary to prepare 
advanced electronic devices and systems 
based on them. A major focus of our work are 
applications related to neural interfaces and 
neuroelectronics. 

2020 has been a year of great progress 
for the group. Our team has continued 
working on BrainCom, the EU FET Proactive 
project coordinated by us, which is oriented 
at developing a new generation of neural 
prostheses for restoring communication in 
patients with severely impaired language 
processing abilities. As a highlight, we have 
published several publications in journals such 
as Nano Letters, Nature Communications, 2D 
Materials, etc., validating the use of graphene 
field effect transistors for mapping of brain 
activity in acute and chronic in vivo settings. 

Within the EU Graphene Flagship, our group 
has participated in the Core 2 phase of the 
project (until March 2020) and is now involved 
in the Core 3 phase, which started in April 
2020. During the last year, we have advanced in 
developing a technology for the preparation of 
high-performing microelectrode arrays based 
on reduced graphene oxide, and a patent has 
been filed. We have signed an R&D agreement 
with INBRAIN Neuroelectronics for the scaling-
up of this technology. 

Our efforts to develop implantable devices 
to interface the peripheral nervous system 
continue as part of the projects GRAFIN (under 
the FLAG ERA programme and the lead of Prof. 
Xavier Navarro from the UAB) funded by the 
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Areces Foundation. As an important outcome 
of these two projects, we have demonstrated 
the chronic biocompatibility of this type of 
nerve implants. 

Our team is working in the i-VISION project 
(La Caixa Health Research project), focused 
on the development of retinal implants for 
vision restoration, an endeavour carried out 
in collaboration with IFAE, ICFO, Barraquer 
Foundation and Paris Vision Institute. Moreover, 
our team participates in the GraphCat 
project, with different contributions including 
graphene-based retinal implants, graphene 
transistors for cortical implants and graphene 
electrodes for brain mapping.

We continue advancing our research as a 
Consolidated Research Group thanks to the 
support of the Catalan Government and as 
part of a project founded by the Spanish 
Ministry, focused on technologies based in 2D 
materials for biomedical applications, of which 
Dr Elena del Corro is co-PI. 

Within the EU project WASP, devoted to the 
development of wearable electronics for 
biomedical applications, our group leads the 
fabrication of graphene electrodes for pH, 
humidity and glucose sensing. In collaboration 
with the University of Manchester, we have 
tested the response of the graphene ink to 
the pH change expected in an injury when 
infected.

Together with the ICN2 Phononic and Photonic 
Nanostructures Group led by Prof. Sotomayor 
Torres, our group also take part in the 
NANOSMART project for the development of 
wireless technology based on carbon and 2D 
materials. In this project, we contribute to the 
preparation of large scale highly uniform films 
of MoS2 by MOCVD, which are used for the 
fabrication of field-effect transistors for power 
control applications.

At an individual level, Dr Elena del Corro was 
awarded with a Ramon y Cajal grant and with 
the GRAPHINIT project under the “Europa 
Investigación” call, both funded by the Spanish 
Ministry and the Spanish State Research 
Agency.

1
AWARD

2
OUTREACH IMPACTS

5
PARTICIPATED  
CONGRESSES

9
CONTRIBUTIONS

Visit our website for 
extended information
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ATOMIC MANIPULATION AND 
SPECTROSCOPY GROUP

MAIN RESEARCH LINES

 ■ Graphene nanostructures

 ■ Rashba alloys and topological insulators

 ■ Metal-organic hybrid interfaces

GROUP MEMBERS

Mugarza Ezpeleta, Aitor  
ICREA Research Professor  
and Group Leader

Campos Jara, Sergi  
Visiting Master Student

Diego Lisboa Amaral Lopes, Bárbara 
Research Support Technician

Durán Retamal, José Ramón  
Postdoctoral Researcher

Fernández Muñoz, Alejandro  
Visiting Master Student

Molina Bom, Nicolau 
Postdoctoral Fellow

Moreno Sierra, César 
Senior Researcher

Paradinas Aranjuelo, Marcos  
Laboratory Engineer

Tenorio Tuñas, María  
Doctoral Student

GROUP LEADER

AITOR MUGARZA EZPELETA 
ICREA Research Professor and Group Leader

Prof. Aitor Mugarza graduated in physics in 1997 and completed his 
PhD in the same field in 2002, both at the Euskal Herriko Unibertsitatea 
(University of the Basque Country). He was awarded a Marie Curie 
Fellowship to work as a postdoctoral scientist at the Lawrence Berkeley 
National Laboratory (USA) and the Institut de Ciència de Materials 
de Barcelona (ICMAB). He joined the former Catalan Institute of 
Nanotechnology in 2007 with a Ramón y Cajal Fellowship. In 2013 he 
became group leader of the Atomic Manipulation and Spectroscopy 
Group at ICN2. He has been an ICREA Research Professor since 2015. 

His research activity revolves around the study of quantum electronic and magnetic phenomena 
at the nanoscale and the development of strategies for their manipulation with atomic 
precision. By combining scanning tunnelling microscopy techniques with spectroscopy using 
synchrotron radiation, he correlates microscopic phenomena to macroscopic observables for 
the characterisation and design of new materials and devices. He is currently focused on novel 
nanomaterials including molecular and graphene nanostructures, topological insulators and other 
2D materials with strong spin-orbit interactions.

NEW PROJECTS & MILESTONES

The work carried out by the Atomic 
Manipulation and Spectroscopy Group in 
2020 was centred on the study of the (opto)
electronic properties of carbon-based 
nanostructures and metalorganic topological 
insulators. 

As an ongoing research of the on-surface 
synthesis of graphene nanostructures, 
we focused our efforts on exploring the 
flexibility of our method to produce atomically 
precise graphene nanoribbons (GNR) and 
nanoporous graphene (NPG) for varying pore 
geometry and shape, as well as chemical 
composition. We have been able to define 
precursors undergoing hierarchical synthetic 

paths that lead to NPGs with increased pore 
size with flexible connectors, or Nitrogen-
doped pore edges, and GNRs with different 
edge functionalization. In parallel, we have 
continued exploring the application of the 
NPGs in different fields, from optoelectronics, 
to biosensing and nanosieving, by setting new 
in-house —NanoBiosensors and Bioanalytical 
Applications (NanoB2A) — and external (ICFO) 
collaborations. This research is carried out 
within the framework of FUNMOLDEV and 
PORMOLSYS, projects funded by the Spanish 
Ministry of Economy and the State Research 
Agency, as well as several institutional grants 
(BIST-IGNITE, ICN2-Severo Ochoa Seed Funding). 
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9
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8.472
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5
FUNDED PROJECTS

1
TECHNOLOGY TRANSFER 

MILESTONE

After our first publication on hybrid 
ferromagnetic/topological insulator 
heterostructures this year, we are extending 
these studies to the merging of the two 
functionalities in single-layer metal-organic 
topological insulators. We do that in a more 
general project which aims at the synthesis  
of conducting and magnetic 2D metal-organic 
frameworks, carried out within an in-house 
collaboration with the Nanostructured 
Functional Materials (Nanosfun) Group. 

Within the framework of the TNSI project 
(Interreg POCTEFA) we have also dedicated 
efforts to the development of technologies 
related to instrumentation for nanoscience,  
as well as to the testing of related technologies 
commercialized by our industrial consortium 
partners on different scientific applications.

5
CONTRIBUTIONS

1
AWARD

1
BOOK CHAPTER

2
OUTREACH IMPACTS

3
COURSES

4
PARTICIPATED 
CONGRESSES

Visit our website for 
extended information
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INORGANIC NANOPARTICLES 
GROUP

MAIN RESEARCH LINES

 ■ Design and development of synthetic strategies for the production of 
complex nanoparticles 

 ■ Surface functionalisation of nanoparticles with specific relevant (bio)
molecules 

 ■ Study of their physicochemical and fundamental properties and reactivity 

 ■ Applicability of inorganic nanoparticles in biomedicine, energy harvesting 
and catalysis

GROUP MEMBERS

Franco Puntes, Víctor 
ICREA Research Professor and Group 
Leader

Casonato Melo, Cristiane 
Doctoral Student

Demakova, Elizaveta 
Doctoral Student

Edel, Michael  John 
Senior Postdoctoral Researcher

Freixanet Gusta, Muriel 
Visiting Doctoral Student

Gómez Bastus, Neus 
Senior Researcher

Hervés Carrete, Carmen 
Doctoral Student

Martincic, Markus 
Postdoctoral Researcher

Mejía Carmona, Karen Stefanie 
Doctoral Student

Mondragón Martínez, Laura 
Visiting Researcher

Mondragón Martínez, Laura 
Visiting PostDoctoral Researcher

Moriones Botero, Oscar Hernando 
Doctoral Student

Moyano Álvarez, Patricia 
Visiting Degree Student

Oliveras Solà, Jana 
Doctoral Student

Patarroyo Rengifo, Javier 
Technician

Ramis García, Joana 
Technician

Vera Fernández, Marta 
Visiting Master Student

GROUP LEADER

VÍCTOR F. PUNTES 
ICREA Research Professor

ICREA Research Prof. Víctor F. Puntes’ work spans the full breadth of 
research on nanoparticles: synthesis, conjugation and characterisation 
of inorganic nanoparticles; study of their physicochemical properties; 
nanotoxicology and nanosafety; and a wide range of applications in 
different fields, including energy harvesting, catalysis, medicine and 
environment. 

Prof. Puntes completed his undergraduate studies in chemical 
engineering and materials science at the Université Louis Pasteur 
Strasbourg (France) and the Universitat Autonoma de Barcelona (UAB). 
In 1998, he earned his PhD in physics from the Universitat de Barcelona 
(UB), working with Prof. Xavier Batlle and Prof. Amilcar Labarta on giant magnetoresistance in 
granular alloys. He then spent over three years at the University of California, Berkeley (USA) and 
the Lawrence Berkeley National Laboratory (LBNL, USA) in the groups led by Prof. Paul Alivisatos 
and Prof. Kannan Krishnan, working on the synthesis and control of nanostructures. In 2003 he 
returned to Catalonia with a Ramon y Cajal research grant at the UB. In 2005 he obtained an ICREA 
professorship at the then ICN (now ICN2) to create the Inorganic Nanoparticles Group, which he 
currently leads.
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By the end of 2020, Víctor Puntes had 260 
peer-reviewed publications and over 20,000 
citations.

He is also well-known for his work in science 
communication to the general public, his 
industrial and commercial efforts, and his 
endeavours linking science and art.

NEW PROJECTS & MILESTONES

The Inorganic Nanoparticles team focuses 
on the production and application of 
advanced inorganic nanoparticles, with a 
strong emphasis on multi-component and 
hollow systems comprising different families 
of metals, metal oxides, semiconductor 
oxides and semiconductors. Nanoparticles 
are engineered and designed following 
Responsible Research & Innovation (RRI) 
principles given their applicability in catalysis, 
energy harvesting, environmental remediation 
and nanobiomedicine, among others. This 
is achieved by controlling the size, shape 
and structure of their inorganic core, and 
selectively linking active molecules to the 
nanoparticles’ surface, thereby allowing them 
to interact only with specific targets. We 
also focus on the precise characterisation 
of the obtained nanoparticles in terms of 
their reactivity (aggregation, corrosion and 
dissolution) and physicochemical properties as 
prepared, during and after use.

In 2020 the Inorganic Nanoparticles Group 
continued working on its several ongoing 
projects devoted to the design and synthesis 
of inorganic nanoparticles for interaction with 
biological systems and for energy harvesting. 

15
ARTICLES

IF

8.285
MEAN IMPACT FACTOR

5
FUNDED PROJECTS

3
TECHNOLOGY TRANSFER 

MILESTONES

The CONCORD project, funded by the 
European Commission through the 
EuroNanoMed programme, aims at developing 
a new type of transfection nanovectors to 
improve current CAR-T cell therapy technology 
by the use of gold nanoparticles. The project is 
coordinated by our team and can count on the 
expertise of the Hospital Clínic de Barcelona, the 
Istituto di Ricerche Farmacologiche “Mario Negri” 
in Milan (Italy) and the Tel Aviv University in Tel 
Aviv (Israel). 

The ECLIPSE project, funded by the 
Spanish Ministry of Economy, Industry and 
Competitiveness, focuses on developing 
novel functional nanoparticles for use in 
diverse energy applications. The objective of 
this project is to develop bottom-up colloidal 
strategies to produce tailor-making novel 
catalytic materials based on atomically-defined 
colloidal NCs, for their use in the efficient 
transformation of solar energy to solar fuels 
and the low-cost transformation of solar fuels 
to electrical energy. 

ENDONANO, a Marie Skłodowska-Curie Initial 
Training Network (ITN) project funded by the 
European Commission, is devoted to the 
quantitative detection of bacterial endotoxins 
using novel nanotechnological approaches. 

The Meta2nol project (under the Ramon Areces 
programme), led by Prof. Antoni Sanchez of the 
UAB, focuses on the development of MOF-NPs 
advanced systems for methanol conversion. 

The AGAUR, Indústria del Coneixement, 
PRODUCTE Project, aims at developing the 
applicability of CeO2 NPs as therapeutic agents 
for the treatment of hepatocellular carcinoma. 

4
CONTRIBUTIONS

Visit our website for 
extended information

3
OUTREACH IMPACTS
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MAGNETIC NANOSTRUCTURES 
GROUP

MAIN RESEARCH LINES

 ■ Exchange coupling in bi-magnetic core/shell nanoparticles and 
nanostructures 

 ■ Magneto-optic nanostructures for biomedical applications 

 ■ Nano/micro structures for environmental remediation 

 ■ (Photo)electrochemical nanostructures with self-motility and magnetic 
coupling

 ■ Novel magnetic and structural characterisation tools for nanoparticles 

 ■ Innovative fabrication approaches

GROUP MEMBERS

Nogués Sanmiquel, Josep 
ICREA Research Professor and Group 
Leader

Bach Marquès, Èric 
Visiting Master Student

Bast, Nour al Hoda 
Fellowship Doctoral Student

Esplandiu Egido, María José 
CSIC Tenured Scientist

Gómez Roca, Alejandro 
Postdoctoral Researcher

Gonzalez Munar, Maria 
Visiting Master Student

Güell Grau, Pau 
Visiting Doctoral Student

Jiménez Lira, Mario 
Visiting Degree Student

GROUP LEADER

JOSEP NOGUÉS 
ICREA Research Professor

ICREA Research Professor Josep Nogués earned his degree from the 
Universitat Autònoma de Barcelona (UAB) in 1986. After obtaining his 
PhD at the Kungliga Tekniska Höskolan (Royal Institute of Technology) in 
Stockholm (Sweden) in 1993, he moved to the University of California 
San Diego (USA) to complete his postdoctoral studies. Four years later 
he returned to the UAB as an associate researcher, becoming an ICREA 
research professor in 2001 and a founding member of the former 
Catalan Institute of Nanotechnology (ICN) shortly thereafter. His Magnetic 
Nanostructures group was formally integrated into the ICN structure in 
2006. 

Prof. Nogués has published 251 articles (including eight reviews), with over 18,500 citations and 
an H-index of 58. He is the author of three patents and his work has given rise to over 245 invited 
talks at international conferences and workshops.

Lafuente López de Arbina, Aritz 
Research Assistant

López-Barberá Martín, José Francisco 
Visiting PostDoctoral Researcher

Martín Sánchez, Ylenia 
Visiting TFG Student

Özel, Fatmahan 
Visiting Researcher

Perdikos, Filippos Giannis 
Research Assistant

Sanchez Sanchez, Paula 
Visiting Degree Student

Sepúlveda Martínez, Borja 
CSIC Tenured Scientist

Shahnazarova, Gubakhanim 
Doctoral Student

Soriano Fernandez, Yolanda 
Visiting Degree Student

Sort Viñas, Jordi 
Visiting Researcher

Torres Vila, Pol 
Visiting Degree Student

Zhang, Yue 
Fellowship Doctoral Student
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NEW PROJECTS & MILESTONES

The group has continued to work on 
the MAGOAPP project funded by the 
Spanish Ministry of Economy, Industry 
and Competitiveness to develop novel 
nanoparticles for use in diverse biomedical 
applications. Jointly led by Prof. Nogués and 
Dr Borja Sepúlveda, the goal of this project 
is to develop bottom-up and top-down 
designs for multifunctional magnetic and 
magnetoplasmonic nanostructures to be 
used, for instance, in hyperthermia therapies 
and multimodal imaging. The group has 
also continued to work on the M-ERA-NET 
project PAIRED (led by Dr Borja Sepúlveda), 
which aims at developing magnetically and 
photochemically active drug carriers for 
controlled drug delivery. 

Since 2019, the group is carrying out two 
projects led by Dr Alejando Gómez Roca. 
MAGPLADRUG (Ramon Areces Foundation) 
focuses on the development of cancer 
therapies based on the magnetoplasmonic 
control (actuation and monitoring ) of 
photothermal therapies. The PHOTOPHEOX 
project (funded by the Spanish Ministry of 
Science and Innovation) studies magnetic iron 
oxide-based nanostructures for photothermal 
therapies, aiming at understanding the physics 
lying behind the optical properties of these 
compounds and at designing nanostructures 
to produce more efficient photo/magnetic 
therapies.

8
ARTICLES

IF

12.276
MEAN IMPACT FACTOR

6
FUNDED PROJECTS

1
TECHNOLOGY TRANSFER 

MILESTONE

We are also involved in the COLMO project, 
led by Dr María José Esplandiu and Prof. Jordi 
Fraxedas, funded by the Spanish Ministry 
of Science and Innovation in 2019, which 
pursues the development and fundamental 
understanding of (photo) chemically self-
propelled motors, triggered by innocuous 
fuels, which can also act collectively to steer 
motion and to promote a more cooperative 
and efficient motor functionality.

The group has continued to work in BeMAGIC, 
an EU Marie Curie-Skłodowska ITN project, which 
deals with the fabrication and characterization 
of magneto-electric nanostructures for 
wireless neural and muscle stimulation.

We have also started the PANTHER project 
(jointly led by Prof. Nogués and Dr Borja 
Sepúlveda) funded by the Spanish Ministry 
of Science and Innovation. It is devoted to 
the development of novel nanomaterials and 
actuation devices to enable highly efficient 
wireless nanotherapeutic actuation and 
detection of the actuation strength.

3
CONTRIBUTIONS

1
PARTICIPATED 

CONGRESS

1
THESIS

3
COURSES

Visit our website for 
extended information
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NANOBIOELECTRONICS AND 
BIOSENSORS GROUP

MAIN RESEARCH LINES

 ■ Catalytic/carrier nanomaterials: nanoparticles as electrocatalysts, 
nanoparticles as biomolecule carriers, and nanowires/nanotubes for non-
enzymatic and enzyme mimic sensors 

 ■ Nanomicrofluidics and lab-on-a-chip technologies 

 ■ Paper- or nanopaper-based nanobiosensors 

 ■ Graphene: biosensors based on graphene-related materials

GROUP MEMBERS

Merkoçi Hyka, Arben 
ICREA Research Professor and Group 
Leader

Álvarez Diduk, Ruslan Raulevich 
Postdoctoral Researcher

Belina Ognyanova, Evdokyia 
Fellowship Doctoral Student

Bergua Canudo, José Francisco 
Doctoral Student

Calucho Palma, Enric 
Doctoral Student

de Carvalho Castro e Silva, Cecilia 
Fellowship Professor

Domi, Alfred 
Fellowship Master Student

Fuentes Chust, Celia 
Doctoral Student

Fujii, Ryosuke 
Visiting Doctoral Student

Gallego Rocamora, Alfonso 
Visiting Master Student

GROUP LEADER

ARBEN MERKOÇI 
ICREA Research Professor

ICREA Research Professor and leader of the ICN2 Nanobioelectronics 
and Biosensors Group, Arben Merkoçi obtained his PhD at the University 
of Tirana (Albania) in ion selective electrodes. Since 1992 he has carried 
out research as postdoctoral fellow and research professor at the 
Polytechnic University of Budapest (Hungary), the University of Ioannina 
(Greece), the Università degli Studi di Padova (Italy), the Universitat 
Politècnica de Catalunya, the Universitat Autònoma de Barcelona, and 
New Mexico State University (USA). His research is focused on the 
integration of biological molecules and other species with micro- and 
nanostructures of interest in the design of novel (bio)sensors. 

Prof. Merkoçi is Co-Editor in Chief of Biosensors and Bioelectronics, the principal international journal 
devoted to research, design development and application of biosensors and bioelectronics; he is 
also a member of the editorial boards of Electroanalysis, Microchimica Acta and other journals.

Prof. Merkoçi has published 319 articles (H-index / citations: Google Scholar 84 / 23977; WOS 70 
/ 17682) and supervised 35 PhD theses. He is also involved in teaching PhD courses in the field of 
nanomaterial-based biosensors in several Spanish and international centres. 

Hu, Liming 
Fellowship Doctoral Student

Idili, Andrea 
Postdoctoral Researcher

Irisi, Daka 
Fellowship Degree Student

Karadurmus, Leyla 
Fellowship Doctoral Student

Kuruvilla Thoma, Reuben 
Fellowship Doctoral Student

Mariscal Molina, Nerea 
Visiting Master Student

Marrugo Ramírez, José Alfonso 
Doctoral Student

Nguyen, Emily 
Postdoctoral Researcher

Panácek, David 
Visiting Doctoral Student

Parolo, Claudio 
Senior Postdoctoral Researcher

Puig Font, Anna 
Scientific Group Administrator

Ricart Fort, David 
Visiting Master Student
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He has been a member of the commission 
for establishing the new Nanoscience and 
Nanotechnology undergraduate academic 
curriculum at the UAB, the first one in Spain, 
which started during the academic year 
2010-2011. He is a member of the Academics 
Working Group of BIST and coordinator 
of the Nanodiagnostics module of the 
Nanotechnology Master at the UAB. 

He has got several national and international 
grants related to nanomaterials application in 
biosensors and his group is collaborating with 
several worldwide leading labs in the field of 
nanobiosensors. 

Rivas Torcates, Lourdes 
Postdoctoral Researcher

Rodrigueiro Flauzino, Jose Manuel 
Fellowship Doctoral Student

Rosati, Giulio 
Postdoctoral Researcher

Rubio Monterde, Ana 
Visiting Doctoral Student

Safran, Volkan 
Fellowship Doctoral Student

Santos Pereira, Ana Claudia 
Fellowship Doctoral Student

Scroccarello, Annalisa 
Visiting Doctoral Student

Sena Torralba, Amadeo 
Doctoral Student

Torné Morató, Helena 
Visiting Master Student

Yang, Qiuyue 
Fellowship Doctoral Student

Zhao, Lei 
Fellowship Doctoral Student

Prof. Merkoçi serves also as scientific 
evaluator and member of panels of experts 
of various international governmental and 
nongovernmental agencies (EU-FP and EU-ERC 
panels and other  panels in Europe, USA and 
other countries), as a scientific committee 
member of many international congresses, 
director of several workshops and other 
scientific events and have been invited to give 
plenary lectures, keynote and invited speeches 
in more than 200 occasions in various 
countries. Prof. Merkoçi is the co-founder 
of two spin-off companies: GraphenicaLab, 
devoted to graphene patterning, and 
PaperDrop, dedicated to clinical diagnostics.

NEW PROJECTS & MILESTONES

In 2020 the group has continued working on 
two large ongoing European projects. The 
first one, MICROB-PREDICT (Microbiome-based 
biomarkers to predict decompensation of 
liver cirrhosis and treatment response) aims 
to develop personalised strategies to prevent 
and treat decompensated cirrhosis and 
acute-on-chronic liver failure by investigating 
the human gut microbiome. The second one, 
CORE 2, is part of the Graphene Flagship 
project and focuses on the development of 
graphene-based sensors. After CORE 2 ended 
in March 2020, we started our participation 
in the Graphene Flagship’s CORE 3 project in 
April 2020. The group has also been awarded 
by CSIC to carry out a project related to the 
detection of the COVID-19 disease: “Rapid 
diagnosis of COVID-19 and other viral upper 
respiratory tract infections through a rapid 
paper-based device”.

During 2020, two students defended their 
PhD thesis, developed within the group: José 
Francisco Bergua and Amadeo Sena.

16
ARTICLES

IF

8.244
MEAN IMPACT FACTOR

7
FUNDED PROJECTS

1
TECHNOLOGY TRANSFER 

MILESTONE

30
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2
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NANOBIOSENSORS AND 
BIOANALYTICAL APPLICATIONS GROUP

MAIN RESEARCH LINES

 ■ Plasmonics (SPR) and nanoplasmonics (LSPR) biosensors 

 ■ Nanophotonic biosensors based on Silicon Photonics technology (MZI and 
BiMW) 

 ■ Customised polymer microfluidic devices and flow delivery systems 

 ■ Full integration in lab-on-a-chip and point-of-care biosensor analytical 
platforms 

 ■ Universal biofunctionalisation techniques and biochip packaging 

 ■ Bioanalytical applications in clinical, environmental and molecular 
biology, providing application-specific functionalities

GROUP MEMBERS

Lechuga Gómez, Laura 
CSIC Research Professor and Group 
Leader

Aksnes, Astrid 
Sabbatical Professor

Astúa Rosales, Alejandro 
Doctoral Student

Avilés Domínguez, Laia 
Visiting TFG Student

Bassols Cornudella, Bernat 
Technician

Batool, Razia 
Doctoral Student

Bonàs Vera, Mariona 
Research Support Technician

GROUP LEADER

LAURA M. LECHUGA 
CSIC Research Professor

Prof. Laura M. Lechuga received her PhD in Chemistry from the 
Universidad Complutense de Madrid (Spain) in 1992. She is Full Professor 
of the Spanish National Research Council (CSIC) and Head of the 
Nanobiosensors and Bioanalytical Applications Group at the Catalan 
Institute of Nanoscience and Nanotechnology (ICN2) in Barcelona 
(Spain) and at the Networking Biomedical Research Center (CIBER-BBN). 
She has been Adjunct Professor at The Artic University of Norway (2012-
2016) and Distinguished Visiting Professor at University of Campinas 
(Brazil) (2013- 2017). 

The principal focus of her research is the development of novel nanobiosensor devices based on 
nanoplasmonics and silicon-based photonics principles, including surface biofunctionalization, 
microfluidics for automatic fluid delivery and complete lab-on-a-chip integration for point-of-
care devices. The use of nanobiosensor devices for a wide range of challenging clinical and 
environmental applications is one of her main objectives.

She has published over 260 articles, book chapters and proceedings, has 8 families of patents, and 
has presented her work worldwide in more than 360 invited talks. She has co-founded two spin-
off companies. Prof. Lechuga is Associate Editor of Analyst (RSC) and has been Associate Editor 
for other two physics and engineering journals. She is a member of the Scientific Advisory Board 
of several national and international high-level research centres and has taken part in numerous 
international evaluation panels. 

Calvo Lozano, Olalla 
Doctoral Student

Cardeñosa Rubio, María de la Cruz 
Postdoctoral Researcher

Casamitjana Roig, Raimon 
Visiting Degree Student

Cid Martínez, Paula 
Technician

Díaz Luis-Ravelo, Heriberto J. 
Technician

Diego Lisboa, Barbara 
Fellowship Master Student

Eren, Burcu 
Fellowship Master Student

Estévez Alberola, Maria Carmen 
Senior Researcher

García Aparicio, Pablo 
Research Support Technician

Guiu Tort, Roger 
Visiting Technician
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She has participated in many EU funded 
projects (some of them as Coordinator) and 
has been part of EU Evaluation Panels in the 
6th, 7th and H2020 Framework Programmes 
(including ERC- Adv panels). 

She has received several prizes and 
recognitions along her career, such as the 
Prize of Physics, Innovation and Technology from 
the Spanish Royal Society of Physics and BBVA 
Foundation in 2016 or the Fellow of the Optical 
Society (OSA) Award in 2014.

Llauradó Costa, Mireia 
Research Support Technician

Llop Castelbou, Jessica 
Scientific Project Manager

Pérez Villanueva, Carla 
Research Support Technician

Ramírez Priego, Patricia 
Technician

Ruiz Vega, Gisela 
Postdoctoral Researcher

Sierra Montoya, Miquel 
Visiting Technician

Soler Aznar, Maria 
Visiting PostDoctoral Researcher

Tomé Castro, Xosé Manuel 
Visiting Degree Student

Torabi Goodarzi, Mehdi 
Fellowship Doctoral Student

NEW PROJECTS & MILESTONES

The activities of the Nanobiosensors and 
Bionalytical Applications Group are focused 
on the development of novel nanobiosensor 
devices based on the principles of 
nanoplasmonics and silicon-based photonics, 
including surface biofunctionalisation, 
microfluidics for automatic fluid delivery and 
complete lab-on-a-chip integration for point-of-
care devices. The application of nanobiosensor 
devices in real clinical diagnostics and 
environmental control is one of the group’s 
main objectives. Its activities range from basic 
research to technological operation of working 
sensing platforms, as well as the transfer of the 
outcomes of its research to industry. The group 
is at the forefront of photonic biosensors 
development at the international level, an 
example of which is its bimodal waveguide 
interferometric device. Since 2006 the group 
has been associated to the ISCIII Biomedical 
Research Networking Centre (CIBER) as part of 
its Centre for Bioengineering, Biomaterials and 
Nanomedicine (CIBER-BBN). 

In 2020 Prof. Laura Lechuga  
received three prestigious awards:

 • King Jaume I Prize 

 • “Juan de la Cierva” National 
Research Award

 • Ada Byron Prize

In 2020 the group has made significant 
progress in the development of integrated 
and multiplexed devices with interferometric 
nanophotonic and (nano)plasmonic biosensors, 
with the end goal of achieving sensitive, 
affordable, handheld and portable point-of-
care devices. New multiplexed nanoplasmonics 
sensor devices have been implemented based 
on flexible substrates for further integration 
in portable platforms. New designs of the 
multiplexed version of the nanointerferometric 
sensors together with a multiplexed 
microfluidics have further expanded the 
capabilities of this ultrasensitive technology. 

In parallel to the technological developments, 
we have demonstrated the feasibility of the 
nanophotonic biosensor technology in several 
fields of application. We have maintained 
our focus on applications of clinical interest, 
including the detection of infectious diseases 
like sepsis via a simple biosensor test in 
plasma (European project RAIS and additional 
collaborations). 

In our research line about dysregulation of 
cellular pathways evaluation, we have used 
our nanobiosensor technologies as alternative 
analytical techniques for the evaluation of 
different gene regulating pathways, with 
the aim of obtaining more informative and 
accurate cancer diagnoses and follow-up 
therapies. These technologies also allow for a 
fast, direct and highly sensitive analysis of such 
regulating routes without the need for labelling 
or amplification. We have demonstrated a 
new and unique methodology for the direct 
detection of epigenetic marks (as methylation) 
in double strands of DNA. 

14
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IF
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4
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1
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Within a granted Euronanomed project 
(ABISENS), coordinated by the Group, we 
are using our nanophotonics biosensing 
technology for the monitoring of acquired 
brain injury and recovery biomarkers, with the 
aim of providing a new tool able to identify 
and quantify multiple brain biomarkers in 
blood with high sensitivity and in a short time, 
for a better evaluation of patients after brain 
injuries and the efficacy of the rehabilitation 
treatments.

With the excellent results achieved so far, we 
are now expanding the research line related 
to the development of novel ultrasensitive 
photonic nanosensors integrating porous 
materials (metal-organic frameworks) as 
specific receptors and nanointerferometers 
for the fast and specific detection of minute 
concentrations of gas or organic pollutants for 
environmental quality control. In addition, we 
have continued the research line established 
in collaboration with the oil company CEPSA 
within the framework of the project DIONISOS 
(RETOS-Colaboración, RTC-2017-6222-5). 

In March 2020, we were granted a large 
European project for COVID-19 diagnostics 
(CoNVaT ) in the first urgent EU Proposal Call to 
respond to the sanitary emergency. Since then, 
we have been heavily working in providing 
advanced nanophotonics biosensors for the 
rapid diagnosis of the SARS-CoV-2 virus by 
directly detecting the coronavirus entities in 
saliva in a shorter-than-30-minutes assay. The 
technology is already in an advanced phase 
of development. This new point-of-care virus 
biosensor could be employed for a better 
surveillance and early warning to prevent and 
control future epidemics, infective viruses and 
other new pathogens that could arise in the 
coming years.

31
CONTRIBUTIONS

4
AWARDS

4
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12
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NANOMEDICINE GROUP

MAIN RESEARCH LINES

 ■ Clinical translation of bioelectronic and microfluidic devices 

 ■ Nanomaterials as vector systems for therapeutic and diagnostic 
applications 

 ■ Development of graphene and 2D materials in medicine 

 ■ Discovery of novel biomarkers and therapeutic targets in oncology 
and neurology

GROUP MEMBERS

Kostarelos, Konstantinos 
Senior Group Leader

Arellano Castellanos, Luis Miguel 
Postdoctoral Researcher

Karakasidi, Angeliki 
Visiting Doctoral Student

Lozano Valdés, Maria de les Neus 
Senior Postdoctoral Researcher

GROUP LEADER

KOSTAS KOSTARELOS 
Severo Ochoa Distinguished Professor

Prof. Kostas Kostarelos read Chemistry at the University of Leeds and 
obtained his Diploma in Chemical Engineering and his PhD from the 
Department of Chemical Engineering at Imperial College London, studying 
the steric stabilization of liposomes using block copolymer molecules. 

He carried out his postdoctoral training in various medical institutions in 
the USA (UCSF, Memorial Sloan-Kettering Cancer Center, Cornell). Following 
his promotion to Assistant Professor of Genetic Medicine and Chemical 
Engineering in Medicine at Cornell University Weill Medical College, he 
relocated to the UK as the Deputy Director of Imperial College Genetic 
Therapies Centre in 2002. In 2007 Kostarelos was awarded the first 
personal Chair of Nanomedicine in the UK and was Head of the Centre 
for Drug Delivery at the UCL School of Pharmacy in London. 

The whole Nanomedicine Lab was recruited by the University of Manchester in 2013, while Prof. 
Kostarelos also maintained an Honorary Professorship with University College London. 

Currently, Kostarelos is Professor and Chair of Nanomedicine at the Faculty of Biology, Medicine 
and Health, leads the Nanomedicine Lab and is a member of the National Graphene Institute and 
the Manchester Cancer Research Centre, all at the University of Manchester. He has been invited to 
Fellowships with the Royal Society of Chemistry, Royal Society of Medicine and Royal Society 
of Arts, all in the UK. He was awarded the Japanese Society for the Promotion of Science ( JSPS) 
Professorial Fellowship in 2010. 

In 2019 he joined the ICN2 as Severo Ochoa Distinguished Professor and Group Leader, while 
retaining his appointments and research team at the University of Manchester.
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NEW PROJECTS & MILESTONES

The Nanomedicine@ICN2 group, established 
at the end of 2019, is dedicated to the 
development of nanomaterials and devices 
for therapeutic and diagnostics applications. It 
has strong links with the Nanomedicine Lab at 
the Faculty of Biology, Medicine and Health at 
the University of Manchester, with Prof. Kostas 
Kostarelos leading both teams. Graphene and 
2D materials have a central role in a number of 
research lines carried out by the group in the 
context of the Graphene Flagship and beyond. 
The group also works on liposomes and other 
nanoparticle systems for various biomedical 
applications, ranging from cancer therapeutics 
to neurodegenerative disease interventions.

14
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NANOSTRUCTURED FUNCTIONAL 
MATERIALS GROUP

MAIN RESEARCH LINES

 ■ Nanoscale functional polymers for health and social welfare:

 ■ Catechol-based polymers for functional coatings and drug delivery 
systems

 ■ Engineering polymers for optimal micro/nanoencapsulation
 ■ Coordination polymers for therapy and clinical imaging

 ■ Chromogenic and emissive materials for energy efficient devices: 

 ■ Photochromism 
 ■ Thermochromism 
 ■ Fluorescence 
 ■ Upconversion 
 ■ Smart Windows
 ■ Optical Sensors

 ■ Hybrid devices and 2D materials for emerging technologies: 

 ■ 2D coordination polymers 
 ■ Active molecular nanostructures on surfaces

GROUP MEMBERS

Ruiz Molina, Daniel 
CSIC Tenured Scientist and Group Leader

Alfonso Triguero, Paula 
Doctoral Student

Arador Lopez, Amanda 
Visiting Degree Student

Baselga Zapater, Javier 
Visiting Degree Student 

GROUP LEADER

DANIEL RUIZ-MOLINA 
CSIC Tenured Scientist

Daniel Ruiz-Molina got his PhD in Chemistry with a thesis on polyradical 
dendrimers at the Institut de Ciència de Materials de Barcelona (ICMAB-
CSIC) under Prof. Jaume Veciana’s tutorship. Then he obtained a 
postdoctoral position at the University of California San Diego (USA), 
where he spent three years working on single molecule magnets and 
molecular switches. 

Since 2001 he has held a permanent position as a Spanish National 
Research Council researcher, most recently at the ICN2, where he is 
the leader of the Nanostructured Functional Materials Group. His main 
research areas include the fabrication of hybrid colloids and surfaces, 
biomimetic functional nanostructures, and micro- or nanoparticles for 
smart applications and encapsulation and delivery systems.

Bolaños Cardet, José Daniel 
Visiting Doctoral Student

Borràs Fernàndez, Mario 
Visiting Degree Student

Carrascul Marín, Aleix 
Research Support Technician

Casagualda Clapés, Carolina 
Visiting Doctoral Student

Cavaliere, Ivana 
Doctoral Student

Contreras Pereda, Noemí 
Doctoral Student

Crugeira Solsona, Ferran 
Visiting Doctoral Student

Dueñas Arrastio, Nahia 
Research Support Technician

González Monje, Pablo 
Visiting Technician

Julià López, Alejandro Ricar 
Laboratory Technician

Jurado Moreno, Sergio 
Visiting Technician

Martin, Ylenia 
Visiting Degree Student

Moreno Villaecija, Miguel Ángel 
Doctoral Student

Navarro Segura, Maria 
Visiting TFG Student
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Novio Vázquez, Fernando 
Senior Postdoctoral Researcher

Otaegui Rabanal, Jaume Ramón 
Visiting Doctoral Student

Pepió Tàrrega, Belén 
Visiting Master Student

Porteiro Figueiras, Maria 
Visiting Degree Student

Roscini, Claudio 
Senior Postdoctoral Researcher

Suárez García, Salvio 
Research Assistant

Tienda Lemeille, Erik 
Visiting Master Student

Toda Casaban, Meritxell 
Visiting TFG Student

Torres Pierna, Hector 
Laboratory Technician

Villar Álvarez, Eva María 
Postdoctoral Researcher

Wienskowska, Olga 
Visiting Master Student

Xiaoman, Mao 
Doctoral Student

Zhang, Junda 
Doctoral Student

NEW PROJECTS & MILESTONES

The goal of the Nanostructured Functional 
Materials or NANOSFUN group is to develop 
new routes to molecular nanostructures 
with properties inspired by nature and 
smart responses to external stimuli. During 
2020, the group continued working on novel 
catechol-based coatings and wet adhesives 
that reproduce the sticking power of marine 
mussels, as well as the development of 
nanoencapsulation strategies for photoactive 
species with potential photophysical 
and chemical applications. We also carry 
out a strong research line in photo- and 
thermochromism. Other research lines are 
devoted to the development of coordination 
polymers for theranostic applications and to 
the synthesis of 2D coordination flakes for 
electronic applications.

In 2020, we have developed and patented 
a novel technology based on chromogenic 
materials that respond to both temperature 
and near-infrared irradiation. Two valorisation 
projects have been granted from the 
Generalitat de Catalunya to increase the TRL of 
the technology in printable security inks and 
durable smart windows.

These valorisation projects are:

NIRGLASS: New generation of chromogenic 
materials for smart glasses. Project AGAUR, 
INNOV 00070; 01/09/2020-28/02/2022; 
84.000 € 

NANOINK: Photoactive multiresponsive 
hybrid nanoparticles as printable 
anticounterfeiting markers. Project AGAUR, 
LLAV00073; 01/05/2020-31/01/2021;  
20.000  €  

Moreover, another technology for tissues 
regeneration has been granted with another 
valorisation project.

TIRECAT: Catechol-Based Free-Standing 
Films for Tissue Regeneration. Project 
AGAUR, LLAV00074; 01/05/2020-31/01/2021; 
20.000  €  
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NANOSTRUCTURED MATERIALS FOR 
PHOTOVOLTAIC ENERGY GROUP

MAIN RESEARCH LINES

 ■ Photovoltaics: Next-generation thin film, organic, hybrid, dye-sensitised, 
halide perovskite and all-oxide solar cells

 ■ Synthesis of nanomaterials by low-cost, low temperature and green 
solution processing methods

 ■ Solution processing methods for the fabrication of solar cells and printed 
electronics

 ■ Degradation studies of the stability of solar cells following ISOS protocols

 ■ Semiconductor oxides for energy, ICT applications, printed electronics

 ■ Self-powered transparent, flexible electronic and optoelectronic devices

GROUP MEMBERS

Lira Cantu, Mónica 
CSIC Research Scientist and Group Leader

Acuña Leal, Daniel Arturo 
Fellowship Doctoral Student

Burrueco Subirá, David 
Visiting Degree Student

Castro Rojas, Marco Antonio 
Visiting Degree Student

El Mrabet Haje, Houssam 
Visiting TFG Student

Ganguly, Saptam 
PhD student

GROUP LEADER

MÓNICA LIRA-CANTÚ 
CSIC Research Scientist

After completing a Bachelor’s degree in Chemistry in 1992, Dr Monica 
Lira-Cantu obtained her Master’s and PhD degrees in Materials 
Science at the Institut de Ciència de Materials de Barcelona (ICMAB) and 
the Universitat Automa de Barcelona in 1995 and 1997, respectively. She 
worked as a postdoctoral fellow with Schneider Electric and ICMAB until 
1998. From 1999 to 2001 she was a permanent senior staff chemist at 
ExxonMobil Research & Engineering (formerly Mobil Technology Co) in New 
Jersey (USA), establishing a group on energy-related applications. 

Dr Lira-Cantu has received various awards, as well as visiting scientist 
fellowships at the following laboratories: Universitetet i Oslo (Norway) 
(ESF, 2003), RisDTU Nationallaboratoriet (Denmark) (AGAUR, 2004/05), 
and Center for Advanced Science and Innovation (Osaka University, Japan) 
(Canon Foundation in Europe, 2006). She obtained a permanent 
position in 2007 at the Consejo Superior de Investigaciones Científicas 
(CSIC) and established the ICN2 Photovoltaic Energy Group. 

She has coordinated and organised over 15 scientific conferences and is currently a scientific 
referee for more than 15 international and European research agencies, and 52 scientific journals. 
She is a member of the editorial board of SN Applied Science (Nature), Journal of Materials Chemistry 
C (RSC), Journal of Physics Energy (IOP), Journal of Photonics for Energy (SPIE) and Frontiers in Energy 
Research: Solar Energy (Frontiers). She is a member of the advisory board for the Nanotechnology 
and Chemical Science degree (INCQ) of the Instituto Tecnológico y de Estudios Superiores de 
Monterrey (Mexico). 

Hagfeldt, Ulf Anders 
Fellowship Professor

Pereyra Marina, Jose Carlos 
Fellowship Doctoral Student

Ruiz Raga, Sonia 
Senior Researcher

Santigosa Murillo, Elia 
Fellowship Doctoral Student

Xie, Haibing 
Postdoctoral Researcher
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Her research interests lie in the synthesis and 
application of nanostructured materials for 
high efficient and high stable next-generation 
thin-film solar cells: halide-perovskite, dye-
sensitised, alloxide and organic solar cells. 
Currently, the group has developed halide 
perovskite solar cells with > 21% efficiency and 
1000 h stability under continuous illumination. 
The group also focuses on the application of 
solar cells in printed battery-less, self-powered 
electronics for the IoT (on flexible, transparent 
and/or smart materials). 

Dr Monica Lira-Cantu has more than 125 
scientific publications, among them more 
than 110 journal articles, 1 edited book, 10 
book chapters, 9 patents. According to Google 
Scholar, she has more than 8125 citations 
overall and H index of 46.

NEW PROJECTS & MILESTONES

The NMPE group research objectives 
are focused on the synthesis of novel 
nanomaterials and the control of their 
optoelectronic properties through their 
manipulation at molecular level, with the 
aim of developing highly stable and highly 
efficient perovskite solar cells. Specifically, 
our contribution is in the area of solution 
processable metal oxides (classical and 
complex), halide perovskites (Pb-free, 2D 
and 3D) and, more recently, 2D materials and 
MXenes. We aim at the development of highly 
stable solar cells for industrial applications (e.g. 
building integration PV) and novel self-powered 
photovoltaic-based devices for Internet 
of things (IoT) applications (e.g. sensors, 
wearables, printed electronics). The group, with 
more than 15 year of experience in the field, is 
internationally recognized for its involvement in 
the enhancement of the operational stability of 
emerging photovoltaics and the development 
of ISOS protocols. 

Fundamental Research Lines. Various 
of our lines of study are related to highly 
innovative and fundamental research within 
technology readiness levels (TRLs) below 2. We 
aim at the synthesis of materials as absorbers, 
transport layers and interfaces in solar cells. 
This line includes the synthesis of novel 
materials such as Pb-free halide perovskites, 
2D materials and halide perovskites, novel 
anti-perovskites. More recently, we have 
initiated the development of novel MXenes 
and 2D materials. One of the objectives of 
this research is the manipulation of materials 
properties to enhance solar cells stability and 
the understanding of the mechanisms that 
permit their stability. We focus on the study 
and passivation of point defects of materials 
and interfaces. 

Another major goal of the group is the 
synthesis of nanostructured materials, 
especially those involving transition metal 
oxides (TMOs), via the application of low-
cost and solution processing methods. They 
have many possible applications as main 
active materials or barrier layers, but also as 
materials for external light management. The 
use of low-temperature synthesis methods 
(sol gel, hydrothermal, SILAR, among many 
others) permits tuning and controlling the 
properties of the final device. These oxides are 
being applied in our group as nanostructured 
materials (nanorods, nanowires, nanotrees, 
core-shell, etc.) and dense thin films in the 
various next-generation solar cells, offering 
excellent performance in term of efficiency 
and lifetime. We are now functionalising these 
oxide surfaces by anchoring self-assembled 
monolayers with selected anchoring groups to 
interact simultaneously with the oxide and the 
active light harvesting material. 
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Applied Research Lines. Our applied 
research lines are dedicated to the 
development of novel and innovative devices 
whose technology readiness levels (TRLs) 
can be up to 7. We are working on high-
efficiency perovskite solar cells and novel 
printed electronic devices, which can allow 
the group to collaborate with industry and 
to obtain intellectual property rights. We are 
also collaborating with top laboratories for 
the development of protocols and standards, 
which can help the perovskite solar cell 
technology to reach the market. 

The group also works on the development of 
self-powered electronic and optoelectronic 
devices, as well as flexible and transparent 
devices for ICT and electronic applications.

1
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6
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3
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NOVEL ENERGY-ORIENTED 
MATERIALS GROUP

MAIN RESEARCH LINES

 ■ Hybrid electrode materials for supercapacitors and hybrid energy storage 
devices 

 ■ Nanocarbons (graphenes, nanopipes, porous nanocarbons) for batteries 
and supercapacitors 

 ■ Nanofluids/Nanopastes for thermal and electrochemical applications 

 ■ Harvestorage materials and devices. 

 ■ Graphene production and development of secondary products 
(nanofluids, composites, inks, etc.) for application in energy storage

GROUP MEMBERS

Gómez Romero, Pedro 
CSIC Research Professor and Group 
Leader

Pokhriyal, Anukriti 
Doctoral Student

Benages Vilau, Raul 
Postdoctoral Researcher

Chbani Beggar, Aiman 
Master Student

Cots Pérez, Laia 
Degree Student

Fabián Puerta, Verónica 
Doctoral Student

Frigolé Llorà, Oriol 
TFG Student

Goberna Ferrón, Sara 
Postdoctoral Researcher

Martínez-Soria Gallo, Luis Javier 
Research Support Technician

Perxés Perich, Marta 
Master Student

Rueda García, Daniel 
Visiting Technician

Serra De Rueda, Miquel 
Degree Student

Zhu, Jun-Jie 
Fellowship Doctoral Student

GROUP LEADER

PEDRO GÓMEZ-ROMERO 
CSIC Research Professor

Prof. Pedro Gómez-Romero completed his BS and MS in Chemistry 
at the Universitat de València (Spain), before going on to earn his PhD 
in chemistry with distinction at Georgetown University (USA) in 1987. 
A CSIC researcher since 1990, he worked at the Institut de Ciència de 
Materials de Barcelona (ICMAB) from 1990 to 2007, spending a sabbatical 
year as a NATO Senior Research Fellow at the National Renewable 
Energy Laboratory (USA) in 1998-99. In 2007 he moved to the former 
Nanoscience and Nanotechnology Research Centre (CIN2) as group leader 
of the NEO-Energy lab. When CIN2 became ICN2 in 2013, Prof. Gómez-
Romero became group leader of the Novel Energy-Oriented Materials 
Group, heading up projects on hybrid organic-inorganic nanostructures, 
nanocomposite materials for energy storage and conversion.

CSIC Full Professor since 2006, Prof. Gómez-Romero was named Fellow of the Royal Society 
of Chemistry (UK) (since 2014) and was the vice-director of MATGAS between 2010 and 2013.  
In 2017 he received the CIDETEC prize for research in electrochemistry. He has authored over 
200 scientific publications in international peer-reviewed journals, and is the scientific editor of 
the books Functional Hybrid Materials (P. Gómez-Romero, C. Sánchez (Eds.) (Wiley-VCH 2004)) and  
Metal Oxides in Supercapacitors (D.P. Dubal, P. Gomez-Romero (Eds.) (Elsevier, 2017)).
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He is one of the founders of the spin-off 
Earthdas for graphene energy storage (2016-). 

Prof. Gómez-Romero is also the author of 
four award-winning popular science books 
(Metaevolución. La Tierra en el espejo, Celeste, 
2001; Un planeta en busca de energía, Síntesis, 
2007; Creadors de futur, Bromera, 2016; and 
Nanomundo, Materia/El País, 2016). 

Group website: http://www.neoenergy.cat

NEW PROJECTS & MILESTONES

2020 has been a year for relearning and 
restructuring our activities. From our R+D 
projects, to our conferences, dissemination and 
technology-transfer activities, everything has 
been touched and modified to adapt to our first 
global pandemic. Yet, our core activities have 
been resiliently kept and new science, as well as 
new scientists, keep coming out of our NEO-
Energy Lab.

Dr Daniel Rueda-García defended his PhD 
Thesis, describing his thorough research on 
novel materials and approaches for Flow Cells, 
and then went on to work for Earthdas on the 
fabrication of nanopaste electrodes. . Other 
academic works completed in 2020 were those 
of Aiman Chbani (Master’s Degree thesis) and 
Laia Cots (Bachelor ś Degree thesis). Dr Sara 
Goberna-Ferrón joined the group as a Beatriu 
de Pinos post-doc to work on the development 
of polyoxometalate-decorated metal 
nanoparticles for energy applications.

In addition to increasing our technology transfer 
activities, our group has continued working on 
the fundamentals of our NEO-Energy brand 
research, namely, hybrid electrode materials 
for hybrid energy storage, which has allowed us 
to expand our collaborations and increase our 
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internationalization with groups from Australia, 
Germany, but also with emerging countries 
like Malaysia or Brazil. We focused not only on 
materials, but also on energy storage devices, 
which we strived to further develop, with 
emphasis on supercapacitors, batteries and 
their hybrids. 

In 2020 our NATO (Science for Peace) project 
on “Development of New Cathodes for Stable 
and Safer Lithium-Sulfur Batteries” was 
completed and we also continued working on 
our National (Retos) project on “Hybrid materials 
and components for supercapacitors and 
harvesting”.  Graphene and graphene-based 
materials also keep taking a good share of our 
time, both at the lab and at the technology 
transfer bench. In 2020 we have developed 
two GraphCat (GenCat) projects. They involve 
scaling up and optimizing industrial methods 
for the preparation of graphene and the use of 
graphene-related materials for energy storage 
in supercapacitors in collaboration with IREC 
and Eurecat. 

Finally, we have completed and published 
our work on the preparation of graphene-like 
nanocarbons from agrowastes (from winery 
industry) and its application in the setting-up of 
a K-ion capacitor cell.

We give more details about each research line 
in the following paragraphs. 

From hybrid materials to hybrid devices 
for improved energy storage 

The boundaries between batteries and 
capacitors are quickly blurring. Control over 
nanostructures is of great importance in the 
design of high-performance energy storage 
devices. We are developing materials with high 
specific surfaces, as well as ultradispersed 
molecular materials for application in 
electrochemical energy storage devices 

featuring the best properties of batteries (high 
energy density) and supercapacitors (high 
specific power). Two PhD Thesis are presently 
tackling this topic ( Jun-Jie Zhu and Anukriti 
Pokhriyal) from different points of view. We have 
recently published an article on the translation 
of the (aqueous) chemistry of polyoxometalate-
nanocarbon hybrids to organic electrolytes, 
thus allowing for higher voltage and greater 
energy density.

Graphene and graphene-based devices 

Dr Raúl Benages-Vilau has been successfully 
developing our proprietary method for the 
fabrication of graphene within the framework 
of a GraphCat project. Also in this context, 
and in collaboration with IREC and Eurecat, 
we have been working on the application 
of our graphene materials as electrodes 
in supercapacitors to be integrated in 
multifunctional sensing devices.

POMs on Metal Nanoparticles

As a new Beatriu de Pinos post-doc, Dr Sara 
Goberna Ferron has been working on the 
synthesis of metal nanoparticles (Ag, Au) 
decorated with polyoxometalates. So far, her 
work has centered on the preparation of the 
materials (including covalent modification 
of the POM clusters). These nanostructured 
multimaterials are presently being studied for 
energy storage applications in supercapacitors 
but they also are potential new catalysts 
for a variety of reactions. The already 
mentioned Bachelor’s Degree thesis by Laia 
Cots, titled “Synthesis and characterization 
of Polyoxometalate-protected metallic 
nanoparticles for Energy storage applications” 
was developed on this topic, as the work of two 
new students, Marta Perxés, and Miquel Serra, 
who are developing their MS and BS thesis, 
respectively.



Novel Energy-Oriented Materials GroupICN2 Annual Report 2020 107106

Harvestorage materials

The coupling of our energy storage devices 
with harvesting devices was proposed in our 
strategic plan (as well as in the Severo Ochoa 
Programme 2018-2022). In 2020 we have 
initiated this research line by setting up a 
preliminary triboelectric nanogenerator (TENG), 
which could eventually be coupled with a 
supercapacitor. Nevertheless, this is still in the 
phase of ongoing preliminary work, carried out 
in the absence of SO support.

From Nanofluids to Nanopastes 

In an attempt to increase the concentration of 
active species in nanofluids, we have gradually 
evolved to the formulation of nanopastes, 
which are composites at the molecular level of 
solid electrode nanoparticles (nanocarbons, 
inorganics and their hybrids) and electrolytes. 
We have filed a patent with our spin-off 
company to exploit these electrodes.

Our materials can be tailor-made for many 
different applications, but our favourite, and 
the one we are developing hard in our recent 
spinoff (Earthdas), takes the form of fast-
charging long-lived energy storage devices. 
In this respect, it should be noted that in 
addition to the optimization of the micro and 
nanostructure of our materials, the use of 
pastes represents an additional challenge 
that is being tackled through an Industrial 
PhD (Doctorat Industrial, GenCat) carried out 
by Verónica Fabián, which underscores the 
importance of device design.
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OXIDE NANOPHYSICS GROUP

MAIN RESEARCH LINES

 ■ Flexoelectricity and piezoelectricity: fundamentals and devices 

 ■ Electronic and electromechanical properties of oxide thin films 

 ■ Domain wall nanoelectronics 

 ■ Ferroelectrics, antiferroelectrics, multiferroics, metal-insulator transitions 

 ■ Surface science on ferroelectric materials

 ■ Physical chemistry of ferroelectric surfaces

GROUP MEMBERS

Catalán Bernabé, Gustau 
ICREA Research Professor and Group 
Leader

Checa Nualart, Martí 
Postdoctoral Researcher

Domingo Marimón, Neus 
CSIC Distinguished Researcher

Ganguly, Saptam 
Doctoral Student

Liu, Ying 
Postdoctoral Researcher

Pesquera Herrero, David 
Postdoctoral Researcher

Rodríguez Domínguez, Laura 
Visiting Technician

Sakai, Jo 
Senior Researcher

Spasojevic, Irena 
Doctoral Student

Stefani, Christina 
Doctoral Student

Uriach Socoró, Roger 
Visiting TFG Student

Vales Castro, Pablo 
Doctoral Student

Wen, Xin 
Fellowship Doctoral Student

GROUP LEADER

GUSTAU CATALÁN 
ICREA Research Professor

Prof. Gustau Catalán earned his degree in physics at the Universitat de 
Barcelona in 1997 and his PhD, also in physics, at Queen’s University of 
Belfast in 2001. He has held research positions at the Institut Mediterrani 
d’Estudis Avançats in Mallorca (2002-2004), the University of Groningen 
(2004-2005) and the University of Cambridge (2005-2009). In 2009, he 
was appointed ICREA Research Professor and joined the ICN2 as leader 
of the Oxide Nanophysics Group. At the ICN2, with the help of an ERC 
Grant, he set up one of the world’s first laboratories of flexoelectricity. 

Prof. Catalan’s scientific interests cover a variety of physical properties 
of oxides, from ferroelelectricity to metal-insulator transitions, and from 
flexoelectricity to domain wall physics, with emphasis on how these 
properties are affected by reduced size.
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HEAD OF ADVANCED AFM PLATFORM

NEUS DOMINGO MARIMÓN 
CSIC Distinguished Researcher

A key experimental facility of the Oxide Nanophysics group is the 
Advanced Atomic Force Microscopy (AFM) Lab, an ICN2 Research 
Platform led by Dr Neus Domingo. She obtained her degree in physics 
and her PhD at the University of Barcelona in 2000 and 2005 respectively. 
Later on, she joined the Istituto di Struttura della Materia (CNR) in Rome, 
Italy (2005-2007). In 2008, she started working at the CIN2 as a Juan 
de la Cierva Researcher and in 2011 she became a member of the ON 
group holding a Ramon y Cajal Research Grant. 

Dr Domingo can count on a strong materials science background, from 
molecular magnetism and nanoparticles to piezo- and ferro-electricity 
and nanoscale electromechanical phenomena, with special emphasis on 
surface science. She considers herself a nanotechnologist and an AFM 
enthusiastic. Her current research interest lies in the field of scanning 
probe microscopy of functional materials and ferroics, and physical 
chemistry of ferroelectric surfaces. 

NEW PROJECTS & MILESTONES

SCIENTIFIC HIGHLIGHTS

Discovery of the photoflexoelectric effect 
and report of its large magnitude in halide 
perovskites, one of the most important 
families of photovoltaic materials at the 
moment. The research is the result of a 
large collaboration involving ICN2, ICMAB 
and several institutions in China. This work, 
first-authored by Longlong Shu (Nanchang 
University) and last-authored by G. Catalan, 
was published in Nature Materials.  

First quantitative measurement of the internal 
mechanical properties of purely ferroelectric 
(non ferroelastic) domain walls, showing that 
they are always softer than the domains 
they separate. We think this work may mark 

the start of a new area of research, namely 
“domain wall nanomechanics”. The paper, first-
authored by Christina Stefani (PhD Student 
at ICN2) and last-authored by G. Catalan, was 
published in Physical Review X. 

PROJECTS

We have obtained two national projects from 
the “Programa Estatal de I+D+i” (250k€+120k€), 
supported by two PhD Student grants from 
the FPI programme, to study the physics of 
oxide membranes and physical chemistry of 
ferroelectric surfaces. Watch this space for 
future progress in this area. 

Remarkably, we have obtained a FET-Open 
Project ranked in the first place of its call, 
in collaboration with several other leading 
research institutes in Europe, in order to study 
topological structures (domain walls etc.) in 
antiferroic materials, including antiferroelectric 
and antiferromagnetic systems. The project, 
called TSAR (Topological Solitons in Antiferroics) 
has been awarded and will start in May 2021.

ADVANCED AFM LAB  

The ON group nanoscale research exploits 
the capabilities of atomic force microscopy to 
measure and map surface properties, including 
electromechanics. Under a piezoresponse 
force microscope, many different physical 
phenomena can lead to measurable 
nanoscale electromechanic responses, making 
quantification of piezoresponse a big deal. 
Progress towards correct quantification of 
piezoelectric responses at the nanoscale in 
semiconductor piezoelectrics have been done 
by calibrating the influence of Schottky barriers 
at the tip sample electromechanical coupling 
(H. Lozano., Nanotechnology 2020). 

AFM studies are complemented with 
synchrotron-based XPS measurements 
to characterize the electrochemistry of 
ferroelectric surfaces under local applied 
electric fields in ambient conditions. Current 
on-going projects and some beam-time at 
CIRCE in July 2020 have allowed us to study the 
dynamics of screening of ferroelectric surfaces 
at the ferroelectric to paraelectric phase 
transition.
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PHONONIC AND PHOTONIC 
NANOSTRUCTURES GROUP

MAIN RESEARCH LINES

 ■ Nanophononics 

 ■ Nanophotonics 

 ■ Nanoscale thermal transport 

 ■ Optomechanics 

 ■ Nanofabrication 

 ■ Nanometrology 

 ■ Oxide-based nanostructures

GROUP MEMBERS

Sotomayor Torres, Clivia Marfa 
ICREA Research Professor and Group 
Leader

Alzina Sureda, Francesc 
Senior Researcher

Arregui Bravo, Guillermo 
Doctoral Student

Asensio Ferrera, Pau 
Visiting TFG Student

Céspedes Urquieta, Francisco 
Doctoral Student

Chávez Angel, Emigdio 
Postdoctoral Researcher

Colombano Sosa, Martín 
Doctoral Student

Djorwe, Philippe 
Postdoctoral Researcher

GROUP LEADER

CLIVIA M. SOTOMAYOR TORRES 
ICREA Research Professor

ICREA Research Prof. Dr Clivia M. Sotomayor Torres was awarded her 
PhD in physics in 1984 by the University of Manchester (UK). She then 
held tenured academic appointments at the University of St. Andrews and 
the University of Glasgow in the UK, before becoming a C4 professor at 
Universität Wuppertal (Germany) in 1996. She was a research professor at 
the Tyndall National Institute, University College Cork (Ireland), from 2004 
to 2008. Since May 2007 she has been an ICREA Research Professor 
based at the Catalan Institute of Nanoscience and Nanotechnology 
(formerly, the ICN). 

She has received awards from the Royal Society of Edinburgh, the Nuffield Foundation and an Amelia 
Earhart Fellowship from Zonta International (USA). In 2020 she was awarded an ERC Advanced Grant 
to lead a five-year project (starting in January 2021) aiming at developing a disruptive technology 
based on phononic interconnects to reduce energy consumption of electronic circuits. 

She is author of over 560 scientific papers, 515 of which are indexed (ORCID, WoS, Researcher 
ID: E-8418-2010), has an h-index of 49 and over 9500 citations. She edited six books on low 
dimensional structures and nanofabrication.

Doty, Heather 
Visiting Professor

Doty, Matthew 
Visiting Professor

El Sachat, Alexandros 
Research Engineer

Eyosias, Gebremeskel 
Internship Student

Florez Peñaloza, Omar Enrique 
Doctoral Student

Francone, Achille Leo 
Postdoctoral Researcher

García Fernández, Pedro David 
Senior Researcher

Gomis Bresco, Jordi 
Postdoctoral Researcher

González Gómez, María 
Visiting Degree Student

Jaramillo Fernández, Juliana 
Senior Postdoctoral Researcher
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She leads a strong team working on phonon 
engineering and is actively engaged in 
European research. She represents the ICN2 
in the Nanoelectronics AENEAS Joint Undertaking 
(Chamber B). 

During 2020 Prof. Sotomayor Torres held the 
following commissions of trust: 

Jumbert Amblás, Gil 
Visiting Master Student

Kehagias, Nikolaos 
Senior Researcher

Maire, Jeremie 
Senior Postdoctoral Researcher

Moya Merino, Carlos 
Visiting Degree Student

Navarro Urriós, Daniel 
Visiting PostDoctoral Researcher

NG, Ryan Cecil 
Postdoctoral Researcher

Peral Guillamón, Ariadna 
Scientific Group Administrator

Pérez Gregorio Busquets, Oriol 
Visiting Degree Student

Pinar Solé, Andrés 
Visiting Master Student

Sledzinska, Marianna 
Research Engineer

Xiao, Peng 
Doctoral Student

 • Coordinator of the EU FET Open project, 
PHENOMEN (All-phononic circuits enabled  
by opto-mechanics) 

 • Member of the Expert Committee for the 
Excellence Strategy of German Universities 

 • Board member of the Danish National 
Research Foundation 

 • ERC panel member 

 • Evaluator for the Ministry of Education of 
Singapore Panel EP5 

 • Member of the AENEAS Scientific Council

 • Member of the University Council,  
University of Ilmenau 

 • Jury member, National Research Prize in 
Physics, Spain

 • Member of the Scientific advisory board  
of Silicon Austria Lab

18
ARTICLES

IF

6.449
MEAN IMPACT FACTOR

12
FUNDED PROJECTS

NEW PROJECTS & MILESTONES

During 2020, the group worked in five EU 
Horizon 2020 projects: 

PHENOMEN, All-phononics circuits enabled by 
opto-mechanics, FET Open project, coordinated 
by Prof. Sotomayor. 

NANOPOLY, Artificial permittivity and permeability 
engineering for future generation sub wavelength 
analogue integrated circuits and systems, FET 
Open project.

TOCHA, Dissipationless topological channels for 
information transfer and quantum metrology, FET 
Proactive project. 

NANOSMART, NANO components for electronic 
SMART wireless Systems, ICT project. 

D-SPA, Diamond-based nanomaterials and 
nanostructures for advanced electronic and 
photonic application, MSCA RISE project.

The group was also involved in two Spanish 
National Plan projects —namely, SIP (Surface 
and interface reshaped phonon propagation 
and phonon coupling to photons) and SMOOTH 
(Optomechanical devices based on self-assembled 
and active materials), with Dr Garcia as PI—, a 
“RIS3CAT Indústries del futur” project PLASTFUN 
(Pilot plant for plastic parts with advanced 
functional surfaces), a regional project SGR, 
an international project La Caixa Foundation 
MISTI Global Seed Fund programme (Controlling 
Thermal Transport in Silicon and 2D Materials 
Nanostructures) with Dr Sledzinska as PI, and 
a project funded by the ICN2 Severo Ochoa 
Technology and Valorisation programme on 
Cooling Photonics, coordinated by Dr Jaramillo.

The Phononic and Photonic Nanostructures 
group achieved important research results 
during 2020, a selection of which is given below. 

1
TECHNOLOGY TRANSFER 

MILESTONE

1
PARTICIPATED 

CONGRESS
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In the field of thermal transport at the 
nanoscale, we demonstrated the crossover 
from ballistic to diffusive regime using scanning 
thermal probe microscopy in suspended 
crystalline graphene layers. In suspended 
polycrystalline MoS2 layers, we showed that 
the thermal transport is determined by the 
size and orientation of the grains, which can 
be used to tune structurally the thermal 
properties. The role of disorder was studied 
in suspended membranes patterned with 
disordered 2-dimensional phononic crystals, 
demonstrating the importance of filling fraction 
and distribution of features to reduce the 
thermal conductivity by, for example, a factor 
of 15% from circular to non-circular disordered 
ones. Our work earned us an invitation to write 
the review 2D Phononic Crystals: Progress and 
Prospects in Hypersound and Thermal Transport 
Engineering, which appeared in Advanced 
Functional Materials. 

In the hot topic of radiative cooling, the group 
reported 14-degree Celsius cooling at ambient 
temperature using the sky as heat reservoir 
and the concept of surface-phonon polaritons. 
This earned Drs J. Jaramillo Fernandez and 
A. Francone a COLLIDER project, to advance 
toward higher TRLs and eventually realise a 
device that could reach the market. The news 
was reported in the La Vanguardia newspaper, 
among other media outlets.

Our research in optomechanics, part of the EU 
FET Open PHENOMEN project, reached new 
heights with the demonstration of genuine 
synchronisation of optomechanical nanobeams 
by mechanical interaction, a result that earned 
the authors mentions in Physics World.

In addition, in collaboration with Dr D. 
Lanzillotti Kimura (CNRS), we obtained the 
generation and detection of acoustic phonons 
in topological cavities, as a first step in our 
experimental research on topological phonons.

11
CONTRIBUTIONS

5
AWARDS

4
OUTREACH IMPACTS

1
BOOK CHAPTER

2
THESES

Visit our website for 
extended information
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PHYSICS AND ENGINEERING OF 
NANODEVICES GROUP

MAIN RESEARCH LINES

 ■ Development of novel nanodevice structures and nanofabrication 
methods to investigate the physical properties of materials at the 
nanoscale and their technological relevance 

 ■ Investigation of topological properties and low energy propagation  
of information in quantum anomalous edge states 

 ■ Spin and thermal transport in two-dimensional systems, including 
topological insulators, graphene and transition metal dichalcogenides 

 ■ Control of the magnetic state of ferromagnetic systems by means of the spin-
orbit interaction and, particularly, the spin Hall and spin galvanic effects 

 ■ Coupling in hybrid magnon-phonon-photon systems

GROUP MEMBERS

Valenzuela, Sergio Osvaldo 
ICREA Research Professor and Group 
Leader

Benítez Moreno, Luis Antonio 
Postdoctoral Researcher

Camosi, Lorenzo 
Postdoctoral Researcher

Costache, Marius Vasile 
Senior Researcher

Fernández Aguirre, Iván 
Doctoral Student

Figueroa García, Adriana Isabel 
Postdoctoral Researcher

Forn Díaz, Pol 
Visiting PostDoctoral Researcher

GROUP LEADER

SERGIO VALENZUELA 
ICREA Research Professor

Sergio Valenzuela obtained his PhD in Physics in 2001 at the Universidad 
de Buenos Aires (Argentina) and held research positions at Harvard 
University and the Massachusetts Institute of Technology (MIT). Since July 
2008 he has been an ICREA Research Professor and leader of the ICN2 
Physics and Engineering of Nanodevices Group. His research is focused 
on the unique properties of materials with nanoscale dimensions, 
motivated by both their intrinsic scientific interest and their potential for 
advanced electronic applications. His work encompasses spintronics, 
quantum computation with superconducting circuits and quantum 
metrology. Together with his collaborators, he has pioneered the use 
of non-local devices to study the spin Hall effect and of thermopiles 
to isolate the magnon drag in ferromagnetic materials, and he has 
implemented novel qubit control and spectroscopy methods.

Prof. Valenzuela was awarded the 2001 Giambiagi prize and the 2009 IUPAP Young Scientist 
Prize in Magnetism for his contributions to the field of spintronics, as well as an ERC Consolidator 
Grant in 2012. He has authored over 70 articles (Nature, Science, Reviews of Modern Physics, Nature 
Materials, Nature Physics, Nature Nanotechnology, Physical Review Letters, among others), four 
patents, and five books or book chapters.

Galceran Vercher, Regina 
Postdoctoral Researcher

Gómez Carbonell, Carmen 
Research Engineer

Jansà Herrero, Roc 
Visiting TFG Student

López Núñez, David 
Visiting Doctoral Student

Martínez Rodríguez, Manel 
Visiting Senior Researcher

Savero Torres, Williams Fernando 
Postdoctoral Researcher

Sierra García, Juan Francisco 
Senior Postdoctoral Researcher

Svetlik, Josef 
Doctoral Student
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11
ARTICLES

IF

14.692
MEAN IMPACT FACTOR

12
FUNDED PROJECTS

NEW PROJECTS & MILESTONES

In 2020 the Physics and Engineering of 
Nanodevices Group (PEN) continued its 
work under the H2020 Graphene Flagship 
programme to develop spintronic applications 
with graphene and related 2D materials. The 
group has experimentally demonstrated 
anisotropic spin relaxation and observed 
tunable spin-to-charge conversion at room 
temperature in graphene caused by spin-
orbit proximity effects from a transition metal 
dichalcogenide. It has also continued making 
progress in exploring the spin properties of 
materials with large spin-orbit interaction 
—in particular, topological insulators grown 
in a dual-chamber molecular beam epitaxial 
(MBE) system—, in developing spin torque 
measurements in topological insulator and 
ferromagnet structures, and in the study of 
proximity effects by ferromagnetic insulators 
and molecules.

Work has also been carried out within the 
context of the new project “Engineering 
the Spin and Thermoelectric Properties 
the Nanostructured Two-Dimensional 
Materials (ENGINE2DM)”, supported by the 
Spanish Ministry of Economy, Industry and 
Competitiveness (MINECO), dedicated to the 
study of the spin Hall effect, of the charge 
and spin transport properties of graphene, of 
the electrical injection and detection of hot 
carriers, and of the spin-to-charge conversion 
efficiency in graphene/metal hybrids.

The group coordinates two European projects 
launched in 2019. The TOCHA project 
(“Dissipationless topological channels for 
information transfer and quantum metrology”, 
FET-PROACTIVE), funded under the Horizon 
2020 EU Research and Development 
Programme, has the ambition of harnessing 
topological concepts for future generation 
of devices and architectures across which 
information can flow with low losses.  

17
CONTRIBUTIONS

4
OUTREACH IMPACTS

4
THESES

1
PARTICIPATED 

CONGRESS

This conceptually simple, yet technologically 
and fundamentally challenging, requirement 
is crucial for the development of technologies 
in fields ranging from information processing 
to quantum communication and metrology. 
In each of these areas, the dissipation of 
information is a key hurdle that leads, for 
example, to unacceptable thermal loads or 
error rates.

The 2DSPINMEM project (Functional 2D 
materials and heterostructures for hybrid 
spintronic-memristive devices, M-ERA) 
explores group-IV monochalcogenides (IV-MCs) 
materials and aims to perform the first ever 
evaluation of their potential as memristors, 
as well as to implement graphene-based 
heterostructures to control graphene spin 
properties by changing the memristive setting 
of the chalcogenides.

The group participates in the SpinTronicFactory 
network to coordinate EU spintronics activities 
and represents the Bellaterra node of the 
Spanish Spintronics Network. In 2019, the 
group has been awarded an ERC Proof of 
Concept and a MIT-LaCaixa Seed Fund, which 
was launched in May 2020.

Visit our website for 
extended information
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SUPRAMOLECULAR NANOCHEMISTRY 
AND MATERIALS GROUP

MAIN RESEARCH LINES

 ■ Metal-organic frameworks (MOFs), covalent-organic frameworks (COFs) 
and metal-organic polyhedra (MOPs) 

 ■ Functional delivery systems

GROUP MEMBERS

Maspoch Comamala, Daniel 
ICREA Research Professor and Group 
Leader

Amin, Sharad 
Visiting Doctoral Student

Balcerzak, Mateusz 
Fellowship Postdoctoral Researcher

Boix i Soler, Gerard 
Doctoral Student

Broto Ribas, Anna 
Research Assistant

Cano Sarabia, Antonia 
Senior Researcher

Carné Sánchez, Arnau 
Senior Postdoctoral Researcher

Coldea, Pau Florín 
Visiting Doctoral Student

Colomina De Frias, Sergi 
Visiting Degree Student

Cortés Martínez, Alba 
Visiting Degree Student

García Jimeno, Sonia 
Postdoctoral Researcher

Gómez Navascués, Leyre 
Postdoctoral Researcher

González Romero, Carlos 
Visiting Degree Student

Grancha Marco, Thais María 
Postdoctoral Researcher

GROUP LEADER

DANIEL MASPOCH 
ICREA Research Professor

Dr Daniel Maspoch is a chemist who has always maintained a rewarding 
balance between fundamental and applied research, making pioneering 
contributions to the fields of porous metal-organic frameworks (MOFs), 
covalent-organic frameworks (COFs), metal-organic polyhedra (MOPs) 
and delivery systems. His scientific career began with a degree in 
chemistry from the Universitat de Girona, followed by a PhD in Materials 
Science from the Universitat Autònoma de Barcelona and the Institut 
de Ciència de Materials de Barcelona. He then spent two years at the 
Northwestern University (Illinois, US) as a postdoctoral fellow in the group 
led by Prof. Chad A. Mirkin. He has been an ICREA research professor 
and group leader at the ICN2 since September 2011.

Gutiérrez Gómez, María Susana 
Visiting Researcher

Hernández López, Laura 
Doctoral Student

Imaz, Inhar 
Senior Researcher

Khobotov Bakishev, Akim 
Doctoral Student

Liu, Yang 
Fellowship Doctoral Student

Martínez Esaín, Jordi 
Postdoctoral Researcher

Ortín Rubio, Borja 
Research Assistant

Rodríguez Vidal, Silvia 
Visiting Senior Researcher

Ruiz Relaño, Sara 
Visiting Degree Student

Sanmartí Espinal, Marta 
Laboratory Technician

Suárez del Pino, José Antonio 
Technician

Torabi Goodarzi, Mehdi 
Research Assistant

Turitich Cantero, Libni Mariot 
Fellowship Doctoral Student

Varela Andrés, María Carolina 
Visiting Master Student

Yang, Yunhui 
Fellowship Doctoral Student

Han, Xu 
Fellowship Doctoral Student
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In 2014 and 2019, Prof. Maspoch was awarded 
a prestigious ERC Consolidator Grant and a ERC 
Proof-of-Concept Grant, respectively. In 2015 he 
received the Marcial Moreno Mas Lectureship 
award, and earlier this year (2020) he received 
the Research Excellence Award from the Spanish 
Royal Society of Chemistry. He has authored 157 
papers and six book chapters. 

Several technologies and materials developed 
under his leadership are currently being used 
by companies with products on the market. 
In total, Prof. Maspoch has signed 22 research 
contracts with private companies and filed 
11 patents, four of which have been licensed. 
He has also signed four technology transfer 
contracts that have given rise to different 
product families, such as LuctaCaps® and 
Fungipol@CP. Most recently, he has co-founded 
the spin-off Ahead Therapeutics S.L.

14
ARTICLES

IF

10.844 
MEAN IMPACT FACTOR

10
FUNDED PROJECTS

1
TECHNOLOGY TRANSFER 

MILESTONE

Visit our website for 
extended information

NEW PROJECTS & MILESTONES

In 2020 the projects Hybead, supported by 
the ERC under its Proof-of-Concept Grant, 
and InanoMOF, ERC Consolidator Grant, came 
to an end. These projects have allowed 
the development of composites combining 
MOFs and metal nanoparticles for several 
applications, including advanced adsorbents 
for water purification. The group has also 
continued working on the European Genesis 
project, which is focused on the development 
of MOF-based membranes for CO2 capture. 
Similarly, advances in the national MOP3 project 
have allowed the use of MOPs for developing 
new separation and porous materials. In 
addition, progress in the Meta2nol project, 
supported by the Ramon Areces Foundation, 
has led to the synthesis of efficient MOF-based 
catalysts for CO2 conversion.

On the other hand, during 2020 the group has 
started four new projects. The first, SensMOF, is 
supported by the BIST under its Ignite Seeding 
Phase programme, which aims to develop 
optical sensors using homochiral MOFs for 
the detection of enantiomeric drugs. Two 
other projects, POSE and ESENS-MOP, funded 
through the Spanish Ministry of Science, 
Innovation and Universities and the ICN2-SO 
Seed Funding Programme, respectively, focus on 
the detection of pollutants integrating MOPs 
in optical sensors. The fourth project, Water 
Purification method, funded by ICN2-SO under 
the Technology Valorisation Programme aims to 
bring the MOF-based composite adsorbents 
for water purification to the market.

The group has also continued to collaborate 
with companies to bring customised micro- and 
nanoencapsulation technologies to the market, 
working in parallel with different entities. It 
has also been involved in the spin-off Ahead 
Therapeutics S.L., devoted to the validation of a 
liposome-based platform for the treatment of 
autoimmune diseases.

2
CONTRIBUTIONS

4
AWARDS

1
COURSE

1
THESIS
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MAIN RESEARCH LINES

 ■ Theoretical research on quantum transport phenomena in topological 
quantum matter (topological insulators, Weyl semimetals)

 ■ Spin dynamics and entanglement properties in Dirac matter (graphene, 
two-dimensional materials) and van der Waals heterostructures

 ■ Molecular dynamics, thermal transport properties and thermoelectricity 
in nanomaterials of interest for microelectronics (amorphous graphene 
and boron nitride)

 ■ Predictive modelling and multiscale numerical simulation of complex 
nanomaterials and quantum nanodevices

GROUP MEMBERS

Roche, Stephan 
ICREA Research Professor and Group 
Leader

Antidormi, Aleandro 
Senior Postdoctoral Researcher

Canonico Armas, Luis Manuel 
Postdoctoral Researcher

Cummings, Aron William 
Senior Researcher 

De Moraes Araujo, Bruna Gabrielly 
Doctoral Student

García Aguilar, Jose Hugo 
Postdoctoral Researcher

Pérez Piskunow, Pablo Matías 
Senior Postdoctoral Researcher

Vila Tusell, Marc 
Postdoctoral Researcher

THEORETICAL AND COMPUTATIONAL 
NANOSCIENCE GROUP

GROUP LEADER

STEPHAN ROCHE 
ICREA Research Professor

Prof. Stephan Roche is a theoretician with more than 25 years’ 
experience in the study of transport theory in low-dimensional systems, 
including graphene, carbon nanotubes, semiconducting nanowires, 
organic materials and topological insulators.

He has published more than 250 papers in journals such as Nature, 
Review of Modern Physics, Nature Physics, Nano Letters and Physical 
Review Letters and he is the co-author of the book titled “Introduction 
to Graphene-Based Nanomaterials: From Electronic Structure to Quantum 
Transport” (Cambridge University Press, 2020-second edition). 

He received the qualification to supervise PhD students from the Université Joseph Fourier 
(Grenoble, France) in 2004, and since then he has supervised more than ten PhD students and 
about 25 postdoctoral researchers in France, Germany and Spain. In 2009 Prof. Roche was 
awarded the Friedrich Wilhelm Bessel Research Award by the Alexander Von-Humboldt Foundation 
(Germany) and, since 2011, he has been actively involved in the European Graphene Flagship 
project as deputy leader of the Spintronics Work Package (WP). He is serving as leader of this WP 
since April 2020 and will continue until March 2023. He is also Division Leader of the Graphene 
Flagship.

NEW PROJECTS & MILESTONES

In 2020 the group published the following 
relevant works: 

Canted Spin Texture and Quantum Spin 
Hall Effect in WTe2

Together with the Center for Advanced 2D 
Materials from the National University of 
Singapore and the University of Grenoble 
Alpes (France), we have studied the 
transport properties of semimetal material 
(tungsten ditelluride monolayer, WTe2), and 
have predicted unique features of a low-
symmetry structural phase of the tungsten 
ditelluride (WTe2) monolayer – a material 

of the transition metal dichalcogenide 
family – which suggests alternative ways to 
manipulate spin information. Our quantum 
transport simulations and modelling show 
that the structure of this material leads to 
an unconventional quantum spin Hall (QSH) 
effect, a mechanism which has been confirmed 
by two experimental groups in the US and 
Australia following our theory. These results 
are relevant to the development of new 
nanodevices based on all-electrical spin 
control.
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Blue emission at atomically sharp 1D 
heterojunctions between graphene and 
h-BN

In collaboration with various research 
groups in Korea, we have discovered that 
atomically sharp heterojunctions in lateral 
two-dimensional heterostructures can provide 
the narrowest one-dimensional functionalities 
driven by unusual interfacial electronic states. 
For instance, the highly controlled growth of 
patchworks of graphene and hexagonal boron 
nitride (h-BN) would be a potential platform 
to explore unknown electronic, thermal, spin 
or optoelectronic property. However, to date, 
the possible emergence of physical properties 
and functionalities monitored by the interfaces 
between metallic graphene and insulating 
h-BN remains largely unexplored. In this new 
work, we demonstrated a blue emitting atomic-
resolved heterojunction between graphene and 
h-BN. Such emission is tentatively attributed 
to localized energy states formed at the 
disordered boundaries of h-BN and graphene. 
The weak blue emission at the heterojunctions 
in simple in-plane heterostructures of 
h-BN and graphene can be enhanced by 
increasing the density of the interface in 
graphene quantum dots array embedded 
in the h-BN monolayer. This work suggests 
that the narrowest, atomically resolved 
heterojunctions of in-plane two-dimensional 
heterostructures provide a future playground 
for optoelectronics.

16
ARTICLES

IF

12.291
MEAN IMPACT FACTOR

10
FUNDED PROJECTS

11
CONTRIBUTIONS

Emergence of intraparticle entanglement 
and time-varying violation of Bell’s 
inequality in Dirac matter

We have discovered the emergence and 
dynamics of intraparticle entanglement in 
massless Dirac fermions. This entanglement, 
generated by spin-orbit coupling, arises 
between the spin and sublattice pseudospin 
of electrons in graphene. The entanglement 
is a complex dynamic quantity but is generally 
large and independent of the initial state. 
Its time dependence implies a dynamical 
violation of a Bell inequality, while its 
magnitude indicates that a large intraparticle 
entanglement is a general feature of graphene 
on a substrate. These features are also 
expected to impact entanglement between 
pairs of particles, and may be detectable 
in experiments that combine Cooper pair 
splitting with nonlocal measurements of spin-
spin correlation in mesoscopic devices based 
on Dirac materials.

Ultralow-dielectric-constant amorphous 
boron nitride

In collaboration with the Ulsan National Institute 
of Science and Technology (UNIST, Republic of 
Korea) and the Samsung Advanced Institute of 
Technology (SAIT), we have reported in Nature 
the first synthesis of a thin film of amorphous 
Boron Nitride (a-BN) showing extremely low 
dielectric characteristics, high breakdown 
voltage and likely superior metal barrier 
properties, which represents a significant 
achievement for future electronics. 

More specifically, a-BN as thin as 3 nm was 
synthesized on a silicon substrate (using low 
temperature inductively coupled plasma-
chemical vapour deposition, ICP-CVD), 
which showed an exceptionally low dielectric 
constant of 1.78 at 100 kHz.  

Tests of the diffusion barrier properties of 
this amorphous material, conducted in very 
harsh conditions, have also demonstrated 
that it is able to prevent metal atom migration 
from the interconnects into the insulator. 
Together with a high breakdown voltage, these 
characteristics makes a-BN very attractive for 
practical electronic applications.

To explain the correlation between the 
structural and morphological properties and 
the dielectric response of the a-BN film, our 
group has performed atomistic calculations 
on samples of a-BN generated “in silico”. By 
means of classical molecular dynamics, the 
chemical vapour deposition (CVD) method 
employed experimentally was simulated 
to build an a-BN film on Si having similar 
dimensions as the fabricated one. Ultimately, 
the calculations helped identifying the key 
factors for the excellent performances of a-BN: 
the nonpolar character of the BN bonds and 
the lack of order preventing dipoles alignment. 
The results of this simulation have contributed 
to understanding the structural morphology 
of this amorphous material as well as to 
explaining its superior dielectric performance.
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THEORY AND SIMULATION GROUP

GROUP MEMBERS

Ordejón Rontomé, Pablo Jesús 
Distinguished Researcher, Group Leader 
and Director

Achilli, Simona, Postdoctoral Researcher

Akhtar, Arsalan, Doctoral Student

Alonso Pruneda, José Miguel,  
CSIC Tenured Scientist

Canadell Casanova, Enric,  
Visiting Senior Researcher

Csire, Gabor, Postdoctoral Researcher

Cuadrado Del Burgo, Ramón, 
Postdoctoral Researcher

De Freitas Martins, Ernane,  
Postdoctoral Researcher

Dieguez Lopez, Oswaldo,  
Visiting Professor

Escartín Esteban, José María,  
Senior Siesta Developer

Espinet Torrescassana, Andreu,  
Visiting TFG Student

Farris, Roberta, Research Assistant

Febrer Calabozo, Pol, Doctoral Student

Grillet, Corentin,  
Senior Postdoctoral Researcher

MAIN RESEARCH LINES

 ■ Development of theoretical methods, numerical algorithms  
and simulation tools for atomic-scale simulations:  
towards massive HPC facilities

 ■ Computational tools: SIESTA development and its connection with other 
codes and computational infrastructures like AiiDA

 ■ First-principles simulations at the nanoscale

 ■ Physical properties and chemical processes in materials

GROUP LEADER

PABLO ORDEJÓN 
Distinguished Researcher, Group Leader and Director

Prof. Pablo Ordejón earned his degree in physics (1987) and his PhD 
in science (1992) at the Universidad Autónoma de Madrid. He worked 
as a postdoctoral researcher at the University of Illinois at Urbana-
Champaign (USA) from 1992 to 1995 and as assistant professor at 
the Universidad de Oviedo from 1995 to 1999. In 1999, he obtained 
a research staff position at the Institut de Ciència de Materials de 
Barcelona of the Consejo Superior de Investigaciones Científicas (CSIC). 
In 2007 he moved to the former CIN2 (now ICN2) as the leader of the 
Theory and Simulation Group, where he is currently a CSIC Research 
Professor. Since July 2012 he has served as Director of the ICN2. 

He has published more than 210 scientific articles, which have received over 30,000 citations 
(h-index of 59). He was co-editor of EPL (formerly Euro Physics Letters) from 2010 to 2015, and is 
member of the Editorial Boards of the Physica Status Solidi journals since 2004 and Nanomaterials 
since 2018. 

He, Xu, Postdoctoral Researcher

Jia, Jiahui, Visiting Doctoral Student

Juan Innocente, Dilson,  
Research Assistant

Lebedeva, Irina,  
Postdoctoral Researcher

Medondjio, Linda-Sheila,  
Doctoral Student

Mehrotra, Verun,  
Visiting Degree Student

Olvera Cabrera, Daniel,  
Postdoctoral Researcher

Pilo Gonzalez, Jorge,  
Fellowship Postdoctoral Researcher

Ruiz Ferrando, Andrea,  
Fellowship Master Student

Silva Oelker, Gerardo Andrés,  
Fellowship Professor

Wittemeier, Nils, Doctoral Student

You, Jinxuan, Visiting Doctoral Student

Zanolli, Zeila,  
Senior Postdoctoral Researcher
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He oversaw the Condensed Matter Physics 
subject area of the Physics Panel of the Spanish 
National Evaluation and Foresight Agency (ANEP) 
from 2003 to 2006, and was the head of the 
Physics and Engineering Panel of the Access 
Committee to the Spanish Supercomputing 
Network from 2005 to 2011. He became a 
fellow of the American Physical Society in 2005, 
and received the Narcís Monturiol medal from 
the Catalan Government in 2018. 

His research is focused on the development 
of efficient methods for electronic structure 
calculations in large and complex systems, 
with contributions to the development 
of techniques for large-scale atomistic 
simulations based on first-principles methods 
such as SIESTA. He has also been involved in 
the study of the fundamental properties of 
materials at the atomistic level. His current 
interests include electronic transport in 
nanoscale devices and electronic processes 
at surfaces and 2D materials, among many 
others. He maintains frequent collaborations 
with industrial laboratories on the simulation 
of material processes at the atomic level. He is 
a co-founder of the spinoff company SIMUNE.
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(GinestraTM), via the SimPhony infrastructure 
for semantic interoperability and ontologies, 
powered by the AiiDA workflow engine, and 
its data-on-demand capabilities and apps 
interface. 

NFFAEurope (www.nffa.eu), a project funded 
under the H2020-INFRAIA-2014-2015 call 
“Integrating and opening existing national 
and regional research infrastructures of 
European interest”. The NFFA (Nanoscience 
Foundries and Fine Analysis) is a platform for 
interdisciplinary research at the nanoscale, 
in which our group participates as an 
“installation” offering computational support 
for experimental users’ projects. During 2020, 
a new proposal submitted to continue the 
activities of NFFA for a new 5-year period 
was approved by the EC, and therefore the 
group will continue providing services to 
transnational users during the next years.

Besides, we continue with our work within 
the project financed by the Spanish Ministry 
(PGC2018-096955-B-C43), entitled “SIESTA 
and its interoperability for new challenges in 
atomistic simulations”, and have joined two 
other national projects led by experimental 
groups of ICN2, to provide theoretical support: 
project “SURFER: Química Física de Superficies 
Ferroelectricas” (PI: Neus Domingo, ref. PID2019-
109931GB-I00), and Project “STEAMY: STeering 
hEAt flow in layered Material sYstems” (PI: Klaas 
Tielrooij, ref. PID2019-111673GB-I00).

The group has participated in two important 
articles describing the current status and 
latest developments of SIESTA and ABINIT, 
two of the most commonly used open-source 
Density Functional Theory codes for the 
determination of materials properties from 
first principles, publised in a special issue of 
the Journal of Chemical Physics in 2020. 

NEW PROJECTS & MILESTONES

The Theory and Simulation group has 
continued focusing much of its efforts on 
three flagship H2020 projects:

MaX (Materials design at the eXascale -  
www.max-centre.eu), one of the eight 
European Centres of Excellence in high-
performance computing (HPC) Applications 
supported by the EU under its H2020 
e-infrastructure funding programme. 
MaX supports developers and end users 
of advanced applications for materials 
simulations, design and discovery, and works 
at the frontiers of current and future HPC 
technologies. It brings together leading 
developers and users of materials applications, 
together with top experts in HPC. After a first 
period of three years (2015-2018), the grant 
was renewed for the 2018-2021 term, with an 
increased budget and the incorporation of 
new groups and codes to the team. 

Work during this year has been concentrated 
in adapting SIESTA for its execution in GPU-
accelerated architectures. These will be the 
building blocks of the coming European 
pre-Exascale supercomputers financed by the 
European High-Performance Computing Joint 
Undertaking (EuroHPC JU), which are currently 
being commissioned in three HPC centers (BSC 
in Spain, CINECA in Italy and CSC in Finland).

INTERSECT (www.intersect-project.eu), a 
project focused on integrating materials 
simulation codes into an industry-class 
package for the design of electronic 
devices. The resulting IM2D framework —an 
interoperable material-to-device simulation 
platform— will integrate some of the most 
used open-source materials modelling codes 
(Quantum ESPRESSO and SIESTA) with models 
and modelling software for emerging devices 
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The T&S group at ICN2 and the RMIT are 
currently sharing one PhD student and one 
Postdoctoral Researcher to carry out this 
collaboration. Additionally, Prof. Ordejón 
is working together with Dr. Alberto García 
(ICMAB) on the application of these techniques 
for the development of materials for batteries, 
within the EU-H2020 project BIG-MAP  
(https://www.big-map.eu).

Important efforts have also been devoted 
to two topics in which the group has made 
important contributions during the last years: 
understanding electronic instabilities in 
materials showing Charge Density Waves, and 
the physics of 2D materials (and, in particular, 
Transition Metal Dichalcogenides and 
nanostructured graphene).

Finally, two new research lines launched in 
2019 have matured and started to produce 
significant results in 2020. The first one is the 
study of superconducting materials, and in 
particular the interplay with spin-orbit effects 
and proximity effects, a line brought to the 
group by Dr. Gabor Csire (ProBIST COFUND 
Postdoctoral Researcher in our group) that has 
produced a significant number of publications 
in 2020. Dr. Csire is adapting his methodology 
to SIESTA, which will soon be able to tackle 
superconductivity in systems with strong 
spin-orbit coupling and in non-homogeneous 
materials. The second is the development 
and application of a methodology to study 
the chemical processes taking place at the 
interface between electrified surfaces and 
liquid electrolytes. This will open the way 
to study, for the first time, electrochemical 
processes in which a potential is applied to 
the electrodes, from first-principles and with 
atomic detail, allowing the study of problems 
related to electrochemistry, batteries, 
electrocatalysis, photocatalysis, corrosion, 
etc. Prof. Pablo Ordejón, who is leading 
this research line, was invited to present 
preliminary results at the 2020 March Meeting 
of the American Physical Society. This work has 
led to a new collaboration of the Theory and 
Simulation group with Prof. Ivan Cole, from the 
RMIT (Melbourne, Australia), a world leader 
in the theoretical and experimental study of 
corrosion in materials and on the development 
of corrosion inhibitors. 

3
PARTICIPATED 
CONGRESSES

1
COURSE

Visit our website for 
extended information
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MAIN RESEARCH LINES

 ■ Heat and charge transport in nanoscale systems 

 ■ Ultrafast optics and optoelectronics 

 ■ Nonlinear optical phenomena 

 ■ Detection and harvesting of light 

 ■ Terahertz technologies 

 ■ Nanofabrication of systems based on 2D materials

GROUP MEMBERS

Tielrooij, Klaas-Jan 
Junior Group Leader

Block, Alexander 
Postdoctoral Researcher

Farris, Roberta 
Postdoctoral Researcher

Mehew, Jake Dudley 
Postdoctoral Researcher

Saleta Reig, David 
Doctoral Student

Varghese, Sebin 
Doctoral Student

Zhang, Jihong 
Fellowship Professor

ULTRAFAST DYNAMICS IN 
NANOSCALE SYSTEMS GROUP

GROUP LEADER

KLAAS-JAN TIELROOIJ 
Junior Group Leader

Klaas-Jan Tielrooij is Junior Group Leader at the ICN2 since October 
2018, heading the Ultrafast Dynamics in Nanoscale Systems group. 
Between 2018 and 2020, he was Visiting Professor at the Graduate 
School of Excellence Material Science in Mainz (Germany). Before joining 
the ICN2, he was a research fellow at the Institute of Photonic Sciences 
(ICFO). He obtained his Ph.D. from the University of Amsterdam (the 
Netherlands) in December 2010 with a thesis that was awarded the FOM 
Physics Thesis Prize 2011. He was awarded an ERC Starting Grant in 2018, 
and a Ramon y Cajal Fellowship in 2019. 

Dr Tielrooij has authored more than 45 peer-reviewed publications, 18 of which in Nature and 
Science and family, and around 6,000 citations. His H-index is currently 29 (10 years after Ph.D.)

NEW PROJECTS & MILESTONES

The main goal of the recently established 
(October 2018) Ultrafast Dynamics in 
Nanoscale Systems Group is to probe, 
understand and exploit ultrafast phenomena 
that take place at the nanoscale. These 
phenomena have far-reaching implications 
in terms of material and system properties, 
as well as technological applications in fields 
such as thermal management, light harvesting, 
photodetection, data communication and 
quantum technologies.

Currently, one of the main material systems 
under investigation is that of two-dimensional, 
layered materials and hybrid van der Waals 
heterostructures. In particular, the group 
studies the exciting interplay between 
different carriers of energy/heat/information 
in these systems, such as photons, electrons, 
phonons, spins and other (quasi-)particles.

Since the group was established only recently, 
many efforts have been put into setting up 
the laboratory, which is now fully operational 
and generating data! Meanwhile, the group 
has expanded significantly during 2020, with 
several new PhD students, postdocs and 
undergraduate students joining it.

A significant effort of the research in the 
group takes place within the framework of the 
ERC Starting Grant project CUHL (Controlling 
Ultrafast Heat in Layered materials), which was 
awarded to Dr. Tielrooij at the end of 2018. 
The group also led the BIST Ignite project 
2DNanoHeat (awarded in March 2018) on 
heat transport in novel quantum materials, 
including topological insulators, which is now 
an ongoing collaboration between various 
ICN2 groups and ICFO. In 2020, the group was 
awarded a project by the Spanish Ministry of 
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Science, STEAMY, which is a joint experimental-
computational effort towards understanding 
and steering heat flow in 2D materials. 

During 2019 and 2020, the group has been 
working on several projects related to 
nonlinear optics in the terahertz (THz) regime, 
using 2D materials. As part of this research, 
the group was granted several beamtimes at 
the TELBE facility of the Helmholtz-Zentrum 
Dresden-Rossendorf (Germany).

In 2020, the group started a new collaborative 
project with IFAE, 2DetMIPs, funded via a 
BIST Ignite award, which has the aim to use 
2D materials for the detection of minimum-
ionizing particles in high-energy physics 
experiments.

3
ARTICLES

IF

10.843
MEAN IMPACT FACTOR

3
FUNDED PROJECTS

1
PARTICIPATED 

CONGRESS

5
CONTRIBUTIONS

Visit our website for 
extended information
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RESEARCH SUPPORT DIVISION

Research at the ICN2 is assisted by the Research Support Division, a centralised 
infrastructure that provides shared access to specialised equipment, services 
and expertise. It offers ICN2 research groups and neighbouring centres a broad 
range of advanced services for the development of new methods, materials and 
instruments, and in doing so it fosters multidisciplinary collaborations within 
the institute and beyond. Led by Dr Gustavo Ceballos, the division is made up 
of three Research Support Units and a series of Core Research Facilities. It is 
staffed with highly-qualified scientists and technicians with diverse skillsets, who 
bring added value to the ICN2 and all of its research groups.

RESEARCH SUPPORT UNITS 

Led by scientists with extensive research experience, the units develop novel 
experimental equipment, setups and techniques. Their combined expertise enables 
the ICN2 research groups to conduct experiments at the frontier of science in a way 
that would not be possible without specialised support. 

 ■ Electron Microscopy Unit  p.146

 ■ Instrumentation Unit  p.150 

 ■ Nanomaterials Growth Unit  p.152 

CORE RESEARCH FACILITIES 

The Core Research Facilities constitute a body of specialised equipment, technologies 
and services. Very much service-oriented, these facilities are run by highly-qualified 
personnel and allow ICN2 scientists to efficiently and cost-effectively meet their 
ambitious research goals. 

 ■ Biolab Facility  p.156

 ■ Mechanical Workshop Facility  p.158

 ■ Molecular Spectroscopy and Optical Microscopy Facility  p.159

 ■ Nanofabrication Facility  p.160 

 ■ Photoemission Spectroscopy (XPS&UPS) Facility  p.162

 ■ X-Ray Diffraction Facility  p.164
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ELECTRON MICROSCOPY UNIT

MAIN RESEARCH LINES

 ■ Use of electron microscopy techniques for nanoscience and 
nanotechnology research and applications 

 ■ Scientific-technical support for both internal ICN2 research groups and 
external scientists and companies 

 ■ Study of the structure and chemistry of functional carbon nanotubes and 
graphene 

 ■ Exploration of 2D layered inorganic nanotube systems 

 ■ Electron microscopy studies of the interaction of nanomaterials and 
biological entities

UNIT MEMBERS

Ballesteros Pérez, Belén 
Unit Leader

Belarre Triviño, Francisco Javier 
Specialist Technician

Rosado Iglesias, Marcos 
Specialist Technician

Monsó Ramon, Guillem 
Visiting Degree Student

Sergi Valero 
Visiting Degree Student

UNIT LEADER

BELÉN BALLESTEROS 
Unit Leader

Dr Belén Ballesteros earned her degree in chemistry with honours at 
the Universitat Autònoma de Barcelona (UAB) in 2001, going on to obtain 
her PhD in 2006 at the Institut de Ciència de Materials de Barcelona 
(ICMAB-CSIC). 

During her doctoral studies, she undertook research stays at various 
European universities, including the Universiteit Twente (Netherlands), 
Universitetet i Oslo (Norway), University of St Andrews (UK) and Universidad 
de la Laguna (Spain). In July 2006 she got a postdoctoral research 
position at the University of Oxford, where she worked in electron 
microscopy imaging and analysis of carbon nanotubes, inorganic 
nanotubes and related materials. She has been the head of the Electron 
Microscopy Unit at the ICN2 since April 2009. 

Dr Ballesteros has authored 81 peer-reviewed articles with over 1800 citations.

NEW PROJECTS & MILESTONES

The electron microscopy unit focuses on the 
use of electron microscopy techniques for 
Nanoscience and Nanotechnology research 
and applications. The Unit’s main objective is 
to provide scientific-technical support to the 
ICN2 Research Groups and to other research 
centres and companies, as well as to develop 
and implement novel techniques. 

During 2020 the METCAM-FIB project was 
granted. Led by the ICN2, it aims to acquire 
a double aberration corrected transmission 
electron microscope with monochromator 
and a focused ion beam. This equipment will 
be integrated in the Electron Microscopy Unit 
during 2021, thus improving the electron 
microscopy facilities offered to our scientific 
community. 

Dr Ballesteros was granted the To the Mothers 
in Science Award by the BIST, aimed to support 
women leadership in science. Moreover, 
she secured a permanent position as a CSIC 
Research Scientist. 

Besides continuing their daily fundamental 
activities, during 2020 the members of the 
Unit were involved in the organization of the 
second edition of the ICN2 ArtMeetsNano Image 
Contest. The aim of this initiative, in which 
microscopy imaging plays an important role, is 
to engage the ICN2 community in connecting 
art and science.

In 2020 the Unit hosted Guillem Monsó, a 
student at the UAB who carried out his TFG 
project (Bachelor’s degree thesis) together 
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7
ARTICLES

IF

7.485
MEAN IMPACT FACTOR

5
FUNDED PROJECTS

1
COURSE

with a new member of the group, Sergi Valero, 
a visiting undergraduate student from the 
UAB. On the other hand, Francisco Belarre 
joined for a secondment the Microsoft Delft 
Quantum Lab in The Netherlands to improve 
his skills in Focused Ion Beam (FIB) sample 
preparation.

As in previous years, the team actively 
participated in the BIST Winter School on 
Microscopy and Imaging Sciences, which is part 
of the BIST-UPF Master of Multidisciplinary 
Research in Experimental Sciences. Moreover, 
the Unit participated in the outreach activities 
organised at the ICN2, such as the Bojos per la 
Física programme. 

The Unit devoted efforts to the NFFA-Europe 
infrastructure project, providing access to 
the ICN2 electron microscopy facilities to a 
number of researchers from other institutions. 

Research-wise, the Electron Microscopy Unit 
continued to focus on the study of functional 
carbon nanomaterials for biomedical 
applications and the characterisation of single-
layered inorganic nanotubes. For instance, 
we studied carbon nanocapsules filled with 
metals that can be turned into radioactive 
isotopes via neutron irradiation, which were 
shown to be effective for in-vivo imaging and 
tumour radiotherapy.

5
OUTREACH IMPACTS

2
AWARDS

Visit our website for 
extended information
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INSTRUMENTATION UNIT

MAIN ACTIVITIES

 ■ Design, development and improvement of advanced precision 
instrumentation 

 ■ Modification of commercial instrumentation to match particular 
experimental requirements

 ■ Scientific computing 

 ■ Data acquisition 

 ■ 3D-CAD design of precision devices 

 ■ Vacuum technology (HV, UHV) 

 ■ Cryogenics

UNIT MEMBERS

Ceballos Mago, Gustavo 
Head of Research Support Division and 
Unit Leader

Maymó i Camos, Marc 
Research Engineer

1
ARTICLE
IF: 14.588

UNIT LEADER

GUSTAVO CEBALLOS 
Head of Research Support Division and Unit Leader

Dr Gustavo Ceballos earned his degree in Chemistry at the Universidad 
Central de Venezuela in 1989. He obtained his PhD in 1996 at the 
Institut für Physikalische und Theoretische Chemie der Universität Bonn 
(Germany). In 1997 he moved to the Institut für Experimentalphysik 
der Freie Universität Berlin to complete his postdoctoral studies, and 
between 2001 and 2002 he worked in the Low-Temperature Scanning 
Tunnelling Microscopy Group at the Fritz Haber Institute of the Max 
Planck Society, also in Berlin. From 2002 to 2006 he was a research 
scientist in the XSTM and Low-Temperature STM of Nanostructures 
Division at the Laboratorio Nazionale TASC-INFM (Trieste, Italy). In 2006 he 
joined the then ICN as a senior scientist and later he created the ICN2 
Instrumentation Unit. He participates actively in the research led by the 
ICN2 Atomic Manipulation and Spectroscopy Group. 

Throughout his career, Dr Ceballos has provided important modifications to existing instruments 
or experimental setups and has developed new ones to meet the needs of the new experiments 
he has devised.

NEW PROJECTS & MILESTONES

The unit provides scientific and technical 
assistance in applied physics, precision 
instrumentation, microengineering, 
nanotechnology, scientific computing and 
3D-design of precision devices. Its main goal 
is to help address challenging instrumentation 
requirements in both basic and applied 
research. In 2020, the unit developed several 
novel setups to enable new experiments in 
the fields of magnetometry, spectroscopy, 
synthesis of nanomaterials, photovoltaics and 
bio-sensing. 

The unit also participated in dissemination 
activities, contributing its expertise to design 
and build prototypes and technology demos.

Visit our website for 
extended information
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NANOMATERIALS GROWTH UNIT

MAIN RESEARCH LINES

 ■ Pulsed laser deposition of epitaxial thin films and free-standing 
membranes of different materials (mainly oxides), looking at strain 
and relaxation mechanisms, and the microstructural and functional 
properties (metal-insulating transitions, ferroelectric, ferromagnetic, 
oxide ionic conducting, thermoelectric, transparent conducting, resistive 
switching, etc.) 

 ■ MOCVD growth of 2D layers of transition metal dichalcogenides 

 ■ Structural characterisation by RHEED and advanced XRD and high 
temperature electronic transport properties. Surface composition 
segregation and its effect on oxygen surface exchange kinetics and ageing 
phenomena 

 ■ Fundamental aspects of interfacial phenomena in layered oxide materials 
and multilayers for their use as components in ionic and protonic solid 
oxide fuel cells (SOFCs) 

 ■ Accurate structural characterization of epitaxial thin films making use 
of advanced X-ray diffraction techniques (reciprocal space mapping 
under non-ambient conditions and external stimuli: gas change, voltage, 
illumination)

UNIT MEMBERS

Santiso López, José 
CSIC Tenured Scientist and Unit Leader

Caicedo Roque, José Manuel 
Research Engineer

Crespo Villanueva, Adrián 
Visiting Doctoral Student (ICMAB)

Rodríguez, Laura 
PhD student

UNIT LEADER

JOSÉ SANTISO 
CSIC Tenured Scientist

Dr José Santiso earned his degree in Physics at the Universitat Autònoma 
de Barcelona (UAB) in 1988, later obtaining his PhD from the Universitat 
de Barcelona (UB) in 1993. 

After his doctoral studies, he worked as a visiting scientist at Cambridge 
University (UK) from 1994 to 1996. He then joined the Institut de Ciència 
de Materials de Barcelona (ICMAB) as a research associate and became a 
CSIC tenured scientist in 2002. In 2007 he moved to the former CIN2 as 
the leader of the Pulsed Laser Deposition and Nanoionics Group, which 
later became the ICN2 Nanomaterials Growth Unit. 

In 2012 he received the Somiya Award from the International Union of Materials Research Society 
(IUMRS) for his contributions to solid state ionics. He completed several stays at different 
laboratories: in 2014 he joined for three months the International Institute for Carbon-Neutral 
Research (I²CNER, Kyushu University) thanks to a grant from the Japan Society for the Promotion 
of Science; in 2015 stayed at the Massachusetts Institute of Technology (USA) for a three-month 
period; and between 2018 and 2019 he joined for a few months the Universidad Técnica Federico 
Santamaría in Valparaíso (Chile). Dr Santiso has authored more than 140 articles, with about 2690 
citations and h-index of 28.

NEW PROJECTS & MILESTONES

Our unit produces films by means of pulsed 
laser deposition and metal organic chemical 
vapour deposition (MOCVD) techniques and 
works in close collaboration with many ICN2 
research groups, as well as with external 
teams. A recently developed two-laser PLD 
setup allows co-ablation of two targets for 
deposition of films with composition gradient, 
as well as new mixed composition materials. 
Our unit carries out advanced structural 
characterisation of thin films, primarily by 
X-ray diffraction (XRD) as well as working on 
the development of advanced methods for the 
characterisation by XRD of epitaxial thin films. 

These include in-plane diffraction, Grazing 
Incidence XRD (GIXRD) analysis, as well as 3D 
reciprocal space mapping. This microstructure 
research is complemented with High-
Resolution Transmission Electron Microscopy 
(HRTEM) characterisation. 

We are particularly interested in surface 
and interfacial phenomena, such as oxygen 
exchange kinetics. For this purpose we have 
developed a time-resolved XRD technique 
that monitors the subtle chemical expansion 
produced in transition metal oxide thin films 
when changing their oxygen stoichiometry. 
We aim to perform in-situ and in-operando 
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characterisation by XRD in different solid 
state electrochemical devices. These studies 
have also been extended to in-situ structural 
analysis of ferroelectric materials, and 
materials showing resistive switching, as well 
as of photostrictive materials. 

We have also continued working on the 
development of a thin film MOCVD process for 
the growth of high-quality ultrathin transition 
metal dichalcogenides, starting with MoS2, in 
collaboration with the ICN2 group led by Prof. 
José A. Garrido.

In 2020, we started working in collaboration of 
Prof. Gustau Catalan’s group on the fabrication 
of single-crystal free-standing membranes 
of perovskite oxides by using water-soluble 
sacrificial epitaxial layers in an attempt 
to implement functional oxides in a new 
generation of electronic devices.

6
ARTICLES

IF

5.591
MEAN IMPACT FACTOR

3
FUNDED PROJECTS

1
TECHNOLOGY TRANSFER 

MILESTONE

1
COURSE

1
COURSE

1
CONTRIBUTION

Visit our website for 
extended information
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BIOLAB FACILITY

FACILITY MEMBERS

Dietrich, Manuela 
Senior Laboratory Officer of the Biolab 
Facility

The ICN2 Biolab is a transversal facility that provides scientific advice and hands-on training in the 
field of Cell Biology, Microbiology and Molecular Biology, as well as technical support to conduct 
basic and applied research activities involving biological agents. These activities include the 
cultivation and manipulation of bacterial and fungal cells, animal cells, viruses, human and animal 
samples, and other biological material in order to study their interaction with nanostructured 
material like nanoparticles and biomedical nanodevices. The ICN2 Biolab is a Biosafety Level 2 
laboratory (BSL-2) and complies with the legal requirements for activities with biological agents of 
higher risk groups. Therefore, all work performed in the Biolab is done after appropriate training 
following BSL-2 guidelines and according to national and international biosafety standards.

AVAILABLE TECHNIQUES

 • Biological Safety Cabinets (class II) 

 • CO2 Incubators

 • Cryopreservation of cells in cryogenic tank 

 • Microbiological incubator 

 • Bench-top microcentrifuges 

 • Refrigerated centrifuge 

 • Autoclaves 

 • Inverted optical microscopy 

 • Orbital shakers  

 • Cell density meter

 • Portable vacuum aspiration system

 • Water bath, vortex, pipettes 

 • Refrigerators, freezer and ultra-freezers

NEW PROJECTS & MILESTONES

In order to implement biosafety strategies 
according to national and international 
regulations, the ICN2 had previously initiated 
an on-site practical safety training for all users 
of the Biolab after joining the Institutional 
Biosafety Committee of the UAB (IBC-UAB). 
In 2020, this important training on Biosafety 
has been expanded by the development of 
a complementary theoretical training course 
available on the ICN2 online training portal 
and homologized by the IBC-UAB. The training 
course provides information about basic 
biosafety principles as well as detailed aspects 
of the ICN2 Biolab Facility Standard Operating 
Procedures (SOPs) and policies. 

In 2020, the Biolab Facility has started to 
offer its service to other research centers and 
companies on the UAB campus. In particular, 
scientists from the neighboring Institute of 
Materials Science of Barcelona (ICMAB) made 
use of the service provided by the Biolab 
Facility. In addition, an agreement has been 
signed between ICN2 and ICMAB to even 
further strengthen the cooperation between 
the Biolab Facility and ICMAB. 

Visit our website for 
extended information



Molecular Spectroscopy and Optical Microscopy FacilityICN2 Annual Report 2020 159158

MECHANICAL WORKSHOP 

FACILITY MEMBERS

León, Rafael 
Severo Ochoa Mechanical Workshop 
Technician

The main objective of the Mechanical Workshop is to assist ICN2 researchers with the production 
and development of mechanical components. If capacity allows, tasks are also carried out for 
customers outside. The facility is equipped with state-of-the-art CNC machine tools, conventional 
lathes and milling machines and welding and fabrication equipment. We are further equipped with 
a CAD/CAM package to enhance the design and manufacturing capabilities. 

The Workshop is characterized by flexibility, quality and cooperation, and the tasks are carried out 
by a highly qualified staff. The staff is available to assist the researchers in the design assessment 
and feasibility, the material selection and the sourcing of associated components.

AVAILABLE TECHNIQUES

 • Precision milling, turning and grinding 

 • Close tolerance machining 

 • Mechanical assembly 

 • Computer-aided design (CAD) 

 • Computer-aided machining (CAM) 

 • Computer numerical control (CNC) 

 • Tungsten inert gas (TIG) welding 

 • Bending and cutting machine 

 • 3D Printing of thermoplastics

Visit our website for 
extended information

MOLECULAR SPECTROSCOPY AND 
OPTICAL MICROSCOPY FACILITY

FACILITY MEMBERS

Saiz, Javier 
Research technician of the Molecular 
Spectroscopy and Microscopy Facility

The Molecular Spectroscopy and Microscopy Facility is a set of laboratories that provides 
researchers with state-of-the-art equipment for the comprehensive physicochemical and 
structural characterisation of materials at the macro and nano scales. It has been equipped to 
deliver not only routine analysis, but also highly demanding techniques and applications, meeting 
the need for basic and specific scientific analysis. Besides offering technical support and training 
for the instrumentation that can be self-operated, the facility personnel also performs case 
studies to be able to offer advice to researchers or develop devices that enhance the performance 
of existing equipment.

AVAILABLE TECHNIQUES

 • FT-IR spectroscopy
 • MIR, NIR and FIR
 • Variable temperature (73 K - 500 K)
 • PM-IRRAS
 • VCD  

 • UV-Vis spectroscopy
 • Integrating sphere
 • Variable temperature (r.t. - 372 K) 

 • FT-IR and Vis-NIR microspectroscopy
 • Available objectives: 15x reflection/

transmission, grazing angle and ATR 

 • Dynamic light scattering and zeta potential 

 • Optical microscopy:
 • Fluorescence
 • Polarization
 • Variable temperature (r.t. - 372 K)
 • Software packages: time lapse, Z-stack 

and extended focus 

 • Static contact angle

Visit our website for 
extended information



Nanofabrication Facility ICN2 Annual Report 2020 161160

NANOFABRICATION FACILITY 

FACILITY MEMBERS

Pérez, Raúl 
Severo Ochoa Research Engineer 

Borrisé, Xavier 
Research Engineer

The Nanofabrication Facility is a state-of-the-art cleanroom research facility equipped with an 
extensive toolset for nano- and micro-device prototyping and characterization. We are one of 
the ICN2’s core labs and our shared equipment may be used by researchers from ICN2, external 
universities, nonprofit organizations, government labs and industry. We also offer contract 
nanofabrication services performed by facility staff. We focus on the design and development of 
fabrication methods and techniques at the nanoscale for basic and applied research. By providing 
high quality services, we aim to support the fabrication and characterisation of nano materials 
and structures, and the integration of devices at all length scales. We also offer assistance and 
training to ensure researchers and other users are able to operate the available equipment safely 
and efficiently. We welcome researchers from all disciplines wishing to explore uses of micro- and 
nano-fabrication.

NEW PROJECTS & MILESTONES

In 2020 the Nanofabrication Facility works 
have been focused on the development 
of standard protocols and procedures for 
micro- and nano-fabrication techniques linked 
to key equipment and to the most common 
processes involved in the facility users’ work. 
Despite the COVID pandemic situation, the 
facility has kept growing in the number of 
active users and processes developed. This 
processing development will enhance the 
existing nanofabrication services at the 
ICN2 and will also improve users experience 
regarding these techniques while making 
the trainings easier and shorter. With a 
focus on dry etching and photolithography 
processes (combined with the existing thin film 
evaporation systems), these new processing 
protocols will allow the development and 
fabrication of fully functional micro- and nano-
devices.

In addition to providing essential micro- and 
nano-fabrication capabilities for research 
in electronics, optoelectronics, and 2D 
materials and devices, this facility is intended 
to contribute to the pursuit of research in 
other emerging, interdisciplinary and rapidly 
growing areas of study, such as biomedical 
and biochemical lab-on-a-chip devices, 
heterogeneous integrated circuits, and 
photonic and phononic devices.

AVAILABLE TECHNIQUES

 • Electron-beam lithography (EBL) 

 • Focused ion beam (FIB) 

 • Direct write laser UV lithography (DWL) 

 • UV mask aligner 

 • Thermal and UV-nanoimprint lithography 
(NIL) 

 • E-beam evaporation 

 • ICP-RIE plasma dry etching 

 • Plasma cleaning 

 • Wedge wire bonding 

 • Spin coating 

 • Optical microscopy 

 • 3D optical profiler 

 • Stylus profilometer

Visit our website for 
extended information
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PHOTOEMISSION SPECTROSCOPY 
(XPS&UPS) FACILITY

FACILITY MEMBERS

Sauthier, Guillaume 
Research Technician of the Photoemission 
Spectroscopy (XPS&UPS) Facility

The Photoemission Spectroscopy Facility is equipped with a state-of-the-art X-Ray Photoelectron 
Spectroscopy (XPS) and Ultraviolet Photoelectron Spectroscopy (UPS) system (SPECS PHOIBOS 
150 hemispherical energy analyser) that enables chemical and electronic characterisation of the 
surface of a wide range of materials. It provides services to both internal and external users for 
routine XPS and UPS analysis, as well as for long-term experiments to characterise the electronic 
structure of samples requiring in-situ preparation and modification.

5
ARTICLES

AVAILABLE TECHNIQUES

 • Elemental composition 

 • Detection of contaminants 

 • Quantitative analysis 

 • Determination of chemical or electronic 
state of each element on the surface 

 • Layer ordering in the first 8-10 nm (relative 
depth plot) 

 • Work function, ionization energy and 
valence band measurement using UPS 

 • Direct band mapping using ARUPS 

 • Temperature-dependent XPS 
measurements 

 • In-situ preparation of materials by thermal 
evaporation for later analysis

Visit our website for 
extended information
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X-RAY DIFFRACTION FACILITY

FACILITY MEMBERS

Padilla, Jessica 
Research Technician of the X-Ray 
Diffraction Facility

This facility is equipped with two advanced X-ray diffractometers (X’Pert MPD and MRD from 
PANalytical). It supports the research activities of the ICN2 groups and the surrounding 
research community by providing X-ray diffraction (XRD) analysis of nanopowders and thin 
films. The instruments are quite versatile and allow not only routine powder analysis and phase 
identification but also more sophisticated measurements, including glancing angle diffraction, 
X-ray reflectometry, diffuse scattering studies in nanopowders (SAXS), high-resolution analysis and 
reciprocal space mapping in epitaxial films, in-plane diffraction, as well as diffraction under non-
ambient conditions (high temperature, up to 1100°C, and controlled atmosphere). The XRD Facility 
can also count on a non-ambient chamber to perform X-Ray Diffraction on thin films applying 
illumination, low temperature (up to 100°C) and controlled atmosphere.

2
ARTICLES

AVAILABLE TECHNIQUES

 • XRD of powder materials for the structural 
analysis of phases in both reflection and 
transmission geometries 

 • Capillary measurements in transmission 
mode for liquid specimens or air sensitive 
powder materials 

 • Small-angle X-ray scattering (SAXS) for 
flat nanopowder samples in transmission 
geometry 

 • XRD of thin films to identify phases and 
determine cell parameters, domain 
orientation and stress on epitaxy and 
polycrystalline films (at normal and high 
resolution)

 • In-situ thin films characterization applying: 

 • Gas exchanges at elevated 
temperatures (redox kinetics, oxide 
ionic materials). 

 • Applied voltage bias (piezoelectric, 
ferroelectric, electrostriction, resistive 
switching). 

 • Exchange between wet and dry 
atmosphere (water uptake, protonic 
conducting materials). 

 • Simultaneous atmosphere exchange 
and electrical conductivity. 

 • LED illumination at RT and also 
applying low temperature (up to 
100 °C) with controlled atmosphere 
(photoactivated phase transitions, 
photostriction, etc.)

Visit our website for 
extended information
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STRATEGY DEVELOPMENT

The main mission of the ICN2 Strategy Development is to anticipate and provide advanced 
response to the challenges faced by the institute on the long and short term. This involves staying 
abreast of trends at the local, national and international levels, and working to strengthen the 
centre’s position and responsiveness to them. Internally it strives to lead by example to drive 
forward key organisational changes and alignment on matters that will shape the future of the 
ICN2.

MAIN ACTIVITIES MEMBERS

 • Design and management of the ICN2 
Strategic Plan, supporting its translation 
into actionable goals and yearly plans, 
and monitoring overall progress towards 
bigger-picture objectives.

 • Delivering institutional strategic projects 
and initiatives.

 • Coordination of institutional projects and 
initiatives of strategic importance.

 • Supporting the direction in drawing new 
strategies and policies.

 • Co-identification of funding opportunities 
for research groups and researchers, plus 
dedicated pre-award information and 
support for calls considered strategic for 
the centre.

 • Cultivation of mutually beneficial 
relationships with key stakeholders.

Navia, Margarita 
Head of Strategy

Benítez, Núria 
Institutional Strategy Development

Rocas, María 
Strategy Development Assistant

Spencer, Rachel 
Research Development

BUSINESS AND INNOVATION

The past year was characterized by the COVID-19 pandemics, but despite the global impact of 
the disease, ICN2 performance at innovation was high. Total contract turnover and deliverables 
exceeded 1.1 million euro for the second year in a row. We extended our network to 127 
companies and institutions that resulted in 23 NDA agreements and 12 R&D and 6 Service 
contracts signed. Two technologies were licensed, which might result in the first commercial 
graphene-based devices in health care. Three Innovation projects were awarded public funds. 
In the new IP area, 3 new European patents were filed and 7 PCT extensions were requested. A 
Venturing program was established to support and fund the creation of ICN2 spinoff companies. 
Finally, private donations reached a historical record of more than 300.000€.

MAIN ACTIVITIES

 • Identification and assessment of 
technologies with commercial potential.

 • Protection of technologies with 
commercial potential, through a specific 
and well defined IP strategy.

 • Marketing and transfer of knowledge, 
patents and know-how through licensing 
agreements with industry and the 
promotion and creation of spin-off 
companies.

 • Promotion of collaborations between 
industry and ICN2.

 • Commercial and scientific consultancy 
services.

 • Promotion and dissemination of 
Nanoscience and Nanotechnology 
in congresses, partnering and other 
networking events.

MEMBERS

Pomposiello, Pablo José 
Head of Business and Innovation

Claudia Nieva 
Business Development

Jordi Reverter 
IP and Technology Transfer

Cinzia Spinato 
Business Development
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MANAGEMENT AND SERVICES

Research at the ICN2 is underpinned, protected and promoted by a comprehensive 
set of management and support services. Overall responsibility for these services, 
distributed across eight departments and areas, lies with the ICN2 General Manager 
Mr Lluís Bellafont. 2020 was a challenging year for every structure within the ICN2, with 
contingency plans constantly evolving with the advance of the COVID-19 pandemic 
and the need to adapt and reorient the activity of the Departments. The challenge was 
enormous, but also was the response and effort led by the ICN2 administration together 
with the research community.

COMPETITIVE FUNDING

HEAD: MIREIA MARTÍ BARROSO 

The ICN2 Competitive Funding Department is devoted to supporting 
researchers in managing competitive funds obtained from the 
participation in tenders and projects, in compliance with the terms and 
requirements of the various funding agencies throughout the life of each 
funded project. This includes providing comprehensive support for the 
preparation and submission of proposals and, upon grant acceptance, 
fulfilling all administrative and reporting requirements for active grants, as 
well as budget management.

The philosophy of the department is based on establishing a fluid 
dialogue with the researchers, where the assigned project manager 
becomes the go-to contact for all steps related to project management. This way, researchers can 
devote their time almost exclusively to the technical development of their project, minimising their 
involvement in financial control and deadlines.

Due to the COVID-19 outbreak, the department has been obliged to adapt to a new reality based on 
teleworking. Such adaptation has been done successfully and the department’s essential activity has 
not been affected, as evidenced by the number of proposals the members of the department have 
dealt with and the funds obtained.

HEAD: JUDIT VELA 

The ICN2 Finance Department is split into two areas: administration and 
accounting.

The administration team oversees all of the institute’s administrative 
functions. Each research group, unit, facility and department has a 
contact person responsible for all administrative tasks in order to ensure 
a fluent communication and adaptation of the service to their specific 
needs. Sales and billing management is also carried out by this team.

Meanwhile, the accounting team is responsible for the overall financial 
reporting and control. Reporting is carried out both internally and 
externally, in fulfilment of the institute’s legal obligations as set out by 
the Spanish tax office and other public bodies, trustees, dashboards and 
internal economic reports. Its responsibilities include financial analysis, 
budget monitoring, treasury and public tenders.

OFFICER: JOSE ANTONIO PÉREZ 

2020 has been very challenging for the Health and Safety (H&S) 
Area, aiming to ensure the health, safety and wellbeing of the ICN2 
community. In the pandemic context, the constantly evolving conditions 
translated to a regularly updated COVID-19 contingency plan and a 
continuous safety measures communication campaign. All required 
safety measures to prevent the spread of the infection were adopted 
and related equipment made available to all ICN2 staff, such as ensuring 
social distance in every places inside our premises, providing employees 
with disposable masks and gloves and reusable face cloth masks, and 
encouraging frequent use of hand sanitiser stations. 

FINANCE

HEALTH AND SAFETY AREA
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A number of COVID-19 related posters were 
created and distributed throughout the ICN2 
with information, advice and procedures, 
and common areas were reorganised to 
guarantee everyone’s safety. In that frame, 
Columba Severa and Columba No-Ochoa, the 
Health and Safety mascot and her nemesis 
respectively, were born to guide all present 
and future safety related communications 
within the ICN2 community. 

Although 2020 will be remembered for the 
coronavirus-caused challenges, the H&S Area 
performed nine risk assessments, produced 
and updated informative material about 
hazards related to every professional role and 
provided over 350 safety-related courses. On 
top of that, 2020 saw the release of the ICN2’s 
Biolab training and the execution of more First 
Aid and Emergencies trainings. However, due 
to the increase of remote working, Ergonomics 
trainings were given the upmost relevance.

Following up on last year’s psychosocial 
assessment among the ICN2 community, all 
data extracted from it was processed and 
we proceeded with the creation of a working 
group aiming to improve the aspects which 
received a lower rate. The H&S Area has also 
updated the Waste Management procedure, 
promoting better environmental practices 
and safer disposal of the hazardous materials 
produced in our premises. As well, a recycling 
point has been created for a more efficient 
waste management, reducing the associated 
risks and procuring a safer clearance of solid 
waste. Columba Severa has been a tool to share 

Health and Safety tips internally

HEAD: JULIO GÓMEZ 

The ICN2 Human Resources Department focuses on the people of the 
ICN2, providing effective talent attraction, selection, development and 
assessment processes, as well as a set of user-friendly guidelines and 
tools. Its mission is to support growth and career development through 
the nurturing of an appealing institutional environment.

The department’s policies contribute to making the ICN2 a workplace 
where people can thrive, share their experience and exchange new ideas. 
The institute was awarded the European Commission’s HR Excellence in 
Research logo in recognition of its commitment to career development, 
equal opportunities, transparency and favourable working conditions.

2020 has been a hard and very strange year for everybody and obviously for the HR department 
too. We took part in the ICN2 Contingency Committee, which has been promoting and following 
the measures related to the COVID-19, trying to assure the best working conditions in a pandemic 
situation. We had to transform our procedures (interviews, trainings, welcomes, signatures) into fully-
online processes.

Another action relevant in the times of COVID-19 was creating a new section in the Intranet to inform 
about the new members, leavers and other changes in the list of members of the ICN2. It has been 
developed by the IT Department and it is daily updated with information from the HR Department 
management tools. A link to the refreshed list is included in the weekly internal Newsletter “Inside 
ICN2”. This action is part of the Severo Ochoa Programme and aimed to facilitate connections 
within the ICN2 community while informing about the members who join or leave the institute. The 
pandemic situation has made this tool more important than ever.

HUMAN RESOURCES
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INFORMATION TECHNOLOGY

HEAD: JAVIER GONZÁLVEZ 

The IT Department provides technical support for information 
technologies issues to the ICN2 community, with the mission to ensure 
the proper functioning of its services and infrastructure. This Department 
manages all the IT infrastructure: networking, communications, security, 
and servers. Its members offer assistance to the ICN2 users in their daily 
IT-related tasks, projects and purchases, as well as in their graphic design 
and web design and maintenance needs.

In 2020, COVID pandemic changed the way we communicate, work and 
live. For this reason, IT provided new tools and developed new systems 
to help users in their daily work. In particular, the IT Department led and 
developed the following projects and actions:

New teleworking and teleconferencing tools were made available and training was offered: Zoom, 
Teams, and Office 365 –with related migration from previous mailing system

New data analytics software was adopted: Power BI.

In addition, IT has continued giving support for the graphic design needs of the Institute, both in 
online and offline media, in coordination with the Marketing and Communication Department.

MAINTENANCE AND SERVICES

HEAD: XAVIER ROS 

The ICN2 Maintenance and Services Department was created in 2007 
with the aim of maintaining the existing spaces and supervising the 
construction of the new building. Currently, the Department manages two 
buildings’ facilities and plays a key role in the configuration of new spaces.

The main building (ICN2 building), with a constructed area of  
6,565 m2, is structured into 50 laboratories devoted to research, 13 
shared spaces (e.g.: warehouses, meeting rooms, dining room) and 14 
common laboratories that offer a transversal support to the research 
activity. 

Among them, it is worth highlighting a Biolab and a Nano-manufacturing Room, which came into 
service in 2018.

The Maintenance and Services Department has played an important role in managing the COVID-19 
pandemic. For instance, it has been on charge of supplying and installing hydroalcoholic gel 
dispensers throughout the ICN2.

The Maintenance and Services Department members work to keep all laboratories and spaces in 
optimal conditions and take on the building remodelling. The department also oversees management 
of external service providers such as those involved in cleaning, gardening, reception, security, 
courier and post.

HEAD: ÀLEX ARGEMÍ 

The ICN2 Marketing and Communication Department offers a range 
of services to enable and optimise dissemination of the knowledge 
generated at the ICN2. Its goal is to maximise impact across all key 
stakeholder groups, while respecting the principles of responsible 
research and innovation (RRI).

Among its responsibilities is the management of the ICN2 website, social 
networks and institutional image. It coordinates graphic design tasks 
to ensure that the quality of visual support material is on a par with 
the science being developed, and is responsible for the production of 
written content for public and internal purposes. Its actions are aimed at 
finding the most effective way to engage a range of audiences, from the 
internal community to industry to the interested layman.

In 2020 internal communication became even more strategic in order to minimise the impact 
of social distancing and teleworking, but also to share updated information about the evolution 
of the pandemic and how it affected the work environment within the ICN2. It was a time for 
collaboration and innovation, which produced relevant impacts such as a COVID-19-related 
communication campaign (physical and online via the Intranet), a weekly internal newsletter and 
the acquisition of new equipment and skills to improve the quality and quantity of our online live 
events.   

MARKETING AND COMMUNICATION 
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The Department also supports and leads the organisation of high-impact events that raise the 
profile of the ICN2 in different contexts and delivers a strong line in education and outreach.  
NanoEduca, one of the flagship projects promoted by this Department with Severo Ochoa 
funds and together with partnering institutions, was recognised with the 2018 National Scientific 
Communication Prize awarded by the FCRi and the Catalan Government. Educational and 
dissemination activities switched to an online format after March and their structure has been 
adapted, involving new tools to ensure interactive and engaging events despite physical distancing.

Regarding transparency and accountability, it has an active role in institutional reporting as well as 
in the implementation of the Open Science requirements about data and publications.

TECHNICAL MANAGEMENT SUPPORT AREA

COORDINATOR: ESTEFANÍA LATORRE 

In September 2019, a new unit was created within ICN2’s administration: 
Technical Management Support Area, Public Tenders and Management, 
which reports directly to ICN2’s General Manager. The activity performed 
by this unit is divided into two distinct areas.

On the one hand, this unit provides technical and management support to 
the ICN2 General Manager. It includes advising on legal issues, preparing 
the ICN2 compliance procedure or anti-corruption guide, supporting the 
drafting of the ICN2 Ethics Code, coordinating and managing the signing 
of documentation, collecting data and preparing reports for internal 
purposes and to be provided to external bodies, such as the Generalitat 
de Catalunya. 

On the other hand, it is in charge of the management of ICN2’s public contracting of services, 
supplies and works, through public tenders and minor contracting files, based on Law 9/2017 of 8 
November, on Public Sector Contracts. EVENTS AND  

DISSEMINATION
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SCIENCE AND INDUSTRY

ICN2 researchers are active contributors to the nanoscience and nanotechnology 
communities, including through the organisation of scientific events of international 
scope. Together with their counterparts in management and support, they also enjoy a 
strong presence at trade fairs. During 2020 the institution made an effort to adapt to the 
mobility restrictions through new event formats and interaction tools.

CONFERENCES  
AND WORKSHOPS

NanoTech Japan and 1&2D Materials 
Conference

January 2020, Japan

The ICN2 shared its devices and knowledge at the 
Tokyo Big Sight Conference Center in a multifaceted 
mission involving scientific talks, institutional visits 
and commercial contacts. At the 1 & 2DM Conference 
and Exhibition, ICREA Prof. Stephan Roche and ICREA 
Prof. Arben Merkoçi led discussions about synthesis 
and commercialization of 2D materials and graphene-
based biosensors. Dr César Moreno and Prof. Pedro 
Gómez offered their view about hybrid electrode 
materials and quantum phenomena in graphene. The 
ICN2 Director Prof. Pablo Ordejón joined the CERCA 
Director Lluís Rovira in a Cooperation Event Between 
Albania, Japan and Spain entitled “Nanotechnologies 
for 21st Century”. 

ICN2 researchers also took part in the NanoTech2020 
International Nanotechnology Exhibition and 
Conference, held in the same week at the same 
Conference Centre, with scientific talks and 
discussions. There, the ICN2 booth, shared with 
CERCA and CSIC, became a meeting point for 

researchers and representatives from companies. 
Attendees dropped by to learn about the prototypes 
showcased by the Business and Innovation Area and 
the Marketing and Communication Department of the 
ICN2.

BIST Symposium on Microscopy, Nanoscopy 
and Imaging Sciences

January 2020, Barcelona

The symposium was co-organised by the ICFO 
and the ICN2. Prof. Jordi Arbiol, Leader of the ICN2 
Advanced Electron Nanoscopy Group, was one of the 
coordinators of this event, in which speakers coming 
from Paris, Oxford, Jülich, Zurich, Heidelberg and Pisa 
participated. This Symposium was part of the Master 
of Multidisciplinary Research in Experimental Sciences 
organised by BIST and the UPF. More than 150 people 
gathered to discuss and learn about different imaging 
techniques with applications in materials science, 
biology and medicine.

International Day of Women and Girls in 
Science

February 2020, Barcelona

On the occasion of the International Day of Women 
and Girls in Science, the ICN2 held a special event 
to reflect upon the causes and consequences of the 
lack of women in STEM-related careers, especially 
in positions of responsibility, as well as the role that 
education since a very early stage can play in shaping 
identity, self-confidence and professional choices of 
young people. The event, led by Dr Neus Domingo, 
CSIC Distinguished Researcher and chair of the ICN2 
Equal Opportunities Committee, included sociologist 
Dr Jörg Müller, of the Internet Interdisciplinary 
Institute (IN3) of the Open University of Catalonia, and 
physicist Dr Digna Couso, PhD in Science Teaching and 
director of CRECIM. The event was wrapped up with 
a ceremony to confer awards assigned by the ICN2 to 
young female researchers within the framework of the 
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ICN2 Severo Ochoa Women Talent Programme: Best 
PhD Thesis Award, Best PhD Paper Award and Best 
Postdoc Paper Award.

International Women’s Day

March 2020, Barcelona

On the occasion of the International Women’s Day, 
on March 9 the ICN2 hosted an event to discuss 
about gender balance in research and present the 
Equal Opportunities and Diversity Management 
Plan II, which was launched in 2019 and will extend 
up to 2022. The discussion was opened by Dr Neus 
Domingo, CSIC Distinguished Researcher and Chair 
of the ICN2 Equal Opportunities Committee, who 
introduced the initiatives that will be launched or 
continued within the second Equal Opportunities and 
Diversity Management Plan. The event was closed 
with the announcement of the winners of the Women 
Talent Programme research grants, an initiative 
included in the framework of the Severo Ochoa Centre 
of Excellence 2018-2022 Programme. 

Women in Graphene

March 2020, online

The Women in Graphene network of the European 
Graphene Flagship held the fourth edition of the 
“Women in Graphene Career Development Day”, a 
virtual event aimed at fostering networking as well 
as at sharing career experiences and advice among 
the female professionals involved in the Flagship. 
Among the speakers was Dr Cinzia Spinato, of the 
ICN2 Business and Innovation Department, who 
talked about bridging the gap between academia and 
industry. Starting from her personal experience, she 
explained the role of the technology transfer officer 
and of the business development officer, showing how 
relevant and challenging the work of these figures is.

Biosensors for Pandemics

April 2020, Barcelona

“Biosensors for Pandemics: Reliable and efficient 
nanotech-based diagnostics in emergency situations” 
was an online conference that addressed the main 
problems that the scientific community faced in the 
first months of COVID-19 pandemics. This 1-day online 
event consisted of over 10 keynote presentations 
given by some of the best experts in the field. The 
event was organised by Phantoms Foundation, 
sponsored by the ICN2 and realised with ICREA as a 
partner institution. ICREA Prof. Arben Merkoçi and 
Prof. Laura Lechuga led the Organising Committee, 
with ICREA Prof. Stephan Roche acting as the event 
International Scientific Committee. The idea behind 
this Conference was to get together worldwide well 
known experts in biosensing technologies who 
are working in COVID-19 diagnostics or leading 
technologies with a great application potential in the 
near future. 

Graphene & 2DM Industrial Forum 2020 
(GIF2020)

June 2020, online

GIF2020 was focused on the latest developments 
in graphene and 2D materials production methods 
towards wide scale commercialization, emerging 
opportunities for graphene-based materials, 
investment opportunities, updates on the application 
and commercialisation of graphene and 2D materials. 
It gathered the key players of the Graphene and 
2DM Community and related sectors. The event was 
co-organised by Phantoms Foundation and ICN2, 
with ICREA Prof. Stephan Roche acting as scientific 
conference Chair. The event was launched following 
the success of previous Industrial Forum editions and 
considering that all major scientific and technological 
conferences are being cancelled or postponed 
worldwide due to the Covid-19 pandemic.
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Graphene Flagship Spintronics WP

June 2020, online 

The Graphene Flagship work package 2, devoted to 
spintronics and led by ICREA Prof. Stephan Roche, 
held a two-day online event to kick-off a new phase 
of the project called Core 3. The Graphene Flagship 
transitioned into Core 3 to boost the progression 
toward the commercialisation of graphene and 
layered materials in the last three years of this 
initiative. Work package 2 pursues establishing the 
ultimate potential of graphene and two-dimensional 
materials for spintronic applications which could 
spread in the Internet of Things applications. The kick-
off event reflected the excitement of the work package 
partners. 

5th Scientific Meeting of PhD Students 
(JPhD2020)

June 2020, online

JPhD2020 is a joint effort organized by PhD fellows 
of the ICMAB, the IMB-CNM, the ICN2 and the 
UAB. This scientific meeting is mainly addressed 
to PhD students of any year, who are interested 
in sharing their research and in connecting with 
other research groups. This online edition included 
lectures from international and local professionals, 
presentations from fellow PhD students, a poster 
session and interesting hands-on tutorial workshops. 
This conference is a great opportunity to practice 
communication skills, discover different research 
fields, and connect with PhD students across the UAB 
campus.

Women in Renewable Energy (WiRE)

October 2020, online 

The 2nd annual Women in Renewable Energy 
workshop, hosted under the umbrella of the ICN2 
Severo Ochoa workshops, was held online on 
October 16. This event, dedicated to energy storage 

applications and key trends in sustainability, was 
organized by Prof. Mónica Lira from the ICN2 and Prof. 
Zakya Kafafi from Lehigh University in Bethlehem 
(USA). The excellent scientific sessions were followed 
by a roundtable on the role of women in science, 
their challenges, permanent discrimination, and the 
possibility of transforming scientific research into a 
more inclusive environment.

Graphene Conference 2020

October 2020, online 

The Graphene Conference series is the largest 
international conference on graphene and 2D 
materials. In 2020 it was a fully-online event where 
participants were able to move throughout a virtual 
venue to attend scientific presentations, visit the 
industrial exposition and take part in a poster session. 
The event was organized by Phantom Foundation 
in collaboration with many research institutes and 
organisms, including ICN2 and ICREA. Advances in 2D 
materials technologies were discussed throughout 
more than 30 plenary presentations, two days of 
parallel workshops and a day dedicated to PhD 
students’ presentations.  ICREA Prof. Stephan Roche 
acted as a member of the Organising Committee 
and a number of ICN2 researchers participated in 
the event programme. The Conference included an 
industrial forum and an exhibition, with a virtual booth 
of the FEDER GraphCAT project, led by ICN2 and ICFO 
together with BIST. 

EVENT ATTENDANCE

ICN2 researchers also attended many other events during the course of 2020. Details can be 
found in the group sections. Our researchers participated in international conferences giving a 
total of 172 talks (128 as invited speakers) and 21 poster presentations. Despite the restrictions 
derived from the COVID-19 pandemic, the ICN2 researchers adapted to the situation and 
participated in the organisation of 33 online conferences and workshops as members of their 
Scientific Organising Committees.
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PUBLIC OUTREACH AND EDUCATION SECTOR

The participation of ICN2 in educational and outreach activities represents a long-term 
investment in raising the profile of nanoscience and the role of the ICN2 within society. Its 
efforts are having a growing impact with consolidated programmes and new initiatives 
opening new communication channels with a number of audiences. Actions in this area 
are a joint effort between the institute’s professional support services and scientists.

EDUCATION PROGRAMMES

The ICN2 is a regular and active participant in the 
following regional and national science education 
programmes:

NanoEduca

Scientists, teachers and communicators work 
together on this initiative to bring nanoscience into 
the classroom, co-led by the ICN2 together with the 
Universitat de Barcelona (UB), Universitat Autònoma 
de Barcelona (UAB) and CESIRE.

This programme includes the design and production 
of an experiment kit related to the world of nano. 
These so-called NanoKit are distributed to schools 
throughout Catalonia via the Catalan Ministry of 
Education to offer teachers a set of interactive 
experiences in nanoscience linked to subjects like 
Chemistry, Physics, Mathematics and even Philosophy.

In 2020, the yearly contest for schools and educational 
courses to train high school teachers were cancelled 
due to the pandemic situation.

Thus, the ICN2 kicked off the design of new activities 
adapted to a hybrid education format, seeking a 
greater impact. The online activities to be used in the 

classroom together with the existing nanokit will be 
launched in 2021. This initiative is possible thanks to 
the funding from the ICN2 Severo Ochoa Programme, 
the Fundación Española para la Ciencia y la Tecnología 
(FECYT-MICINN) and the Fundació Catalana per a la 
Recerca i la  Innovació (FCRi).

Crazy for Physics (Bojos per la Física)

The Fundació Catalunya / La Pedrera has developed 
a programme to open the doors of the region’s top 
research institutes to outstanding secondary school 
students in different subjects. The ICN2 and IFAE have 
coordinated the five editions of the series of events 
devoted to Physics. Students participating in the first 
edition of Crazy for Physics (Bojos per la Física) are 
now entering the first stages of their formal research 
careers.

In 2020, 27 High School students interacted during 
over 10 work sessions with researchers from all the 
participating excellence centres offering exciting 
experiences that explored the biggest and the 
smallest scales of the universe. Coordinated from 
the ICN2 and the IFAE, Crazy for Physics also involved 
UAB, ICMAB, ICFO, ICE, UB and Alba Synchrotron. The 
idea is to provide participant students experiment-
based experiences while conveying a sense of what it 
is like to be a physics researcher.

Due to the COVID-19 pandemic the activities were 
redesigned to an online format. Although part of the 
excitement of interacting with research equipment 
was lost, all the involved researchers and the 
students worked together to make the most of the 
activities that became virtual after March 2020. The 
2021 edition is prepared to be fully online, but the 
transformation process required a great dose of 
innovation and flexibility in the first stages of the 
pandemic.
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EVENTS AIMED AT A YOUNG PUBLIC 

Dissabtes de la Física (Physics Saturday)

February 2020, Barcelona (UAB Campus)

Dissabtes de la Física is an initiative to popularise 
physics promoted by the Autonomous University of 
Barcelona (UAB). It consists of a series of conferences 
held on 5 consecutive Saturdays, followed by visits 
to laboratories or other kinds of activity. The ICN2 
participated in this programme providing interactive 
contents for one of those events.

Over 120 students participated in the event. They 
were divided into groups of 12-15 people and each 
group focused for a few minutes on a different 
activity. The group had to read a sheet with the 
basic information on what to do, and then answer a 
brief online test using their mobile phones. After 5 
minutes, they moved to the next activity, and they 
continued with this dynamic until they completed the 
9 proposed modules. During this journey, they could 
observe and experiment with ferrofluid, lab-on-a-chip, 
encapsulation, nitinol, superhydrophobic surfaces, 
brain-computer interfaces, etc. The event closed 
with a discussion led by the ICN2 Marketing and 
Communication Department.

Journalists in the Lab

February 2020, Barcelona (UAB Campus)

The ICMAB and the ICN2 received for two days two 
young journalists in the framework of the Journalist-in-
the-Lab programme. The participants learned about 
two projects being developed at each institution: 
E-Magic and CARBAT at ICMAB, and BrainCom 
and TOCHA at the ICN2. The FETFX project, which 
promotes the Journalist-in-the-Lab programme, a 
few weeks after the visit released the dissemination 
materials the fresh reporters produced. The pieces 
included a story describing the TOCHA project and a 
video on the BrainCom project.

Festival 10alamenos9

April 2020, online

The 6th edition of the 10alamenos9 Scientific Festival 
was planned to take place between the end of 
April and the beginning of May 2020. It had to be 
rescheduled because of the mobility restrictions 
due to the COVID-19 pandemic. Nevertheless, the 
team behind this lively event decided to organize a 
special series of virtual seminars to bring science, and 
specifically nanotechnology, closer to people during 
confinement. Called “Vermú de Nanociencia”, the 
webinar series started on March 23 offering three 
appointments per week. The lectures, involving four 
ICN2 researchers, were available live and are now 
stored on the Youtube channel of the 10alamenos9 
Festival.

The virtual version of the Festival also included a 
competition of nanostories aimed at secondary school 
students, with the goal of disseminating nanoscience 
and nanotechnology among the young public. The 
competition, held statewide, received a total of 131 
works, of which 85 (65%) corresponded to students 
from Catalonia. The nanostories were evaluated in 
three phases, the first two to choose the winners at 
the Catalan level, and the third to select the winners  
at the Spanish level.

Science Week

November 2020, online

The ICN2 participated in the 25th Science Week 
offering an online talk to students from the Claret 
Institute (high-school). The activity began with 
an interactive introduction to the nanoscale by 
members of the ICN2 Marketing and Communication 
Department and the active participation of students 
in a quiz contest. Through their mobile phone, 
students learnt about facts, wonders and applications 
of nanoscience, and played a game with microscopy 
images from the nanoscale.
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Two scientists of the ICN2 led a “live” tour to their labs, 
including a virtual tour to the NanoBiosensors and 
Bioanalytical Applications Group laboratories and the 
Electron Microscopy Unit facilities. During the event, 
there was time to talk about ground breaking research 
and different career paths that can lead to a science-
related job.

OTHER OUTREACH 

100tífiques

February 2020, Barcelona

The ICN2 was involved in a series of initiatives to 
support the International Day of Women and Girls 
in Science. Among last year’s activities stands out 
an inter-institutional action named 100tífiques, an 
initiative by the Catalan Foundation for Research and 
innovation and BIST consisting in bringing female 
researchers to 100 schools in Catalonia. More than 
15,000 eleven- to twelve-year-old students had 
the opportunity to interact with real scientists who 
could explain their work and experience, break some 
stereotypes and act as role models for them. Seven 
ICN2 female researchers participated in the 2020 
edition: María de la Cruz Cardeñosa, Neus Domingo, 
María José Esplandiu, Adriana Figueroa, Regina 
Galceran, Lourdes Rivas and Marianna Sledzinska.

“Científiques Catalanes 2.0” traveling exhibit

February 2020, Barcelona

Twenty successful female scientists, active in 
different fields, are portrayed in the traveling exhibit 
“Científiques Catalanes 2.0”, which was inaugurated in 
February 2020 at the Museu de l’Aigua in Salt (Girona) 
with the collaboration of the Girona Biomedical 
Research Institute (IDIBGI) and organized by the 
Gender Perspective Group of the Catalan Association 
for Science Communication (ACCC). 

Among them was Prof. Laura Lechuga, leader of the 
ICN2 NanoBiosensors and Bioanalytical Applications 
Group.

The aim of this initiative is to highlight and make 
people aware of the excellent work carried out and led 
by women in Catalonia, both in research and science 
communication, across a wide range of disciplines and 
fields. The professional trajectory of the protagonists 
and the motivations for their choice are described in a 
series of exhibition panels. These women, outstanding 
in their field, are also role models from which students 
interested in science and technology can get inspired.

Let’s talk about Science Communication

April 2020, online

In April, the ICN2 held two webinars on why and 
how scientific research and its results should be 
shared both with peers and society at large. Science 
communicators Dr. Brynley Pearlstone and Sarah 
Cosgriff and science journalist Dr Michele Catanzaro 
provided their perspective and advice to more than 
one hundred attendees, mainly researchers. The 
event was coordinated by the ICN2 Human Resources 
Department in the context of the ICN2 Training Plan 
and organized by Dr Justin Sperling, of the ICN2 
Advanced Medical Electronics group, and Àlex Argemí, 
Head of the ICN2 Marketing and Communication 
Department.

Researcher’s Night

November 2020, online

The European Researchers’ Night is a Europe-wide 
effort to boosts public awareness of the positive 
role of research in society. The ICN2 was involved 
in this online edition offering a series of talks and 
a workshop about the nanoscale and how the 
knowledge generated at centres like the ICN2 can 
have a positive impact on our everyday life. The ICN2 
researchers involved were Prof. Laura Lechuga, Dr 
Sara Goberna Ferrón, Dr Adriana Figueroa García, 
Dr Regina Galceran Vercher. The ICN2 Marketing and 
Communication Department participated in the event 
as well, offering an interactive workshop, followed by a 
discussion on applications of nanotechnologies. 
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COMMUNITY-BUILDING

The ICN2 also organises a series of events designed to build and consolidate community 
within both the ICN2 and the immediate scientific context.

Manuel Cardona lectures

The Manuel Cardona lecture series offers the ICN2 
community and beyond the opportunity to interact 
with some of the most prominent researchers in nano-
related fields. They stand as a tribute to Prof. Manuel 
Cardona, a key figure in our institutional history. In 
2020 we hosted two Manuel Cardona Lectures. 

The first one was delivered in March by Prof. Anders 
Hagfeldt, Professor in Physical Chemistry at 
Laboratory of Photomolecular Science, Swiss Federal 
Institute of Technology Lausanne (EPFL), Switzerland. In 
a lecture entitled “Nanoscale Solar Energy Converters” 
the speaker presented his work on solar energy 
devices, providing in particular an overview of the 
interesting characteristics of nanomaterials for solar 
energy conversion. Prof. Hagfeldt had been invited by 
Dr Monica Lira-Cantú, leader of the Nanostructured 
Materials for Photovoltaic Energy group, but his 
seminar had to be cancelled due to the recently 
applied COVID-19 restrictions. It was rescheduled and 
became the first ever ICN2 webinar.

The second one was delivered in June by Prof. Paul S. 
Weiss, UC Presidential Chair, Distinguished Professor 
of Chemistry & Biochemistry, Bioengineering, 
and Materials Science & Engineering, University of 
California, Los Angeles, USA. His talk was entitled 
“Nanotechnology approaches to Biology and Medicine”. 
Invited by ICREA Prof. Arben Merkoçi, leader of the 
ICN2 Nanobioelectronics and Biosensors group, Prof. 
Weiss shared the most important results accomplished 

during his career and some of the lessons learnt along 
the way.

The fact that the 2020 Manuel Cardona Lectures had 
to be streamed online made it possible to share them 
live with a broader audience. The ICN2 Seminar Room 
is limited to around 80 seats, but the online auditorium 
welcomed almost 400 attendees in the first online 
lecture.

ICN2 invited seminars  
(#StayAtHome Seminars)

The ICN2 hosts regular scientific lectures by 
international researchers outlining their latest results 
in topics related to those studied at the ICN2. The 
ICN2 Seminars serve as a discussion forum and also 
as a tool to establish collaboration channels with well 
established and emerging national and international 
researchers.

In March 2020 the ICN2 Seminars switched to a fully 
online mode. After a quick period of transition, the 
#StayAtHome Seminars became an essential channel 
to create a shared space for the ICN2 community and 
keep alive the feeling of belonging to the ICN2 during 
lockdown. 

In 2020 a total of 15 seminars were held, delivered 
by researchers from centres in the United States (1), 
Europe (7), Spain (4) and the rest of the world (3).

Who is who

This is an activity launched in 2020 by the Human 
Resources Department as part of the ICN2 Community 
activities. The objective of this initiative is to present 
the members of the administration departments 
and their roles. These online sessions go beyond the 
professional role of participants, who are invited to 
share some personal facts regarding their hobbies and 
personal life. The presentations, which will continue 
over 2021, will include all administration departments 
in regular sessions with the objective to bring them 
closer to all the ICN2 Community, especially during the 
COVID times when informal personal contact is scarce.  
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Open Knowledge Programme

The ICN2 Open Knowledge Programme started in 
2014 as a means for sharing knowledge inside the 
ICN2 community. Each group or unit of the institute 
interested in participating proposes a set of seminars 
to address a broad topic from different angles. These 
talks are coordinated by the Human Resources 
Department, as they are part of the ICN2 Training Plan, 
and are recorded so that they can be viewed at any 
time.

Since the beginning of the programme, 9 open 
knowledge modules have been created, dealing 
with the use of photons to study condensed matter, 
the preparation of micro and nanostructures, 
the fundamentals of electronic excitations and 
spin dynamics in Dirac matter, nanomaterials-
based biosensing systems in diagnostics, electron 
microscopy, nanofabrication processes and tools, 
a tutorial on TBtrans and TranSiesta and the 
implementation of spin-orbit coupling in SIESTA. The 
module on nanofabrication processes was updated 
in 2020 by Dr Raúl Pérez, Senior Laboratory Officer 
for the Nanofabrication Laboratory. With this talk, the 
Open Knowledge Programme was reactivated after a 
period of inactivity.

COVID-19 campaign

During the first weeks of lockdown, the ICN2 Health 
& Safety Area prepared, together with the Marketing 
and Communication Department and the Human 
Resources Department, an internal campaign for the 
prevention of the COVID-19 in the ICN2 premises. It 
was a necessary action when reactivation plans for 
each Group, Unit, Department and Area were being 
put into place.

The ICN2 community, when going back to their usual 
workplaces, found the Health & Safety campaign 
deployed around the building with easy-to-follow 
indications for preventing the spread of coronavirus. 
The campaign consisted of a series of posters and 
signals distributed throughout the ICN2. They showed 
some rules and tips to help us maintain health and 

safety measures to prevent virus transmission. The 
ICN2 Intranet also offered a section devoted to 
summarise all COVID-19 related information, realised 
with the support of the IT Department. 

5th Scientific Meeting of PhD Students at UAB 
campus 

The 5th Scientific Meeting of PhD Students at UAB 
campus ( JPhD2020), organized by PhD fellows of 
the ICMAB, IMB-CNM, ICN2 and the UAB, was held 
at the UAB and IMB-CNM premises on September 
2020. The event was mostly held online but it kept 
alive the essential objective to create an interactive 
environment where young researchers from around 
the UAB Campus could interact and establish stronger 
bonds.

This scientific meeting is mainly addressed to PhD 
students of any year who are interested in sharing 
their research and connecting with other research 
groups. Master’s and undergraduate students were 
welcome to participate as well. The JPhD2020 included 
lectures from international and local professionals, 
presentations from fellow PhD students, a poster 
session and interesting hands-on tutorial workshops. 
The conference was a great opportunity to practice 
communication skills, discover different research 
fields, and connect with PhD students across the UAB 
campus.

DOC-FAM doctoral students celebrate a 
welcome event  

DOC-FAM is an excellence DOCtoral training 
programme in Functional Advanced Materials awarded 
to the Spanish National Research Council (CSIC) in the 
H2020-MSCA-COFUND-2016 Call and coordinated 
through the Institute of Materials Science of Barcelona 
(ICMAB). It is developed in collaboration with several 
partner research Institutions from the area, four of 
them contributing to the co-funding of the programme: 
ICN2, IMB-CNM-CSIC, ALBA-CELLS and IREC.
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In February, the ICMAB celebrated a welcome day to 
gather all 11 doctoral students hired in the second 
call of the Programme. It was a community building 
event for the young researchers joining the research 
institutions involved. Two of them are currently 
working at the ICN2: Alejandro Astúa, Doctoral 
Student at the Nanobiosensors and Bioanalytical 
Applications Group led by Prof. Laura Lechuga, and 
Anukriti Pokhriyal, Doctoral Student at the ICN2 Novel 
Energy-Oriented Materials Group led by Prof. Pedro 
Gómez. Both of them, with the support of their group 
leaders, offered a brief presentation to introduce their 
research. Àlex Argemí, Head of the ICN2 Marketing and 
Communication Department, introduced the ICN2 to 
the participants in the Programme.

Ping Pong Masters of Spin  

On February, the Ping Pong Masters of Spin was held, 
an event to decide which institution between ICMAB 
and ICN2 hosts the best table tennis players. The event 
involved the champion and runner-up of ping pong 
tournament held at each institution.

The chosen format to determine who the “masters of 
spin” were was a quadrangular tournament in which 
the ICN2 representatives (Christian Schäfer and 
Saptam Ganguly) played individually against each 
of the ICMAB representatives ( Juri Banchewski and 
Xavier Rodríguez). If there was a draw in the individual 
matches, a doubles match would resolve the tie.

In the end, it was just an activity to have some fun and 
gather people both from the ICMAB and the ICN2 to 
cheer for their teams and enjoy the show. The ICN2 
clearly won the competition and all the players ended 
up celebrating their sportsmanship.  

MEDIA IMPACT

In 2020 the ICN2 continued its efforts to reach 
out to the general and scientific public through 
the media. Close working relationships with 
journalists, ten scientific press releases and 
other research-related news articles scored a 
high total number of journalistic impacts for 
the ICN2.

Since 2016 the ICN2 has generated around 
800 international online media impacts per 
year and a few dozen traditional media impact. 
The yearly numbers showed a growing trend. 
In 2020 these numbers were dramatically 
increased mostly because of the leading 
role of the ICN2 researchers in the design of 
nanobiosensors to diagnose COVID-19. 

Prof. Laura Lechuga and members of the 
Nanobiosensors and Bioanalytical Applications 
Group she leads generated a lot of media 
impacts after announcing they were leading 
a European Project named CoNVaT. Their 
research to design a low-cost and very 
sensitive technique to detect the coronavirus 
causing COVID-19 has received a massive 
coverage, together with the prestigious awards 
collected by Prof. Laura Lechuga during the 
year. The Group led by ICREA Prof. Arben 
Merkoçi, Nanobiolectronics and Biosensors 
Group, also gained more impacts than in 
previous years for their COVID-19 related 
research. 

The ICN2 researches were involved in 19 press 
releases through the year. Covered topics 
went beyond COVID-19 and included other 
research topics regarding energy, fundamental 
physics, nanomedicine, the acquisition of new 
equipment with FEDER Funds, awarded grants 
such as the ERC Advanced Grant earned 
by ICREA Prof. Clivia Sotomayor and the 
advances made the spin-off company INBRAIN 
Neuroelectronics. 

During the year the media tracking tools 
used by the ICN2, which are mainly focused 
on Catalan and Spanish media, detected 280 
mentions of the ICN2 and its researchers 
in printed press, over 1000 impacts in 
online journalistic media and at least 14 
TV appearances and 17 radio appearances. 
2020 was an outstanding year in terms of 
media impact.
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